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SECTION -1

GENERAL

This General Specification is to be taken as applying to all the works in this Contract.
Figured dimensions on the working drawings shall be followed in preference to the
scale.

Until and unless specified otherwise, all goods and materials are to be Pakistan
manufactured and to be of the best quality, and where not otherwise specified shall
be according to latest engineering practice and conforming to Pakistan Standards
(P.S) or British Standard Specifications (B.S.S) or Standard of American Society of
Testing Materials (ASTM). The Engineer or the Consultants may also supplement such
specifications during the progress of work.

All materials and goods used for such and otheritems shall be subjected to standard
testing and if found below the specified standard such as PS or BSS or ASTM or their
equivalent shall be removed from the site immediately at Contractor's own expense.
All testing of materials finished and unfinished, shall be carried out by the Contractor
at his cost, in the presence of Engineer or Engineer's Representative for which the
Contractor shall maintain a reasonably well equipped laboratory of his own, close fo
the site of work or make any other additional arrangement to the satisfaction and
convenience of the Engineer. The Contractor shall include testing charges in his
quotations and shall not be entitled to any reimbursement on this account for routine
testing.

The Contractor must give early attention to the submission of samples of materials for
approval of the Engineer, indicating the names of the manufacturing firms, where
applicable especially of cement, sand, aggregates, steel, water, tiles, hard-core and
all fittings. Whenever practicable, samples shall be submitted at least three weeks
before it is proposed to use the materials. Until and unless specified otherwise and
whenever materials are ordered to be forwarded to a testing laboratory other than
site laboratory for check / testing.

The Contractor must take all steps necessary to prevent damage or interference with
all supply lines such as water, electric power, fuel, telephones, drains, buried cables
and any construction designed for the use of the public, government or semi
government authorities or the Employer. The Contractor shall be responsible for any
damage caused to such services or constructions and settle all claims in respect of
such damage.

The Contractor shall protect from injury by covering all work, internally and externally
needing protection including new concrete, brickwork, surface renderings, floors,
etc., o the satisfaction of the Engineer, including the work of his sub-contractors at his
own cost.
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1.07 The whole work shall be carried out in the best manner in accordance with the
instructions contained in these documents and those given by the Engineer from time
to fime during the progress of the work. The work shall be carried out in conformity
with the best of the standard construction practices preferably the British Codes of
Practices.

1.08 The Contractor shall submit to the Engineer for his approval before beginning the
work, a complete plan of the proposed sequence and methods of operations for the
execution of the works. Detailed drawings showing the location and construction of
dumping and working platforms, gantries, building and all other structures in
connection with the Confractor's plant and material storage sheds shall also be
submitted to the Engineer for his approval before construction.

1.09  Orders and directions may be given orally by the Engineer or his Representative, and
shall be received and promptly obeyed by the Contractor or his Representative or
any superintendent or foreman or any supervisor of the Contractor whosoever may
have charge of the particular part or section of work in relation to which the orders or
directions are given, and a confirmation in writing of such order or directions will be
given to the Conftractor by the Engineer, if so requested. The Contractor shall provide
and maintain at his own expense during the performance of the work an office in the
vicinity of work. Orders or directions, written or oral, from the Engineer or his
Representative delivered at such office shall be considered as delivered to the
Contractor. The Contractor's office shall be fitted with a telephone connected to the
local Telephone Exchange.

1.10 The Contractor shall not use the site for any other purpose than that of carrying out
this Contract work. The operations of the Contractor shall be confined to the area
immediately adjoining the buildings and the works included in this Confract but site
clearance shall be kept to the satisfaction of the Engineer to permit carrying out of
other works by other Contractors. The Contractor shall not affix advertisements;
neither shall he permit advertisements to be displayed without the written consent of
the Engineer.

1.11  The confract drawings are the working drawings fo guide the Contractor generally
about the shape and size of all the structures and fittings. Before proceeding to make
preparations, fabrication, execution, erection of any such fittings and other details of
any temporary works, scaffolds, railings, shutterings, details of doors, windows,
partitions, iron mongery works, etc; the Contractor shall be under obligation to
prepare and submit all detailed shop drawings to the satisfaction and the approval
of the Engineer, before doing any or all of that described above or as directed.
Approval of the contractor’s drawings shall not relieve the Contractor for any part of
his obligation to meet all the requirements of the specifications or correctness of his
drawings.

1.12  No cement work shall be permitted during extreme cold weather when unless
otherwise authorized by the engineer.
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1.13  PAYMENT
Conftractor shall not be entitled to any separate or additional payment on account

of all these general requirements and any other arrangement or action Contractor
has to undertake under the direction of the Engineer for a proper carrying out of the
works and meeting all obligations of the Contract.
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SECTION - 2

SITE CLEARING, GRUBBING AND SETTING OUT OF WORKS

SCOPE OF WORK

The work covered by this section of specifications consist of furnishing all labour,
necessary equipment, services, miscellaneous and necessary items required to
safisfactorily complete the clearing, grubbing and setting out of the works, as
indicated on drawings, specified herein or both.

CLEARING

Clearing shall consist of cutting, or frimming of trees, if any, and the satisfactory
disposal of tree and other vegetation designated for removal, together with the
timber snags, bushes, and rubbish occurring within the area. Trees, other vegetation
stumps, roots, and bushes in area to be cleared shall be cut off flush with or below the
original ground surface except such individual trees, group of trees and vegetation
as may be indicated on the drawing or designated by Engineer or his Representative
to be left standing. Individual trees and other vegetation, to be left standing shall be
thoroughly protected from damage during construction operation, by erection of
barriers or by such other means as the circumstances require and as approved by
the Engineer's Representative. Clearing operation shall be conducted in a manner
that existing structures and installations under construction, employees and others
remain safe.

GRUBBING

Grubbing shall consist of the removal and disposal of all stumps, roots and matted
roots in the designated grubbing areas. Stumps, roots, logs and fimber and other
debiris, shall be excavated and removed to a depth not less than 2 feet below any
sub-grade level. In areas where the cutis over 3'-6" grubbing shall not be necessary.

DISPOSAL OF DEBRIS

Timber and other refuse to be disposed off by burning shall be burned at location,
approved by the Engineer's Representative, in a manner that will avoid all hazard
such as damage to existing structures, construction in progress, trees and vegetation.
The confractor shall be responsible for compliance with all pertinent laws and
regulations pertaining to the burning of fire. Disposal by burning shall be kept under
constant attendance, and residual, until materials will not be permitted to be pushed
or placed on the adjacent areas withought written approval of the owner/owners.
The stones and concrete shall be broken and removed from the site forreceiving the
structure/flooring where required. All debris shall be disposed off by the Contractor as
directed by the Engineer.

SETTING OUT OF WORKS

The Contractor shall set out the works and shall be responsible for tfrue and perfect
setting out of the same and for correctness of the direction, levels, dimension and
alignment of all parts thereof. If at any time any error in this respect shall appear
during the progress of the works, the Contractor shall, at his own expense, rectify the
error to the satisfaction of the Engineer. The Contractor shall construct accurate
benchmarks so that the lines and levels can easily be checked by the Engineer.

DRAINAGE DITCHES
The Contractor shall construct and maintain such ditches, in addition to those shown
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on drawings or as may be ordered by the Engineer to adequately drain and areas
under construction.

2.07 PAYMENT
Payment shall be made which will be paid separately as per the unit rate quoted in
the Bill of Quantities. Appended to the contract and in accordance with applicable
condition of the contract.
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SECTION - 3

EXCAVATION, FILLING, BACKFILLING AND DISPOSAL

SCOPE OF WORK

The work covered by this section of the Specifications consists of furnishing all Plant,
Labour Equipment Appliances and materials and in performing all operations in
connection with excavating, filling, backfilling and disposal for building construction,
and other foundations complete in strict accordance with this section of the
Specifications and the applicable drawings and subject to the terms and conditions
of the Confract.

BORING LOG DATA

A preliminary report on Sub-Soil investigation and exploratory data of the site areais
available forreference only in the office of the Engineer. The Employer or Engineer's
predications, regarding character or extent of soil or other sub-surface conditions to
be encountered during the work are not binding on the Confractor. The Confractor
shall make his own deductions for sub-surface conditions which may affect methods
or cost of constructions of the work hereunder and he shall make no claim
whatsoever for damages or compensation, should he find conditions during the
progress of the work, different from those indicated by the soil investigation report of
Engineer.

EXCAVATION

(a) Classification
Excavation shall include the removal of all materials of every category and
nature. If rock is encountered it shall be removed carefully and without
excessive noise and vibration. Blasting shall not be resorted to without specific
permission in writing from the Engineer.

(b) The excavation shall conform to the dimensions and elevations as indicated
on the Drawings. Foundations on made up ground shall be taken down to
natural bottom soil as per direction and approval of the Engineer. Excavation
shall extend a sufficient distance from walls and footings to allow for placing
and removal of forms installation of services and for inspection but the same
shall not be paid.

(c) In the event of any excavations being carried out wider or deeper than
authorized, the same shall be filled in by the Contractor at his own cost to the
required levels with lean concrete if below footing or with properly
compacted local river sand if beneath slabs or as directed by the Engineer.

(d) Shoring and Bracing:
The Conftractor shall provide at his own cost, where required all shoring walls,
supports etc. to the sides of the excavation to prevent sliding or any
movement. Where necessary, excavated sides shall be sloped as directed by
the Engineer.

(e) Dewatering and Drainage:
The Contractor shall control the grading in the vicinity of site of work in order to
prevent any water from running into the excavated areas. He shall at his own
cost keep dry all pits and trenches during construction and all de- watering
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and pumping out whether due to ground water seepage or otherwise, shall
be included in the rates as quoted by the Confractor. The method employed
in all cases shall be approved and agreed by the Engineer or his
Representative.

(f) Protection of utility lines:
When any existing utility lines whether to be retained or be removed are
encountered within the area of operations, the Contactor shall notify the
Engineer and his Representative, and shall not proceed until necessary
measures are taken for protection or removal of the lines and instructions are
obtained from the Engineer.

(9) Excess and undesirable material from excavation not required for fill or backfill
of the building site, shall be disposed off, removed and/or deposited as for
filling and leveled anywhere on the work site as directed by the Engineer.
Earth suitable and meant for backfill shall be stored aft site in a manner not to
interfere with the progress of construction works.

FILL AND BACKEFILL

Where concrete slabs are to be placed on the ground, any loam, organic and other
unsuitable material shall be removed. Fill where required to raise the sub-grade for
concrete slabs shall be clean, unadulated localriver sand or gravel and shall be free
from wood, stones and other debris. Excavated material shall only be used for fill if
approved by the Engineer in writing. All the backfill behind the sub-grade walls shall
be done with clean local river sand or approved excavated soil. Fill shall be
compacted upto 95% modified AASHTO Density by a Power vibratory roller,
mechanical rammer, or other approved equipment, in layers not more than é inch
thick. Each layer shall be uniformly spread, watered to the extent of optimum
moisture requirement for the required degree of compaction and then compacted.
Contractor shall arrange at his own cost the testing of the filling where required by the
Engineer or his Representative, after completion of foundation footings, walls, slabs
and other construction below the elevation of the final grades and prior to
backfilling. Backfill shall be placed in horizontal layers not more than 6 inches thick
and shall have proper moisture content for the required degree of compaction of
95%. Each layer shall be compacted by mechanical tampers or by other suitable
equipment approved by the Engineer. Backfill shall be brought to a suitable
elevation above grade to provide for anticipated settlement and shrinkage thereof.

Backfill shall not be placed against foundation walls etc., prior to the damp proofing
freatment, if specified and approved by the Engineer or his Representative. Backfill
shall be brought up evenly on each sidewall as far as practicable. Heavy equipment
for spreading and compacting backfill shall not be operated closer to the wall than
distance equal to the height of the backfill above the top of footing.

COMPACTION:

Fill and/or backfill within the building or structures and for a distance of 6 ft. outside
structures shall be compacted to a density of not less than 5% maximum density at
opfimum moisture content.

ROUGH GRADING:

(a) Necessary rough grading shall be carried out by the Contractor to establish
grade or construction requirements of the site. Grades not otherwise indicated
shall be uniform levels or slopes between points on existing and finished
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Note:-

grades. Abrupt changes in slopes shall be rounded. Additional fill required to
complete rough grading shall be provided as directed by the Engineer or his
Representative.

(b) Where paving or slabs are specified, all rough grading shall be done to the
sub-grade of the base course, removing all large stones and delbris and shalll
be compacted uniform fo the correct lines and levels ready to receive the
paving or slab. Refilling, where required shall be executed with suitable
selected materials in layers not exceeding 6 inch thick and thoroughly
compacted to the required density. In place density tests shall be carried out
by the Contractor for the approval of the compaction by the Engineer.

FOOTING BOTTOM LEVELS:

The levels as noted in the Drawings are only approximate and must be adjusted in the
field with the approval of Engineer, depending on the soil conditions encountered.
No concreting shall begin until the soil bearing capacity is substantiated by visual
inspection by the Engineer or his Representative. The Contractorin planning his work
shall make arrangement and provisions to construct the lowest level footings first.

FIELD LEVELS:

Prior to starting the work, the Confractor shall arrange to take the levels of the piece
of land on which the building is located as directed by the Engineer. The same shall
be simultaneously checked by the Engineer or his Representative and shall form the
basis of payments for excavation and filling etc.

DISPOSAL OF SURPLUS EARTH AND RUBBISH:

All surplus earth and rubbish shall be disposed off at site as directed by the Engineer.
The term disposal shall include all operations of loading, unloading, stacking,
spreading, rehandling, filling in depressions, including consolidating and ramming in
layers not exceeding 6 inch thickness.

MEASUREMENTS AND PAYMENTS:

All excavation shall be measured net and perpendicular and no allowance shall be
made for any increase in bulk of the excavated material after excavation or for
sloping sides, or widened trenches to accommodate formwork, shoring and bracing
etc. Similarly the measurements for filling/backfilling shall be thoroughly compacted
and measured net and no allowance shall be made for any increase in bulk after
excavation. Excavation, dewatering, filling and Disposal shall include all leads and
lifts as specified elsewhere in these specifications. Payment for all the items under this
section shall be made at the rates entered in the BOQ appended to the contfract
and in accordance with the applicable conditions of the contract.

Imported earth fill item which will be paid separately as per the unit rate quoted in
the Bill of Quantities. Appended to the confract and in accordance with
applicable condition of the contract.

Stone soling item which will be paid separately as per the unit rate quoted in the
Bill of Quantities. Appended to the contfract and in accordance with
applicable condition of the contract.

Shoring / Close timbering (if required) item which will be paid separately as per the
unit rate quoted in the Bill of Quantities. Appended to the confract and in
accordance with applicable condition of the confract.
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SECTION - 4
TERMITE CONTROL

SCOPE OF WORK:

The work covered by this section of Specification consists of furnishing all labour,
materials, equipment, services, miscellaneous and necessary items required to
complete Termite Control work, related works as indicated on drawings specified
herein or both.

MATERIALS:

(a) Pesticides shall be solution of an approved chlorinated hydrocarbon such as
0.5% Dieldrin or O.5% Aldrin mixed in clean water for application to orin earth,
and mixed in pure turpentine for application to wood.

(b) Pesticides (dieldrin and aldrin) shall be obtained from the Government of
Pakistan, Department of Agriculture, in sealed drums at rates in force at the
time of their acquisition and only in the quantity necessary for work of this
Project. All mixing shall be done at site and the amount of pesticides used shalll
be verified by the Engineer his Representative.

METHOD OF APPLICATION:

Pesticides solution shall be applied with approved pressure spraying equipment
maintaining a pressure of IN/Sg.mm (150 Ib/sq.in.) for all applications, to, on, orin
earth. Spraying to wood shall be done by hand compassion sprayers with an
approximate pressure of O.15 N/Sg.mm (20 Ib/Sq.in).

EXTENT OF APPLICATION:

(a) At excavation, all walls and bottoms of all pits or frenches for footings or
foundations are to be sprayed. Pesticide shall penetrate to a depth of 1'-O"
minimum in porous earth at bottom and 3" minimum at sides of excavations.

(b) Stockpiled excavated material to be used as back fill is to be treated as
above. After back-filing to plinth level, area of the whole building upto
10'-O" outside the building line is again to be sprayed penetrating a minimum
of 1 ft.into soil.

(c) After grading, compaction and sand filing before formation of hard
core/soling under floor slabs all areas to be covered shall be sprayed with
pesticides, penetrating a minimum of 1 ft. info sail.

(d) All rough woodwork for the entire project shall be pesticide treated (before
application of so lignum in the case of material o receive both treatments).
Pesticide shall be sprayed on all surfaces of blocking, furring, planks,
scantlings, boards etc. before installations. Spraying shall be once again done
at the site, after delivery and before installation. All spraying will be done
within one week of working of the material.
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LOCATION AND SCHEDULING:
(a) Saturation of earth is to be done in such a manner as to in no way disrupt the
progress of work.

(b) Spraying of rough woodwork shall be done on or near the site at location and
in such enclosures as proposed by the Contractor and approved by the
Engineer. Such work is to be scheduled and done by sufficient skilled
personnel as to in no way impede the progress of the work.

(c) Care shall be exercised to ensure that no marks or damage occurs to the
finished building as a result of the work under this Section, and Confractor shall
verify and ensure that no material used herein willimpede the growth of grass
or plants at areas where spraying is done.

STANDARD:

All methods of termite protections used herein shall be in accordance with the
standard practices of Natfional Pest Control Association, U.S.A, and the British Wood
Preserving Association.

GUARANTEE:

The Contractor is to guarantee that the building shall be free from termite (white
ants), wood bores and other pests or rodents which cause damage to wood or other
organic material for 10 years from the date of acceptance of the building.

In the event of any damage caused within the guarantee period, the Contfractor
shall replace at his own cost such damaged material finishes affected and suitably
preserve and treat the entire premises with the best method known to the trade to
prevent the spreading of termites and other pests.

TESTING:

All materials and samples shall be subjected to standard testing in accordance with
the standards specified herein and shall be rejected if found below these standards.
Rejected materials shall be removed from the site immediately.

PAYMENT:

Payment will be made for building site on the basis of plinth area covered by this
treatmentincluding all ditches, pits, excavation, fills etc. which will be paid separately
as per the unit rate quoted in the Bill of Quantities.
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SECTION - §
WATER

SCOPE:

The work covered by this section of the Specification consists of furnishing all labour,
appliances and in performing all operations in connection with obtaining, conveying
and storing water aft site of work.

QUALITY OF WATER:
The water used for construction shall be free from impurities and fit for drinking
purpose.

TESTING:

Water if required, shall be subjected to standard testing at the cost of the Confractor
and if found to be unsuitable for construction work then the Contractor shall take
such action as directed by the Engineer.

PAYMENT:
No separate payment will be made for the work covered under this section, and all
costs in connection therewith shall be deemed to be included in the unit rates.

TEMPORARY STORAGE TANK:

The Contractor shall provide on site at his own cost temporary storage water tank
with all necessary G.I. Pipes and fittings as per instructions of the Engineer. No
separate payment will be made for tank, pipes and accessories, etc. These tanks
shall be removed or dismantled or demolished and the area shall be cleaned and
made good on completion of work as per direction of Engineer.
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SECTION - 6
6.0 CONCRETE

6.01 SCOPE OF WORK:
The work covered by this section of the Specifications consists of furnishing all plants,
labour equipment appliances and materials and in performing all operations in
connection wit concrete work complete in strict accordance with the applicable
Drawings and the Specifications herein and subject to the terms and conditions of
the Conftract.

6.02 GENERAL:
Full cooperation shall be extended to other trades to install embeding items, and
form ducts and openings etc. Embedded items shall have been inspected and
check tested for concrete and other materials or for mechanical operations and
approved before concrete is placed.

6.03 MATERIALS:

6.03.1 CEMENT

i) Grey/ white Portland Cement shall be normal setting cement of the
specific gravity, fineness and chemical composition fully conforming to
Pakistan Standard Specifications P.S. No.232:1967 and shall be capable
of satisfying all tests such as the tensile strength tests contained therein.
Standard test briquettes prepared with 1.3 cement sand mortar shall
give the following tensile strengths:

At 3 days not less than 300 Lbs/Sq.in(2.1N/Sg.mm).
At 7 days not less than 400 Lbs/Sq.in(2.8N/Sg.mm).

ii) Sulphate Resistant Cement where required shall be sulphate Resistant
Cementtype 'A' fully conforming to Pakistan Standard Specification PS
No0.612:1967 and satisfying the requirements for fineness, chemical
composition strength, setting fime and soundness, efc.

iii) For all types of cements, described in sub-Clauses (i) and (i) above, the
average compressive strength of three concrete cubes shall not be less
than 1200 Lbs/Sq.in(8.2 N/Sg.mm) at three days and not less than
2000 Lbs/Sq.in(14 N/Sg.,mm) at seven days as described in
Ps.N0.232.1962. Alternatively, the average compressive strength of
three mortar cubes prepared with 1:3 cement and standard silica sand
mortar shall not be less than 2200 Lbs/Sq.in(15.2 N/Sg.mm) at three
days and not less than 3400 Lbs/Sq.in(23.5 N/Sg.mm) at seven days.
The inifial setting time shall not be less than 45 minutes and final setting
time not more than 10 hours.

iv) The supply of cement must be so programmed by the Contractor that
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Vi)

vii)

at no time the quantity of cement stock shall be less than that required
for an average consumption of four weeks. Lorry or truck or other
means of fransportation, for the conveyance of cement o the site of
works, shall be clean, dry, metalled lined and covered from top with
water proof sheets, so that cement is sufficiently protected from any
deterioration during transit.

The Conftractor shall provide at his own cost, on the Site, all necessary
sheds, which shall be perfectly dry and watertight for the storing of
cement fo be delivered to the works, to ensure adequate supplies
being available at site of work.

If at any time the Engineer or his Representative considers that any
batch of cement may have deteriorated on the site during storage for
any reason, he will direct that tests shall be made and that batch of
cement on the site shall not be used until it has been shown by test ata
laboratory, approved or appointed by the Engineer, to be satisfactory.
Contractor shall bear all costs of such testing. Any rejected cement
shall be removed from the site by the Contractor without delay.
Cementreclaimed from cleaning bags or leaking containers shall not
be used.

Cement shall be consumed in the sequence of receipt of shipments
unless otherwise directed by the Engineer or his Representative.

6.03.2 AGGREGATES

)

i

All fine and coarse aggregates to be used shall be supplied from
approved sources, which shall not be changed without permission in
writing from the Engineer. Aggregates shall conform to the test
requirements of Pakistan Standard 243:1963 or equivalent.

Fine aggregates, shall be approved sand and shall be clean, sharp,
free from clay, earth, vegetable and organic matters, alkaline or acid
reactions or other deleterious matter or impurities.

Fine aggregates shall conform to Pakistan Standard Specifications PS
N0.243:1963 "Natural Aggregates for Concrete" and shall be graded as
follows:-

B.S.SIEVE PERCENTAGE (BY WEIGHT) PASSING
NUMBER.
Grading Zone 1. Grading Zone 2.
3/8"(9.5 mm) 100 100
3/16"(4.8 mm) 90-100 90-100
No. 7 60 - 95 75-100
No. 14 30-70 55-90
No. 25 15-34 35-59
No. 52 5-20 08 - 30
No.100 0-10 00-10
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iv) Coarse aggregates shall be approved hard crushed stone from a
source approved by the Engineer and shall be clean, free from sand,
dust, salt, ime, chalk, clay and organic impurities or other deleterious
matter.

V) Coarse aggregates shall conform to the relevant Pakistan Standard
Specifications PS No.243:1963 Coarse aggregate shall be graded as
follows:-

FOR CONCRETE CLASSES A, B & C (Nominal Size of Graded Aggregate
3/4"1t0 3/16" (19 mm to 4.8 mm).

B.S.SIEVE NUMBER  PERCENTAGE (BY WEIGHT) PASSING

1" (25.4mm) 100

3/4" (19 mm) 090 - 100
3/8" (9.5mm) 020 - 55
3/16"(4.8mm) 000- 10

FOR CONCRETE CLASSES D & E (Nominal Size of Graded Aggregate
1-1/2"to 3/16" (38 mm to 4.8 mm).

1 1/2" (38 mm) 100
1" (25.4 mm) 95-100
3/4" (19 mm) 35-70
3/8" (9.5mm) 10-33
3/16"(4.8mm) 0- 5
Vi) All aggregates shall be stored on properly constructed paving and in

bins and there shall be a physical partition between the stockpiles of
coarse and fine aggregate. No mixed up aggregates shall be used in
any concrete. Under no circumstances aggregates shall be allowed to
be in contact with ground.

vii) If required, aggregates shall be washed and screened to the
satfisfaction of the Engineer or his Representative before use by
processing through proper screening and washing plant. Adequate
fime is to be allowed therefore, for the moisture content to become
substantially uniform before use in works.

viii) Sieve analysis and other necessary tests of all aggregates shall be
carried out as and when required by the Engineer or his
Representative. Samples for such tests shall be taken in the presence of
the Engineer or his Representative. All costs in connection with the fests
shall be borne by the Confractor.

iX) All aggregates shall be subject to the approval of the Engineer. Any
batch of aggregates not found to the required standard shall be
rejected by the Engineer or his Representative and shall have to be
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Xi)

removed from site without delay. Concrete structures executed with
rejected aggregates shall be dismantled and rebuilt at the Contractor's
expense.

Special fine gravel of 9 mm (3/8") or 12 mm (1/2") maximum size shall
be used if and where called for on the Drawings or as directed by the
Engineer.

If suitable gravel meeting with the Specifications is not procured by the
Contractor, he will have to arrange suitable crush stone if demanded
by the Engineer. No extra payment shall be made to the Contractor to
effect this change.

6.03.3 WATER shall be as specified under section on water.

6.04 CLASSIFICATION OF CONCRETE:
Classes of concrete to be used in various parts of the works shall be as indicated on
the drawings and mentioned in Bill of Quantities. The concrete of various grades shall
be proportioned as set out in Table-l appended hereto.

TABLE-I: Showing minimum required compressive strengths 150 x 300 or 100 x 200
mm test cylinder and minimum quantity of cementrequired per cum or
100 cft. Of finished concrete for various mixes and under various
conditions.
Min. Qty. of Preliminary Cylinder strength
Cement
at 7 days at 28 days
Class of [ Nominal
Concre Min. Lbs. Kg./
te Ratio )
Per | cu. | Lbss N sy N/
100 . Sg.mm . Sg.mm
m. Sqg.in. Sg.in.
cft.
A. 1:1:2 3024 485 3350 23.10 4000 27.58
B. 1:11/2:3 2520 404 2800 19.31 3000 20.68
C. 1:2:4 2016 323 2250 15.51 2500 17.24
D. 1:3:6 1344 216 1100 7.58 1500 10.34
E. 1:4:8 1008 161 700 4.82 1000 5.86

6.05 PROPORTIONING OF CONCRETE MIXES:

6.05.1 All concrete shall be proportioned by volume for concrete mixes, unless specifically
directed by Engineer to proportion them by weight, when the ratios will also differ.
The proportions given above in Table-l are suitable only when the specific gravities of
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the aggregates are in the region of 2.5. The Contractor shall submit to the Engineer
proposed mix designs for concrete to be used, based on preliminary laboratory tests
to determine proportion of cement, aggregates and water in the concrete
conforming to the quality and strength requirements specified herein. Preliminary test
results of at least three different mixes of each class of concrete with varied water
cementratios shall be submitted. The results of 7 days and 28 days cube tests shall be
used to establish the ratios between 7 days and 28 days strengths. The Engineer may
make adjustments in the ratio of fine to coarse aggregate in the mix for a certain
work. Preliminary design of mixes and testing shall be the responsibility of the
Contractor. The proportion of voids in the coarse aggregate shall be controlled and if
it exceeds 45% than sand and consequently the cement content shall be increased
by the Contractor without any charge. If the proposition is less than 40%, sand shall
be decreased but not the cement.

6.05.2 MAXIMUM ALLOWABLE WATER CONTENT:

All concrete specimens shall be made, cured and tested in accordance with British
Standard or ASTM Standard. A curve representing the relation between the water
content and the average 28 days Compressive Strength or earlier strength at which
the concrete is to receive its full working load shall be established for a range of
values, including all the compressive strengths shown on the plans, The curve shall be
established by at least four points each pointrepresenting average values for atlease
four specimens. The maximum allowable water content for the concrete shall be as
determined from this curve and shall correspond to a strength 15% greater than
indicated on the plans. No substitution shall be made in the materials used in the work
without additional tests in accordance with this procedure to indicate that the quality
of the concrete is satisfactory.

6.05.3 SLUMP TEST:

6.06

6.06.1

The Slump for concrete, determined in accordance with PS N0.422:1964 "Slump Test
for Concrete" shall be minimum of 25 mm (1") and a maximum of 75 mm (3")
provided the requisite strength is obtained. Corrective additions to remedy
deficiencies in aggregate gradations shall be used only with the written approval of
the Engineer. When such additions are permitted the materials shall be measured
separately for each batch of concrete.

BATCHING AND MIXING:

Concrete shall be mixed by a mechanical batch type mixing plant with adequate
facilities for accurate measurements and control of each material entering the mixer
and for changing the proportions to conform to varying conditions of the work. The
mixing plant assembly shall permit ready inspection of operations at all fimes. The
plant and its location shall be subject to approval of the Engineer. However, if
approved by the Engineer, Volumetric batching can be adopted, using cement by
weight, at 20°C or 70°F according to the following table:
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Class Nominal Cement Sand Coarse Aggregate
Mix. Lbs. Kg Cft.  Litre Cft. Litre

A 1:1:2 110 50 13 35 22 70

B 1:11/2:3 110 50 13/4 50 32 106

C 1:2:4 110 50 22 70 5 140

D 1:3:6 110 50 32 106 72 212

E 1:4:8 110 50 5 140 10 280

Water shall be measured for every batch with due allowance made for water
already present in aggregates.

6.06.2 Batching units where used shall be supplied with the following items:-

i)

i

Weighing unit shall be provided for each type of material to indicate the scale
load at convenient stages of the weighing operations. Weighing units shall be
checked at times directed by and in the presence of the Engineer or his
Representative and required adjustments shall be made before further use.
Water mechanism shall be tight with the valve interlocked so that the
discharge valve cannot be opened before the filling valve is fully closed and
shall be fitted with graduated gauge.

Discharge gate shall control the mix to produce a rib boning and mixing of
cement with aggregates. Delivery of materials from the batching equipment
to the mixer shall be accurate within the following limits:-

MATERIAL PERCENTAGE BY WEIGHT
Cement 1/2

Water 1/4

Fine Aggregate 1

Coarse Aggregate 2

6.06.3 MIXING UNIT:

i)

Operations:
Mixers shall not be charged in excess of noted capacity nor be operated in

excess of noted speed. Excessive mixing requiring addition of water to
preserve required consistency shall not be permitted. The entire batch shall be
discharged before re-charging.

Mixing time shall be measured from the instant water is infroduced into the
mixer drum containing all solids. All mixing water shall be introduced before
one-fourth of the mixing time has elapsed. Mixing time for mixers of one cubic
meter or less shall be 2 minutes; for larger than one cubic meter capacity
mixers fime shall be increased 15 seconds for each additional half cubic
meter or fraction thereof. If an air-entraining agent is used, additional mixing
fime shall be allowed such as to provide the specified air-content.

Discharge Lock:
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Unless waived by the Engineer device to lock the discharge mechanism, until
the required mixing fime has elapsed, shall be provided on each mixer.

iv) No hand mixing under any circumstances even with extra cement shall be
permitted. If during concreting, the mixing plant fails, the concrete already
poured shall be removed, unless directed otherwise by the Engineer or his
Representative.

6.07 SAMPLES AND TESTING:

6.07.1 GENERAL:
Test cubes of concrete shall be prepared and stored by the Contractor, in
accordance with PS No.560:1965, as and when directed by the Engineer or his
Representative. Test cubes be tested in a laboratory and the Contractor shall bear
the charges for the same. Aggregates shall be tested as prescribed.

6.07.2 CEMENT:
Cementshall be tested as prescribed in Pakistan Standard or British Standard or ASTM
Standard.

6.07.3 AGGREGATES:
Aggregates shall be tested as prescribed in relevant Pakistan Standard or British
Standard 812. In addition fine aggregates shall be tested for organic impuirities in
conformity with B.S. 812 or equal ASTM Standard or Pakistan Standard.

6.07.4 REINFORCEMENT:
Reinforcing bars shall be tested as prescribed in relevant Pakistan or British or ASTM

Standards. Mesh Reinforcement shall be tested as prescribed in B.S.785 or ASTM

A-185.
6.07.5 TESTING OF CONCRETE

i) The Contractor shall provide for test purposes one set of six cubes taken for
each class of concrete poured on each day. The Engineer or his
Representative may, however, order for more cube tests if any irregularity is
found in the concrete.

ii) All test cylinder shall be 100 x 200 or 150 x 300 mm size.

iii) All test cylinder of the same set shall be made from the same batch of
concrete.

iv) Three cubes of the set shall be tested at 7-days and three shall be tested at 28
days or at such ages as directed by the Engineer or his Representative.

V) All test specimens shall be made and cured in accordance with Pakistan
Standard PS 560:1965 or British Standard B.S. 1881 or ASTM C-31.

Vi) Specimens shall be cured under laboratory conditions except that the
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vil)

viii)

Engineer or his Representative may require curing under field conditions.

All cube moulds shall be steel moulds perfectly true having allinternal and the
meeting faces machined to a smooth surface.

If the strength tests of the laboratory conftrolled specimens for any portion of
the work falls below the minimum allowable compressive strength at 28 days
required for the class of concrete used in that portion, the Engineer or his
Representative shall have the right to order replacement of the effected work.
All test cubes cast at site shall bear distinguishing mark showing serial number,
date of casting, quality of concrete and place from where sample was taken
and where that batch of concrete was placed in the structure. A proper daily
record of test specimens made, test results obtained shall be maintained by
the Contractor and weekly test results shall be submitted to the Engineer or his
Representative.

The Engineer or his Representative may require load tests for the part of the
structure from where test specimens have shown unsatisfactory results at the
cost of the Contractor. In the event that load tests indicate bad quality of
concrete, measures as prescribed by the Engineer shall be taken to correct
the deficiency at no additional cost to the Department. The nature,
description and details of load test shall be determined by the Engineer and
shall be binding on the Contractor.

6.08 TRANSPORTING AND PLACING CONCRETE:

a.

e.

Concrete shall be conveyed and deposited as quickly as possible after mixing
and shall proceed so that, as far as possible, a complete section of the work is
done in one operation.

Transport of concrete shall be in a manner approved by the Engineer's
Representative and shall be so as to avoid segregation or loss of ingredients of
concrete.

All foundations and portions of work to be concreted shall be approved by
the Engineer's Representative before concrete is poured.

All forms and reinforcement shall be completed, cleared inspected and
approved before pouring of concrete. No concrete is to be deposited fill the
Engineer's Representative has inspected and approved in writing all
reinforcement, foundations, forms, details, positioning of all fixture and
materials to be embedded in concrete, control levels and screeds, etc. and is
satisfied with the arrangements the Contractors has made to efficiently
proceed with the work such as sufficient labour, materials, plants etc. Such an
approval will not relieve the Contractor from any of his obligations under this
Contract. Water shall be removed from excavations before concrete is
deposited.

Placing of concrete shall not be permitted when, in the opinion of the
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Engineer's Representative, the sun heat, wind, cold, snow or limitations or
facilities furnished by the Contractor prevent proper placing, finishing and
curing of concrete.

f. All concrete shall be thoroughly compacted and consolidated by means of
Pneumatic or mechanical vibrators or other approved compacting method.
Care shall be taken to avoid segregation due o excessive vibration. The
Contractor shall maintain on site at all times one or more stand-by vibrators.
Tapping or other external vibration of forms shall not be allowed, unless so
directed by the Engineer's Representative. Compaction shall be done until the
whole mass assumes a jelly like appearance and consistency with the water
just appearing on the surface. Concrete shall be sufficiently tamped and
consolidated around the steel rods, care taken that the vibrator does not
touch steel or formwork and into all parts of the moulds in order that no voids
or cavities are left. Steel shall not be disturbed during operations of
concreting. Concrete shall be brought up in even layers not more than 150
mm (6") thickness and worked against side of forms to give a smooth and
uniform surface. No excessive water shall be allowed to come out and lie on
the surface of concrete. The concrete must be of such a consistency that
afterramming, consolidating and tamping is completed, a thin film of wateris
just appearing on the surface.

g. Hardened concrete, debris and foreign material shall be removed from
interior of forms and from inner surface of mixing and conveying equipments.

h. Runways shall be provided for wheeled concrete handling equipment, and
such equipment shall not be wheeled over reinforcement, nor shall runways
be supported on reinforcement.

Concrete shall not be dropped freely from a height of more than 3.5 m (12 ft)
in columns and 1.5 m (5 ft) elsewhere. Incases where an excessive drop is
inevitable the Contractor shall provide spouts, down pipes, chutes, or side
parts to forms with pockets which will let concrete stop and flow easily into the
form without any risk of segregation. The discharge of the spouts, down pipes
or chutes shall be controlled so that the concrete may be effectively
compacted into horizontal layers not more than 300 mm (12") thick.

J. Concrete is to be deposited as quickly as possible after mixing and to
proceed confinuously. Concrete which has attained its initial set or has
contained its mixing water for more than 30 minutes shall not be allowed to
be placed in the work.

k. When concrete is laid on hard core, such as subgrade for floor slabs, or other
absorbent material, the surface is to be watered, consolidated and, where
specified, blinded before the concrete is deposited.

Fresh concrete shall not be placed on previously laid concrete or on old
concrete surfaces until the latter has been cleaned of dirt, scum and laitence
by wire brushes. The clean surface shall then be thoroughly wetted and
grouted with cement slurry as approved by the Engineer's Representative.
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6.09

m. Care shall be taken not to disturlb newly placed concrete by vibrator, indirect
loading or otherwise. No tfraffic or loading shall be allowed on the concrete
until it has thoroughly set and hardened.

n. Construction joints in concrete shall only be given at locations indicated on
the drawings or as approved by the Engineer or his Representative. At the end
of the day's work the concrete shall be finished off against a temporary shutter
stop, which shall be vertical and securely fixed. Such stops shall be removed
within 24 hours of placing of concrete. Construction joints not shown on the
drawings shall be reinforced with steel bars or dowels, if deemed necessary by
the Engineer or his Representative shall be furnished by the Contractor without
any additional payment.

0. No concrete shall be placed during rains or in inclement weather and all fresh
concrete shall be suitably protected from rain-fall and excessive heat or cold.
p. Should any part of the exposed surface present arough uneven orimperfect

appearance when the shuttering is removed. It shall be picked out to
honeycomb depth andrefilled and properly re-surfaced or entirely redone as
per directions of Engineer or his Representative at the cost of the Contractor.

g. Onremoval of the forms and before the skin has had time to harden, all faces
of the concrete inside or outside, fo be kept exposed shall be rubbed over
with carborandum stone, and washed with cement to remove all marks,
projections, hollows or any other defect. No extra payment shall be made for
this work.

All exposed surfaces and lines of the concrete work are to be true and fair
without cracks, bends, windings and distortions of all kinds, and if occuring,
shall be removed without any exira charges by the Contractor. All
un-plastered concrete works is to be fair face, smooth, pleasing and to the
entire satisfaction of the Engineer or his Representative.

r. A float or screed is to be worked over the exposed surfaces of all concrete
work on the flat or curve, so as to render the surfaces perfectly smooth, clear,
and fo the necessary slopes or falls or as required to receive the floor or roof
finishes, according to the drawings, and as directed by the Engineer or his
Representative without any extra charges by the Contractor.

PROTECTION AND CURING:

All exposed concrete shall be cured. Curing shall be accomplished by preventing
loss of moisture, rapid temperature change and mechanical injury or injury from rain
or flowing water for a period of at least ten (10) days. Curing shall be started as soon
as the concrete has hardened sufficiently for the surface not to be marked. Curing
shall be done either by continuous sprinkling of water on the surface or by covering
with sand, hessian, canvas or other approved fabric mats, which shall be kept
continually wet. If required and so directed by the Engineer or his Representative,
formed surfaces with forms in position shall also be cured by keeping all forms
continually wet. As an alternative, curing of concrete, on all exposed surfaces which
could not be kept covered, such as sides of the beams, under side of the slabs, may
also be done by sealing concrete surfaces with curing compounds like "Paccacure”
or equal so as to arrest loss of moisture from concrete, with approval of Engineer or his
Representative. The Contractor shall take special care that curing of concrete is
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6.10

6.10.1

satisfactorily carried out and in accordance with methods specified herein and / or
asinstructed by the Engineer or his Representative. Any negligence in thisregard may
result in total rejection of such concrete works, which in the opinion of the Engineer or
his Representative have not been adequately cured.

Minimum period of curing for any concrete shall be 10 days or more as directed by
the Engineer. All concrete components of concreted structures shall be clearly
marked with non-washable paints to indicate the date of placing concrete. During
hot weather, curing shall be done even at night.

FORMWORK:

General

The formwork shall be inclusive of all labour, material, workmanship and alike. All form
work and supports thereto shall be designed by the Confractor and relevant
drawings shall be submitted to the Engineer and his Representative for approval
before the work is put in hand. Such an approval shall not relieve the contractor from
all the obligations of the contract or give rise to any claims.

6.10.2 Making Forms

The form-work for columns, beams, slabs lintels fins, shells, blocks, panels, purdees,
surrounds for windows, and all other works whether to be precast or cast in situ shall
be made of sound and properly seasoned timber or other approved material and
shall be rigidly formed and designed by the Contractor to the shapes and forms as
per drawings in accordance with the best of the existing practices so as to be able to
withstand, without displacement, deflection or deformation movements of any kind,
the pressure of the moist concrete and all other loads. For concrete work to show an
even finish the timber forms be properly lined with plywood or steel sheets to give a
fair face concrete of a homogenous, perfectly even and smooth appearance in
exposed surfaces of all beams, columns, walls, slabs, etc.

6.10.3 Rigid with Allowance for Camber and Bulges

It shall be fabricated and erected in position, perfect in alignment, levels and true to
plumb and shape and securely braced so as to enable it to stand all weights, live
and vibrating to be endured during placing of concrete and its subsequent
hardening till the form work is struck. It shall be so sufficiently rigid as not to loose its
form and shall be so made for bulging, and deflection as to give the finished
concrete to the required lines, plumb, size and shape.

6.10.4 Exposed Surfaces Left Unplastered

For concrete work covered in this contract where concrete Surface is 1o be exposed
in the finished work and left unplastered, the form-work shall be smoothly faced by
using plywood sheets or lining the shuttering with smooth steel sheet or non-absorbent
material like formica sheets or in any manner as approved by the Engineer or his
Representative, so as to make a perfectly smooth surface of the finished concrete.
Where any surface defects on the exposed concrete surfaces occur and which do
notimpair the structural performance, being in excess of the designed surfaces, and
the architectural appearance of the work in the opinion of Engineer or his
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Representative, such defects may be removed by guniting and grinding with
corborandum stone or in any other approved manner, at the cost of the Contractor,
otherwise the whole or part of the work may have to be removed and remade good
by the Contractor at his own cost. For precast concrete members the forms shall be
rigid, exact, smooth and made of steel.

6.10.5 Materials and Labour
The Confractor shall supply all materials and labour, necessary for a good and
speedily erection of form-work such as shuttering, planks, struts, bolts, stays,
gangways, boards, fillets etc. and shall do all that is essential in executing the jobina
workman like manner fo the satisfaction of the Engineer.

6.10.6 Form Work not to Interfere or Injure Work
The form-work shall be so designed and arranged as not be unduly interfere with
concrete, during its placing, and easy to be removed without injuring the finished
concrete, wedges, clamps, bolts and the rods shall be used, when permitted and
where practicable, in making the form work rigid and in holding it to true position.

6.10.7 Opening in Form-work
Wherever the Concreting is required to be carried out within forms of considerable
depths, temporary openings in the side of the form shall be provided to facilitate the
pouring and consolidation of the concrete. Small temporary openings shall be
provided at the bottom of all forms to permit the removal of rubbish etc.

6.10.8 Openings and other details
Provision shall be kept in the form-work such as openings, recesses holes, pockets,
fillets, etc for housing services and other architectural details in the finished concrete
or on its surface and edges as shown on drawings or as directed by the Engineer or
his Representative to fix all necessary inserts, dowels pipes, holdfasts etc. as shown on
drawings or as directed.

6.10.9 Joints in Form-work
All joints in the formwork shall be sufficiently closed to prevent undue leakage of
mortar for concrete surface not fo be exposed in the finished work. The joints in the
form-work for all concrete surfaces to be exposed in the finished work shall be close
jointed and perfectly smooth so as not to allow any leakage of the mortar from the
concrete; and show any appearance of leaking mortar on concrete surface.

6.10.10 Treatment and Inspection of Forms

All rubbish, particularly chipping, shavings, and sawdust efc. shall be removed from
the interior of the forms, immediately before fixing of bars. Forms shall be coated with
approved mould oil before reinforcement is placed. Surplus oil on forms and any oll
on reinforcing steel shall be removed. Forms surface not exposed to view or normal
watering may thoroughly be wetted with soap and water in place of oiling before
placing concrete. If the forms are not used within 24 hours, a fresh coat of oil shall be
given before placing of concrete.

6.10.11 Striking Shuttering
No struts or timbering which serve the purpose of supporting the shuttering or
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centering shall be struck and removed without direct permission from the Engineer or
his Authorized Representative in writing and the work of striking and removal after the
receipt of such permission shall be conducted under the personal supervision of the
competent foreman in the employment of the Contractor and the Confractor shall
hold himself fully responsible for any consequences whatsoever. In all cases the
Engineer or his Authorized Representative will direct and control the minimum period
of tfime for which the forms, shuttering or centering shall remain in place before being
struck; but, for the general guidance of the contractor, when normal Portland
Cement has been used in the work, the following are to be considered as the
minimum periods in days for the main classes of work:

Removal of 10 °oC (50°F) 20 oC (70°F)
Shuttering

Beams sides, walls & Columns (unloaded) 03 02
Slabs soffits (props left under) 09 06
Removal of props to slabs 18 14
Beams soffits (props left under) 18 12
Removal of props to beams, and shuttering

under shells. 24 18

The Engineer or his Representative may require, however, that any walings, soldiers,
struts or other timbers or supports, the removal of which may cause the transference
of load to the finished work, to be kept in place for three weeks after the placing of
the concrefte.

6.10.12 Injury or Damage.

The Contractor shall be responsible for any injury to the work and any consequential
damages caused by or arising from the removal and striking of forms, centering and
supports, due to striking too soon, and any advice, permission or approval given by
the Engineer or his Authorized Representative, relative to the removal and striking of
forms, centering and supports shall not relieve the Contractor from the responsibilities
herein defined.

6.10.13 Treatment after Removal of Forms.

6.11

Any minor surface honey-combing or other irregularities are to be properly made
good immediately upon the removal of the form-work and the surface made good
to the satisfaction of the Engineer and his Representative. Any small voids shall be
neatly stopped with cement mortar consisting of one part of cement to two parts of
sand and the whole surface rubbed over with corborandum stone and cement wash
and bring the whole to a smooth and pleasing finish and uniform colour.

No form-work shall be measured and paid for separately and shall be deemed to be
included in the unit price of concrete whether cast-in-situ or precast and
subsequently fixed in position.

FINISHING OF FORMED SURFACES
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6.11.1 SPECIAL ARCHITECTURAL FINISHES

i

Textured finishes - Textured form liners may be of form plastic sheet, wood
sheet, metal, or other material. Liner panels shall be secured in forms by
cementing or stapling, but not by methods which will permitimpressions of nail
heads, screw heads, washers, or the like to imparted to the surface of the
concrete. Edges of textured panels shall be sealed to each other or to divider
strips (if specified or shown) to prevent bleeding of grout. The sealant used
shall be non-staining to the surface.

Aggregate fransfer finishes - Aggregate fransfer and other special finishes shall
be produced using methods and materials in such a way as to duplicate
sample panels prepared in advance.

Applied finishes - When special finishes are to be applied, the surface of the
concrete shall be prepared to ensure permanent adhesion of the finish. If the
concrete is less than about 24 hours old, it can be roughened with a heavy
wire brush or scoring mechanically or by etching with dilute hydrochloric acid.
After roughening the surface shall be washed free of all dust, acid, chemical
retarder, and other foreign material before the final finish applied.

6.11.2 RUBBED FINISHES
The following finishes shall be produced to concrete with a smooth form finish. Where
smooth rubbed finish is fo be applied, the forms shall have been removed and
necessary patching completed as soon after placement as possible without
jeopardizing the structures.

)

)

Smooth rubbed finish - Smooth rubbed finish shall be produced on newly
hardened concrete not later than the day following from removal. Surfaces
shall be wetted and rubbed with car texture are produced. No cement grout
shall be used other than the cement paste drawn from the concrete itself by
rubbing process.

Grout cleaned finish - No cleaning operation shall be permitted until all
continuous surfaces to be cleaned are completed. Mix 1 part Portland
cement cement and 1 1/2 parts fine sand with sufficient water to produce a
grout having the consistency of thick paste. White Portland cement shall be
substituted for a part of the grey Portland cement in order to produce color
matching the color of the surrounding concrete, as determined by a frial
patch. Wet the surface of the concrete sufficiently to prevent absorption of
water from the grout and apply the grout uniformly with brushes or a spray
gun. Immediately after applying the grout, scrub the surface vigorously with a
cork flot or stone to the surface and fill all air bubbles and holes. While the
grout s still plastic, remove all excess grout by working the surface with rubber
float, sack, or other means. After the surface whitens from drying (about thirty
minutes at normal temperatures), rub vigorously with clean burlap. The finish
shall be kept damp for at least 36 hours after final rubbing.

Cork floated finish - Remove from at an early stage, within 2 to 3 days of
placement where possible. Remove ties . Remove all burrs and fins. Mix one
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part Portland cement and one part fine sand with sufficient water to produce
a stiff mortar. Dampen wall surface. Apply mortar with firm rubber float or with
trowel filling all surface voids. Compress mortar into voids using a slow - speed
grinder or stone. if the mortar surface dries too rapidly to permit proper
compaction and finishing, apply a small texture with a cork float using a
swirling motion.

6.11.3 UNSPECIFIED FINISH

If the finish is not designated and applied finishes are also not indicated the following
finishes shall be used as applicable:

i) Rough form finish - For all concrete surface not exposed to public view.
ii) Smooth form finish - For all concrete surfaces exposed to public view.

6.11.4 RELATED UNFORMED SURFACE

6.12

Tops of walls or buttresses, horizontal off-sets, and similar unformed surfaces occurring
adjacent to formed surfaces shall be floated to a texture reasonably consistent with
that of the formed surfaces. Final treatment on formed surfaces shall continue
uniformly across the unformed surfaces.

CONSTRUCTION JOINTS:

Construction joints shall be located as indicated on the drawings and/or as approved
or directed by the Engineer or his Representative. For slabs and beams construction
joints shall be located at mid point of the span unless a secondary beam intersects a
main beam at the centre in which case the joints in the main beam shall be off set a
distance equal to twice the width of the beam and provision for shear shall be made
by the use of inclined reinforcement at the cost of the Confractor. Jointin columns
shall be made at the under side of the deepest beam framing thereto. Beam stems
shall be poured monolithically unless directed otherwise by the Engineer. Joints not
specified or shown on the drawings shall be so located as to least impair the strength
and appearance of the work. Except where indicated on the drawings no jointing
shall be made in footings or foundations without written approval of the Engineer or
his Representative. Construction jointing shall be at right angles to the member and
shall be formed against firm stop boards. The stop boards shall be removed as soon
as possible after placing the concrete but without the risk of movement of the
concrete and the concrete surface shall be well brushed with a hard brush and
washed off with a spray of water, two to four hours after casting, to expose the
aggregates and provide a key for the next pour. In all liquid retaining structures and
other sub-structures pits and trenches etc. PVC or any other approved water stops
shall be provided at the construction joint in the manner shown on the drawings
and/or approved by the Engineer or his Representative.

Whenever a section of concrete is left unfinished, for any reasons with the approval
of Engineer's Representative, leaving a surface which will be hard set before
additional concrete can be joined to it, dovetails, grooves or other bonds with the
new work shall be provided at cost of the Confractor. Before depositing fresh
concrete upon or against any concrete which has already set, the surface of the set
concrete shall be roughened with a cutting tool, any laitance removed, thoroughly
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6.13

6.13.1

cleansed of all foreign matter, well watered and covered with cement grout, and
special care shall be taken to ram the fresh concrete thoroughly up and against the
set concrete; and, if deemed necessary by the Engineer or his Representative the
joints shall be reinforced with steel bars or dowels to be all furnished and done by the
Conftractor without any additional payment.

CONCRETE FLOOR SLAB FINISHING:

GENERAL

Concrete slabs shall be finished as described herein. In preparation for finishing, floor
slabs shall be struck off to the required level at or below the elevation or grade of the
finished floors as shown on the drawings. Floors shall be leveled with a tolerance of 1
mmin 1 m (1/8"in 10 feet) except where drains occur in which case the floors shall
be pitched to the drains as indicated on the drawings or as directed by the Engineer.

6.13.2 MONOLITHIC FINISH

All concrete surfaces in floors except where other finish is specified shall be finished
by steel floats or straight edges to bring the surface to the required finish level shown
on the drawings. While the concrete is still green but sufficiently hardened to bear a
man's weight without deep imprint it shall be wood floated to a frue even plane with
no coarse aggregate visible. Sufficient pressure shall be used on the wood floats to
bring moisture to the surface. The concrete shall then be hand toweled to produce a
smooth impervious surface free from frowel marks. If necessary, the process shall be
repeated so that the final finish shall produce a ringing sound from the trowel. No
separate payment shall be made for finishing floor slabs in the fore mentioned
manner.

6.13.3 CONCRETE TOPPING

6.14

6.15

6.16

Where indicated on the drawings base slab under concrete topping shall receive a
screeded finish. After the base slab is thoroughly cured and when directed concrete
topping shall be laid to the thickness as indicated on the drawings in alternate panels
of suitable sizes as directed by the Engineer or his Representative.

ANCHOR BOLTS, INSERTS, SLEEVES, CHASES, RECESSES STEEL FRAMES ETC:

The Confractor shall furnish and place in position accurately shown on drawings, all
inserts, sleeves, chases, recesses, etc., supplied by himself or other Contractors, as
directed, by the Engineer and full cooperation and co-ordination shall be
maintained with other Contractors, sub-contractors in this regard.

WATERPROOF CONCRETE:

Wherever specified on the drawings all liquid or water retaining structures and those
subject to water pressure shall be executed with approved waterproof concrete. The
water proofing compound shall be of the approved type and shall be mixed with the
concrete in strict accordance with the manufacturer’s directions and/or as directed
by the Engineer or his Representative.

CLEANING AND REMOVAL OF RUBBISH:

On completion of works herein the Confractor shall remove all concrete debris,
rubbish, shuttering materials, scrapes etc., from the vicinity of the structures
completed. All areas shall be cleaned to the satfisfaction and approval of the
Engineer or his Representative.
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6.17 COORDINATION:
The Contractor shall provide chases and openings required for other sections of the
work and will co-operate and coordinate with other trades in placing their pipes,
ducts, reglets and other built-in-items as the work proceeds.

6.18 EXTERNAL EXPOSED CONCRETE SURFACE:
All external exposed un-plastered concrete surfaces of cast in situ or precast unifs
shall be given smooth or pattern finish as shown in the finishing schedule or as
directed by the Engineer or his Representative. No separate payment shall be made
to the Confractor for this work and it shall be included in the item rates of the
respective concrete items in the bill of quantities.

6.19 PARTICULAR SPECIFICATIONS FOR CONCRETE

a)

b)

d)

f)

Allowable bearing pressure of soil for foundation is marked on the drawing of
the foundation. It is to be checked that no foundation is placed on the soil
with a lower bearing capacity. In cases any weaker strata is encountered at
any level the matteris to be reported to the Engineer for necessary changesin
footings.

Level of foundations as indicated on the drawings may be varied at site to
reach the suitable strata. This matter is to be decided by the Engineer at site.

Before concreting, the excavated surface to receive the concrete should be
cut to proper levels. All loose soil is to be removed.

Minimum cylindrical strength requirements of various concrete mixes at 28
days actually being used for work using ordinary Portland cement shall be as
follows:-

Concrete Mix: 1:1:2 - 4000 p.s.i. (Class'A')
1:11/2:3 - 3000 p.s.i. (Class'B')
1:2:4 - 2500 p.s.i. (Class'C')
1:3:6 - 1500 p.s.i. (Class 'D')
1:4:8 - 1000 p.s.i. (Class'E')

All R.C.C. work shall be in 1:2:4 concrete mix unless otherwise indicated for a
richer mix on the drawing or specified.

All concrete is to be thoroughly vibrated mechanically:

i. Any concrete failing to meet the specified strength or not formed as
shown on drawings, concrete out of alignment, concrete with surfaces
beyond require tolerances or with defective surfaces which cannot be
properly repaired or patched in the opinion of Engineer=s
Representative shall be removed and replaced at Contractor=s
expense. The Engineer=s Representative may reject any defective
concrete and orderit fo be cut outin part orin whole and replaced at
the Contractors expense. Only in case of minor surface defects the
Engineer=s Representative may approve a surface treatment
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immediately after from removal.
ii. All ties and bolt holes and all repairable defective area shall be
pafched immediately after removal.

iii. All honeycombed and other defective concrete shall be remove
down to sound concrete. The area to be patched and area at least
150 mm wide surrounding it shall be dampened to prevent absorption
of water from the patching mortar. A bonding grout shall be prepared
using a mix of approximately 1 part cement to 1 part fine sand passing
a No. 25 B.S. Sieve, shall be mixed to the consistency of thick cream
and shall then be well brushed into the surface.

iv. The patching mixture shall be made of the same material and of
approximately the same proportions as used for the concrete, except
that the coarse aggregate shall be omitted and mortar shall consist of
not more than 1 part cement to 22 parts sand by damp loose volume.
White Portland cement shall be substituted for a part of the grey
Portland cement on exposed concrete in order to produce a color
matching the color of the surrounding concrete, as determined by a
trial patch.

V. The quantity of mixing water shall be not more than necessary for
handling and placing. The patching mortar shall be mixed in advance
and allowed to stand with frequent manipulation with a trowel, without
addition of water, until has reached the stiffest consistency that will
permit placing.

Vi. After surface water has evaporated from the area to be patched, the
bond coat shall be well brushed into the surface. When the bond coat
begins to lose the water sheen, the premixed patching mortar shall be
applied. The mortar shall be thoroughly consolidated intfo place and
struck off so as to permit initial shrinkage, it shall be left undisturbed for
atleast 1 hour before being finally finished. The patched area shall be
kept damp for 7 days. Metal tools shall not be used in finishing a patch
in a formed wall, which will be exposed.

a) For heavy concrete members the form work is to be properly designed and
approved by the Engineer.

h) Shuttering should not be struck earlier than the time specified unless otherwise
approved by the Engineer.

i) 18 gauge G.I. binding wire to be used for securely binding the reinforcing bars
fo avoid dislocation or displacement during concreting.

) Clear cover to main reinforcement in concrete members be as follows:-
i) For slabs, projections chajjas, fins, walls, staircases preca
st slabs . 3/4"

EA Consulting Pvt. Ltd. SP-C-30



Specification — Structure Work

6.20

NOTE:

ii) For beams, Columns, all members of water tank on the side

in contact with water L1 1y/2
iii) For foundations, retaining walls and foundation beams L2
k) All the reinforcing bars are to be properly placed as shown on the working

drawings. Steel chairs and concrete spacer blocks are to be used without any
extra cost. Concrete spacer blocks are to be properly cured to avoid their
damage during concreting, thereby causing displacement of bars. Holes
made by bolts etc. infroduced for keeping the shuttering in tact should be
properly treated after striking the shuttering. No such holes shall be allowed in
walls of water retaining structures and earth retaining walls.

1) All bent up bars in slabs are to be properly secured in position. Workers or
tfrollies shall not be allowed in any case over the reinforcement mesh.

m) Special care is to be taken to see that all expansion joints shown on the
drawings are made in perfect straight line and treated as specified.

n) Construction joints in beams and slabs shall be located at the centre of the
span (such that a proper seat is formed for the next part to be cast); unless
otherwise indicated on drawings or approved by the Engineer.

0) DPC
The Concrete mix of DPC will be CC 1:2:4 as specified in this chapter.
To protect the dampness water proofing agent APudlo@ or any other water
proofing agent as approved by the Engineer will be mixed in CC 1:2:4 @ the
ratio of 5 Ibs per bg of cement. The DPC will be cured for at least 10 days.

MEASUREMENT AND PAYMENT

All the concrete work shall be measured net as per execution at site in square or
cubic feet for the related items and shall be paid at the rate entered in the BOQ
appended to the contract in accordance with the conditions of contract. The rates
are inclusive of all type of form-work, its erection and removal, all scaffolding, cost of
mixing and batching plants, all T&P required for executing and placing the concrete
work in position etc. Defective and honey-combed work will not be measured & paid
and will be liable to be rejected and redone at contracts' cost.

Bitumen coating item which will be paid separately as per the unit rate quoted in
the Bill of Quantities. Appended to the confract and in accordance with
applicable condition of the contract.

PVC water stopper baritem which will be paid separately as per the unit rate quoted
in the Bill of Quantities. Appended to the contract and in accordance with
applicable condition of the contract.
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SECTION - 7

7.0  STEEL REINFORCEMENT

7.01 SCOPE OF WORK:
The work covered by the section of the specification consists of furnishing all
materials, tools, labour and in performing all operations in connection with the
providing, straightening cutting, bending, binding, fixing, including binding wire,
chairs, pins, spacer block complete in strict accordance with this section of the
Specifications, the applicable drawings, approved bar bending schedule, and the
terms and conditions of the Contract.

7.02 MATERIALS:

A.

i)

Reinforcing steel to be new billet stock of mild steel (plain bar), hard grade
(deformed bar) and Ribbed Tor steel as specified on the drawings and shall
conform to Brifish Standard Specifications or equivalent ASTM or Pakistan
Standard.

The Contractor shall furnish to the Engineer's Representative Manufacturers'
mills certificate to guarantee that steel meets the standard, specifications
requirements and minimum certified yield stresses as follows:-

i) Mild Steel plain bars conforming to B.S.S. 15 or B.S.S. 4449 or PS-231-1962

qa) Tensile Strength - 43810 517 N/Sg.mm (28 to 33 tons/Sq.in).
b) Yield Strength - 250 N/Sg.mm (16 Tons/Sq.in)
c) Elongation - 16% to 24% (av. 20%).

ii) Hard grade deformed bars conforming to ASTM, A-615

qa) Tensile Strength - 560N/Sg.mm (35.7 Tons/Sq.in).
b) Yield Strength - 420 N/Sg.mm (60,000 psi).
c) Elongation -11%

Tensile Strength

Ribbed Tor steel conforming to B.S. 4461

a) Tensile Strength - 490 N/Sg.mm (70,000 Lbs/Sq.in).
b) Yield Strength - 420 N/Sg.mm (60,000 Lbs/Sq.in).
C) Elongation -14.5%

All steel to be true to the Standard Specifications with regard to bend ability
specially the hard grade deformed bars under 19 mm (3/4") dia. shall be
capable of being bent cold through 90 degree round a bar of four times its
own diameter without fractures or injury of any kind. In case of deformed bars
over 19 mm (3/4") dia. and under 28 mm (1-1/8") dia. round a bar of 6 times its
own diameter.
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D.

18 gauge galvanized wire shall be used for binding the steel reinforcement.

7.03 TESTING:
Reinforcement shall be obtained only from manufacturers approved by the
Engineer=s Representative.

If and when required samples shall be tested for above specification in an approved
laboratory when required by the Engineer or his Representative and all costs of such
tests shall be borne by the Contractor.

7.04 STORAGE
Reinforcing bars shall be stored on platforms above surface of ground and be free
from scales, oil, structural defects prior to placement in works. Rusted or dirty steel
bars shall not be used in the works unless brushed and cleaned by proper steel wire
brushes and after being approved for use by the Engineer or his Representative.

7.05 REINFORCEMENT CUTTING AND PLACING

A.

All reinforcement steel shall be cut and bent cold in strict accordance with
bar bending schedules approved and drawings supplied by Engineer. The
Contractor shall prepare bar bending schedule from approved structural
working drawings and instructions to be provided to him by the Engineer. The
bending schedules shall be drawn on approved forms and submitted to the
Engineer or his Representative for checking and approval. The steel
reinforcement shall be cut and bent to sizes as per drawings and approved
bending schedules. In case any bars, cut, bent or even fixed in position are
found incorrect in dimensions size or shape according to the requirements of
the drawings and instructions of Engineer, the Contractor shall replace such
steel bars cut bent or fixed in position by correct sized bars at his own cost and
no extra payment shall be made to the Confractor on such account. The
system of holding bars in place shall ensure that all steel in top section will
support weight of workmen without displacement or distortion. Suitable
spacers and chairs as approved by the Engineer or his Representative shall be
used for supporting and spacing purposes of bars. In case any bars are bent
or displaced they shall be straightened or replaced prior to pouring. All
reinforcement bars within the limit of a days pour shall be in place and firmly
tied with 18 gauge G.I. wires. Bars with kinks or bends not shown on drawings
shall not be used.

Where indicated in the drawings, mesh shall be of the sizes as shown on
drawings and conform to British Standard B.S.785. Mesh reinforcement when
used in slabs shall be supported at proper elevations by standard accessories.
In slabs on ground, pre cast concrete blocks may be substituted for chairs.

7.06 LAPS AND SPLICES

A.

No splicing of bars shall be allowed at position other than shown on the
drawings. All lap lengths shall be of the minimum sizes as indicated on the
drawings and in no case shall lap length be less than 40 times the diameter of
the bigger lapping bars for nominal M.S. bars. Hard grade bars and tor steel
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shall have laps of 50 time the bigger diameter of lapping bars. Splices of
adjacent bars shall be staggered unless approved otherwise by the Engineer
or his Representative.

All reinforcing steel fixed in position shall be inspected by the Engineers
Representative and no concrete shall be poured until steel placement has
been approved by the Engineers Representative. Forinspection purposes the
Contractor shall give to the Engineers Representative reasonable notice
before the scheduled pouring fime. Clear concrete cover to reinforcement
steel shall be as indicated on the drawings/specified.

7.07 MEASUREMENT AND PAYMENT

A.

The quantity to be paid for shall be the calculated in theoretical number of
metric ton of reinforcement steel bars or mesh as determined from the
approved bar bending diagrams and incorporated in the concrete and
accepted, except when reinforcement is paid for under other items.

The weight of plain or deformed bars will be computed from the theoretical
weight of plain round bars of the same nominal size as shown in the following
tabulation:

Size Weight in Size Weight in

in. lbs per ft. in. lbs per ft.
1/4 0.167 3/4 1.502
3/8 0.376 7/8 2.044
1/2 0.668 1 2.670
5/8 1.043 11/8 3.380

Clips, ties, separators, and other material used for positioning and fastening
the reinforcement in place, and structural steel, shall not be included in the
weight calculated for payment under this item. If bars are substituted upon the
Contractor's request and as a result more steel is used than specified only the
amount specified shall be included.

When laps are made for splices, other than those shown on the drawings or
required by the Engineer and for the convenience of the Confractor, the extra
steel shall not be measured nor paid for.

When continuous bars are shown on the drawings, without the splices being
shown, the necessary steel in the splices will be paid for on the basis of the
individual bars not being shorter than 40 f1.

The accepted quantity measured as provided above shall be paid for at the
contract unit price for the items listed in the Bill of Quantities which price and
payment shall be full compensation for furnishing materials, labour, equipment
and incidentals necessary to complete the item.
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8.0
8.1

8.2

8.3

SECTION -8

DISMANTLING AND DEMOLITION

SCOPE OF WORK
The scope of work of this section covers dismantling and demolishing of
existing works.

EXECUTION

The existing work as may be required shall be dismantled. Where a portion of
the RCC work is to be demolished, the reinforcing steel bars shall be cut
carefully where required or cleaned straightened and restored in position.
Dismantling shall be carried out with appropriate tools and in such a manner
as to avoid unnecessary damage or injury to other adjoining work and to
those parts of works which are to be retained and to render unserviceable as
little of the material as possible. Any un-necessary damage shall be made
good by the Contractor at his own expense.

Where insulation, roof coverings and waterproofing etc. are required to be
removed from the roofs, roofs shall be thoroughly cleaned to bare concrete.

Where footings and foundations are required to be removed, the work shall
also include excavation, backfill with excavated suitable material and
compaction to 95% standard Proctor density.

The unserviceable material and debris shall be disposed off outside the Site
limits to the satisfaction of the Engineer and the local authorities, or to a
place within the Site, as may be designated in the Contract.

All serviceable materials shall be separated, cleaned and properly stacked
within the Site.

All salvaged serviceable materials shall be handed over to the Employer
unless provided otherwise in the Bill of Quantities.

MEASUREMENT

The unit of measurement shall be as indicated in Bill of Quantities. All
quantities shall be measured net. In case of demolition of structure, plaster
and paint shall not be measured for separate payment.
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SECTION -9

9.0 STRUCTURAL STEEL WORKS

9.1 SCOPE
This Section covers requirements of steels, steel work, fabrication, methods including
precautions for erection of steel structures and other general requirements incidental
to steel work.

9.2 GENERAL
The applicable requirements of this section as determined by the Engineer shall apply
to all structural steel works under this contract. The work covered by this Section
conisists of all material, labour, plant, equipment and appliances including welding,
bolts, nuts, washers, anchor bolts, embedded parts etc. fabrication and erection in
accordance with the specifications and as per drawings and as directed by the
Engineer.

9.3 DRAWINGS

9.3.1 Design and Working Drawings
These shall be prepared by the Engineer and supplied to the Contractor.
These shall contain main dimensions, sizes of member & typical details of joints,
list of material etc.

9.3.2 Workshop Drawings

a) Before proceeding with the manufacture, or fabrication, Workshop
drawings shall be prepared by the Contractor from the working
drawings supplied, taking info consideration the following instructions:

. Fabrication in convenient sub-assemblies and each shop
assembly to be given an erection mark.

. Milling (machining of bases of supporting plate) for erection
without adjustments.

. Provision of basic elements for/with erection devices.
o Keeping with the requirements of computed strength of all
connections and joints of structures not foreseen in the design

and working drawings.

. Other requirements having an influence on the technology of
fabrication tfransportation and erection of steel structures.

. Uniformity of elements and parts of the steel structures should be
maintained for mass fabrication.

b) Workshop drawings shall consist of two parts:
1. An erection scheme having the following information:
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Location of erection element in respect of these elements
with each other or with the existing steel or reinforced
concrete structures.

Erection joints showing erection welding  thickness and
lengths, bolts or rivet diameter and numbers.

Chart showing list of assembling marks having columns
such as Mark, Description, Quantity, and Weight of each
Mark, Total weight and Remarks with grand total in the end.

Chart showing list of Erection Bolts, Nutsand  Washer having
columns such as size, quantity, weight and notes with grand
total.

The mark for shop assemblies of each erection scheme
shall have a different index for example scheme of trusses
purlins efc. shall have Marks  Al, A2, A3, onwards and
another scheme of columns beams etc. shall have Marks
B1, B2, B3 and onwards. While marking on the plans,
elevations, sections and details the index shall be omitted.

The recommended scale of erection schemeis 1:50, 1:100,
1:200, for joints 1:5, 1:10 or  1:20.

Exceptin special cases all scheme drawings shall be made
in single fairly thick lines.

o FErection Scheme shall contain the following notes:

i) Erection shall be done using the erection welding and
bolts of normal sizes and accuracy according to the
joints of the scheme.

i) Quality and type of electrode.

i) Measures against unscrewing of bolts.

iv) Erection shall be carried out according to the standard
for fabrication and erection of steel structures.

v) Painting instructions.

vi) References to design and working drawings.

A shop assembly drawing containing the following

information:

o Each Shop Assembly (Mark) shall be drawn  separately
showing necessary lines, elevation sections with reference
to axis, centre lines, location of holes, cleats, plates lugs
etc. .fully dimensioned with part numbers.

o Bolts, holes and symbols.

o Geometrical Setfting out dimensions necessary  for the

assembly of an element. Location and  details of joints as
calculated by the Fabricators / Engineer.
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9.4

MATERIAL

Instruction for welding, dimensions of weld (Seam:s)
processing of edges, methods of welding, quality of
welded material, length of welds on every element,
requirements for  welding and method of their control.
Specification for Electrode selected according to
specification of steel.

Standards and quality of steel used.
Parts List.

Instruction for painting, primer and finish coats with derusting
process.

Recommended scale for assembly drawings are
preferably 1:10 or 1:20 and for joints and details 1:1, 1:2 or
1:5.

Notes for assembly drawings shall be as follows:

i) List of symbols for bolts and holes used.

ii) List of symbols for welds used.

i) Edge distance (general).

iv) Welding thickness (general).

v) Material quality of steel used.

vi) Type and quality of electrodes to be used.

vii) Test for welding if any.

viii) Reference to related erection scheme drawings.
ix) Reference to design and working drawings.

Except otherwise required or stated in the drawings the materials specifications shall
conform to the following. Wherever necessary Contractor may use equivalent British
Standard or other alternative material subject to approval of the Engineer. Material
shall generally conform to the applicable requirement of ASTM A-6.

Q) Structural Steel

b) Sheet Steel

Structural steel for structures not requiring Welding shall conform to the
requirements of ASTM A-7-66 (for bridges and buildings) or ASTM A-36-

Structural steel for structures requiring welding shall conform to the
requirements of ASTM A-36-77 or approved equivalent.

Sheet steel for structures where no welding is required shall conform to the
requirement of ASTM A-366-62T (for Cold Rolled Carbon Steel Sheets
commercial quality) or ASTM A-415-64 (Standard specifications for Hot Rolled
Carbon Steel Sheets, commercial quality). For structures where welding is
required sheet steel shall conform to the requirements of ASTM A-415-64 and
steel plate to ASTM A-283-79 (Low and intermediate strength carbon steel
plate) or A-514-77 ( High-yield-strength, quenched and tempered alloy steel
plate, suitable for welding as required.

EA Consulting Pvt. Ltd.

SP-C-38



Specification — Structure Work

d)

f)

gl

h)

Filler Metal for Welding

Welding Electrodes for manual shielded metal arc welding shall conform to
the specifications for mild steel covered Arc-welding Electrodes, AWS A 5.5
(latest edition). Equivalent locally manufactured electrodes by Pakistan
Oxygen may also be used subject to the approval of the Engineer.

Ordinary Bolts, Nuts and Washers

Bolts and nuts shall conform to the requirements of ASTM A-307-65 (Standard
specification for low-alloy, carbon steel, externally and internally threaded,
standard fasteners). Bolts shall be of Grade A for general application with
square or hexagon heads as specified in the drawings. Turned bolts shall also
conform to the requirements of ASTM A-307-65, except that the folerance of
the unthreaded portion of the bolt body shall be +O.0 - O.15 mm of the
diameter.

Cut Washers

Shall be of structural grade steel and shall conform to the dimension of the
manufacturer's regular standard for plain washers for the size and type of bolts
used.

Cast Iron
Shall conform to the requirements of ASTM A-48-64 (Standard specifications for
Grey Iron Castings) or equivalent.

Iron Pipe
Where iron pipe is called for, it shall be genuine wrought iron fully galvanized.

All Threads to be cleaned and coated with rust resistant coating.

Painting Materials

Paintings materials which include emulsions, epoxy based enamel paints,
sealers, primers, wax, varnishes etc., shall be standard best or top brands
produced for each particular kind of material required.

9.5 ALLOWABLE STRESSES

a)

b)

c)

Allowable stresses for steel shall be considered tabulated in Appendix A of
specifications for the Design, fabrication and erection of structural steel for
buildings; Part 5 of the Manual of Steel Construction published by the
American Institute of Steel Construction.

Allowable stresses for rivets, bolts and threaded parts as per table 1.5.2.1 of
AISC specifications.

Allowable stresses for welds as per table 1.5.3 of AISC specifications.

9.6  FABRICATION

a

Straightening Material

Rolled material, before being worked upon, must be straightened within
tolerances by ASTM specifications Aé. Straightening, necessarily shall be done
by mechanical means or by the application of limited amount of localised
heat. The temperature of heated areas, as measured by approved methods,
shall not exceed 1100 F for A514 steel or 1200 F for other steels. All material,
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before and after fabrication shall be straight or curvilinear form as required
free from twists.

b) Cutting
As far as possible cutting must be done by shearing. Oxygen cutting shall be

done where shear cutting is not possible and shall preferably be done by
machine. All edges shall be free from gauges, notches or burs.If necessary the
same shall be removed by grinding.

C) Holes punching drilling
Holes shall be punched where thickness of the material is not greater than the
diameter of bolt orrivet + 3mm. Where the thickness of the material is greater,
the holes shall be drilled or sub-punched and the drill of all sub drilled holes
shall be at least 2mm smaller than the nominal diameter of the rivet of bolt.
Holes for A514-77 steel plates over 1/2" thick shall be drilled. Holes shall not be
allowed to formed gas cutting process.

d) Welding

1. Maximum Thickness of fillet welds

i) Not more than 1.2 times the lesser thickness of materials being
welded.

ii) At welding of rolled profiles along edges, which are curved, not
more than the thickness of the edge minus the radius of the
curve.

2. Minimum thickness of fillet welds.
Least thickness for calculation and designing requirements:

e)

Thickness of thicker Upto 1imm | 20mm | 31mm Above
art 10 mm fo fo fo 50mm
P 20mm | 30mm | 50mm
Thickness of Weld for 4 6 8 10 12
carbon steel.
Thickness of Weld for 6 8 10 12 i
low alloy steel
3. Design length of a fillet weld shall not be less the 40 mm or 10 times
thickness of fillet weld and not more than 60 times thickness of fillet
weld.
4, Surfaces to be welded shall be free from loose scale, slag, rust, grease,

paint or any other foreign matter except mill scale which withstands
vigorous wire brushing.

Tolerances

1. A variation of 1 mm is permissible in the overall length of members with
both ends finished for contact bearing. The bearing surface is to be

prepared to common plane by milling.
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9.7

9.8

9.9

f)

2. Members without end finished for contact bearing which are to be
framed to other steel parts of the structure shall have a variation from
detailed length not greater than 3mm.

Each piece of steel work after fabrication shall be distinctly marked before
delivery to site in accordance with a marking plan for erection assembly.

SURFACE PREPARATION

a)

b)

d)

All steel work shall be cleaned free from loose scale, rust, dust, slag etc. by
using suitable means. Sand blasting shall be carried out wherever so specified
by the Engineer.

Steel work to be encased in concrete or surfaces in contact with concrete or
grout shall be given a cement wash.

Machine finished surfaces shall be coated with rust preventive compound
approved by the Engineer prior to removal from shop and immediately after
finishing. Such surfaces shall be protected with wooden pad or other suitable
means for transportation. Unassembled pins and bolts shall be oiled and
wrapped with moisture resistant paper.

All other surfaces of steel work shall be painted as specified hereunder.

. Resin based special emulsion paint shall be manufactured by one of
Pakistan paint manufacturers, as approved by the Engineer. The paint
shall be composed of P.V.A. with pigment of Titanium dioxide with inert
extenders, having viscosity of 70-75 K.U. at 25 deg. C and approximate
specific gravity of 1.33. The paint shall have flat finish, smooth and free
from brush marks and resistant to fungus growth.

. Enamel paint and primers shall be Dulux as manufactured by M/S
Imperial Chemical Industries Pakistan Ltd. or approved equal and shalll
be applied in accordance with the period instructions of the
manufacturers.

No separate payment shall be made for painting of structural steel works. The
Contractor shallinclude all the cost of labour, plant and material for this work
in the price as mentioned in the Bill of Quantities.

ZINC COATING (GALVANIZING)

Where ever specified by the Engineer zinc coating shall be applied in a manner and
or a thickness and quality conforming to the requirements of ASTM A-123-65, standard
specifications for zinc (Hot galvanized) coating on products fabricated from rolled,
pressed, and forged steel shapes, plates, bars and strips.

INSPECTION AND TESTS

a)

Manufacturer's Works Test certificate for all material used shall be furnished by
the contractor for Engineer's scrutiny and approval. The contractor shall
provide all necessary facilities to Engineer for inspection of steel structure work
during fabrication and erection.
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b)

d)

f)

Rolling tolerance of all shapes and profile according to AISC (American
Institute of Steel Construction) shall be in accordance with the provisions of the
American Society for Testing and Materials Designation A.6 These shall be
checked by the Contractor before being worked upon and shall be rejected
if found not within limits.

The Conftractor shall arrange for analysis and test of all material rolled locally
at atesting laboratory selected by the Engineer, for which Contractor will bear
all expenses.

Nevertheless neither the fact that the materials have been tested nor that the
manufacturers works test certificates have been furnished shall effect the
liberty of the Engineer to reject after delivery, material found not according to
these specifications.

The inspection of welding shall be performed in accordance with the
provisions of Section 6 of the code for Welding in Building Construction, DI. O-
69 of the American Welding Society ("Structural Welding Code" AWS DI-1)

Materials or workmanship notin reasonable conformance with the provisions
of these specifications shall be rejected at any time during the progress of the
work or the completion and erection af site.

9.10 ERECTION

a)

b)

Bracing.
The frame of steel skeleton buildings shall be carried up true and plumb within

the limits defined in section 7(h) of the AISC code of standard practice, and
temporary bracing shall be introduced wherever necessary to take care of all
loads to which the structure may be subjected including the equipment and
the operation of the same. Such bracing shall be left in place as long as
required for safety. Wherever piles of material, erection equipment and other
loads are carried during erection, proper provision shall be made by the
contractor to take care of the stresses resulting from such loads.

Alignment & Bolting.

Noriveting, permanent bolting or welding shall be done at site during erection
until as much of the structure as will be stiffened thereby has been properly
aligned. The threaded portion of each bolt shall project through the nut at
least one thread.

Painting after Erection.

Before painting of steel which is delivered unpainted is commenced, all
surfaces to be painted shall be dry and thoroughly cleaned from all loose
scale and rust. The specified protective freatment shall be completed after
erection.

?.11  MEASUREMENT & PAYMENT

a)

General

i) The cost of all the works involved within the scope of this specifications
as per all the drawings and conditions of contract are covered only
within the quoted rate of items of the Bill of Quantities.
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ii) Unless otherwise specified and to the extent provided in the Bill of
Quantities no separate or additional payment will be made for the
following works, the cost of which shall be deemed to have been
included in the quoted rate of the Bill of Quantities item.

. Providing nuts, bolts, screw, rivets, heads, filets welds and
welding rods.
. Galvanizing and prime coating steel work.
. Painting Steel Work.
. All embedded parts other than steel.
b) Measurement

i) ltems of work of structural steel for which the unit rates have been
quoted on weight basis shall be measured net as acceptably supplied
and installed at site as per drawings / workshop drawings and as per
instruction of the Engineer. After measurement the theoretical weights
shall be calculated from standard tables of section and weights in the
manner followed in the preparation of workshop drawings. The cost of
loading and unloading, fransportation and handling of structural steel
items shall be deemed to be included in the quoted unit rate of the
related Bill of Quantifies item.

ii) Measurement of acceptably completed installation and erection
works of Structural steel items supplied free of cost by the Employer will
be made on the basis of number of tons of structural steel items
erected and installed in position as shown on the drawings or as
directed by the Engineer. The cost of loading and unloading,
fransportation and handling of structural steel items shall be deemed to
be included in the quoted unit rate of the related Bill of Quantities item.

C) Payment
Payment will be made for acceptable measured quantity of structural steel

works on the basis of unit rate quoted in the Bill of Quantities and shall
constitute full compensation for all the incidental works related to the item.
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1.01

1.02

1.03

1.04

1.05

1.06

1.07

GENERAL

This General Specification is to be taken as applying to all the works in this
Conftract. Figured dimensions on the working drawings shall be followed in
preference to the scale.

Until and unless specified otherwise, all goods and materials are to be Pakistan
manufactured and to be of the best quality, and where not otherwise specified
shall be according to latest engineering practice and conforming to Pakistan
Standards (P.S) or British Standard Specifications (B.S.S) or Standard of
American Society of Testing Materials (ASTM). The Engineer or the Consultants
may also supplement such specifications during the progress of work.

All materials and goods used for such and other items shall be subjected to
standard testing and if found below the specified standard such as PS or BSS or
ASTM or their equivalent shall be removed from the site immediately at
Conftractor's own expense. All testing of materials finished and unfinished, shall
be carried out by the Contractor at his cost, in the presence of Engineer or
Engineer or his Representative for which the Confractor shall maintain a
reasonably well equipped laboratory of his own, close to the site of work or
make any other additional arrangement to the satisfaction and convenience
of the Engineer. The Confractor shall include testing charges in his quotations
and shall not be entitled to any reimbursement on this account for routine
testing.

The Contractor must give early attention to the submission of samples of
materials for approval of the Engineer, indicating the names of the
manufacturing firms where applicable especially of cement, sand,
aggregates, steel, water, tiles, hard-core and all fittings. Whenever practicable,
samples shall be submitted at least three weeks before it is proposed to use the
materials. Until and unless specified otherwise and whenever materials are
ordered to be forwarded to a testing laboratory other than site laboratory for
check/ testing, the Contractor will be reimbursed the cost of fees for such tests
if proved satisfactory, by the Employer. The Contractor, however, wil be
required to bear the cost of the fees for tests, which proved unsatisfactory.

The Contractor must take all steps necessary to prevent damage or
interference with all supply lines such as water, electric power, fuel, telephones,
drains, buried cables and any construction designed for the use of the public,
government or semi government authorities or the Employer. The Contractor
shall be responsible for any damage caused to such services or constructions
and settle all claims in respect of such damage.

The Contractor shall protect from injury by covering all work, internally and
externally needing protection including new concrete, Formwork, surface
renderings, floors, etc., to the satisfaction of the Engineer, including the work of
his sub-contractors at his own cost.

The whole work shall be carried out in the best manner in accordance with the
instructions contained in these documents and those given by the Engineer
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1.08

1.09

1.10

1.12

from time to time during the progress of the work. The work shall be carried out
in conformity with the best of the standard construction practices preferably
the British Codes of Practices.

The Contractor shall submit to the Engineer for his approval before beginning
the work, a complete plan of the proposed sequence and methods of
operations for the execution of the works. Detailed drawings showing the
location and construction of dumping and working platforms, cranes, building
and all other structures in connection with the Contractor's plant and material
storage sheds shall also be submitted to the Engineer for his approval before
construction.

Orders and directions may be given orally by the Engineer or his
Representative, and shall be received and promptly obeyed by the Contractor
or his Representative or any superintendent or foreman or any supervisor of the
Contractor whosoever may have charge of the particular part or section of
work in relation to which the orders or directions are given, and a confirmation
in writing of such order or directions will be given to the Contractor by the
Engineer, if so requested. The Contractor shall provide and maintain at his own
expense during the performance of the work an office in the vicinity of work.
Orders or directions, written or oral, from the Engineer or his Representative
delivered at such office shall be considered as delivered to the Contractor. The
Contractor's office shall be fitted with a telephone connected to the local
Telephone Exchange.

The Contractor shall not use the site for any other purpose than that of carrying
out this Contract work. The operations of the Contractor shall be confined to
the area immediately adjoining the buildings and the works included in this
Conftract but site clearance shall be kept to the satisfaction of the Engineer to
permit carrying out of other works by other Contractors. The Contractor shall
not affix advertisements; neither shall he permit advertisements to be displayed
without the written consent of the Engineer.

The confract drawings are the working drawings to guide the Confractor
generally about the shape and size of all the structures and fittings. Before
proceeding to make preparations, fabrication, execution, erection of any such
fittings and other details of any temporary works, scaffolds, railings, shuttering,
details of doors, windows, partitions, iron mongers work, etc.; the Contractor
shall be under obligation to prepare and submit all detailed shop drawings to
the satisfaction and the approval of the Engineer, before doing any or all of
that described above or as directed. Approval of the contractor’s drawings
shall not relieve the Contractor for any part of his obligation to meet all the
requirements of the specifications or correctness of his drawings. On site Mock-
up and sample must be prepared and informed to engineer and client two
weeks prior for visit.

No cement work shall be permitted during extreme cold weather when unless
otherwise authorized by the engineer.
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1.13 PAYMENT

Contractor shall not be entitled to any separate or additional payment on
account of all these general requirements and any other arrangement or
action Contractor has to undertake under the direction of the Engineer for a
proper carrying out of the works and meeting all obligations of the Contract.

END OF SECTION
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2 UNIT MASONRY ASSEMBLIES

2.1 BLOCK MASONRY

2.1.1 SCOPE OF WORK
The work covered by this section of the specifications consists of furnishing all
plant, labour, equipment, appliances and materials and in performing all the
operations in connection with block masonry work complete in strict
accordance with the specifications herein and the applicable drawings and
subject to the terms and conditions of the contract.

2.2 MATERIALS

2.2.1 CEMENT
Cement shall be Portland cement meeting the requirements specified under
clause of section of “Concrete”.

2.2.2 Aggregates
Aggregates used shall meet the requirements specified under clause of
section of “Concrete”.

2.2.3 Water
Water shall be as specified under clauses of the section of “Water”.

2.2.4 Concrete Masonry Units

2.2.4.1 General: Provide shapes indicated and as follows:
i) Provide special shapes for corners, jambs, sash, control joints, headers,
bonding, and other special conditions.
i) Provide square-edged units for outside corners, unless indicated as bullinose.

2.2.4.2 CMU units designations: Currently, six ASTM standards apply to units intfended
primarily for construction of concrete masonry walls, beams, columns, or
specialty applications:
Type of Unitis Non-load bearing Concrete Masonry Units and ASTM Designation
isC 129

2.2.4.3 Concrete Masonry Units: ASTM C 129 and as follows:
i) Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of 13.1 MPa [7.5 MPa on gross areq].
a) Normal-weight units: more than 125 Ib/cu. ft. (2002 kg/cu. m)

i) 2. Weight Classification: Normal weight, unless otherwise indicated.

2.2.4.4 Concrete masonry units shall be made on the project site and shall be of the
sizes required by the drawings and / or as directed by the Engineer.

2.2.4.5The blocks shall be solid or hollow as required and shall be carefully made so
that they are true in line and face with square corners and free from all defects.
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2.2.4.6 The concrete for the blocks shall be mixed in the proportions of one (1) part of
cement, three (3) parts of sand and six (6) parts of well graded course
aggregate not exceeding 2" in size.

2.2.4.7 Concrete blocks shall be machine moulded. The concrete shall be well worked
in the moulds, vibrated tamped and pressed to ensure that the blocks are
dense and free from voids.

2.2.4.8 The blocks shall be cured by keep moist continuously for a period of at least
ten (10) days and then shall be allowed to dry in a shady location for at least
eight (8) days before being used in masonry.

2.2.4.9 Where blocks are to be exposed to view they shall have clean, cut straight and
true, edges, smooth dense faces of uniform appearance without voids,
honeycombs, projections or variation in texture and shall be free from cracks,
spells, chips, ragged edges or other defects detrimental of their appearance.

2.2.4.10 Where blocks are to be plastered the exposed surfaces shall have a
coarse texture suitable for bonding the plaster as approved by the Engineer.
2.2.4.11 The average compressive strength of any five blocks picked at random

shall be not less than the strength as specified for Class ‘D’ concrete under
clause of the section of “Concrete”.

2.2.4.12 The average moisture content of all concrete masonry units shall not
exceed 30% of the total absorption of the units.

2.3 HANDLING AND STORAGE
Concrete masonry unit shall be stacked on platforms and covered or stored

in any other manner approved by the Consultants to protect from contact
with the soil and exposure to weather. Care shall be taken in handling to
avoid chipping and breakage. Storage piles stacks, or bins shall be so
located as to avoid being disturbed or shall be barricaded to protect the
blocks from damages by construction operations.

2.4 MORTAR FOR MASONRY

2.4.1. General: Do not use admixtures, including pigments, air-entraining agents,
accelerators, retarders, water-repellent agents, antifreeze compounds, or
other admixtures, unless otherwise indicated.

1) Do not use calcium chloride in mortar or grout.
2) 2. Use mortar cement mortar unless otherwise indicated.
3) 3. For exterior masonry, use mortar cement mortar.

2.4.2. Pre-blended, Dry Mortar Mix: Furnish dry mortar ingredients in the form of a pre
blended mix. Measure quantities by weight to ensure accurate proportions,
and thoroughly blend ingredients be- fore delivering to Project site. Comply
with ASTM C 270 Property Specification:

1) Wet mix life: <1.5 hours
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2.43.

2)
3)
4)
5)
6)

2. Initial adhesion at 28 days: > 0.3N/mm?2

3. Bending strength: around 1N/ mm?2

4. Compressive strength : not less than 5 £1 N/ mm?2
5. Min. cement sand mix: 1:3-4

6. Testing: ASTM C 780

Mortar for Unit Masonry: Comply with ASTM C 270 Property Specification. For
job mixed mortars, minimum properties shall be as follows:

1)
2)
3)
4)

Compressive strength : not less than 5 £1 N/ mm?2
2. Min. cement sand mix: 1:3-4

3. Bending strength: around 1N/ mm?2

4. Testing: ASTM C 780

2.4.4. Property specification ASTM C 270:

Mortar Type Average Compressive Air Content
Strength at 28 days, min, Max %
psi (MPa)
S 1800 (12.4) 12
N 750 (5.2) 14
O 350 (2.4 14

Aggregate Ratio (Measured in Damp, Loose Conditions): Not less than 2 1/4 and not
more than 3 1/2 the sum of the separate volumes of cementitious materials Minimum
water retention 75 %

2.4.5.

2.4.6.

247

1)
2)
3)
4)

For masonry below grade or in contact with earth, use Type M.

For reinforced masonry, use Type S.

For mortar parge coats, use Type S or Type N.

For exterior, above-grade, non-load-bearing walls and parapet walls; for
interior non-load- bearing partitions; and for other applications where
another type is not indicated, use Type N.

Grout for Unit Masonry: Comply with ASTM C 476.

1)

2)

3)
4)

Use grout of type indicated or, if not otherwise indicated, of type (fine or
coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for
dimensions of grout spaces and pour height.

Proportion grout in accordance with ASTM C 476, Table 1 or paragraph
4.2.2 for specified

28-day compressive strength indicated, but not less than 14 MPa.

Provide grout with a slump of 203 to 279 mm as measured according to
ASTM C 143/C 143M. PART

Cement shall be Portland as specified under Clause of the Section of
“Concrete”.

. Fine aggregate shall be clean, hard, durable particles free from laminated

material well graded from No. 4 to 100 sieve.
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2.4.8. Water shall be clean and free from injurious acids, alkali and organic
impurities.

2.4.9. All mortar for masonry shall be proportion of one (1) part of cement and four
(4) parts of sand (fine aggregate) and the ingredients shall be mixed by
volume.

2.4.10.Mortar shall be mixed thoroughly in a drum type batch mixer for a period of
not less than three minutes, using the quantity of water required to obtain the
desired workability. Hand mixing shall be subject to approval by the Engineer
and if he allows the mortar materials shall be mixed in a light mortar mixing
box. In no case the mixing of mortar shall be done on open platform.

2.4.11.The mortar shall be subject to compressive strength test and the average
compressive strength of three numbers 50 mm (2") cylinders of mortar shall be
not less than 1,800 lbs per sq. inch at 28 days.

2.4.12.Mortar shall be used in the masonry within half an hour from addition of water
into the mortar. The mortar which has already set shall not be used in the
masonry.

2.5 ~MASONRY AND JOINTING

a) All masonry shall be laid plumb, true to the line and level and accurately
spaced coursed and with each course breaking joints with the course
below. Bond shall be keeping plumb; corners and reveals shall be plumb
and frue. Chases, grooves, reglet blocks and raked out joints shall be kept
free from mortar and other debris.

b) The thickness and length of various walls shall be as indicated on the
drawings.

c) Unless otherwise shown on the drawings or specified the spaces around
forms and other built in items shall be solidly filled with mortar except that
joints that are to be caulked shall be raked out 20 mm (3/4").

d) Work required to be built in with masonry including anchor, wall plugs and
accessories shall be built in as the work progresses. Wood plugs and
blocking shall not be built intfo masonry.

e) All horizontal and vertical joints shall be completely and solidly filled with
mortar when and as the blocks are laid.

f)  (1/2") deep when the mortar is still fresh so as to give proper bond to the
plaster.

g) Where masonry abuts RCC columns or walls it shall be anchored thereto by
means of wire anchors of galvanized metal not less than 10 gauge or 25
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2.6

mm (1") wide G.l. strip 22 gauge located at every fourth horizontal joint.

h) The top course of partitions under slabs beams shall not be laid until the
forms have been removed and the roofing placed.

i)  Masonry walls shall be cured for at least ten days from the day it is erected.

MATERIALS

Mortar

Cement
Comply with requirements of BS 12: 1989. Use ordinary Portland cement (grey)

unless specified otherwise.

Sand
Comply with requirements of BS 1200: 1976 with Amendments 1, 2 & 3, for

"Building sands from natural sources". Grading S of table below is preferred.

4

) Percentage by mass passing BS sieves

BS Sieve

Type S Type G
mm
6.30 100 100
5.00 28 -100 98 - 100
2.36 20-100 90-100
1.18 70-100 70-100
microns
600 40-100 40 -100
300 5-70 20 - 90
150 0-15 0-25
75 0-5* 0-8*"

* 0-10% for crushed stone sands

**0-1 2 % for crushed stone sands

Store sand at the Site in such a manner that it is not mixed with foreign
matter. Methods employed by the Contractor for unloading, loading,

handling and storage shall be subject to the approval of the Engineer.
Maintain sufficient quantity at the Site at all fimes to ensure continuous
work.

10
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i)

)

2.7
2.7.1.
)

i)
i)

Water

Do not use seawater or brackish water containing more than 100 ppm
chloride ion or 2000 ppm sulphate ion for mixing or curing concrete. Water
shall be clean and free from harmful matter and shall comply with the
requirements of appendix A of BS 3148: 1980. Avoid contamination during
storage.

Mortar composition
Cement to dry sand ratio by volume as specified.

Mortar batching and mixing

Employ methods and equipment for mixing mortar so as to accurately
determine and control the amount of each separate ingredient entering into
the mortar, subject to the approval of the Engineer. Unless mixing by hand is
allowed by the Engineer, mix mortar in a mixer which shall be of approved
design and the mixing time after all the ingredients are in the mixer, except
for the full amount of water, shall not be less than two minutes. Mix mortar
only in quantities just sufficient for immediate use and waste all mortar not
used within 30 minutes after addition of water to the mix. Do not re-tamper
mortar. Thoroughly clean and wash mixing troughs and pans at the end of
each day's work.

. Metal ties

Unless approved otherwise by the Engineer or shown on drawings:

Cavity wall ties - comply with the requirements of BS 1243: 1978 as approved
by the Engineer.

Ties for jointing concrete and blockwork - é6mm dia x 300mm long, MS
galvanized.

TIES AND ANCHORS

Materials: Provide ties and anchors specified in this article that are made
from materials that comply with the following unless otherwise indicated.
Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/ A
153M, Class B-2 coating.
Stainless-Steel Wire: ASTM A 580/A 580M, Type 316.
Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial
Steel, with ASTM A 153/A 153M, Class B coating.

iv) Stainless-Steel Sheet: ASTM A 666, Type 316.

v)

2.7.2.

2.7.3.

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Corrugated Metal Ties: Metal strips not less than 22 mm wide with
corrugations having a wavelength of 7.6 to 12.7 mm and an amplitude of 1.5
to 2.5 mm made from 1.52-mm- thick, steel sheet, galvanized after
fabrication.

Wire Ties, General: Unless otherwise indicated, size wire fies to extend at least
halfway through veneer but with at least 16-mm cover on outside face.
Outer ends of wires are bent 90 degrees and extend 50 mm parallel to face
of veneer.

11
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2.7.4.

2.7.7.

2.7.8.

)

2.8

2.8.1.

Individual Wire Ties: Rectangular units with closed ends and not less than 100
mm wide.
Z-shaped ties with ends bent 90 degrees to provide hooks not less than 50 mm
long may be used for masonry constructed from solid units.
Where wythes do not align, use adjustable ties with pintle-and-eye connections
having a maximum adjustment of 32 mm.
Wire: Fabricate from 6.35-mm- diameter, hot-dip galvanized steel wire.

Adjustable Anchors for Connecting to Structural Steel Framing: Provide
anchors that allow vertical or horizontal adjustment but resist tension and
compression forces perpendicular to plane of wall.
Anchor Section for Welding to Steel Frame: Crimped 6.35-mm- diameter, hot-
dip galvanized steel wire.
Tie Section: Triangular-shaped wire tie, sized to extend within 25 mm of masonry
face, made from 6.35-mm- diameter, hot-dip galvanized steel wire.

Adjustable Anchors for Connecting to Concrete: Provide anchors that allow
vertical or horizontal adjustment but resist tension and compression forces
perpendicular to plane of wall.
Connector Section: Dovetail tabs for inserting into dovetail slots in concrete
and atftached to tie section; formed from 2.66-mm- thick, steel sheet,
galvanized after fabrication.
Tie Section: Triangular-shaped wire tie, sized to extend within 25 mm of masonry
face, made from 6.35-mm- diameter, hot-dip galvanized steel wire.
Corrugated Metal Ties: Metal strips not less than 22 mm wide with corrugations
having a wavelength of 7.6 to 12.7 mm and an amplitude of 1.5 to 2.5 mm
made from 2.66-mmthick, steel sheet, galvanized after fabrication with
dovetail tabs for inserting into dovetail slots in concrete and sized to extend to
within 25 mm of masonry face.

Provide Adjustable Anchors for Connecting to Structural Steel Framing or
Concrete made of stain- less steel sheet or wire where required for location
and directed by Engineer.

Partition Top anchors: 2.66-mm- thick metal plate with 9.5-mm- diameter
metal rod 152 mm long welded to plate and with closed-end plastic tube
fitted over rod that allows rod to move in and out of tube. Fabricate from
steel, hot-dip galvanized after fabrication. I. Rigid Anchors: Fabricate from
steel bars 38 mm wide by 6.35 mm thick by 610 mm long, with ends turned
up 51 mm or with cross pins unless otherwise indicated.

Corrosion Protection: Hot-dip galvanized to comply with ASTM A 153/A 153M.

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler: Pre-molded filler strips complying with ASTM D 1056,
Grade 2A1; compressible up to 35 percent; of width and thickness indicated;
formulated from neoprene, urethane or PVC.

12
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2.8.2.

2.8.3.

2.8.4.

~—

i

2.9

2.10

2.11

Preformed Control-Joint Gaskets: Material as indicated below, Made from
styrenebutadiene-rubber compound, complying with ASTM D 2000,
Designation M2AA-805 or PVC, complying with ASTM D 2287, Type PVC-
65406, designed to fit standard sash block and to maintain lateral stability in
masonry wall; size and configuration as indicated.

Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with
ASTM D 226, Type | (No. 15 asphalt felt).

Weep/Vent Products: Use one of the following unless otherwise indicated:

Wicking Material: Absorbent rope, made from UV-resistant synthetic fiber, 6 to
10 mm in diameter, in length required to produce 50-mm exposure on exterior
and 450 mm in cavity. Use only for weeps.

Plastic Weep Hole/Vent: One-piece, flexible extrusion made from UV-resistant
polypropylene copolymer, designed to fill head joint with outside face held
back 3 mm from exterior face of masonry, in color selected from
manufacturer's standard.

DELIVERY AND STORAGE
The methods and equipment used for transporting the bricks and mortar shall
be such as will not damage the bricks nor delay the use of mixed mortar.

Masonry materials shall be so stored that at the tfime of use the materials are
clean and structurally suitable for use.

SCAFFOLDING

Provide and erect safe scaffolding of adequate strength for use of workmen
at all levels and heights. Do not use scaffolding which in the opinion of the
Engineer is unsafe, until it has been strengthened and made safe for use of
workmen.

MEASUREMENT AND PAYMENT

All the items of work covered by this section of the specifications shall be
measured by the standard method of measurements and paid in
accordance with unit rates entered in the Bill of Quantities. No separate
payment will be made for masonry anchors etc. required.

END OF SECTION

13
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3 METAL

3.1- METAL FABRICATION
PART 1 - GENERAL
3.1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions.

3.1.2 SUMMARY

A. This Section covers items fabricated from steel, stainless steel or aluminum and
are not covered under other Specification Sections, including, but not limited
to, the following:

1. Miscellaneous framing and supports.
a. Conceadled applications where framing and supports are required.
b Countertop support.
c. Vanity supports
d

Steel framing and supports for mechanical and electrical
equipment.

e. Steel framing and supports for Architectural applications.
Elevator machine beams, hoist beams, and divider beams.
Support angles for elevator door sills.

Shelf angles.

Loose bearing and leveling plates.

o kN

Steel welded plates and angles for casting into concrete not specified
in other Sections.

7.  Miscellaneous steel trim including steel angle corner guards, steel
edgings and loading-dock edge angles.

This Section includes the following metal fabrications:
8.  Ladders.
9. Floor plate and supports.
10. Cast nosings, freads, and thresholds.
11. Pipe guards.
12.  Pipe bollards.
13. Column protection guard.
Products furnished, but not installed, under this Section include the following:
14. Loose steel lintels.

15.  Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be
cast info concrete or built info unit masonry.

Related Sections include the following:
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16. 3.0 Section "Cast-In-Situ Concrete” for corner guards to be placed in
forms of reinforced concrete columns and for concrete footings required
for metal fabrications.

17. 4.0 Section "Unit Masonry Assemblies" for installing loose lintels, anchor
bolts, and other items indicated to be built into unit masonry.

18. 9.0 Section “Painting” for field applied paint finishes.
3.1.3 DESIGN REQUIREMENTS

A. Design Requirements: Design, engineer, fabricate, and install work in
compliance with specified standards, performance requirements, material
selections, and requirements of this Section and related sections.

1. Provide work to withstand thermal movement, wind pressure, gravity
loads, seismic loads and movement of building structure without failure.
Work to remain free from defects.

a. Seismic Load: Uniform Building Code, 1997 Edition, zone 2A.

b. Wind Loads: Provide exterior metal fabrications that withstand
design wind pressure calculated according to Uniform Building
Code (UBC), 1997 Edition, Exposure C, Basic Wind Speed 130
Km/hr.

c. Thermal Movements: Provide exterior metal fabrications that allow
for thermal movements resulting from the following maximum
change (range) in ambient and surface temperatures by
preventing buckling, opening of joints, overstressing of
components, failure of connections, and other detrimental effects.
Base engineering calculation on surface temperatures of materials
due to both solar heat gain and nighttime-sky heat loss.

1)  Temperature Change (Range): 35 deg C, ambient; 65
deg C, material surfaces.

B. The design shall ensure that all components including anchors and
connections shall comply with the allowable stresses as per relevant ASTM
Standards. Load combinations shall be chosen to ensure that no element shall
exceed the allowable stresses under any case of loading.

3.1.4 SUBMITTALS

a. Product Data: for non-slip aggregates and non-slip aggregate surface
finishes, cast nosings, treads and thresholds, steel floor plate, paint products,
and grout.

b. Shop Drawings: Detail fabrication and erection of each metal fabrication
indicated. Include plans, elevations, sections, and details of metal
fabrications and their connections. Show anchorage and accessory items.

i. Provide templates for anchors and bolfs specified for installation under
other Sections.

c. Samples representative of materials and finished products as may be
requested by Engineer.
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d. Mill Certificates: Signed by manufacturers of stainless-steel sheet certifying
that products furnished comply with requirements.

e. Welding Certificates signed by Contractor certifying that welders comply
with requirements specified under the "Quality Assurance" Arficle.

f. Quadlification Data: For firms and persons specified in the "Quality Assurance"
Article to demonstrate their capabilities and experience. Include lists of
completed projects with project names and addresses, names and addresses
of architects/engineers and owners, and other information specified.

3.1.5 QUALITY ASSURANCE

a. Quality System: Comply with ISO 9001/9002 Quality System as a minimum.
Incorporate all the standard procedures supplied by the Engineer and the
Employer.

b. Fabricator Qualifications: A firm experienced in producing metal fabrications
similar to those indicated for this Project and with a record of successful in-
service performance, as well as sufficient production capacity to produce
required units, without delaying the work.

c. Engineering Responsibility: Engage a fabricator who utilizes a qualified and
experienced structural engineer to prepare design calculations, shop
drawings, and other structural data.

d. Welding: Qualify procedures and personnel according to the following:
i. AWSDI.1,"Structural Welding Code--Steel."
i. AWSDI1.2, "Structural Welding Code--Aluminum."
ii.  AWS D1.3, "Structural Welding Code--Sheet Steel."
iv. AWS D1.6, "Structural Welding Code--Stainless Steel."

v. Certify that each welder has satisfactorily passed AWS qualification tests
for welding processes involved and, if pertinent, has undergone
recertification.

vi. Qualification tests according to the Structural Steel Code of Practice
Prevailing in the country or other international Code or standard may
also be accepted by the Engineer.

3.1.6 PROJECT CONDITIONS

a. Field Measurements: Where metal fabrications are indicated to fit walls and
other construction, verify dimensions by field measurements before fabrication
and indicate measurements on Shop Drawings. Coordinate fabrication
schedule with construction progress to avoid delaying the Work.

i.  Where field measurements cannot be made without delaying the Work,
guarantee dimensions and proceed with fabricating products without
field measurements. Coordinate construction to ensure that actual
dimensions correspond to guaranteed dimensions. Allow for trimming
and fitting.

3.1.7 COORDINATION

a. Coordinate installation of anchorages for metal fabrications. Furnish setting
drawings, templates, and directions for instaling anchorages, including
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sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are
to be embedded in concrete or masonry. Deliver such items to Project site in
time for installation.

PART2 - PRODUCTS

3.1.8

A.

3.1.9

METALS, GENERAL

Metal Surfaces, General: For metal fabrications exposed to view in the
completed Work, provide materials with smooth, flat surfaces without
blemishes. Do not use materials with exposed pitting, seam marks, roller marks,
rolled frade names, or roughness.

FERROUS METALS

Steel Plates, Shapes, and Bars: ASTM A 36M, Tensile strength 400 Pa and
minimum yield point 250 MPa.

Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 666, Type 304.

. Stainless Steel:

Grade and type designated below for each form required:
a) Tubing: ASTM A 554, Grade MT 316

b) Pipe: ASTM A 312M, Grade TP 316.

c) Castings: ASTM A 743M, Grade CF 8M.

d) Plate: ASTM A 167, Type 316.

e) Bar Stock: ASTM A 276.

Finish: Bright, directional polish; match AlSI No. 4 finish.

Rolled-Steel Floor Plate: ASTM A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

Rolled-Stainless-Steel Floor Plate: ASTM A 793.

Steel Tubing: Product type (manufacturing method) and as follows:

Cold-Formed Steel Tubing: ASTM A 500.
a) Provide tubing with hot-dip galvanized coating per ASTM A 53.

. Steel Pipe: ASTM A 53, standard weight (Schedule 40), unless another weight is

indicated or required by structural loads.
Provide galvanized finish for all steel pipes.
Malleable-Iron Castings: ASTM A 47M, Grade 22010.

Gray-Iron Castings: ASTM A 48M, Class 200, unless another class is indicated or
required by structural loads.

Cast-in-Place Anchors in Concrete:  Anchors of type indicated below,
fabricated from corrosion-resistant materials capable of sustaining, without
failure, the load imposed within a safety factor of 4, as determined by testing
per ASTM E 488, conducted by a qualified independent testing agency.
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3.1.12

. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47M

malleable iron or ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims
as needed, hot-dip galvanized per ASTM A 153/A 153M.

Welding Rods and Bare Electrodes: Select according to AWS specifications for
metal alloy welded.

ALUMINUM

. Aluminum Extrusions: ASTM B 221M, alloy 6063-Té.

Aluminum-Alloy Rolled Tread Plate: ASTM B 632M, alloy 6061-Té6.
PAINT

. Shop Primers: Provide primers that comply with 9.00 Section "Painting."

Shop Primer for Ferrous Metal: Fast-curing, lead- and chromate-free, universal
modified-alkyd primer complying with performance requirementsin FS TT-P-664;
selected for good resistance to normal atmospheric corrosion, compatibility
with finish paint systems indicated, and capability to provide a sound
foundation for field-applied topcoats despite prolonged exposure.

Shop Primer for Ferrous Metal: Organic zinc-rich primer, complying with SSPC-
Paint 20 and compatible with topcoat.

Galvanizing Repair Paint: High-zinc-dust-content paint for re-galvanizing welds
in galvanized steel, with dry film containing not less than 94 percent zinc dust
by weight, and complying with DOD-P-21035 or SSPC-Paint 20.

. Bituminous Paint: Cold-applied asphalt mastic complying with SSPC-Paint 12,

except containing no asbestos fibers, or cold-applied asphalt emulsion
complying with ASTM D 1187.

FASTNERS

a. General: Provide Type 304 or 316 stainless-steel fasteners for exterior use and
zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn ,
where built into exterior walls. Select fasteners for type, grade, and class
required.

b. Bolts and Nuts: Regular hexagon-head bolts, ASTM F 568M, Property
Class 4.6; with hex nuts, ASTM A 563M; and, where indicated, flat washers.

Anchor Bolts: ASTM F 1554, Grade 36.

Machine Screws: ASME B18.6.7M.

Lag Bolts: ASME B18.2.3.8M.

Wood Screws: Flat head, carbon steel, ASME B18.6.1.

Plain Washers: Round, carbon steel, ASME B18.22M.

Lock Washers: Helical, spring type, carbon steel, ASME B18.21.2M.

~ 0 a0

> Q@

Expansion Anchors: Anchor bolt and sleeve assembly of material indicated
below with capability to sustain, without failure, a load equal to six times the
load imposed when installed in unit masonry and equal fo four times the load
imposed when installed in concrete, as determined by testing per
ASTM E 488, conducted by a qualified independent testing agency.
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i) Material:  Carbon-steel components zinc-plated to comply with
ASTM B 633, Class Fe/Zn &.

i) Material:  Alloy Group 1 or 2 stainless-steel bolts complying with
ASTM F 738M and nuts complying with ASTM F 836M.

j- Toggle Bolts: FS FF-B-588, tumble-wing type, class and style as needed.

3.1.13 GROUT

a. General: Grout shall meet the requirements of 3.0 section, “Cast-in-Place
Concrete”.

b. Non-shrink, Metallic Grout: Factory-packaged, ferrous-aggregate grout
complying with ASTM C 1107, specifically recommended by manufacturer
for heavy-duty loading applications.

c. Non-shrink, Nonmetallic Grout: Factory-packaged, non-staining, non-
corrosive, nongaseous grout complying with ASTM C 1107. Provide grout
specifically recommended by manufacturer for interior and exterior
applications.

3.1.14 CONCRETE FILL

Concrete Materials and Properties: Comply with requirements in 3.0 Section
"Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix
concrete with a minimum 28-day compressive strength of 20 MPa, unless
otherwise indicated.

3.1.15 FABRICATION, GENERAL

a. Shop Assembly: Preassemble items in shop to greatest extent possible to
minimize field splicing and assembly. Disassemble units only as necessary for
shipping and handling limitations. Use connections that maintain structural
value of joined pieces. Clearly mark units for reassembly and coordinated
installation.

b. Shear and punch metals cleanly and accurately. Remove burrs.

c. Ease exposed edges to a radius of approximately 1 mm, unless otherwise
indicated. Form bent-metal corners to smallest radius possible without
causing grain separation or otherwise impairing work.

d. Weld corners and seams continuously to comply with the following:

i) Use materials and methods that minimize distortion and develop
strength and corrosion resistance of base metals.

i) Obtain fusion without undercut or overlap.
i) Remove welding flux immediately.

iv) At exposed connections, finish exposed welds and surfaces smooth
and blended so no roughness shows after finishing and contour of
welded surface matches that of adjacent surface.

e. Provide for anchorage of type indicated; coordinate with supporting
structure. Fabricate and space anchoring devices to secure metal
fabrications rigidly in place and to support indicated loads.
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Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish
hardware, screws, and similar items.

. Fabricate joints that will be exposed to weather in a manner to exclude

water, or provide weep holes where water may accumulate.

. Form exposed work true to line and level with accurate angles and surfaces

and straight sharp edges.
Remove sharp or rough areas on exposed traffic surfaces.

Form exposed connections with hairline joints, flush and smooth, using
concealed fasteners where possible. Use exposed fasteners of type
indicated or, if not indicated, Phillips flat-head (countersunk) screws or bolts.
Locate joints where least conspicuous.

Form metal fabrications from materials of size, thickness, and shapes
indicated but not less than that needed to comply with performance
requirements indicated. Work to dimensions indicated or accepted on shop
drawings, using proven details of fabrication and support. Use type of
materials indicated or specified for various components of each metal
fabrication.

3.1.16 MISCELLANEOUS FRAMING AND SUPPORTS

a. General: Provide steel framing and supports indicated or not indicated that

are not a part of structural-steel framework as necessary to complete the
Work.

. Fabricate units from structural-steel shapes, plates, and bars of welded

construction, unless otherwise indicated. Fabricate to sizes, shapes, and
profiles indicated and as necessary to receive adjacent construction
retained by framing and supports. Cut, drill, and tap units to receive
hardware, hangers, and similar items.

i) Fabricate units from slotted channel framing where indicated.

i) Where units are indicated to be cast into concrete or built into masonry,
equip with integrally welded steel strap anchors 32 mm (1.25") wide by
6 mm (1/4") thick by 200 mm (8”) long at 600 mm (24") o.c., unless
otherwise indicated.

i) Furnish inserts if units must be installed after concrete is placed.

c. FINISH:

i) Interior: Prime painted, unless indicated as galvanized.

d. Prime miscellaneous framing and supports with zinc-rich primer.

3.1.17 RECEIVING STEEL CAGES

Receiving steel cages are to be included in the steelwork package. Cages
are to be designed to incorporate the following:

a. Total 7 cages size shown on drawings and 10'-0" high.

b. Cage are to be constructed from steel frames with wire mesh wall and roof

cladding. Wire mesh is to be '4"” bars @ maximum 2" centres both ways

20



SMIU Technical Specifications — Architectural Works

c. All cages to have 2 roller shutter doors as indicated on the architectural plans.
Doors to type 1 cage to have aluminum doors in accordance with the
architectural specifications. Roller shutter door controls to incorporate facility
that only one door per cage may be open or partly open at any one time.

d. Design, supply, and insulation to including all fixings, claddings, and flashings
required to construct the cages.

e. All materials to be painted in accordance with specifications.

3.1.18 SHELF ANGLES

a. Fabricate shelf angles from steel angles of sizes indicated and for
attachment to concrete framing. Provide horizontally slotted holes to
receive 19-mm 3/4" bolts, spaced not more than 150 mm 6" from ends and
600 mm 24" o.c., unless otherwise indicated.

i) Provide mitered and welded units at corners.

i) Provide open joints in shelf angles at expansion and control joints.
Make open joint approximately 50 mm 2" larger than expansion or
conftrol joint.

b. Galvanize shelf angles located in exterior walls.

c. Furnish wedge-type concrete inserts, complete with fasteners, to attach
shelf angles to cast-in-place concrete.

3.1.19 LOOSE BEARING AND LEVELING PLATES
a. Column base plates are not included in this category.

b. Provide loose bearing and leveling plates for steel items bearing on masonry
or concrete construction, made flat, free from warps or twists, and of the
required thickness and bearing area. Drill plates to receive anchor bolts and
for grouting as required. Galvanize after fabrication.

3.1.20 STEEL WELD PLATES AND ANGLES

Provide steel weld plates and angles not specified in other Sections, for items
supported from concrete construction as needed to complete the Work.
Provide each unit with not less than two integrally welded steel strap anchors
for embedding in concrete.

3.1.21 MISCELLANEOUS STEEL TRIM

a. Unless otherwise indicated, fabricate units from structural-steel shapes,
plates, and bars of profiles shown with continuously welded joints, and
smooth exposed edges. Miter corners and use concealed field splices
where possible.
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b. Provide cutouts, fittings, and anchorages as needed to coordinate assembly
and installation with other work. Provide anchors, welded to trim, for
embedding in concrete or masonry construction, spaced not more than 150
mm 6" from each end, 150 mm 6" from corners, and 600 mm 24" o.c., unless
otherwise indicated.

c. Galvanize miscellaneous steel frim in the following locations:
i) Exterior.

i) Interior, where indicated.

3.1.22 LOOSE STEEL LINTELS

a. Unless otherwise indicated on Drawings, provide steel lintels as follows.

b. Fabricate loose structural-steel lintels from steel angles and shapes of size
indicated for openings and recesses in masonry walls and partitions at
locations indicated.

c. Weld adjoining members together to form a single unit where indicated.

d. Size loose lintels to provide bearing length at each side of openings equal to
one-twelfth of clear span, but not less than 200 mm 8", unless otherwise
indicated.

e. Galvanize loose steel lintels located in exterior walls.

3.1.23 STEEL LADDERS

a.

General: Fabricate ladders for locations shown, with dimensions, spacings,
details, and anchorages as indicated.

Comply with ANSI A14.3, unless otherwise indicated on Drawings.

Side rails: Continuous, 500 x 10 mm (20" x '2") steel flat bars, with eased edges,
spaced 460 mm (19") apart.

. Bar Rungs: 20-mm (3/4") - diameter steel bars, spaced 300 mm (12") o.c

maximum.

Fit rungs in centerline of side rails; plug-weld and grind smooth on outer rail
faces.

Support each ladder at top and bottom and not more than 1500 mm (5’-0")
o.c. with welded or bolted steel brackets.

Size brackets to support design dead and live loads indicated and to hold
centerline of ladder rungs clear of the wall surface by not less than 150 mm
(6").

Extend side rails using 30-mm (1.25) diameter galvanized steel pipes to a height
of 0.90 m above top rung, and return rails to wall or structure unless other secure
handholds are provided. If the adjacent structure does not extend above the
top rung, goose-neck the extended rails back to the structure to provide
secure ladder access
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f. Provide non-slip surfaces on top of each rung, either by coating rung with
aluminum-oxide granules set in epoxy-resin adhesive or by using a type of
manufactured rung filled with aluminum-oxide grout.

g. Galvanize ladders, including brackets and fasteners.

h. Finishis to be field-applied alkyd paint system of color and gloss as selected by
the Engineer.

3.1.24 METAL FLOOR PLATE

a. Fabricate raised-pattern floor plates from rolled-steel floor plate of thickness
indicated below:

i) Thickness: Asindicated.
i) Patftern: As selected from manufacturer's standard patterns.

b. Fabricate raised-pattern floor plates from rolled-aluminum-alloy tread plate
of thickness indicated below:

i)  Thickness: 6.00 mm (1/8"), unless otherwise higher thickness is indicated.

c. Include steel angle stiffeners, and fixed and removable sectfions as
indicated.

i) Provide flush steel bar drop handles for liffing removable sections, one
at each end of each section.

3.1.25 CAST NOSINGS, TREADS AND THRESHOLDS

a. Fabricate units of material, sizes, and configurations indicated. If not
indicated, provide cast-iron units with an integral abrasive finish. Furnish in
lengths as required to accurately fit each opening or conditions.

i) Cast units with an integral abrasive grit consisting of aluminum oxide,
silicon carbide, or a combination of both.

b. Drill for mechanical anchors with countersunk holes located not more than
100 mm from ends and not more than 300 mm (12") o.c., evenly spaced
between ends, unless otherwise indicated. Provide closer spacing if
recommended by the manufacturer.

i) Provide 2 rows of holes for units over 125 mm (5") wide, with 2 holes
aligned at ends and intermediate holes staggered.

c. Apply black asphaltic coating to concealed bottoms, sides, and edges of
cast-iron unifs setf into concrete.

d. Provide a plain surface texture, except where fluted or cross-hatched
surfaces are indicated.

3.1.26 PIPE BOLLARDS
a. Fabricate pipe bollards from Schedule 40 steel pipe.
i) Cap bollards with 6é-mm (1/8") - minimum steel plate.

b. Fabricate bollards with 10-mm (1/2") - thick steel base plates for bolting to
concrete slab. Drill base plates at all four corners for 19-mm (3/4") anchor
bolts.
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i)  Where bollards are to be anchored to sloping concrete slabs, angle
base plates for plumb alignment of bollards.

c. Finish is to be factory-applied manufacturer's standard thermo setting
coating including rust inhibition coat and of minimum dry film thickness of 60
microns.

3.1.27 COLUMN PROTECTION GUARDS

a. Metal Protection: Formed steel plates with welded lugs for building into
concrete filling. Galvanize protection after fabrication to be not less than
300 gm/m?2 (28 gm/sft zinc coating intensity.

b. Pads: Prefabricated from ASTM D2000, extruded synthetic rubber with type
A shore durometer Hardness of 75, plus or minus 5 when tested according to
ASTM D2240. Furnish in thickness as recommended by manufacturer for
traffic type, but not less than thickness indicated on Drawings.

c. Filling Concrete: As specified in this Section.

d. Finish: Is fo be field-applied epoxy paint system to exposed surfaces of steel
and concrete as specified in 9.0 Section “Painting”.

3.1.28 FINISHES, GENERAL

a. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products" for recommendations for applying and designating finishes.

b. Finish metal fabrications after assembly.

3.1.29 STEEL AND IRON FINISHES

a. Galvanizing: For those items indicated for galvanizing, apply zinc coating by
the hot-dip process complying with the following requirements:

i)  ASTM A 153 for galvanizing iron and steel hardware.

i) ASTM A 123 for galvanizing both fabricated and un-fabricated iron and
steel products made of uncoated rolled, pressed, and forged shapes,
plates, bars, and strip 0.76 mm thick or thicker.

b. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to
comply with minimum requirements indicated below for SSPC surface-
preparation specifications and environmental exposure conditions of
installed metal fabrications:

i) Exteriors (SSPC Zone 1B): SSPC-SP 4/NACE No. 3, "Commercial Blast
Cleaning."

i) Interiors (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning."

c. Apply shop primer to uncoated surfaces of metal fabrications, except those
with galvanized finishes and those to be embedded in concrete, sprayed-
on fireproofing, or masonry, unless otherwise indicated. Comply with SSPC-
PA 1, "Paint Application Specification No. 1," for shop painting.

i) Stripe paint corners, crevices, bolts, welds, and sharp edges.
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3.1.30

3.1.31

STAINLESS-STEEL FINISHES
a. Remove tool and die marks and stretch lines or blend into finish.

b. Grind and polish surfaces to produce uniform, directionally textured,
polished finish indicated, free of cross scratches. Run grain with long
dimension of each piece.

c. Bright, Directional Polish: No. 4 finish.

d. When polishing is completed, passivate and rinse surfaces. Remove
embedded foreign matter and leave surfaces chemically clean.

ALUMINUM FINISHES

a. Finish designations prefixed by AA comply with the system established by
the Aluminum Association for designating aluminum finishes.

b. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated,
unspecified).

c. Class|, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: no specular
as fabricated; Chemical Finish: etched, medium matte; Anodic Coating:
Architectural Class |, clear coating but with no less 0.025 mm or thicker)
complying with AAMA 611.

d. For powder coat finishes, AAMA 2605 is the high-performance exterior
specification. Depending on the manufacturer, a 2605 powder coat may
or may not utilize a fluoropolymer resin (PVDF). These finishes are resistant to
moisture, weathering, ozone and UV radiation. An application for this finish
would include architectural projects that require long term cosmetic and
functional protection.

PART3 - EXECUTION

3.1.32
A.

3.1.33

PREPERATION

Coordinate and furnish anchorages, setting drawings, diagrams, templates,
instructions, and directions for installing anchorages, including concrete inserts,
sleeves, anchor bolts, and miscellaneous items having integral anchors that are
to be embedded in concrete or masonry construction. Coordinate delivery of
such items to Project site.

Center nosings on tread widths with noses flush with riser faces and tread
surfaces.

Set sleeves in concrete with tops flush with finish surface elevations. Protect
sleeves from water and concrete entry.

INSTALLATION, GENERAL

Fastening to In-Place Construction: Provide anchorage devices and fasteners
where necessary for securing metal fabrications to in-place construction.
Include threaded fasteners for concrete and masonry inserts, foggle bolts,
through-bolts, lag bolts, wood screws, and other connectors.

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for
installing metal fabrications. Set metal fabrications accurately in location,
alignment, and elevation; with edges and surfaces level, plumb, true, and free
of rack; and measured from established lines and levels.
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C. Provide temporary bracing or anchors in formwork for items that are to be built
into concrete, masonry, or similar construction.

D. Fit exposed connections accurately together to form hairline joints. Weld
connections that are not to be left as exposed joints but cannot be shop
welded because of shipping size limitations. Do not weld, cut, or abrade
surfaces of exterior units that have been hot-dip galvanized after fabrication
and are for bolted or screwed field connections.

E. Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop
strength and corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and
blended so no roughness shows after finishing and contour of welded
surface matches that of adjacent surface.

F. Corrosion Protection: Coat concealed surfaces of aluminum that will come
into contact with grout, concrete, masonry, wood, or dissimilar metals with a
heavy coat of bituminous paint.

3.1.34 SETTING, BEARING AND LEVELING PLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials,
and roughen to improve bond to surfaces. Clean bottom surface of plates.

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After
bearing members have been positioned and plumbed, tighten anchor
bolts. Do not remove wedges or shims but, if protruding, cut off flush with
edge of bearing plate before packing with grout.

1. Use non-shrink grout, either metallic or nonmetallic, in concealed
locations where not exposed to moisture; use non-shrink, nonmetallic
grout in exposed locations, unless otherwise indicated.

2. Pack grout solidly between bearing surfaces and plates to ensure that
no voids remain.

3.1.35 INSTALLING NOSING, TREADS AND THRESHOLDS

A. Install with anchorage system indicated to comply with manufacturer's
written instructions.

B. Center nosings on tread widths.

C. For nosings embedded in concrete steps or curbs, align nosings flush with
riser faces and level with fread surfaces.

D. Seal thresholds exposed to exterior with elastomeric sealant complying with
7.0 Section "Joint Sealants" to provide a watertight installation.

3.1.36 INSTALLING PIPE BOLLARDS

A. Anchor bollards in place with concrete footings. Support and brace bollards
in position in footing excavations until concrete has been placed and cured.

B. Fill bollards solidly with concrete, mounding top surface.
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3.1.37 ADJUSTING AND CLEANING

3.2

3.2.1
3.2.2

3.2.3

A. Touchup Painting: Immediately after erection, clean field welds, bolted

connections, and abraded areas of shop paint, and paint exposed areas
with the same material as used for shop painting to comply with SSPC-PA 1
for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 0.05-mm (1/32") dry film
thickness.

. Touchup Painting: Cleaning and touchup painting of field welds, bolted

connections, and abraded areas of shop paint are specified in 9.0 Section
"Painting."

. Galvanized Surfaces: Clean field welds, bolted connections, and abraded

areas and repair galvanizing to comply with ASTM A 780.

ORNAMENTAL HANDRAILS AND RAILINGS

GENERAL
RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and

Supplementary Conditions.

SUMMARY

A.This Section includes the following:

i) Stainless steel ornamental handrails and railings.

B. Related Sections include the following:

i) 5.0 Section "Pipe and Tube Railings" for handrails and railings fabricated
from pipe and tube components.

i) 5.0 Section “Custom Steel Door".

3.2.4 PERFORMANCE REQUIREMENTS

A.General: In engineering handrails and railings to withstand structural loads

indicated, determine allowable design working stresses of materials based
on the following:

i) Stainless Steel: ASCE 8, "Specification for the Design of Cold-Formed
Stainless Steel Structural Members."

B. Structural Performance of Handrails and Railings: Provide handrails and

railings capable of withstanding structural loads required by ASCE 7 without
exceeding allowable design working stress of materials for handrails, railings,
anchors, and connections.

C. Structural Performance of Handrails and Railings: Provide handrails and

railings capable of withstanding the following structural loads without
exceeding allowable design working stress of materials for handrails, railings,
anchors, and connections:
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1. Handrails Not Serving As Top Rails: Capable of withstanding the
following loads applied as indicated:

a.Concentrated load of 890 N applied at any point and in any
direction.

b.Uniform load of 730 N/m applied in any direction.

c. Concentrated and uniform loads above need not be assumed
to act concurrently.

2. Infill Area of Guards: Capable of withstanding a horizontal
concentrated load of 82.71 N applied to 0.96 Sft. m at any point in
system, including panels, intermediate rails, balusters, or other elements
composing infill area.

a.Load above need not be assumed to act concurrently with loads
on top rails in determining stress on guard.

3. Demonstrate capability of proposed handrail systems by:
a.Submission of structural calculations.

b.Submission of laboratory test report conducted on the proposed
product during the last three years.

D.Thermal Movements: Provide handrails and railings that allow for thermal
movements resulting from the following maximum change (range) in
ambient and surface temperatures by preventing buckling, opening of
joints, overstressing of components, failure of connections, and other
detrimental effects. Base engineering calculation on surface temperatures
of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 35 deg. C, ambient; 65 deg. C, material
surfaces.

E. Control of Corrosion: Prevent galvanic action and other forms of corrosion by
insulating metals and other materials from direct contact with incompatible
materials.

3.2.5 SUBMITTALS

A.Product Data: For manufacturer's product lines of handrails and railings
assembled from standard components.

1. Include Product Data for grout, anchoring cement, and paint products.

B. Shop Drawings: Show fabrication and installation of handrails and railings.
Include plans, elevations, sections, details, and attachments to other Work.

1. For installed handrails and railings indicated to comply with design
loads, include structural analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

C. Samples for Initial Selection: Short sections of railing or flat sheet metal
Samples showing available mechanical finishes.

D.Samples for Verification: For each type of exposed finish required, prepared
on components indicated below and of same thickness and metal
indicated for the Work. If finishes involve normal color and texture variations,
include sample sets showing the full range of variations expected.
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3.2.6

E.
F.

G.

1. 150 mm (6”) long sections of each different linear railing member,
including handrails, top rails, posts, and balusters.

2. Fittings and brackets.
3. Welded connections.

4. Assembled Samples of railings, made from full-size components,
including top rail, post, handrail, and infill. Show method of finishing
members at intersections. Samples need not be full height.

Samples of exposed fasteners, where exposed fasteners are indicated.

Qudlification Data: For firms and persons specified in "Quality Assurance"
Article to demonstrate their capabilities and experience. Include lists of
completed projects with project names and addresses, names and
addresses of architects/engineers and owners, and other information
specified.

Product Test Reports: Indicating products comply with requirements, based
on comprehensive testing of current products.

QUALITY ASSURANCE

A.

Quality System: Comply with ISO 9001/9002 Quality System as a minimum.
Incorporate all the standard procedures supplied by the Engineer and the
Employer.

Structural/Consulting Engineer Qualifications: A structural consulting
engineer who is legally qualified to practice, and who is experienced in
providing engineering services of the kind indicated. Engineering services
are defined as those performed for installations of handrails and railings that
are similar to those indicated for this Project in material, design, and extent.

. Testing Agency Qualifications: To qualify for acceptance, an independent

testing agency shall demonstrate to the Engineer's satisfaction, based on
evaluation of agency-submitted criteria conforming to ASTM E 699, that it
has the experience and capability to satisfactorily conduct the testing
indicated.

Source Limitations: Obtain each type of railing through one source from a
single manufacturer.

Mockups: Before installing handrails and railings, build mockups to verify
selections made under sample Submittals and to demonstrate aesthetic
effects and qualities of materials and execution. Build mockups to comply
with the following requirements, using materials indicated for the completed
Work:

1. Build mockups in the location as directed by the Engineer.

2. Build mockups for each form and finish of railing consisting of three
posts, top rail, infill area, and anchorage system components that are
full height and are not less than 600 mm (24”) in length.

3. Demonstrate the proposed range of aesthetfic effects and
workmanship.

4. Notify the Engineer seven days in advance of dates and times when
mockups will be constructed.
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5. Obtain the Engineer's approval of mockups before fabricating
ornamental handrails and railings.

6. Maintain mockups during construction in an undisturbed condition as
a standard for judging the completed Work.

7. Demolish and remove mockups when directed.

8. Approved mockups may become part of the completed Work if
undisturbed at time of Substantial Completion.

3.2.7 STORAGE

A. Store handrails and railings in a dry, well-ventilated, weathertight
place.

3.2.8 PROJECT CONDITIONS

A. Field Measurements: Verify handrail and railing dimensions by field
measurements before fabrication and indicate measurements on
Shop Drawings. Coordinate fabrication schedule with construction
progress to avoid delaying the Work.

3.2.9 COORDINATION

A. Coordinate installation of anchorages for handrails and railings. Furnish
Setting Drawings, templates, and directions for installing anchorages,
including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry.
Deliver such items to Project site in time for installation.

3.2.10 SCHEDULING

A. Schedule installation so that handrails and railings are mounted only
on completed walls. Do not support temporarily by any means that
do not satisfy structural performance requirements.

PRODUCTS
3.2.11 METALS

A. General: Provide metal free from pitting, seam marks, roller marks,
stains, discolorations, and other imperfections where exposed to view
on finished units.

B. Stainless Steel: Grade or type designated below for each form
required.

1. Tubing: ASTM A 554, Grade MT 304.

2. Pipe: ASTM A 312/A 312M, Grade TP 304.

3. Castings: ASTM A 743/A 743M, Grade CF 8 or CF 20.
4. Plate: ASTM A 666, Type 304.

C. Brackets, Flanges, and Anchors: Cast or formed metal of same type
of material and finish as supported rails, unless otherwise indicated.

1. Provide formed steel brackets with predrilled hole for bolted
anchorage and with Snap-on cover that matches rail finish and
conceals bracket base and bolt head.
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3.2.12 MISCELLANEOUS MATERIALS

A. Filler Metal and Electrodes: Provide type and alloy of filler metal and
electrodes as recommended by producer of metal to be welded or
brazed and as required for color match, strength, corrosion resistance,
and compatibility in fabricated items.

3.2.13 FASTNERS

A. Fasteners for Anchoring Handrails and Railings to Other Construction:
Select fasteners of type, grade, and class required to produce
connections suitable for anchoring handrails and railings to other types
of construction indicated and capable of withstanding design loads.

1. For stainless-steel handrails and railings, use fasteners fabricated
from Type 304 stainless steel.

B. Fasteners for Interconnecting Handrail and Railing Components: Use
fasteners fabricated from same basic metal as fastened metal, unless
otherwise indicated. Do not use metals that are corrosive or
incompatible with materials joined.

1. Provide concealed fasteners for interconnecting railing
components and for attaching them to other Work, unless
exposed fasteners are unavoidable or are standard fastening
method for handrail and railing indicated.

C. Cast-in-Place and Post installed Anchors: Anchors of type indicated
below, fabricated from corrosion-resistant materials with capability to
sustain, without failure, a load equal to six times the load imposed
when installed in unit masonry and equal to four times the load
imposed when installed in concrete, as determined by testing per
ASTM E 488 conducted by a qualified independent testing agency.

1. Chemical anchors.

2. Expansion anchors.

3.2.14 PAINT

A. Bituminous Paint. Cold-applied asphalt mastic complying with SSPC-
Paint 12 but containing no asbestos fibers, or cold-applied asphalt
emulsion complying with ASTM D 1187.

3.2.15 GROUT AND ANCHORING CEMENT

A. Non-shrink, Nonmetallic Grout: Premixed, factory-packaged,
nonstaining, noncorrosive, nongaseous grout complying with
ASTM C 1107. Provide grout specifically recommended by
manufacturer for interior and exterior applications.

3.2.16 FABRICATION

A. General: Fabricate handrails and railing systems to comply with
requirements indicated for design, dimensions, details, finish, and
member sizes, including wall thickness of hollow members, post
spacings, and anchorage, but not less than that required to support
structural loads.

B. Assemble handrails and railings in shop to greatest extent possible to
minimize field splicing and assembly. Disassemble units only as
necessary for shipping and handling limitations. Clearly mark units for
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reassembly and coordinated installation. Use connections that
maintain structural value of joined pieces.

. Form changes in direction of railing members as follows:

1. By bending.

By flush radius bends.

By radius bends of radius indicated.

By mitering at elbow bends.

By inserting prefabricated flush elbow fittings.

By any method indicated above, applicable to change in
direction involved.

oL

. Form simple and compound curves by bending members in jigs to

produce uniform curvature for each repetitive configuration required;
maintain profile of member throughout entire bend without buckling,
twisting, cracking, or otherwise deforming exposed surfaces of handrail
and railing components.

. Welded Connections: Fabricate handrails and railings for connecting

members by welding. Cope components at perpendicular and skew
connections to provide close fit, or use fittings designed for this
purpose. Weld connections continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop
strength and corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove fluximmediately.

4. At exposed connections, finish exposed surfaces smooth and
blended so that no roughness shows after finishing and welded
surface matches contours of adjoining surfaces.

Mechanical Connections: Fabricate handrails and railings by
connecting members with railing manufacturer's standard concealed
mechanical fasteners and fittings, unless otherwise indicated.
Fabricate members and fittings to produce flush, smooth, rigid, hairline
joints.

1. Fabricate splice joints for field connection using epoxy structural
adhesive where this is manufacturer's standard splicing method.

. Brackets, Flanges, Fittlings, and Anchors: Provide manufacturer's

standard wall brackets, flanges, miscellaneous fittings, and anchors to
connect handrail and railing members to other construction.

. Provide inserts and other anchorage devices to connect handrails and

railings to concrete or masonry. Fabricate anchorage devices
capable of withstanding loads imposed by handrails and railings.
Coordinate anchorage devices with supporting structure.

For railing posts set in concrete, provide preset sleeves of steel not less
than 150 mm (6") long with inside dimensions not less than 13 mm ('2")
larger than outside dimensions of post, and steel plate forming bottom
closure.

1. Provide chain with eye, snap hook, and staple across gaps
formed by removable railing sections at locations indicated.
Fabricate from same metal as railings.

Shear and punch metals cleanly and accurately. Remove burrs from
exposed cut edges.

Ease exposed edges to a radius of approximately T mm (1/32"), unless
otherwise indicated. Form bent-metal corners to smallest radius
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Z<Z

possible without causing grain separation or otherwise impairing the
Work.

Cut, reinforce, drill, and tap components, as indicated, to receive finish
hardware, screws, and similar item:s.

. Close exposed ends of railing members with prefabricated end fittings.

Toe Boards: Where indicated, provide toe boards at railings around
openings and at edge of open-sided floors and platforms. Fabricate
to dimensions and details indicated.

. Fillers: Provide fillers made from steel plate, or other suitably crush-

resistant material, where needed to transfer wall bracket loads through
wall finishes to structural supports. Size fillers to suit wall finish thicknesses
and to produce adequate bearing area to prevent bracket rotation
and overstressing of substrate.

Provide sleeves, inserts, and other anchorage devices to connect
handrails and railing systems to concrete, masonry, embedded steel
plates, and structural steel work. Fabricate anchorage devices
capable of withstanding loads imposed by handrails and railing
systems. Coordinate anchorage devices with supporting structure.

3.2.17 FINISHES, GENERAL

A.

Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating
finishes.

Protect mechanical finishes on exposed surfaces from damage by
applying a strippable, temporary protective covering before
shipment.

. Appearance of Finished Work: Variations in appearance of abutting

or adjacent pieces are acceptable if they are within one-half of the
range of approved Samples. Noticeable variations in same piece are
not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are
assembled or installed to minimize confrast.

3.2.18 STAINLESS-STEEL FINISHES

A.

B.

Uo

EXECUTION

Remove or blend tool and die marks and stretch lines into finish.

Grind and polish surfaces to produce uniform, directionally textured,
polished finish indicated, free of cross scratches. Run grain with long
dimension of each piece.

Mirrorlike Reflective, Nondirectional Polish: No. 8 finish.

When polishing is completed, passivate and rinse surfaces. Remove
embedded foreign matter and leave surfaces chemically clean.

3.2.19 EXAMINATION

A.

Examine plaster and gypsum board assemblies, where reinforced to
receive anchors, to verify that locations of concealed reinforcements
have been clearly marked for Installer. Locate reinforcements and
mark locations if not already done.

Coordinate setting drawings, diagrams, templates, instructions, and
directions for installing anchorages, such as sleeves, concrete inserts,
anchor bolts, and miscellaneous items having integral anchors that are
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to be embedded in concrete, masonry, and terrazzo construction.
Coordinate delivery of such items to Project site.

3.2.20 INSTALLATION, GENERAL

A.
B.

Fit exposed connections together to form tight, hairline joinfts.

Cutting, Filting, and Placement: Perform cutting, driling, and fitting
required for installing handrails and railings. Set handrails and railings
accurately in location, alignment, and elevation, measured from
established lines and levels and free from rack.

1. Do not weld, cut, or abrade surfaces of railing components that
have been coated or finished after fabrication and that are
intended for field connection by mechanical or other means
without further cutting or fitting.

Set posts plumb within a tolerance of 2 mm (1/32") in 1 m (3'-3").
Align rails so that variations from level for horizontal members and
from parallel with rake of steps and ramps for sloping members
do not exceed 5 mm (1/4”)in 3 m (3'-3").

Adjust handrails and railings before anchoring to ensure alignment at
abutting joints. Space posts at interval indicated, but not less than that
required by structural loads.

Fastening to In-Place Construction: Use anchorage devices and
fasteners where necessary for securing handrails and railings and for
properly transferring loads to in-place construction.

Field Welding:

1. Use materials and methods that minimize distortion and develop

strength and corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces
smooth and blended so that no roughness or discoloration shows
after finishing and welded surface matches contours and finish of
adjoining surfaces.

Non-welded Connections: Use mechanical or adhesive joints for
permanently connecting railing components. Use wood blocks and
padding to prevent damage to railing members and fittings. Seal
recessed holes of exposed locking screws using plastic cement filler
colored to match finish of handrails and railings.

Welded Connections: Use fully welded joints for permanently
connecting railing components. Comply with requirements for welded
connections in "Fabrication" Article whether welding is performed in
shop or in field.

Expansion Joints: Install expansion joints at locations indicated but not
further apart than required to accommodate thermal movement.
Provide slip-joint internal sleeve extending 50 mm beyond joint on
either side; fasten internal sleeve securely to one side; locate joint
within 150 mm (6") of post.

W
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3.2.21 ANCHORING POSTS

A.

Use steel pipe sleeves preset and anchored into concrete for installing
posts. After posts have been inserted into sleeves, fill annular space
between post and sleeve with the following anchoring material, mixed
and placed to comply with anchoring material manufacturer's written
instructions.

1. Non-shrink nonmetallic grout.

Form or core-drill holes not less than 125 mm (5") deep and 20 mm
(3/4") greater than OD of post for installing posts in concrete. Clean
holes of loose material, insert posts, and fill annular space between
post and concrete with the following anchoring material, mixed and
placed to comply with anchoring material manufacturer's written
instructions:

1. Non-shrink, nonmetallic grout.

Cover anchorage joint with a flange of same metal as post, attached
to post as follows:

1. Welded to post after placing anchoring material.

2. By set screws.

3. Set flange in clear silicone sealant / adhesive flow surface.
Leave anchorage joint exposed, wipe off surplus anchoring material,
and leave 3 mm build-up, sloped away from post.

Anchor posts to metal surfaces with flanges, angle or floor type as
required by conditions, connected to posts and to metal supporting
members as follows:

1. For stainless-steel railings, weld flanges to post and bolt to metal

supporting members.
Where shown on Drawings, fasten posts to face of spandrel
construction as indicated and in accordance with manufacturer's
instructions.

3.2.22 ANCHORING RAIL ENDS

A.

Anchor rail ends to concrete and masonry with flanges connected to
rail ends and anchored with postinstalled anchors and bolts.

3.2.23 CLEANING

A.

Clean stainless steel by washing thoroughly with clean water and soap
and rinsing with clean water.

3.2.24 PROTECTION

A.

Protect finishes of handrails and railings from damage during
construction period with temporary protective coverings approved by
railing manufacturer. Remove protective coverings at the time of
Substantial Completion.

Restore finishes damaged during installation and construction period
so that no evidence remains of correction work. Return items that
cannot be refinished in field to shop; make required alterations and
refinish entire unit, or provide new units.
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3.3-
3.3..1

CUSTOM STEEL DOOR AND FRAMES - GENERAL
RELATED DOCUMENTS

A. Drawing and provision of the confract, including general and

supplementary Conditions.

3.3..2 SUMMARY

A. This Section includes the following:

1. Steel doors.

2. Steel door frames.

3. Fire-rated door and frame assemblies.
4. Fire-rated window assemblies.

5. Louversin doors. Steel louvered door.

B. Related Sections include the following:

1. Section "Unit Block Masonry Assemblies” for building anchors into
and grouting frames in masonry construction.

2. 8.0 Section "Door Hardware" for door hardware and weather
stripping.

3. 8.0 Section "Glazing" for glass in doors.

3.3..3 PERFORMANCE REQUIREMENTS

A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that

are listed and labeled by a testing and inspecting agency acceptable
to the Consultant, for fire ratings indicated, based on testing according
to NFPA 252.

1. Test Pressure: Test at atmospheric pressure.

2. Oversize Fire-Rated Door Assembilies: For units exceeding sizes of
tested assemblies, provide certification by a testing agency
acceptable to authorities having jurisdiction that doors comply
with standard construction requirements for tested and labeled
fire-rated door assemblies except for size.

3. Temperature-Rise Rating: If indicated, provide doors that have a
temperature-rise rating of 250 deg C maximum in 30 minutes of
fire exposure.

B. Fire Resisting Door Components: All components of fire resisting doors

and assemblies, including but not limited to: door leaves, frames,
ironmongery, hardware and glazing, shall carry identifying labels of an
approved independent testing and inspection agency or laboratory,
confirming their individual fire resistance rating. The rating of all door
components shall be equal to the rating of the door assembly.

. Fire Resisting Door Closers: All fire resisting doors shall be fitted with door

closers that automatically close and positively latch the door. In case
of double-leaf doors, the closing system shall ensure that the inactive
door leaf (door leaf with strike) closes first prior to active door leaf (door
leaf with lock).

. Fire rated door assemblies that are tested and certified according to

British Standard Specifications (BS) shall also be accepted.
Weather Stripping: provide weather seals to all external doors.
Smoke-Control Door Assemblies: Comply with NFPA 105.
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3.3..4 SUBMITTALS

A.

Product Data: Include construction details, material descriptions, core
descriptions, label compliance, sound and fire-resistance ratings, and
finishes for each type of door and frame specified.

Shop Drawings: Show fabrication and installation of doors and frames.
Include details of each frame type, elevations of door design types,
conditions at openings, details of construction, dimensions of profiles
and hardware preparation, location and installation requirements of
door and frame hardware and reinforcements, and details of joints
and connections. Show anchorage and accessories.

Door Schedule: Submit schedule of doors and frames using same
reference numbers for details and openings as those on Drawings.

1. Coordinate glazing frames and stops with glass and glazing
requirements.

Samples for Initial Selection: Manufacturer's color charts showing the
full range of finishes or colors available for units with factory-applied
color finishes.

Samples for Verification: For each type of exposed finish required,
prepared on Samples not less than 75 by 125 mm (3" x 5”) and of same
thickness and material indicated for the Work. If finishes involve normal
color and texture variations, include sample sets showing the full range
of variations expected.

Construction Samples: Approximately 300 by 300 mm, (12" x 12")
representing the required construction of doors and frames for Project.

1. Doors: Show vertical-edge, top, and bottom construction;
insulation; face stiffeners; and hinge and other applied hardware
reinforcement. Include louver section and glazing stops if
applicable.

2. Frames: Show profile, welded corner joint, welded hinge
reinforcement, dust-cover boxes, floor and wall anchors, stops,
and silencers. Include panel and louver sections and glazing
stops if applicable.

. Product Certificates: Signed by manufacturers of doors certifying that

products furnished comply with or exceed the acceptance criteria of
ANSI A250.4 for Level A doors.

. Oversize Construction Certification: For door assemblies required to be

fire rated and exceeding limitations of labeled assemblies, submit
certification of a testing agency acceptable to authorities having
jurisdiction that each door and frame assembly has been constructed
to comply with design, materials, and construction equivalent to
requirements for labeled construction.

3.3..5 QUALITY ASSURANCE

A.

B.

Quality System: Comply with ISO 9001/9002 Quality System as a
minimum. Incorporate all the standard procedures supplied by the
Consultant and the Employer.

Manufacturer Qualifications: A firm experienced in manufacturing
custom steel doors and frames similar to those indicated for this Project
and with a record of successful in-service performance, as well as
sufficient production capacity to produce required units.
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C. Mockups: Before instaling custom steel doors and frames, build

mockups to verify selections made under sample Submittals and to
demonstrate aesthetic effects and qualities of materials and
execution. Build mockups to comply with the following requirements,
using materials indicated for the completed Work:
1. Build mockups in the location indicated or, if not indicated, as
directed by Consultant.
2. Build mockups for each custom steel doors and frames, and
anchorage system components.
3. Notify Consultant seven days in advance of dates and times
when mockups will be constructed.
4. Obtain Consultant's approval of mockups before fabricating
custom steel doors and frames.
5. Maintain  mockups during construction in an undisturbed
condition as a standard for judging the completed Work.
6. Approved mockups may become part of the completed Work if
undisturbed at time of Substantial Completion.

3.3..6 WARRANTY

A. Door Manufacturer's Warranty: Provide written Warranty, signed by

manufacturer, Installer, and Contractor, agreeing to repair or replace
defective doors that do not fulfil quality and performance
requirements or do not comply with tolerances in referenced quality
standard such as, but not limited to:

1. Structural failures.

2. Faulty operation of movable parts and hardware.

3. Deterioration of metals, metal finishes, and other materials

beyond normal weathering.

. Warranty shall also include installation and finishing that may be

required due to repair or replacement of defective doors.
1. Warranty Period: Three vyears from date of Substantial
Completion.

3.3..7 DELIVERY, STORAGE AND HANDLING

A. Deliver doors and frames palleted, wrapped, or crated to provide

protection during transit and Project site storage. Do not use
nonvented plastic.
Inspect doors and frames, on delivery, for damage. Minor damage
may be repaired provided refinished items match new work and are
approved by Consultant; otherwise, remove and replace damaged
items as directed.

C. Store doors and frames under cover at building site. Place units on

minimum 100-mm- high wood blocking. Avoid using nonvented plastic
or canvas shelters that could create a humidity chamber. If wrappers
on doors become wet, remove cartons immediately. Provide minimum
6-mm spaces between stacked doors fo permit air circulation.
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PRODUCTS

3.3..8 MATERIALS

A.

3.3..9 DOORS
A.

Metallic-Coated Steel Sheets: ASTM A 653/A 653M, CS (commercial
steel), Type B; with Z180 zinc (galvanized) or ZF180 zinc-iron-alloy
(galvannealed) coating.

Inserts, Bolts, and Fasteners: Manufacturer's standard units. Where
items are to be built info exterior walls, zinc coat according to
ASTM A 153/A 153M, Class C or D as applicable.

General: Provide flush-design doors, minimum 44 mm thick, (1%4") of
seamless construction, unless otherwise indicated. Construct doors with
smooth, flush surfaces without visible joints or seams on exposed faces
or stile edges.

1. Visible joints or seams around glazed or louvered panel inserts are
permitted.

2. For single-acting swing doors, bevel both vertical edges 3 mm
(2/16") in 50 mm (2").

3. For double-acting swing doors, round vertical edges with 54-mm
(2'/4") radius.

Metallic Core Construction: Provide the following core construction
welded to both door faces:

1. Steel-Stiffened Core: Galvanized steel vertical stiffeners
extending full-door height, spaced not more than 150 mm apart
and spot welded to face sheets a maximum of 150 mm (16”) o.c.
Fill spaces between stiffeners with rockwool insulation of minimum
96.00 kg/cu. m (2.72 kg/cft) density applied to inside surfaces of
face sheefs.

2. Use for all doors internal and external.

3. Thickness of vertical stiffeners shall be equal to or more than
thickness of door skins

Fire Door Cores: As required to provide fire-protection and
temperature-rise ratings indicated.

Astragals: As required by NFPA 80 to provide fire ratings indicated.
Comply with requirements specified in 8.0 section “Hardware”

Top and Bottom Channels: Spot weld metal channel not less than
thickness of face sheet to face sheets not more than 150 mm o.c.(6")

1. Reinforce tops and bottoms of doors with inverted horizontal
channels of same material as face sheet so flanges of channels
are even with bottom and top edges of face sheefs.

2. For exterior doors, close bottom edge with metallic-coated steel
closing channel and top edge with filler channel of same
material, so webs of channels are flush with bottom and top door
edges.

Hardware Reinforcement: Fabricate reinforcing plates from the same
material as door to comply with the following:
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3.3..10 FRAMES
A. Fabricate frames of full-welded unit construction, with corners mitered,

1. Hinges and Pivots: 4.2 mm (1'8") thick by 38 mm (1.5”) wide by
150 mm (6"”) longer than hinge, secured by not less than 6 spot
welds.

2. Lock Face, Flush Bolts, Closers, and Concealed Holders: 2.3 mm
(1/16") thick.

3. All Other Surface-Mounted Hardware: 1.3 mm (1/16") thick.

G. Interior Doors: Fabricate face sheets of doors from two 1.30-mm-

(2/32") thick metallic-coated, cold-rolled, stretcher-leveled steel
sheets and other metal components from hot- or cold-rolled steel
sheets.

. Thickness of face sheets for fire rated interior doors shall be as

recommended by manufacturer to obtain fire rating indicated, but not
less than 1.30 mm (2/32").

Thickness of face sheets for interior steel doors to receive armor plates
shall be 1.60 mm.

Exterior Steel Doors: Fabricate face sheets of doors from two 1.6-mm-
(3/32") thick, stretcher-leveled, metallic-coated steel sheets. Provide
weep-hole openings in bottom of doors to permit entrapped moisture
to escape. Seal joints in top edges of doors against water penetration.

reinforced, and continuously welded full depth and width of frame.
Knockdown frames are not acceptable.
1. For exterior use, form frames from 2.00-mm- (4'-0") thick, metallic-
coated cold-rolled steel sheets.
2. For interior use, form frames from metallic-coated cold-rolled
steel sheet of the following thicknesses:
a) Openings up to and including 1200 mm (48"”) Wide: 1.60 mm
(3/32").

b) Openings More Than 1200 mm (48"”) Wide: 1.7 mm (3/32").
Hardware Reinforcement: Fabricate from same material as frame.
Minimum thickness of steel reinforcing plates for the following
hardware:

1. Hinges and Pivots: 4.2 mm 1/8") thick by 38 mm (1.5”) wide by 150
mm (6") longer than hinge, secured by not less than 6 spot welds.

2. Strikes, Flush Bolts, and Closers: 2.3 mm (2/8").

3. Surface-Mounted Hold-Open Arms and Panic Devices: 2.3 mm
(2/8”).

. Mullions and Transom Bars: Provide closed or tubular mullions and

tfransom bars where indicated. Fasten mullions and transom bars at
crossings and to jambs by butt welding. Reinforce joints between frame
members with concealed clip angles or sleeves of same metal and
thickness as frame.
1. Provide false head member to receive lower ceiling where
frames extend to finish ceilings of different heights.

. Head Reinforcement: Where installed in masonry, leave vertical

mullions in frames open at top for grouting.
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N.

Jamb Anchors: Weld jamb anchors to frames near hinges and directly
opposite on strike jamb as required to secure frames to adjacent
construction.

1. In-Place Concrete or Masonry: Anchor frame jambs with
minimum ?2-mm- (6/16") diameter concealed bolts into expansion
shields or inserts 150 mm from top and bottom and 650 mm (26")
0.c., unless otherwise indicated. Reinforce frames at anchor
locations. Except for fire-rated openings, apply removable stop
to cover anchor bolts, unless otherwise indicated.

Floor Anchors: Provide floor anchors for each jamb and mullion that
extends to floor, formed of same material as frame, 1.7 mm (3/32")
thick, as follows:

1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to
receive fasteners, welded to bottom of jambs and mullions.

2. Cement-Based Screeds: Adjustable type with extension clips,
allowing not less than 50-mm height adjustment. Terminate
bottom of frames at finish floor surface.

. Head Anchors: Provide 2 head anchors for frames more than 1066 mm

(43") wide and mounted in steel-stud walls.

Head Strut Supports: Provide 9-by-50-mm (6/16" x 12") vertical steel
struts extending from top of frame at each jamb to supporting
construction above, unless frame is anchored to masonry or to other
structural support at each jamb. Bend top of struts to provide flush
contact for securing to supporting construction above. Provide
adjustable wedged or bolted anchorage to frame jamb members.
Structural Reinforcing Members: Provide as part of frame assembly,
where indicated at mullions, fransoms, or other locations to be built into
frame.

Head Reinforcement: For frames more than 1200 mm (48”) wide in
masonry wall openings, provide contfinuous steel channel or angle
stiffener, 2.3 mm (2/8") thick for full width of opening, welded to back
of frame at head.

Spreader Bars: Provide removable spreader bar across bottom of
frames, tack welded to jambs and mullions.

Rubber Door Silencers: Except on weather-stripped doors, drill stop in
strike jamb to receive three silencers on single-door frames and drill
head jamb stop to receive two silencers on double-door frames. Install
plastic plugs to keep holes clear during construction. Silencers shall be
neoprene, UL-rated for fire doors.

. Plaster Guards: Provide 0.4-mm- thick plaster guards or dust-cover

boxes of same material as frame, welded to frame at back of
hardware cutouts to close off interior of openings and prevent mortar
or other materials from obstructing hardware operation.

External frames shall have continuous grooves along perimeter to
house weather stripping.

3.3..11 LOUVERS

A. Door Louvers: Fabricate louvers and mount flush into doors without

overlapping moldings on surface of door face sheets. Provide internal
support as recommended by louver manufacturer. Prime paint steel
louvers after fabrication.
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B.

1. Interior Louvers: Sightproof, stationary type, constructed of
inverted Y-shaped blades formed of same material as door.

a) Steel: 1.00 mm (2/32") thick.
Fire-Rated Automatic Louvers: Sight proof louver inserts fabricated from
1.3-mm- thick (2/32") steel, spring operated, and released by 57 deg C
fusible links listed and labeled for use in fire-rated door assemblies of
type and fire-resistance rating indicated by the same testing and
inspecting agency that established fire-resistance rating of door
assembly.

3.3..12 STOPS AND MOLDINGS

A.

B.

C.

D.

Provide stops and moldings around solid, glazed, and louvered panels
where indicated.

Form fixed stops and moldings integral with frame, unless otherwise
indicated.

Provide removable stops and moldings where indicated or required,
formed of 0.8-mm- thick steel sheets matching steel frames. Secure
with countersunk flat or oval head machine screws spaced uniformly
not more than 300 mm (12") o.c. Form corners with butted hairline
joints.

Coordinate rabbet width between fixed and removable stops with
type of glass or panel and type of installation indicated.

3.3..13 FABRICATION

A.

Fabricate doors and frames rigid, neat in appearance, and free of
defects, warp, or buckle. Accurately form metal to required sizes and
profiles. Weld exposed joints continuously; grind, fill, dress, and make
smooth, flush, and invisible. Where practical, fit and assemble units in
manufacturer's plant. Clearly identify work that cannot be
permanently factory assembled before shipment, to assure proper
assembly at Project site.

1. Fabricate doors to comply with acceptance criteria of

ANSI A250.4 for a Level A door.

For doors with metallic core construction, weld cores to both door face
sheets.
For doors with nonmetallic core construction, laminate core material
to both door face sheets with waterproof adhesive.
Exposed Fasteners: Provide countersunk flat or oval heads for exposed
screws and bolts, unless otherwise indicated.
Thermal-Rated (Insulating) Assemblies: At exterior locations and
elsewhere as shown or scheduled, provide doors and frames
fabricated as thermal-insulating assemblies and tested according o
ASTM C 236 or ASTM C 976.

1. Provide thermal-rated assemblies with U-factor matching that of

the assembly involving door.

Hardware Preparation: Prepare doors and frames to receive hardware,
including cutouts, reinforcement, mortising, drilling, and tapping,
according fo final hardware schedule and templates provided by
hardware supplier. Comply with applicable requirements of ANSI A115
Series specifications for door and frame preparation for hardware.
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Reinforce doors and frames to receive surface-applied
hardware. Drilling and tapping for surface-applied hardware
may be done at Project site.

Locate hardware as indicated or, if not indicated, according to
HMMA 831, "Recommended Hardware Locations for Custom
Hollow Metal Doors and Frames."

G. Electrical Closets Doors: Are to comply with the following requirements:

1.

Doors are to be proprietary, labeled as one (1) hour fire resistance
rated and complying with requirements specified in this Section.

2. Frames are to be integral with sill to be anchored to underlying sill

construction.

3.3..14 STEEL LOUVERED DOOR

A. General: Are to heavy-duty construction, stile-and-rail door leaves with
prefabricated framed steel louver panels mechanically fixed flush with
stiles and rail of the door leaves.

1.

Stiles and rails are to of tubular construction with sound
deadening core material. Stiles and top rail are to be 75 mm (3")
wide, bottom rail 250 mm (10") high, unless otherwise indicated
on Drawings.

Stiles and rails are to be from galvanized sheet steel as specified,
1.30 mm (2/32") thick minimum. Reinforcement for hinge
installation is to be minimum 4.00 (3/16”) thick galvanized steel
plates. Drilling and tapping for surface applied ironmongery may
be done on Project Site.

Louver panels are to be pre-fabricated panels from galvanized
steel sheets as specified in this Section comprising tubular frame
and fixed Z-shaped, blades, 1.60 mm (3/32") thick minimum, in
welded construction. Free area shall not be less than 43%.
Furnish doors with louver panels pre-assembled and finished with
factory applied baked enamel system including corrosion
inhibiting protective coating and baked-on polyester topcoat of
minimum dry film thickness of 60 microns. Color is to be selected
by the Consultant.

Louver panel fasteners are to be galvanized steel of matching
finish.

3.3..15 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for cleaning, treating, priming,
and when specified, finishing.

B. Finish products specified in this Section after fabrication.

3.3..16 METALLIC COATED STEEL FINISHES

A. Surface Preparation: Clean surfaces with non-petroleum solvent so
surfaces are free of oil and other contaminants. After cleaning, apply
a conversion coating suited to the organic coating to be applied over
it. Clean welds, mechanical connections, and abraded areas, and
apply galvanizing repair paint specified below to comply with
ASTM A 780.

1.

Galvanizing Repair Paint: High-zinc-dust-content paint for re-
galvanizing welds in steel, complying with SSPC-Paint 20.
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B. Factory-Applied Finish: Immediately after cleaning and pre-treating,
apply manufacturer's standard two-coat, air-dried-enamel, baked-
enamel, or polyester finish consisting of prime coat and topcoat that
complies with ANSI A250.3 acceptance criteria. Comply with paint
manufacturer's instructions for applying and baking to achieve a
minimum dry film thickness of 0.03 mm for topcoat.

1.

EXECUTION

3.3..17 INSTALLATION

Color and Gloss: As selected by Consultant from manufacturer's
full range.

A. General: Install doors and frames according to DHI A115.1G and
manufacturer's written instructions.

B. Frames: Install steel frames for doors, tfransoms, sidelights, borrowed
lights, and other openings, of size and profile indicated.

1.

»ow

Where frames are fabricated in sections due to shipping or

handling limitations, field splice at approved locations by welding

face joint continuously; grind, fill, dress, and make splice smooth,
flush, and invisible on exposed faces.

Install frames with removable glazing stops located on secure

side of opening.

Install door silencers in frames before grouting.

Remove temporary braces necessary for installation only after

frames have been properly set and secured.

Check plumb, squareness, and twist of frames as walls are

constructed. Shim as necessary to comply with installation

tolerances.

Apply bituminous coating to backs of frames that are filled with

mortar, grout, and plaster containing anti-freezing agents.

Set masonry anchorage devices where required for securing

frames to in-place concrete or masonry construction.

a) Set anchorage devices opposite each anchor location

according to details on Shop Drawings and anchorage device

manufacturer's written instructions. Leave drilled holes rough, not
reamed, and free of dust and debris.

Floor anchors may be set with powder-actuated fasteners

instead of masonry anchorage devices and machine screws, if

so indicated on Shop Drawings.

Placing Frames: Set frames accurately in position; plumb; align,

and brace securely until permanent anchors are set. After wall

construction is complete, remove temporary braces and
spreaders, leaving surfaces smooth and undamaged.

a) At existing concrete or masonry construction, set frames and
secure in place with machine screws and masonry
anchorage devices.

b) At fire-rated openings, install frames according to NFPA 80.

c) Field splice only at approved locations. Weld, grind, and finish
as required to conceal evidence of splicing on exposed
faces.
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10.
1.

12.

13.

14.

15.

16.

1.

d) Remove spreader bars from each frame only after frame is
properly set and secured.
Hollow core of frames shall be fully filled with cement sand grout.
Metal-Stud Partitions: Solidly pack mineral-fiber insulation behind
frames.
Masonry Walls: Coordinate installation of frames to allow for
solidly filling space between frames and masonry with mortar as
specified in 4.0 Section "Unit Masonry Assemblies."
Concrete Walls: Solidly fill space between frames and concrete
with grout. Install grout in lifts and take precautions, including
bracing frames, to ensure that frames are not deformed or
damaged by grout forces.
In-Place Concrete or Masonry Construction: Secure frames in
place with post installed expansion anchors.  Countersink
anchors, and fill and make smooth, flush, and invisible on
exposed faces.
In-Place Gypsum Board Partitions: Secure frames in place with
post installed expansion anchors through floor anchors at each
jamb. Countersink anchors, and fill and make smooth, flush, and
invisible on exposed faces.
Ceiling Struts: Extend struts vertically from top of frame at each
jamb to supporting construction above, unless frame is anchored
to masonry or to other structural support at each jomb. Bend top
of struts to provide flush contact for securing to supporting
construction above. Provide adjustable wedged or bolted
anchorage to frame jamb members.

C. Doors: Fit non-fire-rated doors accurately in their respective frames,
with the following clearances:

Jambs and Head: 2 mm (3/32").

2. Meeting Edges, Pairs of Doors: 3 mm (3/32").

3. Bottom: 2 mm (6/16"), if no threshold or carpet.

4. Bottom: 3 mm (3/32"), at threshold or carpet.
D. Fire-Rated Doors: Install with clearances as specified in NFPA 80.
E. Smoke Control Doors: Install according to NFPA 105.

3.3..18 ADJUSTING AND CLEANING

A. Final Adjustments: Check and readjust operating hardware items just
before final inspection. Leave work in complete and proper operating
condition. Remove and replace defective work, including doors or
frames that are warped, bowed, or otherwise unacceptable.
Factory-Finish Touchup: Immediately after erection, sand to feather-
edge minor scratched, chipped, or damaged areas and apply
touchup of compatible air-drying paint. Minor finish imperfections may
be repaired provided finish matches new work finish and is approved
by Consultant; otherwise, remove and replace.

END OF SECTION
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4 WOOD, PLASTIC AND COMPOSITE

4.1- WOODEN DOORS

GENERAL SECTION
4.1.1.1 RELATED DOCUMENTS

A. Drawing and general provisions of the contract, including general and
supplementary Conditions.

4.1.1.2 SUMMARY

A. This Section includes the following:
1. Non-fire-rated flush wood doors of semi-solid core.
2. Shop priming flush wood doors.
3. Factory fitting flush wood doors to frames and factory machining for
hardware.
4. Louvers for flush wood doors.
B. Related Sections include the following:
8.0 Section “Steel Doors and Frames” for steel frames to receive flush
wood doors.
1. Section "Door Hardware" hardware for flush wood doors.
2. 8.0 Section "Glazing" for glass view panels in flush wood doors.
3. 9.0 Section "Painting".

4.1.1.3 SUBMITTALS

Product Data: For each type of door. Include details of core and edge
construction, trim for openings, and louvers.

1. Include factory-finishing specifications.

A. Shop Drawings: Indicate location, size, and hand of each door; elevation of
each kind of door; construction details not covered in Product Data; location
and extent of hardware blocking; and other pertinent data.

1. Indicate dimensions and locations of mortises and holes for hardware.

2. Indicate dimensions and locations of cutouts.

3. Indicate doors to be factory finished and finish requirements.

B. Samples for Initial Selection: Color charts consisting of actual materials in small
sections for the following:

1. Faces of factory-finished doors with opaque finish. Show the full range
of colors available.

C. Samples for Verification: As follows:

1. Corner sections of doors approximately 200 by 250 mm (8" x 10"”) with
door faces and edgings representing the typical range of color and
grain for each species of veneer and solid lumber required. Finish sample
with same materials proposed for factory-finished doors.

2. Louver blade and frame sections, 150 mm (6") long, for each material
and finish specified.

3. Frames forlight openings, 150 mm (6”) long, for each material, type, and
finish required.
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4.1.1.4 QUALITY ASSURANCE
Quality System: Comply with ISO 9001/9002 Quality System as a minimum.
Incorporate all the standard procedures supplied by the Consultant and the
Employer.

A. Source Limitations: Obtain flush wood doors through one source from a single
manufacturer.

4.1.1.5 DELIVERY, STORAGE, AND HANDLING

Protect doors during transit, storage, and handling to prevent damage,
soiling, and deterioration. Comply with requirements of referenced standard
and manufacturer's written instructions.

—_

Individually package doors in plastic bags or cardboard cartons.

2. Individually package doors in cardboard cartons and wrap bundles of doors
in plastic sheeting.

A. Mark each door with individual opening numbers used on Shop Drawings. Use

removable tags or concealed markings.

4.1.1.6 PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install doors until building is
enclosed, wet-work is complete, and HVAC system is operating and will
maintain temperature and relative humidity at occupancy levels during the
remainder of the construction period.

A. Environmental Limitations: Do not deliver or install doors until conditions for
temperature and relative humidity have been stabilized and will be
maintained in storage and installation areas during the remainder of the
construction period to comply with requirements of the referenced quality
standard for Project's geographical location.

4.1.1.7 WARRANTY

Door Manufacturer's Warranty: Provide written Warranty, signed by
manufacturer, Installer, and Contractor, agreeing to repair or replace
defective doors that have warped (bow, cup, or twist) more than 6.5 mm
(4/16") in a 1100-by-2100-mm (44" x 84") section or that show telegraphing
of core construction in face veneers exceeding 0.25 mm in a 75-mm (3")
span, or do not comply with tolerances in referenced quality standard.

1. Warranty shall also include installation and finishing that may be required
due to repair or replacement of defective doors.

2. Warranty shall be in effect during the following period of time after the
date of Substantial Completion:
a) Semi-solid-core Interior Doors: Two years.

PRODUCTS

4.1.2.1 WOODS, GENERAL

A. Woods shall be marked-on as Class-1 stocks which shall be properly treated,
adequately seasoned and free from roy or insect attack, splits, shakes or
checks, warping, twisting, chipping, loose knots and waming. Provide woods
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of wane-free edges. Woods shall conform to the requirements of BS EN No.
942; plywood to BS EN No. 636.

Preservative Treatment: All woods and plywood used shall be preservative
treated. Application is to be carried out after cutting and machining, but
before assembly, by a processor licensed by the treatment solution
manufacturer. Solution strengths and freatment by pressure, vacuum or
immersion process are to be selected to achieve service life and to suit wood
treatability. Moisture content of wood at time of treatment is to be as specified
for use in the work. After freatment, allow wood to dry before use. For each
batch of wood, provide certificate of assurance that treatment has been
carried out as specified.

. Softwoods
1. Douglas Fir: Yellowish Brown wood of average intensity not less
than 570 kg/m3 (16.5 kg/cft) at 12% moisture content.
2. Whitewood: White/pale Yellowish Brown wood of average
intensity of 470 kg/m3 (13.32 kg/cft).
3. Or as directed by the Architect.
Hardwoods
1. White Oak Wood: Yellowish Brown, fine-grained wood of strong,
compact, homogenous fibers and uniform texture. Average
intensity shall not be less than 720 kg/m3 (20.40 kg/cft) at 12%
moisture content. Or as directed by the Architect.
Plywood

1. General: Shall be highest grade to BS EN 636, designated as
veneer, with minimal imperfections as peeled. Moisture content
shall not exceed 12%. Thickness shall be as specified. Employ
plywood glued with INT glues to BS 1203.

Softwood Plywood: All layers shall be of softwood.

Hardwood Plywood: White Oak plywood; White-Oak veneer 0.90
mm thick minimum shall be factory hot-applied at exposed face
of door, cut and match of veneer shall be selected by the
Consultant.

W N

4.1.2.2 ACCESSORY MATERIALS

Preservative tfreatment: Type listed in BS 1282 (except coal tar creosote)
obtained from approved manufacturer to provide protection against
termites and other destroying organisms.

A. Adhesives: Close contact type to BS EN 301 or BS EN 302, suitable for the

purpose and compatible with preservative treatment.

4.1.2.3 NON-FIRE RATED SEMI-SOLID-CORE FLUSH WOOD DOORS

General: Non-fire-rated flush wood doors shall be swinging-type side-hinged
to jambs of frames with hand of doors as indicated on Drawings, fabricated
to the general tolerances of BS No. 4787 and shall consist of a frame (door
leaf frame) consisting of stiles and rails constructed of Douglas fir and a core
constructed of a lower-density softwood (Whitewood). Core strips shall cover,
at least, 67% of door leaf area (Semi-solid core).
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A. Door Leaf Frame: Stiles and rails shall be of dimensions as indicated on Draw-

ings but in no case shall the width be less than 140 mm (5.50") for mortise stile
or less than 100 mm for other stile and rails, before lipping. Door-leaf-frame
components shall be continuously lipped at outer edges with 20 mm (3/4")
thick lipping constructed of White Oak wood. Oak lipping shall be fixed to stiles
and rails in continuous glued tongue-and-groove joints. Stiles, rails and lipping
of door leaf frame shall be constructed in one piece, no jointing or splicing shall
be permissible. Joints between stiles and rails shall be glued mortise-and-tenon.
Semi-Solid Cores: Shall be horizontal rails of White wood, of uniform width.
Ratio of solid to vacant shall be 2:1. Horizontal core rails shall be in one piece.
Throughout door leaf height, at least, two horizontal core rails shall be mortise-
and-tenon jointed and glued to sfiles.
Facing: Facing material shall be 6 mm (1/4”) thick plywood glued with
waterproof glue under pressure to both sides of core. Facing material shall
extend flush and uniform, in both directions, between inner edges of lipping.
Extend facing in one piece; no jointing or splicing shall be permissible. Type of
facing material shall be as follows:

1. Doors of Opaqgue Finish: Soffwood plywood
Thickness of Doors: Unless otherwise indicated on Drawings, finish thickness of
flush non-fire-rated wood doors shall be 45 mm:; (1%") thickness of stiles, rails
and core strips shall be 33 mm (1.5") and 45 mm (134") wood lipping.

4.1.2.4 LOUVERS AND LIGHT FRAMES

Metal Louvers: As follows:

1. Blade Type: Vision proof, inverted V.
2. Metal and Finish: Extruded aluminum with clear anodic finish,
25micron thick minimum.

4.1.2.5 HARDWARE

Hardware shall be as indicated in Hardware Sets and Door Schedule and as
specified in 8.0, Section "Door Hardware".

4.1.2.6 FABRICATION, GENERALLY

Flush wood doors shall be fabricated in accordance with details shown on
Drawings, requirements of this Section, general tolerances of BS No. 4787
and other in-contradicting requirements of BS No. 1186: Part 2.

A. Carefully plan and layout the work to erect wood doors and to accommodate

B.

the work of other trades.

Finish wood shall be smoothly dressed and sanded prior to assembly of door
inner frames and shall be free from open joints, hammer and machine marks
and other defects or surface blemishes.

Re-treat all treated wood which is sawn along the length, ploughed, thickness,
planed or otherwise extensively processed. Treat wood surfaces exposed by
minor cutting and drilling with two flood coats of solution recommended for the
purpose by the tfreatment solution manufacturer.

Finish and cut wood at exact dimensions as required. Stile and rails shall be
connected only in glued mortise-and tenon joints with horizontal core strips
assembled and jointed at their locations between rails, along stiles. The
resulting frame shall be robust, firm and square.
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E.

Facing material shall be glued to core and frame. No nail-fixing exposed or
concealed, for facing material shall be permissible. The assembly shall be
glued under pressure with waterproof casein glue and be thoroughly dried and
seasoned.

Join lipping at outer perimeter of frame in continuous tongue-and-groove joints
with glue.

Factory machine doors for hardware that is not surface applied. Locate
hardware as indicated on approved shop drawings. Comply with final
hardware schedules, door frame shop drawings, and hardware templates.

1. Coordinate measurements of hardware mortises in metal frames to verify

dimensions and alignment before factory machining.

. Openings: Cut and trim openings through doors to comply with applicable

requirements of referenced standards for kind(s) of door(s) required.

1. Light Openings: Trim openings with moldings of material and profile
indicated.

2. Louvers: Factory install louvers in prepared openings.

4.1.2.7 SHOP PRIMING

Doors for Opaque Finish: Shop seal faces and edge of doors including
cutouts with one coat of wood primer specified in 9.0 Section "Painting."

PART 2 - EXECUTION
4.1.3.1 EXAMINATION

A.

Examine installed door frames before hanging doors.

1. Verify that frames comply with indicated requirements for type, size,
location, and swing characteristics and have been installed with plumb
jambs and level heads.

2. Reject doors/ frames with defects.

Proceed with installation only after unsatisfactory conditions have been

corrected.

4.1.3.2 INSTALLATION

A.

Hardware: For installation, see 8.0 Section "Door Hardware."

Manufacturer's Written Instructions: Install wood doors to comply with
manufacturer's written instructions, referenced quality standard, and as
indicated.

Job-Fit Doors: Align and fit doors in frames with uniform clearances and bevels

as indicated below; do not trim stiles and rails in excess of limits set by

manufacturer. Machine doors for hardware. Seal cut surfaces after fitting and
machining.

1. Clearances: Provide 3.2 mm (4/32") at heads, jambs, and between pairs of
doors. Provide 3.2 mm (4/32") from bottom of door to top of decorative
floor finish or covering. Where threshold is shown or scheduled, provide 6.4
mm (4/16") from bottom of door to top of threshold.

2. Bevel non-fire-rated doors 3-1/2 degrees at lock and hinge edges.

C. Field-Finished Doors: Refer to the following for finishing requirements:

1. 9.0 Section "Painting."
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4.1.3.3 ADJUSTING AND PROTECTING
Operation: Re-hang or replace doors that do not swing or operate freely.

A. Protect doors as recommended by door manufacturer to ensure that wood
doors are without damage or deterioration at the fime of Substantial
Completion by the Employer.
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4.2- ACCESS DOORS AND FRAMES

GENERAL
4.2.1.1 RELATED DOCUMENTS

A. Drawing and general provisions of the Confracts, including general and

supplementary Condition.

4.2.1.2 SUMMARY
A. This Section includes the following:

1. Wall access doors and frames.

2. Recessed panels for ceramic files.

3. Access panels for suspended gypsum board ceilings.
4, Wood shaft access doors.

B. Related Sections include the following:

1. 4.0 Section "Unit Masonry Assemblies" for anchoring and grouting access
door frames set in masonry construction.

2. 6.0 Section "Rough Carpentry" for materials and workmanship requirements
for wooden shaft access doors.

3. 9.0 Section "Gypsum Board Assemblies" for access panels to be installed in
suspended gypsum board ceilings.

4. 9.0 Section "Ceramic Tiles" for ceramic tiles and adhesives.

5. 9.0 Section "Painting".

4.2.1.3 SUBMITTALS
A. Product Data: For each type of door and frame indicated. Include

B.

construction details relative to materials, individual components and profiles,
finishes, and fire ratings (if required) for access doors and frames.

Shop Drawings: Show fabrication and installation details of doors and frames.
Include plans, elevations, sections, details, and attachments to other Work.

C. Samples: For each door face material, at least 75 by 125 mm (3" x ") in size,

in specified finish.

4.2.1.4 QUALITY ASSUARANCE
A. Source Limitations: Obtain each type of doors and frames through one source

B.

from a single manufacturer.
Fire-Rated Access Doors and Frames: Units complying with NFPA 80 that are
identical to access door and frame assemblies tested for fire-test-response
characteristics per the following test method and that are labeled and listed
by UL, ITS, or another testing and inspecting agency acceptable to authorities
having jurisdiction:

1. NFPA 252 for vertical access doors.

C. Size Variations: Obtain Engineer's acceptance of manufacturer's standard-size

units, which may vary slightly from sizes indicated.
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4.2.1.5 COORDINATION

A.

Verification: Determine specific locations and sizes for access doors needed
to gain access to concealed equipment, and indicate on schedule specified
in "Submittals" Article.

PRODUCTS
4.2.2.1 MATERIALS

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

B. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS),
Type B, with ZF180 zinc-iron-alloy (galvannealed) coating or Z180 mill-
phosphatized zinc coating; stretcher-leveled standard of flathess; with
minimum thickness indicated representing specified thickness according to
ASTM A 924/A 924M.

C. Plaster Bead: Casing bead formed from 0.75-mm (1/32") zinc-coated steel
sheet with flange formed out of expanded metal lath and in size to suit
thickness of plaster.

4.2.2.2 PAINT

A. Shop Primers: Provide primers that comply with 9.0 Section "Painting."

B. Shop Primer for Metallic-Coated Steel: Organic zinc-rich primer complying with
SSPC-Paint 20 and compatible with topcoat.

C. Galvanizing Repair Paint: High-zinc-dust-content paint for re-galvanizing welds
in steel, complying with SSPC-Paint 20.

D. Epoxy paint: Provide primers that comply with 9.0 Section "Painting."

4.2.2.3 ACCESS DOORS AND FRAMES

A.

B.

C.

Flush, Insulated, Fire-Rated Access Doors and Trimless Frames: Fabricated from
metallic-coated steel sheet.
1. Locations: wall surfaces.
2. Fire-Resistance Rating: As indicated on Drawings.
3. Temperature Rise Rating: 139 deg C at the end of 30 minutes.
4. Door: Flush panel with a core of mineral-fiber insulation enclosed
in sheet metal with a minimum thickness of 1.5 mm (2/32").
5. Frame: Minimum 1.5-mm (2/32") thick sheet metal with plaster
bead.
6. Hinges: Concealed pin type.
7. Lock: Key-operated cylinder lock, specified in 8.0 Section “Door
Hardware”.
Recessed Panels for Ceramic tiles: Units consisting of frame with expansion
casing bead, door, hardware and complying with the following requirements:
1. Frame: Zinc-coated steel sections and shapes.
2. Plaster casing Bead: 0.76 mm (1/32") zinc coated steel casing
bead with flange formed out of expanded metal lath.
Panel: 2 mm (2/32") zinc coated steel sheet.
Finish: Ceramic wall tiles matching adjacent walls adhered with
water cleanable epoxy-based adhesive.
5. Hardware: Nickel-plated steel hinges, exposed type and self-
latching bolt operated with knurled knob.
Heavy Duty Gypsum Board Ceiling Panels: Heavy duty ceiling flush access
panel with fully concealed steel frame and gypsum board inlay fastened to
door.

3.
4,
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1. Material: Removable spring-loaded door, integrated safety
catches, patented concealed nylon hinge mechanism, rounded
or square corners as directed, formed galvanized frames,
stainless steel springs, zinc-plated fasteners, self-adhesive rubber
gasket and accessories. Frame shall be two-part type fixed to
opening edges and recessed door gypsum board inlay.

2. Latch: Tamper-resistant cam latch.

Sizes: As indicated on Drawings.

4.2.2.4 SHAFT ACCESS DOOR

A. Doors: Solid core from approved softwood. 3 mm (2/16") thick plywood facing
and hardwood lipping.

B. Frame: Fabricate from preservative freated hardwood. Joints between stile
and rail shall be single dove tail joints. Protect frame surfaces in contact with
masonry with approved bitumen-based cold-applied protection coating.

C. Anchors: Type suitable for fixing into concrete or hollow concrete masonry with
metal components fabricated from corrosion-resistant material. Use minimum
two anchors per each frame jamb or sill.

D. General: Comply with requirements of Sections “Rough Carpentry” and “Flush
Wood Doors” for preservative freatment and general workmanship
requirements

E. Finishing: Field-applied approved paint type of color selected by Engineer.

4.2.2.5 FABRICATION

A. General: Provide access door assemblies manufactured as integral units ready
for installation.

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work,
provide materials with smooth, flat surfaces without blemishes. Do not use
materials with exposed pitting, seam marks, roller marks, rolled trade names, or
roughness.

C. Steel Doors and Frames: Grind exposed welds smooth and flush with adjacent
surfaces. Furnish attachment devices and fasteners of type required to secure
access panels to types of supports indicated.

1. For trimless frames with plaster bead for full-bed plaster
applications, provide zinc-coated expanded metal lath and
exposed casing bead welded to perimeter of frames.

D. Latching Mechanisms: Furnish number required to hold doors in flush, smooth
plane when closed.

1. For cylinder lock, furnish two keys per lock and key all locks alike.

2. For recessed panel doors, provide access sleeves for each
locking device. Furnish plastic grommets and install in holes cut
through finish.

4.2.2.6 FINISHES, GENERAL
A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products" for recommendations for applying and designating finishes.
B. Finish metal fabrications after assembly.

4.2.2.7 METALLIC-COATED STEEL FINISHES
A. Galvanizing of Steel Shapes and Plates: Hot-dip galvanize items indicated to
comply with applicable standard listed below:

54



SMIU Technical Specifications — Architectural Works

1. ASTM A 123/A 123M, for galvanizing steel and iron products.
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

B. Surface Preparation: Clean surfaces with non-petroleum solvent so surfaces
are free of oil and other contaminants. For galvanized surfaces, apply, after
cleaning, a conversion coating suited to the organic coating to be applied
over it. For metallic-coated surfaces, clean welds, mechanical connections,
and abraded areas, and apply galvanizing repair paint specified below to
comply with ASTM A 780.

1. Galvanizing Repair Paint: High-zinc-dust-content paint for re-
galvanizing welds in steel, complying with SSPC-Paint 20.

C. Factory Priming for Field-Painted Finish: Apply shop primer immediately after

cleaning and pre-treating.

EXECUTION
4.2.3.1 PREPARATION

A. Advise installers of other work about specific requirements relating to access
door and floor door installation, including sizes of openings to receive access
door and frame, as well as locations of supports, inserts, and anchoring
devices.

4.2.3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing access doors and
frames.

B. Set frames accurately in position and attach securely to supports with plane of
face panels aligned with adjacent finish surfaces.

C. Install access doors with frim less frames flush with adjacent finish surfaces or
recessed to receive finish material.

D. Installation of fire-rated access doors and panels shall maintain same
applicable requirements of Standards referenced for installation of fire-rated
steel frames in 8.0 Section "Custom Steel Doors and Frames".

4.2.3.3 ADJUSTING AND CLEANING
A. Adjust doors and hardware after installation for proper operation.
B. Remove and replace doors and frames that are warped, bowed, or otherwise
damaged.
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4.3- RIOUGH CARPENTARY

GENERAL - RELATED WORK

1.
2.

Architectural Wood Work
Gypsum Board System

4.3.1.1 THIS SECTION INCLUDES

This Section specifies incidental rough carpentry required for support or
aftachment of other construction and not specified in other sections and
includes, but is not limited to, the following item:s:

(o}
o.

Wood grounds, blockings, nailers.

Temporary and permanent grounds, blockings and supports required by
other frades.

4.3.1.2 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and

Supplementary Conditions.

1. Wood grounds, nailers, and blocking.
2. Wood furring.
3. Wood sub-frames.

4.3.1.3 PRESERVATIVE TREATMENT

a.

Application is to be carried out after cutting and machining, but before
assembly, by processor licensed by the treatment solution
manufacturer.

Solution strengths and freatment by pressure, vacuum or immersion
process are to be selected to achieve service life and to suit wood
treatability.

Moisture content of wood at time of treatment is to be as specified for
use in the work.

After freatment, allow wood to dry before use.

For each batch of wood, provide certificate of assurance that
treatment has been carried out as specified.

Re-freat all freated wood which is sawn along the length, plouged,
thicknessed, planed or otherwise extensively processed.

Treat wood surfaces exposed by minor cutting and drilling with two flood
coats of solution recommended for the purpose by the treatment
solution manufacturer.

4.3.1.4 SUBMITTALS

a.
o.

Samples of all materials used in the work of this Section.

Shop drawings for furring including details, sizes of wood sections, panel,
spacings and method of attachment.
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4.3.1.5 QUALITY ASSURANCE

A. Quality System: Comply with ISO 9001/92002 Quality System as a
minimum. Incorporate all the standard procedures supplied by the
Engineer and the Employer.

4.3.1.6 DELIVERY, STORAGE AND HANDLING

Keep materials under cover and dry. Protect from weather and contact
with damp or wet surfaces. Stack lumber, plywood, and other panels.
Provide for air circulation within and around stacks and under temporary
coverings.

PRODUCTS
TIMBER

a. Timber shall be well seasoned and free from decay, insect attack except
pinhole borers,

and knots wider than half of the width of the section.
b. Timber shall be kiln dried to a maximum moisture content of 12% by weight.

c. Timber required to be treated with preservatives or fire retardant shall be
seasoned and kiln dried before treatment, and re-dried after treatment.

d. Softwood shall be free from decay and insect attack, except pinhole borers,
with

no knots wider than half the width of the section. Softwood shall comply with
BS EN 942 softwood spices to be used in external locations are to be
recommended for the purpose.

e. Hardwood shall comply with BS EN 942. Hard wood to be used in internal
locations are to be recommended for the purpose.

1.  Wood used for exterior applications or for interior applications in wet
areas shall be factory treated to prevent moisture absorption.

SOFTWOOD

To be either:

a. Douglas Fir (Standard Grade)

b. European Redwood

c. Orassuggested by the Architect.
HARDWOOD

a. Teakwood

b. White American Oakwood

c. Or as suggested by the Architect.
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RIGID SHEETS

4.3.2.1 MDF (Fire Resistance)

a.
o.

C.

Medium density fiberboard's for fabric panels, 8-10mm thick.
Strips of MDF around fabric panels edging.

All MDF components to be fire resistant.

4.3.2.2 PLYWOOD

a.

b.

Plywood: BS EN 636: Part 1, face grade for general use. Bonding is to be to BS
1203, type WBP for external use and type MR or INT for internal use.

Marine Quality Plywood: to BS 1088 and BS 4079, excluding plywood made
from gaboon.

4.3.2.3 CORK BOARD

Are to be pre-formed sheets that have been formed from clean granulated
cork particles securely bound together by a synthetic resin of an insoluble
nature. Minimum thickness of sheets is to be 25 mm (1"), width and length are
to be as indicated on Drawings.

4.3.2.4 FASTNERS

a.

o

o0

Nails: to BS 1202, Part 1, 2 or 3 generally, but non-ferrous types to Parts 2 or 3 for
external use.

Wood Screws: to BS 1210 generally, but non-ferrous types for external use.
Self-Tapping Screws: to BS 4174.

Dowels: mild steel, 10 mm (1/2") diameter, 100 mm (4”) long, galvanized to BS
EN ISO 1461 after fabrication.

Cramps: mild steel, 25 x 3 x 250 mm (1" x 2/16" x 10”) girth, turned up at one
end and twice drilled for 3 mm (2/16") screws, fish-tailed at other end for
building in and galvanized to BS 729 after fabrication.

Plugs: either traditional hardwood plugs, shaped to twist and grip when driven,
or proprietary fibre or plastics plugs, or other approved type.

4.3.2.5 TREATMENTS, ADHESIVE AND FINISHES

a. Preservative Treatment: shall be type listed in BS 1282 (except coal tar
creosote), obtained from an approved manufacturer, to give suitable
protection against termites and other wood destroying organisms.

b. Adhesive for Joinery: shall be close contact type to BS EN 301 or BS EN 302
suitable for the purpose. Obtain manufacturer's confirmation that adhesive is
compatible with preservative treatment.

EXECUTION

4.3.3.1 INSTALLATION, GENERAL

a.

b.

Discard units of material with defects that impair quality of rough carpentry and
that are too small to use with minimum number of joints or optimum joint
arrangement.

Set rough carpentry to required levels and lines, with members plumb, frue to
line, cut, and fitted.
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0.
h.

. Fit rough carpentry to other construction; scribe and cope as required for

accurate fit. Correlate location of furring, nailers, blocking, grounds, and similar
supports to allow attachment of other construction.

Apply field tfreatment to cut surfaces of preservative-tfreated lumber and
plywood.

Securely attach rough carpentry work to substrate by anchoring and fastening
as indicated.

Use common wire nails, unless otherwise indicated. Select fasteners of size that
will not fully penetrate members where opposite side will be exposed to view
or will receive finish materials. Make tight connections between members.
Install fasteners without splitting wood; predrill as required.

Use hot-dip galvanized nails.
Countersink nail heads on exposed carpentry work and fill holes with wood filler.

4.3.3.2 WOOD GROUNDS, NAILERS, BLOCKING AND SLEEPERS

a.

Install wood grounds, nailers, blocking, and sleepers where shown and where
required for screeding or attaching other work. Form to shapes shown and cut
as required for true line and level of attached work. Coordinate locations with
other work involved.

Attach to substrates to support applied loading. Recess bolts and nuts flush
with surfaces, unless otherwise indicated. Build info masonry during installation
of masonry work. Where possible, anchor to formwork before concrete
placement.

Install permanent grounds of dressed, preservative-tfreated, key-beveled
lumber not less than 1-38 mm wide and of thickness required to bring face of
ground to exact thickness of finish material. Remove temporary grounds when
no longer required.

4.3.3.3 WOOD FURRING

a.

Install plumb and level with closure strips at edges and openings. Shim with
wood as required for tolerance of finish work.

Firestop furred spaces of walls at each floor level and at ceiling with wood
blocking or noncombustible materials, accurately fitted to close furred spaces.

Furring to Receive Wood or Plastic Sheets or Boards: Install 19-by-63-mm actual-
size furring at 600 mm o.c., horizontally and vertically. Select furring with no
knots capable of producing bent-over nails and damage to paneling.

Furring to Receive Gypsum Board: Install 19 (3/4")-by-38-mm (1'2") actual-size
furring at 400 mm (16") o.c., vertically.

Furring to Receive Plaster Lath: Install 19 (3/4")-by-38-mm (1'%2") actual-size
furring at 400 mm (16") o.c., vertically.
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4.4- INTERIOR ARCHITECTURAL WOODWORK

GENERAL
4.4.1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions.

4.4.1.2 SUMMARY

4.4.1.3

A. This Section includes the following:
1. Pantry cupboard.
2. Laboratory bench.
3. Vanities constructed from solid surfacing.
4. Wood base.
B. Related Sections include the following:

1. 6.0 Section "Rough Carpentry".

2. 9.0 Section "Painting" for field finishing of interior architectural
wood works components that need finishing.

SUBMITTALS

A. Product Data: For each type of product indicated, including finishing
materials and processes.

1. Include data for fire-retardant tfreatment from chemical tfreatment
manufacturer and certification by treating plant that treated
materials comply with requirements.

B. Shop Drawings: Show location of each item, dimensioned plans and
elevations, large-scale details, attachment devices, and other
components.

1. Show details full size.

2. Show locations and sizes of furring, blocking, and hanging strips,
including concealed blocking and reinforcement specified in other
Sections.

3. Show locations and sizes of cutouts and holes for items installed in
architectural woodwork.

C. Samples for Initial Selection: Manufacturer's color charts consisting of
units or sections of units showing the full range of colors, textures, and
patterns available for each type of material indicated.

1. Shop-applied transparent finishes.

2. Solid-surfacing materials.

D. Samples for Verification: For the following:

1. Solid-surfacing materials, 150 mm (6") square.

2. Pantry hardware.

3. Plastic-laminate-clad panel products, 200 by 250 mm, (8" x 10”)
for each type, color, pattern, and surface finish, with separate
samples of unfaced panel product used for core.

E. Product Certificates: Signed by suppliers of used woods and rigid sheets
certifying that products comply with requirements specified.
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4.4.1.4 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who has completed
architectural woodwork similar in material, design, and extent to that
indicated for this Project and whose work has resulted in construction
with a record of successful in-service performance.

B. Fabricator Qualifications: A firm experienced in producing architectural
woodwork similar to that indicated for this Project and with a record of
successful in-service performance, as well as sufficient production
capacity to produce required units.

C. Source Limitations: Engage a qualified woodworking firm to assume
undivided responsibility for production and installation of interior
architectural woodwork.

4.4.1.5 PROJECT CONDITIONS

A. Field Measurements: Where woodwork is indicated to fit to other
construction, verify dimensions of other construction by field
measurements before fabrication and indicate measurements on Shop
Drawings. Coordinate fabrication schedule with construction progress
to avoid delaying the Work.

1. Locate concealed framing, blocking, and reinforcements that
support woodwork by field measurements before being enclosed
and indicate measurements on Shop Drawings.

4.4.1.6 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring,
reinforcements, and other related units of Work specified in other
Sections to ensure that interior architectural woodwork can be
supported and installed as indicated.

PRODUCTS

4.4.2.1 WOOD
A. Softwood shall be free from decay and insect aftack, except pinhole
borers, with no knots wider than half the width of the section. Sofftwood
shall comply with BS EN 942 softwood spieces to be used in external
locations are to be recommended for the purpose.
B. Hardwood shall comply with BS EN 942. Hardwood to be used in the
works are to be recommended for the purpose.
Wood shall be treated to prevent absorption of moisture.
Plastic Laminate: to BS EN 438, color and pattern as follows:
1. Color and Pattern: Shall be selected by Engineer from
manufacturer’s full range of colors and patterns.
2. Minimum Thickness: 1.20 mm (1/16").
3. Where indicated, select plastic laminate type suitable for post
forming application.

Uo

4.4.2.2 RIGID SHEETS
A. Plywood: BS EN 636: Part 1, face grade for general use. Bondingis to be
to BS 1203, type WBP for external use and type MR or INT for internal use.
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4.42.3 FASTENERS

A.
B.
C.
D.

E.

Nails: to BS 1202, Part 1, galvanized steel.

Wood Screws: to BS 1210 generally, galvanized steel.

Self-Tapping Screws: to BS 4174.

Dowels: mild steel, 10 mm (1/2") diameter, 100 mm (4") long, galvanized to BS
EN ISO 1461 after fabrication.

Cramps: mild steel, 25 x 3 x 250 mm (1" x 1/32" x 10”) girth, turned up at one
end and twice drilled for 3 mm (1/32") screws, fish-tailed at other end for
building in and galvanized to BS EN ISO 1461 after fabrication.

Plugs: either traditional hardwood plugs, shaped to twist and grip when driven,
or proprietary fiber or plastics plugs, or other approved type.

4.42.4 FIRE-RETARDANT-TREATED MATERIALS

A.

C.

General: Where indicated, use materials impregnated with fire-retardant

chemical formulations indicated by a pressure process or other means

acceptable to Engineer to produce products with fire-test-response
characteristics specified.

1. Do not use treated material that does not comply with requirements of
referenced woodworking standard or that is warped, discolored, or
otherwise defective.

2. Use fire-retardant-treatment formulations that do not bleed through or
otherwise adversely affect finishes. Do not use colorants in solution to
distinguish treated material from untreated material.

Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Comply with

BS 5589. Use the following treatment type:

1. Type: Organic-resin-based formulation thermally set in wood by kiln-drying.

2. Mill lumber before treatment and implement special procedures during
tfreatment and drying processes that prevent lumber from warping and
developing discolorations from drying sticks or other causes, marring, and
other defects affecting appearance of treated woodwork.

3. Kiln-dry material before and after treatment to levels required for untreated
material.

All lumber, wood, fir, plywood or boards used in the works of this Section are to

be preservative and fire-retardant treated.

4.42.5 SOLID SURFACE MATERIAL

A.

4.4.2.6

A.

Solid-Surfacing Material for Counter Top: Homogeneous solid sheets of filled
plastic resin complying with material and performance requirements in ANSI
71243, for Type 5 or Type 6, without a pre-coated finish.

INSTALLATION MATERIALS, GENERAL

Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber,
kiln-dried to less than 15 percent moisture content.

4.42.7 5FABRICATION, GENERAL

A.
B.

General: Comply with requirements of BS 1186-2.

Wood Moisture Content: Comply with requirements of referenced quality
standard for wood moisture content in relation to ambient relative humidity
during fabrication and in installation areas.
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C. Sand fire-retardant-treated wood lightly to remove raised grain on exposed

D.
E.

surfaces before fabrication.

Fabricate woodwork to dimensions, profiles, and details indicated.

Complete fabrication, including assembly, finishing, and hardware

application, to maximum extent possible, before shipment to Project site.

Disassemble components only as necessary for shipment and installation.

Where necessary for fitting at site, provide ample allowance for scribing,

trimming, and fitting.

1. Notify Engineer seven days in advance of the dates and times woodwork
fabrication will be complete.

2. Trial fit assemblies at fabrication shop that cannot be shipped completely
assembled. Install dowels, screws, bolted connectors, and other fastening
devices that can be removed after trial fitting. Verify that various parts fit
as infended and check measurements of assemblies against field
measurements indicated on Shop Drawings before disassembling for
shipment.

Shop cut openings, to maximum extent possible, to receive hardware,

appliances, plumbing fixtures, electrical work, and similar items. Locate

openings accurately and use templates or roughing-in diagrams to produce
accurately sized and shaped openings. Sand edges of cutouts to remove
splinters and burrs.

. Fabricated; cabinets and similar items are to be of robust firm neat construction

with:

1. Shutters, sashes, drawers and other opening or moving parts working
smooth without bound conditions.

2. Clearance between sashes and between jambs and sashes uniform.

3. Level horizontal surfaces and plumb vertical surfaces when installed.

4.42.8 SHOP PRIMING

A.

General: Priming of interior architectural woodwork required to be performed
at fabrication shop are specified in this Section. Refer to 9.0 Section "Painting"
for final finishing of installed architectural woodwork and for priming materials
to be used.

Preparations for Priming: Comply with 9.0 Section "Painting" for sanding, filling
countersunk fasteners, sealing concealed surfaces, and similar preparations for
priming woodwork, as applicable to each unit of work.

a. Back-priming: Apply one coat of sealer or primer, compatible with finish
coats, to concealed surfaces of woodwork. Apply two coats to end-
grain surfaces.

4.42.9 PANTRY CUPBOARD AND BENCHES

A.

B.

Base counters and upper cabinets units shall be pre-fabricated unifs
constructed to dimensions and details indicated on Drawings.
Construct units from the following materials so as to have all exposed or semi-
exposed surfaces of plastic laminate finish:
1. 19 mm (3/4") thick plywood with post-formed plastic laminate finish at both
faces for front doors, boftoms and top of upper cabinet and shelves.
2. 19 mm (3/4") thick solid surfacing material with integral factory formed
back splash top of base counter with integral back splash.
3. 6 mm (2/8") thick plywood of plastic laminate finish at one face for units
backs and drawer base.
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C.

IO

4. 19 mm (3/4") thick plywood with post-formed plastic laminate finish for
drawers front, sides and back
Plastic laminate sheet veneers shall be as specified in Clause 2.1 of this Section,
color and pattern to the selection of the Engineer. Units are to be assembled
in manufacturer's standard system to provide neat and robust construction.
Construct sole of base counter, consisting of perimeter sides and intermediate
struts, from hardwood solid blocks and finish exposed fronts to match finish of
surrounding floors.
Provide metal pre-slotted shelf holders of baked enamel finish complete with
removable brackets for shelf supporting. Color is to be to the selection of the
Engineer.
Provide manufacturer's standard hardware including hinges, drawer slides,
latches and knobs of finish to the selection of the Engineer. All hardware shall
be manufactured from stainless steel, alloy 304, of satin finish.

. Blocking wood shall be from approved hardwood type.

Construct top of base cabinet units integral with coved back splash from solid
surfacing material as specified. Color or colors shall be selected by the
Engineer from manufacturer's full range. To the maximum possible extent
provide seamless construction. Where seams are unavoidable, align adjacent
solid surfacing-material units and factory form seams. Joints are to be dressed
smooth with surface scratches removed and entire surface cleaned.

4.42.10 WOOD BASES

Are to be constructed from White Oak hardwood.

Fabricate to dimensions and details indicated.

. Furnish in length as long as practice.

Corners are to be mitered at 45 degrees.

Finish of bases shall be transparent stained varnish as specified in
section “Painting”.

mooO®>»

4.42.11 VANITIES

A. Furnish vanities pre-fabricated in the workshop from solid surfacing
material. Color(s) shall be selected by the Engineer.

B. Fabricate vanities to dimensions indicated on Drawings and details
indicated on approved shop drawings. Comply with the following sheet
thickness:

- Vanity: 20.0 mm (3/4")
- Aprons and backsplash: 13.0 mm (1/2").

C. Provide seamless vanity construction with pre-opened holes for assembly
of lavatories. Use approved samples of lavatories for fixing size of holes.
Comply with manufacturer’s printed instructions for fabrication of vanities.

EXECUTION
4.4.3.1 PREPARATION

A. Condition woodwork to average prevailing humidity conditions in
installation areas before installation.

B. Before installing architectural woodwork, examine shop-fabricated
work for completion and complete work as required, including
removal of packing and back priming.
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4.43.2 INSTALLATION

A.

B.

G.

Quality Standard: Install woodwork to comply with BS 1186-2 and
details indicated on Drawings and approved shop drawings.

Install woodwork level, plumb, true, and straight. Shim as required with
concealed shims. Install level and plumb (including tops).

. Scribe and cut woodwork to fit adjoining work, and refinish cut

surfaces and repair damaged finish at cuts.

Fire-Retardant-Treated Wood: Handle, store, and install fire-retardant-
freated wood to comply with recommendations of chemical
tfreatment manufacturer, including those for adhesives used to install
woodwork.

Anchor woodwork to anchors or blocking built in or directly attached
to substrates. Secure with countersunk, concealed fasteners and blind
nailing as required for complete installation. Use fine finishing nails or
finishing screws for exposed fastening, countersunk and filled flush with
woodwork and matching final finish if transparent finish is indicated.
Fix wood bases with pre-drilled, expansion-type wall plugs fabricated
from hard nylon and galvanized-steel wood screws of suitable length
and diameter at maximum intervals of 750 mm (30"”). Counter sink
heads of screws in wood and overfill with approved wood filler of
matching color as adjacent finished stained wood.

Refer to 9.0 Section “Painting” for final finishing of installed
architectural woodwork components that need finishing.

4.4.3.3 ADJUSTING AND CLEANING

A.

Repair domaged and defective woodwork, where possible, to
eliminate functional and visual defects; where not possible to repair,
replace woodwork. Adjust joinery for uniform appearance.

Clean woodwork on exposed and semi exposed surfaces.

END OF SECTION
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4.5 - POLYCARBONATE RESIN PANELS

PART 1 GENERAL
4.5.1. SECTION INCLUDES

A. Polycarbonate plastic glazing.

B. Abrasion-resistant polycarbonate plastic glazing.

C. Enhanced UV-resistant polycarbonate plastic glazing.

D. Flame inhibiting polycarbonate plastic glazing.

E. Laminated polycarbonate plastic glazing for security applications.
F. Multiwall Enhanced UV-resistant polycarbonate plastic glazing.

4.5.2. REFERENCES

A. ANSI Z 97.1 - American National Standard for Glazing Materials Used in Buildings --
Safety Performance Specifications and Methods of Test.

B. ASTM C 297 - Standard Test Method for Tensile. Strength on Flat Sandwich
Constructions in. Flatwise Plane.

C. ASTM D 256 - Standard Test Method for Determining the Pendulum Impact
Resistance of Notched Specimens of Plastics.

D. ASTM D 638 - Standard Test Method for Tensile Properties of Plastics.

E. ASTM D 790 - Standard Test Methods for Flexural Properties of Unreinforced and
Reinforced Plastics and Electrical Insulating Materials.

F. ASTM D 792 - Standard Test Methods for Density and Specific Gravity (Relative
Denisity) of Plastics by Displacement.

G. ASTM D1003 Standard Test Method for Haze and Luminous transmittance of
Transparent Plastics.

H. ASTM D 1929 - Standard Test Method for Ignition Properties of Plastics.

l. ASTM F 1233 - Standard Test Method for Security Glazing Materials and Systems.
J. ASTM F 1915 - Standard Test Method for Glazing for Detention Facilities.

K. UL 752 Standard for Bullet-Resisting Equipment.

4.5.3. SUBMITTALS

A. Submit under provisions of Section 01300.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Physical properties including data on material weight, wind load capacity, light
transmission, shading coefficient, and thermal expansion

2. Preparation instructions and recommendations.

3. Storage and handling requirements and recommendations.

4. Installation methods and glazing procedures, including edge engagement
guidelines.

C. Selection Samples: For each finish product specified, two complete sets of color
chips representing manufacturer's full range of available colors and patterns.

D. Verification Samples: Submit samples for each finish product specified, two
samples, minimum size 6 inches (150 mm) square, representing actual product and
framed on two adjacent sides to show glazing system.

E. Manufacturer's Certificates: Certify products meet or exceed specified
requirements.
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4.5.4. DELIVERY, STORAGE, AND HANDLING

A. Deliver polycarbonate sheets on enclosed pallets.

B. Store products in manufacturer's unopened packaging until ready for installation.
C. Store in dry, well-ventilated and covered areas at temperatures below 80
degrees F

(27 degrees C).

D. Handle polycarbonate sheets carefully to prevent damage; do not drop, slide, or
drag.

4.5.5. PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within
limits recommended by manufacturer for optimum results. Do not install products
under environmental conditions outside manufacturer's absolute limits.

4.5.6. WARRANTY

A. Provide manufacturer's written warranty covering breakage.

B. Provide manufacturer's written warranty covering breakage, loss of light
tfransmission, and yellowing.

C. Provide manufacturer's written warranty covering breakage, abrasion resistance,
coating failure, loss of light transmission, and yellowing.

D. Provide manufacturer's written 15 year warranty covering breakage, abrasion
resistance, coating failure, loss of light fransmission, and yellowing.

PART 2 PRODUCTS
4.5.7. POLYCARBONATE SHEET GLAZING

A. Polycarbonate Sheet: Comply with ANSI Z 97.1 and with properties as follows:
1. Specific gravity: 1.2, per ASTM D 792.

2. Tensile strength, yield: 9,000 psi (62 MPa), per ASTM D 638.

3. Tensile strength, ultimate: 9,500 psi (65 MPa), per ASTM D 638.

4. Tensile modulus: 345,000 psi (2378 MPa), per ASTM D 638.

5. Flexural strength at 5 percent strain: 13,500 psi (93 MPa), per ASTM D 790.

6. Flexural modulus: 345,000 psi (2378 MPa), per ASTM D 790.

7.1zod impact strength (0.125 inch (3.2 mm) notched): 12-16 ft Ib/in/in (641 - 854
J/m) of notch, per ASTM D 256.

8. Self-ignition temperature: 1070 degrees F (577 degrees C), per ASTM D 1929.
9. Flash ignition temperature: 870 degrees F (466 degrees C), per ASTM D 1929.
10. Thickness and colour : as indicated on drawing.

B. Enhanced UV Resistant Type: plastic glazing sheet

C. UV and Abrasion Resistant Type: hard-coated plastic glazing sheet.

D. UV and Abrasion Resistant Type: hard-coated plastic glazing sheet.

E. Flame Inhibiting Plastic Glazing: solid flame inhibiting polycarbonate sheet.
Meets requirements of UL 94 V-0 test criteria.

1. Heat deflection temperature at 264 psi, 270 degrees F (132 degrees C), per ASTM
D 648.

2. Heat deflection temperature at 66 psi, 280 degrees F (138 degrees C), per ASTM
D 648.
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4.5.8. LAMINATED POLYCARONATE SHEET GLAZING

A. Polycarbonate Laminated Sheet: Comply with ANSI Z 97.1 and with properties as
follows:

1. Specific gravity: 1.2, per ASTM D 792.

2. Tensile strength, yield: 9,000 psi (62 MPa), per ASTM D 638.

3. Tensile strength, ultimate: 9,500 psi (65 MPa), per ASTM D 638.

4. Tensile modulus: 340,000 psi (2343 MPa), per ASTM D 638.

5. Flexural strength at 5 percent strain: 13,500 psi (93 MPa), per ASTM D 790.

6. Flexural modulus: 345,000 psi (2378 MPa), per ASTM D 790.

7.1zod impact strength (0.125 inch (3.2 mm) notched): 12-16 ft Ib/in/in (641 - 854
J/m) of notch, per ASTM D 256.

8. Self-ignition temperature: 1077 degrees F (581 degrees C), per ASTM D 1929.
9. Flash ignition temperature: 872 degrees F (467 degrees C), per ASTM D 1929.

B. Containment Glazing:

1. Provide two-ply polycarbonate laminate with the following properties:
a. Overall Thickness: 0.375 inches (2.5 mm).

b. Conforms to ASTM F 1915, Grade 3.

c. Forced entry ratings: ASTM F1233 Class lll Sequence 12; H.P. White TP- 0500.02 Level
Il Step 11.

d. Ballistic Rating: H.P. White TP-0500.02 Level A (.38 Special).

e. Gage: 0.380 inch, plus/minus 5 percent tolerance.

f. Weight: 2.5 pounds per sq ft.

g. Shading coefficient: 0.92.

h. Light fransmittance (clear): 86 percent.

J. Color: Custom color to match Architect's sample.

2. Provide three-ply polycarbonate laminate with the following properties:
a. Overall Thickness: 0.5 inches (12.7 mm).

b. Conforms to ASTM F 1915, Grade 2.

c. Forced enftry ratings: ASTM F1233 Class lll Sequence 15; H.P. White TP-0500.02 Level
Il Step 12.

d. Ballistic Rating: H.P. White TP-0500.02 Level A (.38 Special).

e. Gage: 0.525 inch, plus/minus 5 percent tolerance.

f. Weight: 3.3 pounds per sq ft.

g. Shading coefficient: 0.90.

h. Light tfransmittance (clear): 83 percent.

j. Color: Custom color to match Architect's sample.

3. Provide three-ply polycarbonate laminate with the following properties:
a. Overall Thickness: 0.75 inches (19 mm).

b. Conforms to ASTM F 1915, Grade 1.

c. Forced enftry ratings: ASTM F1233 Class IV Sequence 26; H.P. White TP-0500.02 Level
IV Step 31

d. Ballistic Rating: H.P. White TP-0500.02 Level B (2 mm).

e. Gage: 0.775 inch, plus/minus 5 percent tolerance.

f. Weight: 4.9 pounds per sq ft.

g. Shading coefficient: 0.87.

h. Light fransmittance (clear): 77 percent.

j. Color: Custom color to match Architect's sample.
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4.5.9. MULTI WALL POLYCARONATE SHEET GLAZING

A. Polycarbonate Sheet: Comply with ANSI Z 97.1 and with properties as follows:
1. Specific gravity: 1.2, per ASTM D 792.

2. Tensile strength, yield: 9,000 psi (62 MPa), per ASTM D 638.

3. Tensile strength, ultimate: 9,500 psi (65 MPa), per ASTM D 638.

4. Tensile modulus: 345,000 psi (2378 MPa), per ASTM D 638.

5. Flexural strength at 5 percent strain: 13,500 psi (93 MPa), per ASTM D 790.

6. Flexural modulus: 345,000 psi (2378 MPa), per ASTM D 790.

7.1zod impact strength (0.125 inch (3.2 mm) notched): 12-16 ft Ib/in/in (641 - 854
J/m) of notch, per ASTM D 256.

8. Self-ignition temperature: 1070 degrees F (577 degrees C), per ASTM D 1929.
9. Flash ignition temperature: 870 degrees F (466 degrees C), per ASTM D 1929.

B. Multi Wall Glazing:
I. Provide twin wall polycarbonate sheet with the following properties:

a. Overall Thickness: 4 mm.

b. Rib distance: 6 mm.

c. Color/Light Transmittance:

1) Clear 1099 / 79 percent.

2) White 1146 / 77 percent.

3) Bronze 1850 / 59 percent.

4) White 1125/ 21 percent.

5) Blue 1545 / 42 percent.

6) Green 1650 / 55 percent.

d. Heat Transfer Coefficient: 4.1 w/m2 K per ASTM C 976.

e. Coefficient of Thermal Expansion: 0.065 mm/m degrees C.
f. Possible expansion due to heat and moisture: 3 mm/m.

g. Maximum service temperature without load. 120 degrees C. h. Coextruded UV
protective layer on exterior face.

Il. Twin wall polycarbonate sheet with the following properties:

a. Overall Thickness: 6 mm.

b. Rib distance: 6 mm.

c. Color/Light Transmittance:

1) Clear 1099 / 81 percent.

2) White 1146 / 78 percent.

3) Bronze 1850 / 61 percent.

4) White 1125/ 21 percent.

5) Blue 1545 / 44 percent.

6) Green 1650 / 58 percent.

7) Clear 4099 No drop.

d. Heat Transfer Coefficient: 3.7 w/m2 K per ASTM C 976.

e. Coefficient of Thermal Expansion: 0.065 mm/m degrees C.
f. Possible expansion due to heat and moisture: 3 mm/m.

g. Maximum service temperature without load. 120 degrees C.
h. Weighted sound reduction index: 10 db.

i. Coextruded UV protective layer on exterior face.
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lll. Twin wall polycarbonate sheet with the following properties:

a. Overall Thickness: 8 mm.

b. Rib distance: 10.5 mm.

c. Color/Light Transmittance:

1) Clear 1099 / 81 percent.

2) White 1146 / 78 percent.

3) Bronze 1850 / 61 percent.

4) White 1125 / 21 percent.

5) Blue 1545 / 44 percent.

6) Green 1650 / 58 percent.

7) Clear 4099 No drop.

d. Heat Transfer Coefficient: 3.3 w/m2 K per ASTM C 976.

e. Coefficient of Thermal Expansion: 0.065 mm/m degrees C.. f. Possible expansion
due to heat and moisture: 3 mm/m.

g. Maximum service temperature without load. 120 degrees C.
h. Coexiruded UV protective layer on exterior face.

IV. Twin wall polycarbonate sheet with the following properties:

a. Overall Thickness: 10 mm.

b. Rib distance: 10.5 mm.

c. Color/Light Transmittance:

1) Clear 1099 / 80 percent.

2) White 1146 / 70 percent.

3) White 1140 IQ-Relax (Heat Reflecting) 70 percent.

4) White 1125/ 19 percent.

5) Blue 1545 / 42 percent.

6) Green 1650 / 54 percent.

7) Bronze 1850 / 56 percent.

8) Clear 4099 No drop.

d. Heat Transfer Coefficient: 3.1 w/m2 K per ASTM C 976.

e. Coefficient of Thermal Expansion: 0.065 mm/m degrees C..
f. Possible expansion due to heat and moisture: 3 mm/m.

g. Maximum service temperature without load. 120 degrees C.
h. Coextruded UV protective layer on exterior face.

V. Wall polycarbonate sheet with the following properties:

a. Overall Thickness: 8mm.

b. Rib distance: 6mm.

c. Color/Light Transmittance:

1) Clear 1099 / 68 percent.

2) White 1146 / 61 percent.

3) White 1140 IQ-Relox (Heat Reflecting) 52 percent.

4) Clear 4099 No drop.

d. Heat Transfer Coefficient: 2.76 w/m2 K per ASTM C 976.

e. Coefficient of Thermal Expansion: 0.065 mm/m degrees C..
f. Possible expansion due to heat and moisture: 3 mm/m.

g. Maximum service temperature without load. 120 degrees C.
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h. Coextruded UV protective layer on exterior face.

6. Provide wall polycarbonate sheet with the following properties:
a. Overall Thickness: 25 mm.

b. Rib distance: 25 mm X structure. c. Color/Light
Transmittance:

1) Clear 1099 / 54 percent.

2) White 1146 / 40 percent.

3) White 1140 IQ-Relox (Heat Reflecting) 37 percent. d. Heat
Transfer Coefficient: 1.6 w/m2 K per ASTM C 976.

e. Coefficient of Thermal Expansion: 0.065 mm/m degrees C.

f. Possible expansion due to heat and moisture: 3 mm/m.

g. Maximum service temperature without load. 120 degrees C.
h. Weighted sound reduction index: 19 dB.

i. Coextruded UV protective layer on exterior face.

4.5.10.ACCESSORIES

A. Glazing Accessories: As recommended by manufacturer of plastic glazing sheet
for wet or dry glazing installations.

B. Glazing Accessories: In accordance with Section 08850 - Glazing Accessories.

C. Sealants: In accordance with Section 07900 - Joint Sealants

PART 3 EXECUTION

4.5.11.EXAMINATION

A. Do not begin installation until openings have been properly prepared.

B. Inspect and verify that frame openings are correct size and conform to
recommendations of the plastic glazing sheet manufacturer.

C. If opening preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.

4.5.12.PREPARATION

A. Prepare surfaces using the methods recommended by the manufacturer for
achieving the best result for the substrate under the project conditions.

B. Clean frame contact surfaces with compatible solvent and wipe dry. Do not allow
solvent to pool in glazing channels.

C. Immediately prior to installation, expose glazing edges of plastic sheet by peeling
back factory-applied protective masking to a dimension sufficient for edge
engagement.

4.5.13.INSTALLATION

A. Install plastic glazing in accordance with manufacturer's recommendations for
edge engagement and expansion allowance.

B. Sawing:

1. Cut using triple chip design saw blades at steady feed rate. Do not force material
through saw.

2. Sand or scrape cut edges smooth after sawing.

C. Mechanical Attachment:

1. Drill slightly oversized holes through plastic glazing and frames.
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2. Install nuts, bolts and washers according to manufacturer's recommendations.
3. Use material backer strips with same strength and ballistic characteristics as
glazing material.

4. Ensure bolts are not overtightened.

D. Non-mechanical Installation:

1. Use wet or dry gaskets compatible with plastic glazing material.

2. b. Insert glazing tape between metal frame and plastic glazing and ensure there is
no contact between frame and glazing material.

E. Employ only sealants and glazing accessories that have been approved by
manufacturer of plastic glazing sheet. F. Remove protective masking immediately
after all glazing operations are completed.

4.5.14.PROTECTION

A. Protect installed products until completion of project.

B. Affix polyethylene film or other covering approved by plastic glazing sheet
manufacturer to framing members, as required to protect plastic glazing from other
construction operations.

C. Repair or replace damaged products before Substantial Completion.

4.5.15.MAINTENANCE

A. Wash plastic glazing sheets regularly using soft cloth or sponge and mild soap and
water solution.

B. Dry using chamois or sponge

C. Do not use abrasive cleaners or sharp instruments such as razor blades or scrapers
that may gouge plastic glazing sheet surfaces.
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5- THERMAL AND MOISTURE PROTECTION
5.1- LIQUID APPLIED WATERPROOFING

GENERAL

5.1.1.1 RELATED WORK
A. Section 3.00 - Concrete.
5.1.1.2 WORK INCLUDED
A. Fluid applied cold applied one or two component polyurethane
membrane waterproofing. For internal application.
B. Protective covering.
5.1.1.3 REFERENCE
A. ANSI/ASTM D412 - Rubber Properties in Tension.
B. ANSI/ASTM D746 - Test for Brittleness Temperature of Plastics and Elastomeric by
Impact.
C. ASTM (C836 - High Solids Content, Cold Liquid-applied Elastomeric
Waterproofing Membrane for Use With Separate Wearing Course.
D. ASTM Dé24 - Rubber Property - Tear Resistance.
E. ASTM D2240 - Rubber Property - Durometer Hardness.
F. ASTM E?6 - Water Vapour Transmission of Materials.

5.1.1.4 QUALITY ASSURANCE
A. Membrane Manufacturer: Company specializing in liquid waterproofing
membrane systems with eight years minimum experience.
B. Applicator. Company specializing in application of specified
waterproofing with five years minimum experience and approved by
manufacturer.

5.1.1.5 FIELD SAMPLE

A. Provide field sample of installed membrane.

B. Field sample to represent conditions of finished work including internal and
external corners, seam jointing, attachment method, sealing and counter
flashing cover, and control and expansion joints.

C. Approved sample may be incorporated as part of the Work.

5.1.1.6 SUBMITTALS

A. Submit shop drawings and product data under provisions of General
Requirements.

B. Submit shop drawings detailing special joint or termination conditions and
conditions of interface with other materials.

C. Submit product data for liquid membrane compound, flexible flashing, joint
cover sheet, and joint and crack sealants, with temperature range for
application of waterproofing membrane.

D. Submit manufacturer's installation instructions under provisions Contract
Documents.

5.1.1.7 ENVIRONMENTAL REQUIREMENTS
A. Do not apply waterproofing during inclement weather or when air substrate
temperature is below 5 degrees C.
B. Liquid water proofing should be non-toxic.
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5.1.1.8 WARRANTY

A. Provide (10) ten years warranty under provisions of General Conditions of
Contract.

B. Warranty includes coverage of materials and installation and resultant
damage from failure of installation to resist penetration of moisture.

C. Warranty includes coverage of waterproofing failure to resist penetration of
water except where such failures are the result of structural failures of
building. Hairline cracking of concrete due to temperature change or
shrinkage is not considered as structural failure.

PRODUCTS
5.1.2.1 ACCEPTABLE MANUFACTURERS
A. Carisle Corporation System Liquiseal
B. Chevron USA (Asphalt Div) System C.I.M.
C. Floorlite - Andek System Rooftex
D. Tremco Ltd System Tremproof 60
E. Fosroc Nitoproof 10
Note: The products and manufacturer specified herein are specified for the purpose

of establishing minimum quality standards. Products equal to or better than
those specified will be considered acceptable. The decision of acceptability

S

hall rest with Engineer/Engineer Representative.

5.1.2.2 MATERIAL

A.

C.

D.

General: Provide liquid applied waterproofing, and other required materials
produced by one manufacturer.

Waterproofing Membrane: Pitch Modified, High Polymer one part
Polyurethane Elastomeric Membrane Type. Trowel apply membrane at
areas indicated on Drawings to receive "Waterproofing", consisting of a high
polymer and polyurethane applied in multiple layers forming a seamless
waterproofing membrane to a minimum thickness of 1.5mm.

The Physical properties of the membrane must satisfy the following criteria:
1. Specific Gravity : 1.2

Solid Contents : 92% minimum

Application Temperature : 5 degrees C to 45 degrees C

Cure Time : 4 - 6 Hour

Store "A" Hardness : 30 degrees C

Tensile Strength : 20N/mm2
Ultimate Elongation : 680%

© N o Ok LN

Accelerated Weathering: 12000 Hours. No appreciable
deterioration.

Sealer (For Substrate): As recommended by manufacturer.

74



SMIU Technical Specifications — Architectural Works

E. Cant Strips: As recommended by manufacturer.

5.1.2.3 ACCESSORIES
A. Surface Conditioner: as recommended by membrane manufacturer.
B. Elastic Flashings: 1.2 as recommended by membrane manufacturer.

C. Joint and Crack Sealant: As recommended by membrane manufacturer.
D. Cant: as detailed on drawings.
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5.1.2.4 PROTECTIVE MATERIALS

A. Protection Board: 3mm thick, (2/32") asphalt impregnated board
manufactured by W.R. Meadows.
B. Tack-free Surfacer: Normal Portland Cement.
C. Separation Sheet: Sheet polyethylene, 0.15 mm thick (1/32").
EXECUTION

5.1.3.1 EXAMINATION

A.

C.

D.

Verify surfaces are solid, free of frozen matter, loose particles, cracks, pits, rough
projections, and foreign matter detrimental to adhesion and application of
waterproofing.

Do not apply waterproofing to damp, frozen, dirty, dusty, or deck surfaces
unacceptable to manufacturer and applicator.

Verify items, which penetrate surfaces to receive waterproofing, are securely
installed.

Beginning of installation means acceptance of substrate.

5.1.3.2 PREPARATION

A.

@

Clean and prepare surfaces to receive waterproofing, in accordance with
manufacturer's instructions.

Apply mastic to seal penetrations, small cracks, and honeycomb in substrate.
Protect adjacent surfaces not designated to receive waterproofing.

Apply surface conditioner at a rate recommended by membrane
manufacturer.

5.1.3.3 APPLICATION

A.

B.

Apply membrane in accordance with manufacturer's instructions.

Apply and spread membrane to minimum 2mm thickness, averaging 2.5mm in
thickness.

Continue membrane up vertical surfaces minimum 150mm (6") or as indicated
on drawings.

Seal items projecting through membrane.
Install membrane flashing and seal into membrane.

Reinforce membrane over static or moving joinfts.

5.1.3.4 FIELD QUALITY CONTROL

A.

On completion of horizontal membrane installation, dam installation in
preparation for flood testing.

Flood to minimum depth of 30mm (1.25"). with clean water. After 48 hours,
check for leaks.

If leaking is found, patch using new waterproofing materials; repeat flood-test.
Repair damage to building.

When area is proved watertight, drain water and remove dam.
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5.1.3.5 PROTECTION

A. Immediately after cooling, dust membrane with Portland Cement at rate of
approximately 4 kg/10 sg m (4kg / 108 Sft).

B. Apply protection boards over cured membrane surface. Scribe boards around
pipes and projections.

C. Close off area to prevent un-authorized traffic or work over membrane until
final concrete topping is applied.
PART 3 - LOCATION OF THE WORKS

A. In toilets, pantries and preparation areas, below fiing 2 — Below screed at
delivery yard area 3 — Below cold rooms flooring in structurally recessed areas.
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5.2- ROOF WATERPROOFING

GENERAL

5.2.1-
A.

5.2.2-

5.2.3-

mmoOWw

5.24-

RELATED DOCUMENT
Drawings and general provisions of the Contract, including General and
Supplementary Conditions and 1.0 Specification Sections, apply to this Section.

SUMMARY
This Section includes Roof waterproofing.
Related Sections include the following:

1. Section"Cast-in-Place Concrete" for formwork, water stops, and finishing
concrete walls and slabs to receive waterproofing.

2. 4.0 Section "Unit Masonry Assemblies" for preparing concrete unit
masonry walls to receive waterproofing.

3. 9.0 Section "Portland Cement Plaster" for plaster finishes to be applied
over waterproofing.

SUBMITTALS

Product Data: Include construction details, and material descriptions and
installation instructions for waterproofing.

Product Certificates: For waterproofing, signed by product manufacturer.

. Quadlification Data: For Installer and manufacturer.

Material Test Reports: For waterproofing.
Manufacturer's inspection reports of completed installation.
Warranty: Special warranty specified in this Section.

QUALITY ASSURANCE

Installer Qualifications: An employer of workers frained and approved by

manufacturer.

Mockups: Provide mockups of waterproofing to verify selections made under

sample submittals and to demonstrate aesthetic effects.

1. Engineer will select locations of mockups that represent typical surfaces
and conditions for applications of waterproofing.

a. Vertical and Horizontal Surfaces: Provide samples of at least one sg.m.

2. Apply waterproofing according to requirements for the completed Work
after permanent lighting and other environmental services have been
activated.

Pre-installation Conference: Conduct conference at Project site to comply

with requirements. Review methods and procedures related to waterproofing

including, but not limited to, the following:

Review and finalize construction schedule and verify availability of materials,
Installer's personnel, equipment, and facilities needed to make progress
and avoid delays.

Review required certifying procedures.
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5.2.5- PROJECT CONDITIONS

A. Weather Limitations: Proceed with application only when existing and
forecasted weather conditions permit waterproofing to be performed
according to manufacturer's written instructions and warranty requirements.

B. Proceed with waterproofing work only after pipe sleeves, vents, curbs, inserts,
drains, and other projections through the substrate to be waterproofed have
been completed. Proceed only after concrete and masonry substrate
defects, including honeycombs, voids, and cracks, have been repaired to
provide a sound substrate free of forming materials, including reveal inserts.

C. Ambient Conditions: Proceed with waterproofing work only if temperature is
maintained at 4.4 deg C or above during work and cure period and space is
well ventilated and kept free of water.

5.2.6- WARRANTY
A. Special Warranty: Manufacturer's standard form in which Installer agrees to

repair or replace components of waterproofing that fail in materials or
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Failure to maintain watertight conditions within specified
warranty period.
2. Warranty Period: Ten years from date of Substantial Completion.

PRODUCTS
5.2.7- MATERIALS

A. Waterproofing: A prepackaged, white-colored proprietary blend of Portland
cement, specially treated sand, and active chemicals that, when mixed with
water and applied, penetrates by capillary action into concrete or masonry
and reacts chemically with free lime in the presence of water to develop
growth within concrete or masonry capillaries to produce an impervious,
dense, waterproof concrete or masonry with properties meeting or exceeding
the following criteria:

1. Permeability: O for water at 10 m when tested according to CE CRD-
C 48.

2. Compressive Strength: 28 MPa when tested according to
ASTM C 109M.

B. Patching Compound: Cementations waterproofing and repair mortar for filling
and patching tie holes, honeycombs, reveals, and other imperfections; with
properties meeting or exceeding the following criteria:

1. Compressive Strength: 52.44 MPa at 28 days when tested
according to ASTM C 109M.

2. Flexural Strength: 4.8 MPa at 28 days when tested according to
ASTM C 348.

3. Shrinkage: Minus 0.093 percent at 28 days and plus 0.073 percent
at 90 days when tested according to ASTM C 596.

C. Plugging Compound: Cementations compound with hydrophobic properties;
resistant to water and moisture but vapor permeable for all standard
applications (vertical, overhead and horizontal surfaces not exposed to
vehicular traffic); with properties meeting or exceeding the following criteria:

1. Permeability: 9 m when tested according to CE CRD-C 48.
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2. Compressive Strength:  41.4 MPa at 28 days when tfested
according to ASTM C 109M.
3. Flexural Strength: 6.9 MPa at 28 days when tested according to
ASTM C 348.
4. Bond Strength: 2.1 MPa at 14 days when tested according to
ASTM C 321.
D. Water: Potable

5.2.8- PROPORTION AND DESIGN OF PROTECTIVE TOPPING MIX
A. Protective Topping: Measure, batch, and mix Portfland cement and sand in
the proportion of 1:3 and water. Blend together with mechanical mixer to
required consistency.

EXECUTION

5.2.9- EXAMINATION

A. Acceptance of Conditions: Examine substrates, with Applicator present, where

waterproofing is to be applied.
1. Proceed with application only after unsatisfactory conditions
have been corrected.
2. Notify Engineer in writing of active leaks or structural defects that
would affect system performance.
5.2.10-PREPARATION

A. Protect other work from damage from cleaning, preparation, and application
of waterproofing. Provide temporary enclosure to confine spraying operation
and to ensure adequate ambient temperatures and ventilation conditions for
application.

B. Stop active water leaks according to waterproofing manufacturer's written
instructions.

C. Repair damaged or unsatisfactory concrete or masonry according to
manufacturer's written instructions.

D. Surface Preparation: Comply with waterproofing manufacturer's written
instructions to remove efflorescence, chalk, dust, dirt, mortar spatter, grease,
oils, curing compounds, and form-release agents to ensure that waterproofing
bonds to concrete or masonry surfaces.

1. Clean concrete surfaces according to ASTM D 4258.
a) Scratch- and Float-Finished Concrete: Etch with 10 percent
muriatic (hydrochloric) acid solution according to ASTM D 4260.
b) Prepare smooth-formed and frowel-finished concrete by
mechanical abrading or abrasive-blast cleaning according to
ASTM D 4259.
2. Concrete Joints: Clean reveals according to waterproofing
manufacturer's written instructions.
5.2.11-APPLICATION

A. General: Comply with waterproofing manufacturer's written instructions for

application.
1. Dampen surface for several hours prior to application with water and
maintain damp condition until applying waterproofing.
2. Apply waterproofing to positive-side surfaces.
3. Number of Coats: Two for spray application.
4. Dampen surface between coats.
B. Final Coat Finish: Smooth.
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C.

E.

Moist-cure waterproofing for three days immediately after application has set,
followed by two days of air drying as recommended in writing by
manufacturer.
Waterproofing Treatment Extensions: Extend waterproofing treatment as
follows:
1. Onto columns integral with treated walls.
2. Onto interior non-tfreated walls intersecting exterior treated walls, for
a distance of 600 mm (24") for cast-in-place concrete.
3. Onto exterior walls and onto both exterior and interior columns, for a
height of 300 mm, (12") where floors, but not walls, are freated.
4. Onto every substrate in areas indicated for treatment, including pipe
trenches, pipe chases, pits, sumps, and similar offsets and features.
Protective Floor Topping: Apply 40-mm- (11/2") thick, protective topping over
floor surfaces.

5.2.12-PROTECTION

A.

Protect applied waterproofing from rapid drying, severe weather exposure,
and water accumulation. Maintain completed Work in moist condition for not
less than three days by procedures recommended in writing by waterproofing
manufacturer. Protect waterproofing from temperatures below 2 deg C.

5.2.13-FIELD QUALITY CONTROL

A.

Inspection: Manufacturer's representative to inspect completed application
and to provide a written report that application complies with manufacturer's
written instructions.
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5.3 - WATERPROOFING

GENERAL

5.3.1.1 RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including Conditions of
Contract and 1.0 Section Specification Sections, apply to this Section.

5.3.1.2 SUMMARY
A. This Section includes the following:

B.

1. Two-ply modified bituminous sheet waterproofing.
Related Sections: include the following::
2. Section "Caost-in-Place Concrete" for concrete curing and finishing.

5.3.1.3 PERFORMANCE REQUIREMENTS

A.

Provide waterproofing that prevents the passage of water.

5.3.1.4 SUBMITTALS

A.

Product Data: Include manufacturer's written instructions for evaluating,
preparing, and treating substrate, technical data, and tested physical and
performance properties of waterproofing.

Shop Drawings: Show locations and extent of waterproofing. Include details
for substrate joints and cracks, sheet flashings, penetrations, inside and outside
corners, tie-ins with adjoining waterproofing, and other termination conditfions.

. Samples: For the following products:

1. 300 by 300 mm (12") square of waterproofing.
Installer Certificate: Signed by sheet waterproofing manufacturer certifying
that the Installer complies with specified requirements.
Product Test Reports: From a qualified independent testing agency
acceptable to the Engineer, indicating and interpreting test results of
waterproofing for compliance with requirements, based on comprehensive
testing of current waterproofing formulations.
Sample Warranty: Before starting waterproofing, copy of waterproofing
manufacturer's and Installer's warranty, stating obligations, remedies,
limitations, and exclusions.

5.3.1.5 QUALITY ASSURANCE

A.

Quality System: Comply with ISO 9001/92002 Quality System as a minimum.
Incorporate all the standard procedures supplied by the Engineer and the
Employer.

Installer Qualifications: A qualified Installer who is authorized, approved, or
licensed by sheet waterproofing manufacturer to install manufacturer's
products; and who is eligible to receive waterproofing warranty specified.
Source Limitations: Obtain waterproofing materials through one source from a
single manufacturer.

Mockup: Apply waterproofing to at least 15sg. m (161 Sft) of deck and/or walll
to demonstrate surface preparation, crack and joint treatment, corner
treatment, and execution quality.
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1. Construct mockup in the location and of the size indicated or, if not
indicated, as directed by the Engineer.

2. Notify the Engineer 7 days in advance of dates and times when
mockup will be constructed.

3. Obtain the Engineer's approval of mockup before starting sheet
waterproofing.

4. If the Engineer determines mockup does not comply with
requirements, reapply waterproofing until mockup is approved.

5. Approved mockups may become part of the completed Work if
undisturbed at time of Substantial Completion.

E. Pre-Installation Conference: Conduct conference at Project site to comply
with requirements in 1.0 Section "Project Management and Coordination."
Review requirements for waterproofing, including surface preparation
specified under other Sections, substrate condition and pretreatment,
minimum curing period, forecasted weather conditions, special details and
sheet flashings, installation procedures, testing and inspection procedures, and
protection and repairs.

5.3.1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver liquid materials to Project site in original packages with seals unbroken,
labeled with manufacturer's name, product brand name and type, date of
manufacture, and directions for storing and mixing with other components.

B. Store liquid materials in their original undamaged packages in a clean, dry,
protected location and within temperature range required by waterproofing
manufacturer.

C. Remove andreplace liquid materials that cannot be applied within their stated
shelf life.

D. Store rolls according to manufacturer's written instructions.
E. Protect stored materials from direct sunlight.
5.3.1.7 PROJECT CONDITIONS

A. Environmental Limitations: Apply waterproofing within range of ambient
and substrate  temperatures recommended by  waterproofing
manufacturer. Do not apply waterproofing to a damp or wet substrate.

a) Do not apply waterproofing in rain, fog, or mist.

B. Maintain adequate ventilation during preparation and application of
waterproofing materials.

5.3.1.8 WARRANTY

A.Manufacturer's Warranty: Provide written warranty, signed by waterproofing
manufacturer and Installer, and countersigned by the Contractor, agreeing
to replace waterproofing material that does not comply with requirements
or that does not remain watertight within specified warranty period.
Warranty includes responsibility for removing and replacing construction
and other work that conceals modified bituminous sheet waterproofing.

1. Warranty Period: 10 years after date of Substantial Completion.
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PRODUCTS

5.3.2.1 SHEET WATERPROOFING
A.APP-Modified Bituminous Sheet, Smooth Surfaced: ASTM D 6222, Grade S,
Type | or |l, polyester reinforced, atactic-polypropylene-modified bituminous
sheet, smooth surfaced; suitable for application indicated and installation
method specified; for use as follows:
1. Use: Base and top plies of two-ply, modified bituminous sheet
waterproofing.
B. Physical Properties: Provide APP-modified bituminous sheet materials with the
following properties when tested according to ASTM D 5147:
1. Thickness: 4.5 mm.
2. Tensile Strength: 15.75 kN/m at minus 18 deg. C (minus 0.4 deg. F) in
each direction.
3. Elongation at Maximum Load: 20 percent minimum at minus
18 deg. C (minus 0.4 deg. F) in each direction.
4. Tear Strength: 378 N minimum.
5. Low-Temperature Flexibility: Pass at minus 10 deg. C (14 deg. F).

5.3.2.2 AUXILIARY MATERIALS

A.General:  Furnish auxiliary materials recommended by waterproofing
manufacturer for infended use and compatible with sheet waterproofing.

B. Asphalt Primer: ASTM D 41.

C. Asphalt: ASTM D 312, Type lll or Type IV, as recommended by sheet
waterproofing manufacturer.

1. Label each container or provide certification with each load of bulk
asphalt identifying type of asphalt and indicating softening point,
minimum flash point, equiviscous temperature, and finished blowing
temperature.

D.Cants and Miscellaneous Accessories: Provide cants and miscellaneous
accessories recommended by sheet waterproofing manufacturer for
infended use.

E. Waterproofing and Sheet Flashing Accessories: Provide sealants, pourable
sealers, cone and vent flashings, inside and outside corner flashings,
termination reglets and bars, and other accessories recommended by
waterproofing manufacturer for intended use.

F. Protection Course: The following or, at the Contractor's option, alternative
means of protection as recommended by waterproofing manufacturer for
infended use, and acceptable to the Engineer.

1. Sand - cement scred layer.

2. Semirigid sheet of fiberglass or mineral — reinforced asphaltic care,
pressure laminated between two asphalt — saturated fibrous liners
and as follows:

a. Thickness : 3 mm.
b. adhesive: Rubber based solvent type recommended by water
proofing manufacturer for type of protection course.
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EXECUTION

5.3.3.1 EXAMINATION

A. Examine substrates, areas, and conditions, for compliance with requirements
and other conditions affecting performance.

1. Do not proceed with installation until after the minimum concrete
curing period recommended by waterproofing manufacturer.

2. Verify that substrate is visibly dry and free of moisture. Test for
capillary moisture by plastic sheet method according to
ASTM D 4263.

3. Notify the Engineer in writing of anticipated problems using
waterproofing over substrate.

4. Proceed with installation only after unsatisfactory conditions have
been corrected.

5.3.3.2 SURFACE PREPARATION

A. Clean, prepare, and freat substrate according to manufacturer's written
instructions. Provide clean, dust-free, and dry substrate for waterproofing
application.

B. Remove grease, oll, bitumen, form-release agents, paints, curing compounds,
and other penetrating contaminants or film-forming coatings from concrete.

C. Remove fins, ridges, mortar, and other projections and fill honeycomb,
aggregate pockets, holes, and other voids.

D. Prepare, fill, prime, and treat joints and cracks in substrate. Remove dust and
dirt from joints and cracks according to ASTM D 4258.

E. Mask off adjoining surfaces not receiving waterproofing to prevent spillage
and overspray affecting other construction.

F. Prepare, treat, and seal vertical and horizontal surfaces at terminations and
penetrations through waterproofing and at drains and profrusions according
to manufacturer's written instructions.

G. Install and secure cants, reinforcement strips, flashings and miscellaneous
accessories to comply with manufacturer's written instructions and
requirements for treatments at construction joints, horizontal to vertical surface
intersections, inside and outside corners, perimeters, and edges.

5.3.3.3 MODIFIED BITUMINOUS SHEET INSTALLATION

A. Install modified bituminous sheet over areas to receive waterproofing,
according to manufacturer's written instructions and applicable
recommendations.

1. Unroll sheet and allow fo relax for the minimum time period required
by manufacturer.

B. Two-Ply, Modified Bituminous Membrane: Install 2 plies of modified bituminous
sheet waterproofing, consisting of a base ply and a finish ply.

1. Base- and Finish-Ply Application: Torch apply each ply to substrate.

C. Horizontal Application: Apply sheets from low point to high point to ensure that
side laps shed water.

D. Laps: Accurately align sheets, without stretching, and maintain uniform side
and end laps of minimum dimensions required. Stagger end laps. Heat-weld
side and end laps and completely seal by rolling, leaving no voids.

1. Repair tears and voids in laps and lapped seams not completely
sealed.
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E. Repair tears and voids in waterproofing not complying with requirements. Slit
and flatten fishmouths and blisters. Patch with sheet waterproofing extending
150 mm beyond repaired areas in all directions.

F. Correct deficiencies to satisfaction of the Engineer, or remove sheet
waterproofing that does not comply with requirements, repair and prepare
substrates, re-apply waterproofing and repair flashings.

5.3.3.4 PROTECTION COURSE INSTALLATION

A. Install protection course over waterproofing membrane according to
manufacturer's written instructions and before beginning subsequent
construction operations. Minimize exposure of membrane.

5.3.3.5 PROTECTION AND CLEANING

A. Do not permit foot or vehicular traffic on unprotected horizontal membrane.

B. Protect installed waterproofing and protection course from damage due to
ultraviolet light, harmful weather exposures, physical abuse, and other causes.
Provide temporary coverings where installation may be subject to abuse and
cannot be concealed and protected by permanent construction immediately
after installation.

C. Clean spillage and soiling from adjacent construction using cleaning agents
and procedures recommended by manufacturer of affected construction.
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5.4 - SHEET METAL FLASHING AND TRIM

GENERAL

5.4.1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Section 1 Specification Sections, apply to this
Section.

5.4.1.2 SUMMARY
A. This Section includes the following sheet metal flashing and trim.
1. Formed roof flashing and trim.
B. Related Sections include the following:
1. Section "Cast-in-Place Concrete" for installing reglets.
2. 4.0 Section "Unit Block Masonry Assemblies" for installing through-wall
flashing, reglets, and other sheet metal flashing and trim.
3. 6.0 Section "Rough Carpentry" for wood nailers, curbs, and blocking.
4. 7.0 Section "Metal Roof Panels" for factory-formed metal roof panels
and flashing and trim not part of sheet metal flashing and trim.
5. 7.0 Section "Metal Wall Panels" for factory-formed metal wall panels
and flashing and trim not part of sheet metal flashing and trim.
6. 7.0 Section "Joint Sealants" for field-applied sheet metal flashing and
trim sealants.

5.4.1.3 PERFORMANCE REQUIREMENTS

A. General: Install sheet metal flashing and trim to withstand wind loads, structural
movement, thermally induced movement, and exposure to weather without
failing, rattling, leaking, and fastener disengagement.

B. Fabricate and install roof edge flashing and copings capable of resisting the
following forces according to:

1. Wind Loading: Design fascia panels to withstand wind forces
calculated in accordance with the UBC for a basic wind speed of
130 km/h, Importance Factor 1.00, and Exposure Category "C".

C. Thermal Movements: Provide sheet metal flashing and trim that allow for
thermal movements resulting from the following maximum change (range) in
ambient and surface temperatures by preventing buckling, opening of joints,
hole elongation, overstressing of components, failure of joint sealants, failure of
connections, and other detrimental effects. Provide clips that resist rotation
and avoid shear stress as a result of sheet metal and frim thermal movements.
Base engineering calculation on surface temperatures of materials due to both
solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 35 deg. C, ambient; 65 deg. C,
material surfaces.

D. WaterInfiliration: Provide sheet metal flashing and trim that do not allow water
infiltration to building interior.
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5.4.1.4 SUBMITTALS

A.

Product Data: For each type of product indicated. Include construction
details, material descriptions, dimensions of individual components and
profiles, and finishes.

Shop Drawings: Show layouts of sheet metal flashing and trim, including plans
and elevations. Distinguish between shop and field assembled work. Include
the following:

1. Identify material, thickness, weight, and finish for each item and
location in Project.

2. Details for forming sheet metal flashing and trim, including profiles,
shapes, seams, and dimensions.

3. Details for fastening, joining, supporting, and anchoring sheet metal
flashing and trim, including fasteners, clips, cleats, and attachments
to adjoining work.

4. Details of expansion-joint covers, including showing direction of
expansion and contraction.

Samples for Initial Selection: For each type of sheet metal flashing and frim
indicated with factory-applied color finishes.

1. Include similar Samples of trim and accessories involving color
selection.

Samples for Verification: For each type of exposed finish required, prepared
on Samples of size indicated below:

1. Sheet Metal Flashing: 300 mm long. Include fasteners, cleats, clips,
closures, and other attachments.

2. Trim: 300 mm long. Include fasteners and other exposed
accessories.

3. Accessories: Full-size Sample.

Quualification Data: For firms and persons specified in Article 1.4, "Quality
Assurance" fo demonstrate their capabilities and experience. Include lists of
completed projects with project names and addresses, names and addresses
of the Engineers and Employers, and other information specified.

5.4.1.5 QUALITY ASSURANCE

A.

Quality System: Comply with ISO 9001/9002 Quality System as a minimum.
Incorporate all the standard procedures supplied by the Engineer and the
Employer.

Sheet Metal Flashing and Trim Standard: Comply with SMACNA's "Architectural
Sheet Metal Manual." Conform to dimensions and profiles shown unless more
stringent requirements are indicated.

1. Copper Standard: Comply with CDA's "Copper in Architecture
Handbook."

Mockups: Build mockups to demonstrate aesthetic effects and set quality
standards for fabrication and installation.

1. Mockup of roof level, including built-in gutter fascia frim apron
flashing, approximately 1200 mm long, including supporting
construction cleats, seams, afttachments, underlayment, and
accessories.

2. Approval of mockups is for other material and construction qualities
specifically approved by the Engineer in writing.
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3. Approval of mockups does not constitute approval of deviations
from the Contract Documents contained in mockups unless such
deviations are specifically approved by the Engineer in writing.

4. Approved mockups may become part of the completed Work if
undisturbed at time of Substantial Completion.

D. Pre-installation Conference: Conduct conference at Project site to comply
with requirements in 1 Section "Project Management and Coordination."

1. Meet with the Employer, Engineer, Employer's insurer if applicable,
Installer, and installers whose work interfaces with or affects sheet
metal flashing and trim including installers of roofing materials, roof
accessories, unit skylights, and roof-mounted equipment.

2. Review methods and procedures related to sheet metal flashing and
trim.

3. Examine substrate conditions for compliance with requirements,
including flatness and attachment to structural members.

4. Document proceedings, including corrective measures and actions
required, and furnish copy of record to each participant.

5.4.1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver sheet metal flashing materials and fabrications undamaged. Protect
sheet metal flashing and trim materials and fabrications during transportation
and handling.

B. Unload, store, and install sheet metal flashing materials and fabrications in a
manner to prevent bending, warping, twisting, and surface damage.

C. Stack materials on platforms or pallets, covered with suitable weather tight and
ventilated covering. Do not store sheet metal flashing and trim materials in
contact with other materials that might cause staining, denting, or other
surface damage.

5.4.1.7 COORDINATION

A. Coordinate installation of sheet metal flashing and trim with interfacing and
adjoining construction to provide a leak proof, secure, and noncorrosive
installation.

PRODUCTS

5.4.2.1 SHEET METALS
A. Aluminum Sheet: ASTM B 209M, Alloy 3003, 3004, 3105, or 5005, Temper suitable
for forming and structural performance required, but not less than H14, finished
as follows:
1. Anodized Finish: Apply the following coil-anodized finish:

a. Closs I, Clear Anodic Finish: AA-M12C22A41 (Mechanical

Finish: non-specular as-fabricated; Chemical Finish: etched,
medium matte; Anodic Coating: Architectural Class |, clear

coating but 0.025 mm or thicker) complying with AAMA 611.

5.4.2.2 UNDERLAYMENT MATERIALS

A. Slip Sheet: Rosin-sized paper, minimum 0.16 kg/sq. m.
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5.4.2.3 MISCELLANEOUS MATERIALS

A.

General: Provide materials and types of fasteners, solder, welding rods,
protective coatings, separators, sealants, and other miscellaneous items as
required for complete sheet metal flashing and trim installation.
Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-
locking rivets and bolts, and other suitable fasteners designed to withstand
design loads.

1. Fasteners: Stainless steel.

2. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws,

gasketed, with hex washer head.
3. Blind Fasteners: High-strength aluminum or stainless-steel rivets.
4. Spikes and Ferrules: Same material as gutter; with spike with ferrule
matching internal gutter width.

Sedling Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound
sealing tape with release-paper backing. Provide permanently elastic, non-
sag, nontoxic, non-staining tape.
Elastomeric Sealant: ASTM C 920, elastomeric polyurethane, polysulfide or
silicone polymer sealant; of type, grade, class, and use classifications required
to seal joints in sheet metal flashing and trim and remain watertight.
Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber
sealant, polyisobutylene plasticized, heavy bodied for hooked-type expansion
joints with limited movement.
Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12,
compounded for 0.4 mm dry film thickness per coat. Provide inert-type
noncorrosive compound free of asbestos fibers, sulfur components, and other
deleterious impurities.

5.4.2.4 MANUFACTURED SHEET METAL FLASHING AND TRIM

A. Flashing: Fabricate from aluminum sheets to details indicated on Drawings and

approved shop drawings. Thickness shall not be less than 1.00 mm.

5.4.2.5 FABRICATION, GENERAL

A. General: Custom fabricate sheet metal flashing and trim to comply with

recommendations in SMACNA's "Architectural Sheet Metal Manual” that apply
to design, dimensions, metal, and other characteristics of item indicated. Shop
fabricate items where practicable. Obtain field measurements for accurate fit
before shop fabrication.

Fabricate sheet metal flashing and trim in thickness or weight needed to
comply with performance requirements, but not less than that specified for
each application and metal.

Fabricate sheet metal flashing and trim without excessive oil canning, buckling,
and tool marks and true to line and levels indicated, with exposed edges
folded back to form hems.

1. Seams for Aluminum: Fabricate nonmoving seams with flat-lock
seams. Form seams and seal with epoxy seam sealer. Rivet joints for
additional strength.

2. Seams for Other Than Aluminum: Fabricate nonmoving seams in
accessories with flat-lock seams. Tin edges to be seamed, form
seams, and solder.
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Seadled Joints:  Form non-expansion but movable joints in metal to
accommodate  elastomeric  sealant to comply with SMACNA
recommendations.

Expansion Provisions: Where lapped or bayonet-type expansion provisions in
the Work cannot be used, form expansion joints of intermeshing hooked
flanges, not less than 25 mm deep, filled with elastomeric sealant concealed
within joints.

Conceal fasteners and expansion provisions where possible on exposed-to-
view sheet metal flashing and trim, unless otherwise indicated.

. Fabricate cleats and attachment devices from same material as accessory

being anchored or from compatible, noncorrosive metal.
1. Thickness: As recommended by SMACNA's "Architectural Sheet
Metal Manual" for application but not less than thickness of metal
being secured.

Separate metal from non-compatible metal or corrosive substrates by coating
concealed surfaces at locations of contact with asphalt mastic or other
permanent separation as recommended by manufacturer.

5.4.2.6 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal

Products" for recommendations for applying and designating finishes.

B. Aluminum finish is specified in Clause 2.1 of this Section.

EXECUTION

5.4.3.1 EXAMINATION
A. Examine substrates, areas, and condifions, with the Installer present, to verify

actual locations, dimensions and other conditions affecting performance of
work.
1. Verify that substrate is sound, dry, smooth, clean, sloped for
drainage, and securely anchored.
2. Proceed with installation only after unsatisfactory conditions have
been corrected.

5.4.3.2 INSTALLATION, GENERAL

A. General: Anchor sheet metal flashing and trim and other components of the

B.

Work securely in place, with provisions for thermal and structural movement.
Use fasteners, solder, welding rods, protective coatings, separators, sealants,
and other miscellaneous items as required to complete sheet metal flashing
and trim system.

1. Torch cutting of sheet metal flashing and trim is not permitted.

Metal Protection: Where dissimilar metals will contact each other or corrosive
substrates, protect against galvanic action by painting contact surfaces with
bituminous coating or by other permanent separation as recommended by
fabricator or manufacturers of dissimilar metals.
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1.

Coat side of uncoated aluminum sheet metal flashing and frim with
bituminous coating where flashing and trim will contact wood,
ferrous metal, or cementations construction.

Underlayment: Where instaling metal flashing directly on
cementations or wood substrates, install a course of felt
underlayment and cover with a slip sheet or install a course of
polyethylene underlayment.

Bed flanges in thick coat of asphalt roofing cement where required
for waterproof performance.

C. Install exposed sheet metal flashing and trim without excessive oil canning,
buckling, and tool marks.

D. Install sheet metal flashing and trim true to line and levels indicated. Provide
uniform, neat seams with minimum exposure of solder, welds, and elastomeric

sealant.

E. Install sheet metal flashing and trim to fit substrates and to result in watertight
performance. Verify shapes and dimensions of surfaces to be covered before
fabricating sheet metal.

1.

Space cleats not more than 300 mm apart. Anchor each cleat with
two fasteners. Bend tabs over fasteners.

F. Expansion Provisions: Provide for thermal expansion of exposed flashing and
trim. Space movement joints at a maximum of 3 m with no joints allowed within
600 mm of corner or intersection. Where lapped or bayonet-type expansion
provisions cannot be used or would not be sufficiently watertight, form
expansion joints of intermeshing hooked flanges, not less than 25 mm deep,
filled with elastomeric sealant concealed within joints.

G. Fasteners: Use fasteners of sizes that will penetrate substrate not less than 32
mm for nails and not less than 20 mm for wood screws.

1.

Aluminum: Use stainless-steel fasteners.

H. Sealjoints with elastomeric sealant as required for watertight construction.

1.

Where sealant-filled joints are used, embed hooked flanges of joint
members not less than 25 mm into sealant. Form joints to completely
conceal sealant. When ambient temperature at fime of installation
is moderate, between 4 and 21 deg. C, set joint members for 50
percent movement either way. Adjust setting proportionately for
installation at higher ambient temperatures. Do not install sealant-
type joints at temperatures below 4 deg. C.

Prepare joints and apply sealants to comply with requirementsin 7.0
Section "Joint Sealants.”

l.  Aluminum Flashing: Rivet or weld joints in uncoated aluminum where necessary
for strength.

5.4.3.3 ROOF FLASHING INSTALLATION

A. General: Install sheet metal roof flashing and trim to comply with performance
requirements, sheet metal manufacturer's written installation instructions, and
SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners
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where possible, set units true to line, and level as indicated. Install work with
laps, joints, and seams that will be permanently watertight.
Counter flashing: Coordinate installation of counter flashing with installation of
base flashing. Insert counter flashing in reglets or receivers and fit tightly to base
flashing. Extend counter flashing 100 mm over base flashing. Lap counter
flashing joints a minimum of 100 mm and bed with elastomeric sealant.

1. Secure in a waterproof manner by means of snap-in installation and

sealant or lead wedges and sealant.

Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing
with installation of roofing and other items penetrating roof. Install flashing as
follows:
1. Turnlead flashing down inside vent piping, being careful not to block
vent piping with flashing.
2. Seal with elastomeric sealant and clamp flashing to pipes
penetrating roof except for lead flashing on vent piping.

5.4.3.4 CLEANING AND PROTECTION

A.

B.

C.

Clean exposed metal surfaces of substances that interfere with uniform
oxidation and weathering.

Clean and neutralize flux materials. Clean off excess solder and sealants.
Remove temporary protective coverings and strippable fiims as sheet metal
flashing and trim are installed. On completion of installation, clean finished
surfaces, including removing unused fasteners, metal filings, pop rivet stems,
and pieces of flashing. Maintain in a clean condition during construction.
Replace sheet metal flashing and trim that have been damaged or that have
deteriorated beyond successful repair by finish touchup or similar minor repair
procedures.
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5.5 - JOINT SEALANTS

GENERAL

5.5.1.1 RELATED DOCUMENTS

A.

Related Drawing and Detail.

5.5.1.2 SUMMARY

A.

B.

This Section includes sealants for the applications indicated on Drawings and

applications specified by reference to this Section.

Related Sections include the following:

1. Section "Unit Block Masonry Assemblies" for masonry control and expansion
joint fillers and gaskets.

2. 7.0, "Sheet Metal Flashing and Trim" for sealing joints related to flashing and
sheet metal for roofing.

3. 8.0 Section "Glazing" for glazing sealants.

4, 9.0 Section "Gypsum Board Assemblies" for sealing perimeter joints of
gypsum board assemblies to reduce sound transmission.

5. 9.0"Ceramic Tile" for sealing joints in ceramic tile.

6. 9.0 Section "Acoustical Panel Ceilings" for sealing edge moldings at
perimeters of acoustical ceilings.

5.5.1.3 DEFINITIONS

A.

o

TRAFFICABLE SEALANT: To qualify for fraffic use under ASTM C 920 requirements,
elastomeric sealants must demonstrate a shore A hardness of not less than 25
nor more than 50

LOW MODULUS: Tensile strength of 310 kPa or less.

. MEDIUM MODULUS: Tensile strength of not less than 310 kPa or more than 517

kPa. Movement capabilities of £50%
HIGH MODULUS: Tensile strength of more 517 kPa. Joint movement is limited to
+25% or less

5.5.1.4 PERFORMANCE REQUIREMENTS

A.

OmMmMOO

Provide joint sealants that have been produced and installed to establish and
maintain airtight confinuous seals, that are water resistant and cause no
staining or deterioration of joint substrates.

Sealant shall be compatible for adhesion with specified aluminum finishes, resin
base paint, glass, stone, metal, ceramic files, anodized aluminum, galvanized
steel and plastics such as polycarbonate and pvc etc.

Sealant shall be capable of withstanding dynamic movement of + 50 %.

Bond width of the sealant shall be minimum 10 mm.

All exterior joints shall be filled with self-expanding “Compriband”

Where required, use acoustical foam tape in conjunction with sealant.
Sealant shall be non-chalking and non-cracking. Based on performance, the
sealant shall be non-fire hazard.

H. Sealants for joints that may be exposed to direct sun rays shall be UV-resistant.

Fire-Resistive Joint Sealants: Provide joint sealants with fire-resistance ratings
indicated, as determined per ASTM E 119, but not less than that equaling or
exceeding the fire-resistance rating of the construction in which the joint
OCCuUTrs.

%94



SMIU

Technical Specifications — Architectural Works

5.5.1.5 SUBMITTALS

A.

B.

K.

Product Data: For each joint-sealant product indicated.

Samples for Initial Selection: Manufacturer's color charts consisting of strips of
cured sealants showing the full range of colors available for each product
exposed to view.

Samples for Verification: For each type and color of joint sealant required.
Install joint sealants in 13-mm- (1/2") wide joints formed between two 150-mm-
(6”) long strips of material matching the appearance of exposed surfaces
adjacent to joint sealants.

Product Certificates: Signed by manufacturers of joint sealants certifying that
products furnished comply with requirements and are suitable for the use
indicated.

Installer Certificates: Signed by product manufacturer certifying that Installer is
approved, authorized, or licensed by manufacturer to install his products.
Installer Experience: List of five projects (minimum) of a similar nature carried
out successfully by the installer with the same product endorsed by the
manufacturer’s representative.

Qualification Data: For firms and persons specified in "Quality Assurance" Article
to demonstrate their capabilities and experience. Include lists of completed
projects with project names and addresses, names and addresses of
architects/Consultants and owners, and other information specified.

. Preconstruction Field Test Reports: Indicate which sealants and joint

preparation methods resulted in optimum adhesion to joint substrates based
on preconstruction testing specified in "Quality Assurance" Arficle.

Field Test Report Log: For each elastomeric sealant application. Include
information specified in "Field Quality Control" Article.

Product Test Reports: From a qualified testing agency indicating sealants
comply with requirements and are compatible with joint substrates, shims, joints
sealant backings, secondary seals and miscellaneous materials, based on
comprehensive testing of current product formulations.

Warranties: Special warranties specified in this Section.

5.5.1.6 QUALITY ASSURANCE

A.

Quality System: Comply with ISO 9001/9002 Quality System as a minimum.
Incorporate all the standard procedures supplied by the Consultant and the
Employer.

Installer Qualifications: An experienced installer who has specialized in installing
joint sealants similar in material, design, and extent to those indicated for this
Project and whose work has resulted in joint-sealant installations with a record
of successful in-service performance.

. Source Limitations: Obtain each type of joint sealant through one source from

a single manufacturer.

Product Testing: Obtain test results for "Product Test Reports" Paragraph in

"Submittals" Article from a qualified testing agency based on testing current

sealant formulations within a 36-month period.

1. Testing Agency Quadlifications: An independent testing agency qualified
according to ASTM C 1021 to conduct the testing indicated, as
documented according to ASTM E 548.
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4.

5.

Test elastomeric joint sealants for compliance with requirements specified
by reference to ASTM C 920, and where applicable, to other standard test
methods.

Test elastomeric joint sealants according to SWRI's Sealant Validation
Program for compliance with requirements specified by reference to ASTM
C 920 for adhesion and cohesion under cyclic movement, adhesion-in peel,
and indentation hardness.

Test other joint sealants for compliance with requirements indicated by
referencing standard specifications and test methods.

Include test results performed on joint sealants after they have cured for 1
year.

Preconstruction Field-Adhesion Testing: Before installing elastomeric sealants,
field test their adhesion to joint substrates as follows:

1.

2.

Locate test joints where indicated or, if not indicated, as directed by

Consultant.

Conduct field tests for each application indicated below:

a. Each type of elastomeric sealant and joint substrate indicated.

b. Each type of non-elastomeric sealant and joint substrate indicated.

Noftify Consultant seven days in advance of dates and times when test joints

will be erected.

Arrange for tests to take place with joint sealant manufacturer's technical

representative present.

Test Method: Test joint sealants by hand-pull method described below:

a. Install joint sealants in 1500-mm- long joints using same materials and
methods for joint preparation and joint-sealant installation required for
the completed Work. Allow sealants to cure fully before testing.

b. Make knife cuts from one side of joint to the other, followed by two cuts
approximately 50 mm long at sides of joint and meeting cross cut at one
end. Place a mark 25 mm from cross-cut end of 50-mm piece.

c. Use fingers to grasp 50-mm piece of sealant between cross-cut end and
25-mm mark; pull firmly at a 20-degree angle or more in direction of side
cuts while holding a ruler along side of sealant. Pull sealant out of joint
to the distance recommended by sealant manufacturer for testing
adhesive capability, but not less than that equaling specified maximum
movement capability in extension; hold this position for 10 seconds.

d. For joints with dissimilar substrates, check adhesion to each substrate
separately. Do this by extending cut along one side, checking adhesion
to opposite side, and then repeating this procedure for opposite side.

Report whether sealant in joint connected to pulled-out portion failed to

adhere to joint substrates or tore cohesively. Include data on pull distance

used to test each type of product and joint substrate. For sealants that fail
adhesively, retest until satisfactory adhesion is obtained.

Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not

evidencing adhesive failure from testing, in absence of other indications of

noncompliance with requirements, will be considered satisfactory. Do not
use sealants that fail fo adhere to joint substrates during testing.

Mockups: Before installing joint sealants, apply elastomeric sealants as follows
to verify selections made under sample Submittals and to demonstrate
aesthetic effects and qualities of materials and execution:
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1. Joints in mockups of assemblies specified in other Sections that are
indicated to receive elastomeric joint sealants, which are specified by
reference to this Section.

5.5.1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers or bundles with
labels indicating manufacturer, product name and designation, color,
expiration date, pot life, curing fime, and mixing instructions for mulfi
component materials.

B. Store and handle materials in compliance with manufacturer's written
instructions to prevent their deterioration or damage due to moisture, high or
low temperatures, contaminants, or other causes.

5.5.1.8 PROJECT CONDITIONS

A. Environmental Limitations: Do not proceed with installation of joint sealants
under the following conditions:
1. When ambient and subsirate temperature conditions are outside limits
permitted by joint sealant manufacturer.
2. When ambient and substrate temperature conditions are outside limits
permitted by joint sealant manufacturer or are below 4.4 deg C.
3. When joint substrates are wet.

B. Joint-Width Conditions: Do not proceed with installation of joint sealants where
joint widths are less than those allowed by joint sealant manufacturer for
applications indicated.

C. Joint-Substrate Conditions: Do not proceed with installation of joint sealants
until contaminants capable of interfering with adhesion are removed from joint
substrates.

5.5.1.9 SEQUENCE AND SCHEDULING

A. Sequence installation of joint sealants to occur not less than 21 or more than 30
days after completion of waterproofing, unless otherwise indicated.
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5.5.1.10 WARRANTY

A. General Warranty: Special warranties specified in this Article shall not deprive
Employer of other rights Employer may have under other provisions of the
Contract Documents and shall be in addition to, and run concurrent with, other
warranties made by Contractor under requirements of the Contract
Documents.

B. Special Installer's Warranty: Written warranty, signed by Installer agreeing to
repair or replace elastomeric joint sealants that do not comply with
performance and other requirements specified in this Section within specified
warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

C. Special Manufacturer's Warranty: Written warranty, signed by elastomeric
sealant manufacturer agreeing to furnish elastomeric joint sealants to repair or
replace those that do not comply with performance and other requirements
specified in this Section within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

D. Special warranties specified in this Arficle exclude deterioration or failure of
elastomeric joint sealants from the following:

1. Movement of the structure resulting in stresses on the sealant exceeding
sealant manufacturer's written specifications for sealant elongation and
compression caused by structural settlement or errors attributable to
design or construction.

2. Disintegration of joint substrates from natural causes exceeding design
specifications.

3. Mechanical damage caused by individuals, tools, or other outside
agents.

4. Changes in sealant appearance caused by accumulation of dirt or
other atmospheric contaminants.

PRODUCTS

5.5.2.1 MATERIALS, GENERAL
A. Compaditibility: Provide joint sealants, backings, and other related materials that
are compatible with one another and with joint substrates under conditions of
service and application, as demonstrated by sealant manufacturer based on
testing and field experience.
B. Colors of Exposed Joint Sealants: As selected by Consultant from
manufacturer's full ranges for this characteristic.

5.5.2.2 SOLVENT-RELEASE-CURING JOINT SEALANTS

A. Acrylic  Sealant: Manufacturer's  standard  one-part,  nonsag,
solvent-release-curing acrylic terpolymer sealant complying with AAMA 808.3
or FS TT-S-00230 or both, with capability when tested for adhesion and cohesion
under maximum cyclic movement per ASTM C 719, to withstand the following
percentage change in joint width existing at time of application and remain

adhered to joint substrates indicated for Project without failing cohesively:
1. 12-1/2 percent movement in both extension and compression for a

total of 25 percent.
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5.5.2.3 ELASTOMERIC JOINT SEALANTS

A. Elastomeric Sealant Standard: Comply with ASTM C 920 and other requirements
indicated for each liquid-applied chemically curing sealant in the Elastomeric
Joint-Sealant Schedule at the end of Part 3, including those referencing
ASTM C 920 classifications for type, grade, class, and uses.

B. Additional Movement Capability: Where additional movement capability is
specified in the Elastomeric Joint-Sealant Schedule, provide products with the
capability, when tested for adhesion and cohesion under maximum cyclic
movement per ASTM C 719, to withstand the specified percentage change in
the joint width existing at the time of installation and remain in compliance with
other requirements of ASTM C 920 for uses indicated.

C. Stain-Test-Response Characteristics: Where elastomeric sealants are specified
in the Elastomeric Joint-Sealant Schedule to be non-staining to porous
substrates, provide products that have undergone testing according to
ASTM C 1248 and have not stained porous joint substrates indicated for Project.

D. Suitability for Contact with Food: Where elastomeric sealants are indicated for
joints that will come in repeated contact with food, provide products that
comply with 21 CFR 177.2600.

E. Suitability for Immersion in Liquids. Where elastomeric sealants are indicated
for Use | for joints that will be continuously immersed in liquids, provide products
that have undergone testing according to ASTM C 1247 and qualify for the
length of exposure indicated by reference to ASTM C 920 for Class 1 or 2. Liquid
used for testing sealants is deionized water, unless otherwise indicated.

5.5.2.4 ACOUSTICAL JOINT SEALANTS

A. Acoustical Sealant for Exposed and Concealed Joints: For each product of this
description indicated in the Acoustical Joint-Sealant Schedule at the end of
Part 3, provide manufacturer's standard non-sag, paintable, non-staining latex
sealant complying with ASTM C 834 and the following:

1. Product effectively reduces airborne sound fransmission through
perimeter joints and openings in building construction as
demonstrated by testing representative assemblies according to
ASTM E 90.

5.5.2.5 LATEX JOINT SEALANTS
A. Latex Sealant Standard: Comply with ASTM C 834
5.5.2.6 JOINT-SEALANT BACKING

A. General: Provide sealant backings of material and type that are non-staining;
are compatible with joint substrates, sealants, primers, and other joint fillers; and
are approved for applications indicated by sealant manufacturer based on
field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C 1330, of type indicated below and of size
and density to control sealant depth and otherwise contribute to producing
optimum sealant performance:

1. Proprietary, reticulated, closed-cell polymeric foam, nonoutgassing,
with a density of 40 kg/cu. m and tensile strength of 241 kPa in
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accordance with ASTM D 1623, and with water absorption less than
0.02 g/cc in accordance with ASTM C 1083.

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by
sealant manufacturer for preventing sealant from adhering to rigid, inflexible
joint-filler materials or joint surfaces at back of joint where such adhesion would
result in sealant failure. Provide self-adhesive tape where applicable.

D. Elastomeric Tubing Joint Backings: Neoprene, butyl, EPDM, or silicone tubing
complying with ASTM D 1056, nonabsorbent to water and gas, capable of
remaining resilient at temperatures down to -32 deg C. Provide products with
low compression set and of size and shape to provide a secondary seal, to
contfrol sealant depth, and otherwise confribute to optimum sealant
performance.

5.5.2.7 MISCELLANEOUS MATERIALS

A. Primer: Material recommended by joint sealant manufacturer where required
for adhesion of sealant to joint substrates indicated, as determined from
preconstruction joint-sealant-substrate tests and field tests.

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to
manufacturers of sealants and sealant backing materials, free of oily residues
or other substances capable of staining or harming joint substrates and
adjacent nonporous surfaces in any way, and formulated to promote optimum
adhesion of sealants with joint substrates.

C. Masking Tape: Non-staining, nonabsorbent material compatible with joint
sealants and surfaces adjacent to joints.

EXECUTION

5.5.3.1 EXAMINATION
A. Examine joints indicated to receive joint sealants, with Installer present, for
compliance with requirements for joint configuration, installation tolerances,
and other conditions affecting joint-sealant performance.
B. Proceed with installation only after unsatisfactory conditions have been
corrected.

5.5.3.2 PREPARATION
A. Surface Cleaning of Joints: Clean out joints immediately before installing joint
sealants to comply with joint sealant manufacturer's written instructions and the
following requirements:

1. Remove all foreign material from joint substrates that could interfere
with adhesion of joint sealant, including dust, paints (except for
permanent, protective coatings tested and approved for sealant
adhesion and compatibility by sealant manufacturer), old joint
sealants, oil, grease, waterproofing, water repellents, water, surface
dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, blast
cleaning, mechanical abrading, or a combination of these methods
to produce a clean, sound substrate capable of developing opfimum
bond with joint sealants. Remove loose particles remaining from above
cleaning operations by vacuuming or blowing out joints with oil-free
compressed air. Porous joint surfaces include the following:

a) Concrete.
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B.

b) Masonry.

c) Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.

4. Clean nonporous surfaces with chemical cleaners or other means that
do not stain, harm substrates, or leave residues capable of interfering
with adhesion of joint sealants.

a) Metal.

b) Glass.

c) Porcelain enamel.

d) Glazed surfaces of ceramic file.

Joint Priming: Prime joint substrates where recommended in writing by joint
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or
prior experience. Apply primer to comply with joint sealant manufacturer's
written instructions. Confine primers to areas of joint-sealant bond; do not allow
spillage or migration onto adjoining surfaces.

. Masking Tape: Use masking tape where required to prevent contact of sealant

with adjoining surfaces that otherwise would be permanently stained or
damaged by such contact or by cleaning methods required to remove sealant
smears. Remove tape immediately after tooling without disturbing joint seal.

5.5.3.3 INSTALLATION OF JOINT SEALANTS

A.

General: Comply with joint sealant manufacturer's written installation
instructions for products and applications indicated, unless more stringent
requirements apply.

Sealant Installation Standard: Comply with recommendations of ASTM C 1193
for use of joint sealants as applicable to materials, applications, and conditions
indicated.

. Acoustical Sealant Application Standard: Comply with recommendations of

ASTM C 9219 for use of joint sealants in acoustical applications as applicable to
materials, applications, and conditions indicated.
Install sealant backings of type indicated to support sealants during
application and at position required to produce cross-sectional shapes and
depths of installed sealants relative to joint widths that allow optimum sealant
movement capability.
1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before
sealant application and replace them with dry materials.
Install bond-breaker tape behind sealants where sealant backings are not used
between sealants and back of joints.
Install sealants by proven techniques to comply with the following and at the
same fime backings are installed:
1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses provided for each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint
widths that allow optimum sealant movement capability.

. Tooling of Non-sag Sealants: Immediately after sealant application and before

skinning or curing begins, tool sealants according to requirements specified
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below to form smooth, uniform beads of configuration indicated; to eliminate
air pockets; and to ensure contact and adhesion of sealant with sides of joint.

1.
2.

3.

Remove excess sealants from surfaces adjacent to joint.

Use tooling agents that are approved in writing by sealant

manufacturer and that do not discolor sealants or adjacent surfaces.

Provide concave joint configuration per Figure 5A in ASTM C 1193,

unless otherwise indicated.

Provide flush joint configuration, per Figure 5B in ASTM C 1193, where

indicated.

Provide recessed joint configuration, per Figure 5C in ASTM C 1193,

of recess depth and at locations indicated.

a) Use masking tape to protect adjacent surfaces of recessed
tooled joints.

5.5.3.4 FIELD QUALITY CONTROL

A. Field-Adhesion Testing: Field-test joint-sealant adhesion to joint substrates as

follows:

1.

2.

Extent of Testing: Test completed elastomeric sealant joints as follows:

a) Perform 10 tests for the first 300 m of joint length for each type of
elastomeric sealant and joint substrate.

b) Perform one test for each 300 m of joint length thereafter or one
test per each floor per elevation.

Test Method: Test joint sealants by hand-pull method described

below:

a) Make knife cuts from one side of joint to the other, followed by
two cuts approximately 50 mm long at sides of joint and meeting
cross cut at one end. Place a mark 25 mm from cross-cut end of
50-mm piece.

b) Use fingers to grasp 50-mm piece of sealant between cross-cut
end and 25-mm mark; pull firmly at a 90-degree angle or more in
direction of side cuts while holding a ruler along side of sealant.
Pull sealant out of joint to the distance recommended by sealant
manufacturer for testing adhesive capability, but not less than
that equaling specified maximum movement capability in
extension; hold this position for 10 seconds.

c) For joints with dissimilar substrates, check adhesion to each
substrate separately. Do this by extending cut along one side,
checking adhesion to opposite side, and then repeating this
procedure for opposite side.

Inspect joints for complete fill, for absence of voids, and for joint

configuration complying with specified requirements. Record results

in a field adhesion test log.

Inspect tested joints and report on the following:

a) Whether sealants in joints connected to pulled-out portion failed
to adhere to joint substrates or tore cohesively. Include data on
pull distance used to test each type of product and joint
substrate. Compare these results to determine if adhesion passes
sealant manufacturer's field- adhesion hand-pull test criteria.

b) Whether sealants filled joint cavities and are free from voids.
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B.

c) Whether sealant dimensions and configurations comply with
specified requirements.

5. Record test results in a field adhesion test log. Include dates when
sealants were installed, names of persons who installed sealants, test
dates, test locations, whether joints were primed, adhesion results
and percent elongations, sealant fill, sealant configuration, and
sealant dimensions.

6. Repair sealants pulled from test area by applying new sealants
following same procedures used to originally seal joints. Ensure that
original sealant surfaces are clean and new sealant contacts original
sealant.

Evaluation of Field-Test Results: Sealants not evidencing adhesive failure from
testing or noncompliance with other indicated requirements, will be
considered satisfactory. Remove sealants that fail to adhere to joint substrates
during testing or to comply with other requirements. Retest failed applications
until test results prove sealants comply with indicated requirements.

5.5.3.5 SEALANT INSTALLATION SCHEDULE

A.

General: Unless otherwise indicated, install sealants at the following locations.
For locations and applications not specified, install sealants of types
recommended by the joint sealant manufacturer.
Exterior Joints:
1. Non-Traffic Joints: One-part non-sag urethane sealant.
2. Joints Subject to Traffic: Multi-part pourable urethane sealant.
Interior Joints:
1. Joints Subject to Traffic: Multi-part pourable urethane sealant.
2. Non-Traffic Joints:
a) Joints Subject to Movement of 10 to 25 Percent: One-part non-
sag urethane sealant.
b) Joints Subject to Movement Under 10 Percent: Acrylic sealant.
3. Tiled Areas and Areas Subject to Atftack by Mildew: One-part
mildew-resistant silicone sealant.
4. Acoustical Rated Assemblies: Use acoustical sealant for sealing joints
through and around acoustical rated assemblies.
Paintable Wall Joints: Acrylic sealant.
Sealants Subject to Contact with Food: Comply with requirements in
Clause 2.3/D of this Section.
7. Sealants Subject to Water Immersion: Comply with requirements in
Clause 2.3/E of this Section.

o o

5.5.3.6 CLEANING

A.

Clean off excess sealants or sealant smears adjacent to joints as the Work
progresses by methods and with cleaning materials approved in writing by
manufacturers of joint sealants and of products in which joints occur.

103



SMIU Technical Specifications — Architectural Works

PROTECTION

A. Protect joint sealants during and after curing period from contact with
contaminating substances and from damage resulting from construction
operations or other causes so sealants are without deterioration or damage at
time of Substantial Completion. If, despite such protection, damage or
deterioration occurs, cut out and remove damaged or deteriorated joint
sealants immediately so installations with repaired areas are indistinguishable
from the original work.

END OF SECTION

104



SMIU Technical Specifications — Architectural Works

2. Doors and Windows
6.1- ALUMINIUM FRAMED ENTRANCES AND STORESFRONTS

GENERAL

6.1.1.1 RELATED DOCUMENTS

A. Drawing and general provisions of the contracts, including general and
supplementary Conditfions.

6.1.1.2 SUMMARY

A. This Section includes the following:

1. Exterior manual-swing aluminum doors.

B. Related Sections include the following:

1. 8.0 Section "Door Hardware" for lock cylinders and closers.

2. 8.0 Section "Glazing" for glazing requirements to the extent not specified in

this Section.
6.1.1.3 PERFORMANCE REQUIREMENTS

A. General: Provide aluminum-framed systems, including anchorage, capable of
withstanding, without failure, the effects of the following:

1. Structural loads.

2. Thermal movements.

3. Movements of supporting structure indicated on Drawings including, but
not limited to, story drift and deflection from uniformly distributed and
concentrated live loads.

Dimensional tolerances of building frame and other adjacent construction.
Failure includes the following:

a) Deflection exceeding specified limits.

b) Thermal stresses transferred to building structure.

c) Framing members transferring stresses, including those caused by
thermal and structural movements, to glazing.

d) Glazing-to-glazing contact.

e) Noise or vibration created by wind and thermal and structural
movements.

f) Loosening or weakening of fasteners, attachments, and other
components.

g) Sealant failure.

h) Failure of operating units to function properly.

B. Structural Loads:

1. Wind Loads: Uniform Building Code (UBC) 1997 Edition, Exposure C, Basic
Wind Speed 130 km/hr.

2. Seismic Loads: Provide aluminum systems, including anchorage, capable
of withstanding the effects of earthquake motions calculated according to
requirements of Uniform Building Code (UBC), 1997 Edition, Zone 2A.

C. Deflection of Framing Members:

1. Deflection Normal to Wall Plane: Limited to 1/175 of clear span for spans up
to 4.1 m and to 1/240 of clear span plus 6.35 mm (4/16") for spans greater
than 4.1 m (3/16").

2. Deflection Parallel to Glazing Plane: Limited to amount not exceeding that
which reduces glazing bite to less than 75 percent of design dimension and
that which reduces edge clearance between framing members and
glazing or other fixed components directly below to less than 3.2 mm (2/16")

o
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and clearance between members and operable units directly below to less
than 1.5 mm (1/16").

D. Structural-Test Performance: Provide aluminum systems tested according to
ASTM E 330 as follows:

1. When tested at positive and negative wind-load design pressures, systems
do not evidence deflection exceeding specified limits.

2. When tested at 150 percent of positive and negative wind-load design
pressures, systems, including anchorage, do not evidence material failures,
structural distress, and permanent deformation of main framing members
exceeding 0.2 percent of span.

3. Test Durations: As required by design wind velocity but not less than 10
seconds.

E. Thermal Movements: Provide exterior aluminum systems that allow for thermal
movements resulting from the following maximum change (range) in ambient
and surface temperatures. Base Consultanting calculation on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat
loss.

1. Temperature Change (Range): 35 deg C, ambient; 65 deg C, material
surfaces.

2. Test Performance: No buckling; stress on glass; sealant failure; excess stress
on framing, anchors, and fasteners; or reduction of performance when
tested according to AAMA 501.5.

a) Test Ambient Temperature Range: plus 15 to 55 deg. C.

F. Air Infiltration: Provide exterior aluminum systems with maximum air leakage
through fixed glazing and framing areas of 0.03 L/s per sq. m of fixed wall area
when tested according fo ASTM E 283 at a minimum static-air-pressure
difference of 300 Pa.

G. Water Penetration Under Static Pressure: Provide exterior aluminum systems that

do not evidence water penetration through fixed glazing and framing
areas when

tested according to ASTM E 331 at a minimum static-air-pressure difference
of 20

percent of positive wind-load design pressure, but not less than 300 Pa.

F. Water Penetration Under Dynamic Pressure: Provide exterior aluminum systems
that do not evidence water leakage through fixed glazing and framing areas
when tested according to AAMA 501.1 under dynamic pressure equal tfo 20
percent of positive wind-load design pressure, but not less than 300 Pa.

G. Sound Transmission: Provide exterior aluminum-framed systems with fixed
glazing and framing areas having minimum STC 30 according to ASTM E 413
and an OITC 26 according to ASTM E 1332, as determined by testing according
to ASTM E 90.

6.1.1.4 SUBMITTALS

A. Product Data: Include construction details, material descriptions, dimensions of
individual components and profiles, and finishes for each type of product
indicated.
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6.

—_

=Xe

TQm

J.
K.

L.

. Shop Drawings: For aluminum-framed systems. Include plans, elevations,

sections, details, and attachments to other work.

1. Include structural analysis data signed and sealed by the qualified
professional Consultant responsible for their preparation.

2. Include details of provisions for system expansion and contraction and for
draining moisture occurring within the system to the exterior.

3. For enfrances, include hardware schedule and indicate operating
hardware types, functions, quantities, and locations.

. Samples for Initial Selection: For units with factory-applied color finishes.

Samples for Verification: For each type of exposed finish required, in
manufacturer's standard sizes.

Fabrication Sample: Of each vertical-to-horizontal intersection of systems,
made from 300-mm (12”) lengths of full-size components and showing details
of the following:

1. Joinery

2. Anchorage

3. Expansion provisions

4. Glazing

5. Flashing and drainage

Welding certificates.

. Qualification Data: For Installer and testing agency.

Preconstruction Sealant Test Reports: For structural-sealant-glazed systems,
compatibility and adhesion test reports from sealant manufacturer indicating
that materials forming joint substrates and joint-sealant backings have been
tested for compatibility and adhesion with sealants. Include sealant
manufacturer's interpretation of test results for sealant performance and
recommendations for primers and substrate preparation needed to obtain
adhesion.

Product Test Reports: Based on evaluation of comprehensive tests performed
by a qualified testing agency, for aluminum-framed systems.

Field quality-control test and inspection reports.

Maintenance Data: For aluminum-framed systems to include in maintenance
manuals.

Warranties: Special warranties specified in this Section.

.1.5 QUALITY ASSURANCE
A.

Quality System: Comply with ISO 9001/9002 Quality System as a minimum.
Incorporate all the standard procedures supplied by the Consultant and the
Employer.

Installer Qualifications: Capable of assuming Consultant responsibility and

performing work of this Section and who is acceptable to manufacturer.

1. Consultant Responsibility: Preparation of data for aluminum-framed systems
including Shop Drawings based on testing and Consultant analysis of
manufacturer's standard units in assemblies similar to those indicated for this
Project and submission of reports of tests performed on manufacturer's
standard assemblies.

. Testing Agency Qualifications: An independent agency qualified according to

ASTM E 699 for testing indicated.
Product Options: Information on Drawings and in Specifications establishes
requirements for systems' aesthetic effects and performance characteristics.
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E.

F.

Aesthetic effects are indicated by dimensions, arrangements, alignment, and

profiles of components and assemblies as they relate to sightlines, to one

another, and to adjoining construction. Performance characteristics are
indicated by criteria subject to verification by one or more methods including
preconstruction testing, field testing, and in-service performance.

1. Do not modify infended aesthetic effects, as judged solely by Consultant,
except with Consultant's approval. If modifications are proposed, submit
comprehensive explanatory data to Consultant for review.

Welding: Qualify procedures and personnel according to AWS D1.2, "Structural
Welding Code-Aluminum."
Mockups: Prior to installing aluminum entfrances, construct one mockup for an
exterior aluminum entrances to verify selections made under sample submittals
and to demonstrate aesthetic effects as well as qualities of materials and
execution. Build mockups to comply with the following requirements, using
materials indicated for Work. Include class, glazing materials and spandrel
panels.

1. Locate mockups on-site in the location and of the size indicated on
Drawings.

2. Notify Consultant 7 days in advance of the dates and times when mockups
will be constructed.

3. Demonstrate the proposed range of aesthetic effects and workmanship.

4. Obtain Consultant's approval of mockups before start of Work.

5. Retain and maintain mockups during construction in an undisturbed
conditions as a standard for judging the completed Work.

a) Approved mockups in an undisturbed condition at the time of
Substantial Completion as judged solely by the Consultant may
become part of the completed Work, otherwise dismantle
mockup and install permanent works.

6.1.1.6 PROJECT CONDITIONS

A. Field Measurements: Verify actual locations of structural supports for aluminum-

framed systems by field measurements before fabrication and indicate
measurements on Shop Drawings.

108



SMIU Technical Specifications — Architectural Works

6.1.1.7 WARRANTY

A. Special Assembly Warranty: Manufacturer's standard form in  which
manufacturer agrees to repair or replace components of aluminum-framed
systems that do not comply with requirements or that deteriorate as defined in
this Section within specified warranty period.

1. Failures include, but are not limited to, the following:

a) Structural failures including, but not limited to, excessive
deflection.

b) Noise or vibration caused by thermal movements.

c) Deterioration of metals, metal finishes, and other materials
beyond normal weathering.

d) Water leakage through fixed glazing and framing areas.

e) Failure of operating components to function properly.

f)  Warranty Period: Five years from date of Substantial Completion.

B. Special Finish Warranty: Manufacturer's standard form in which manufacturer
agrees to repair or replace components on which finishes fail within specified
warranty period. Warranty does not include normal weathering.

1. Warranty Period: 20 years from date of Substantial Completion.

PRODUCTS

6.1.2.1 MATERIALS

A. Aluminum: Alloy and temper recommended by manufacturer for type of use
and finish indicated, but not less than alloy and temper 6063 T5. Minimum wall
thickness of extrusions for main ribs shall be 2.00 mm.
1. Sheet and Plate: ASTM B 209M.
2. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221M.
3. Extruded Structural Pipe and Tubes: ASTM B 429.
4. Structural Profiles: ASTM B 308/B 308M.
5. Welding Rods and Bare Electrodes: AWS A5.10/A5.10M.

6.1.2.2 FRAMING SYSTEMS

A. Framing Members: Manufacturer's standard extruded-aluminum framing
members of thickness required and reinforced as required to support imposed
loads.

B. Brackets and Reinforcements: Manufacturer's standard high-strength
aluminum with non-staining, nonferrous shims for aligning system components.

C. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, non-
staining, non-bleeding fasteners and accessories compatible with adjacent
materials.

1. Where fasteners are subject to loosening or turning out from thermal
and structural movements, wind loads, or vibration, use self-locking
devices.

Reinforce members as required to receive fastener threads.
3. Use exposed fasteners with countersunk Phillips screw heads, finished
to match framing system.

A
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6.1.2.3 Weather-stripping

A. Compression Weather stripping: Cellular elastomeric preformed gasket and
sealing material of vulcanized rubber, EPDM or neoprene, to ASTM D 2000

6.1.2.4 GLAZING SYSTEMS

A. Glass Type: As indicated on Drawings and specified in 8.0, Section "Glazing".

B. Glazing Material: As specified in 8.0 Section "Glazing."

C. Bond-Breaker Tape: Manufacturer's standard TFE-fluorocarbon or polyethylene
material to which sealants will not develop adhesion.

6.1.2.5 DOORS

A. Doors: Manufacturer's standard glazed doors, for manual swing operation.

1. Door Construction: 44-mm (2”) overall thickness unless otherwise
indicated on Drawings, with  minimum 5-mm (3/16"), extruded-
aluminum tubular rail and stile members. Mechanically fasten corners
with reinforcing brackets that are deep penetration and fillet welded
or that incorporate concealed tie rods.

2. Door Design: Wide stile; 127-mm (5”) nominal width.

3. Glazing Stops and Gaskets: Square, snap-on, extruded-aluminum stops
and preformed gaskets.

4. Provide non removable glazing stops on outside of door.

6.1.2.6 HARDWARE

A. General: Provide heavy-duty hardware units indicated in sizes, number, and
type recommended by manufacturer for swing doors indicated and
fabricated from cast, wrought or extruded aluminum. Finish exposed parts to
match door finish, unless otherwise indicated.

B. Pivot Hinges:

1. Standard: BHMA A156.4, Grade 1.
2. Offset-Pivot Hinges: Provide top, boftom and intermediated offset
pivots at each door leave.

C. Closers, General: Comply with requirements of 8.0 Section “Door Hardware”
and manufacturer's recommendations for closer size, depending on door size,
exposure to weather, and anticipated frequency of use.

1. Closing Cycle: Comply with requirements of authorities having
jurisdiction.

2. Opening Force: Comply with the following maximum opening-force
requirements for locations indicated:

a) Exterior Doors: 15 Ibf (67 N).

D. Hardware for Swing Doors:

1. Hinges: As specified.

2. Door Pulls: Provide manufacturer's standard aluminum pull grips.

3. Door Stops: Floor-or-wall-mounted door stop as appropriate, with
integral rubber bumper complying with ANSI A 156.16, Grade 1.

4. Keyed Cylinders: Mortise-type, 5-pin tumbler, stainless steel, inside
cylinder units with cast aluminum face complying with ANSI A 156.5,
Grade 1. Furnish 4 keys for each cylinder. Include cylinders in the
master keying system.
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5. Locks: Roller type, for installation in aluminum styles of width indicated,
aluminum casing.

6. Closers: As specified in this Section and in 8.0, Section “Door
Hardware”.

6.1.2.7 ACCESSORY MATERIALS

A. Joint Sealants: For installation at perimeter of aluminum-framed systems, as
specified in 7.0 Section "Joint Sealants."

B. Bituminous Paint. Cold-applied asphalt-mastic paint complying with SSPC-
Paint 12 requirements except containing no asbestos, formulated for 0.75-mm
(1/32") thickness per coat.

6.1.2.8 FABRICATION

A. General: Fabricate components that, when assembled, will have accurately
fitted joints with ends coped or mitered to produce hairline joints free of burrs
and distortion. After fabrication, clearly mark components to identify their
locations in Project according to Shop Drawings.

1. Form aluminum shapes before finishing.

2. Weld in concealed locations to greatest extent possible to minimize
distortion or discoloration of finish. Remove weld spatter and welding
oxides from exposed surfaces by descaling or grinding.

3. Framing Members, General: Fabricate components that, when
assembled, have the following characteristics:

a) Profiles that are sharp, straight, and free of defects or
deformations.

b) Accurately fitted joints with ends coped or mitered.

c) Means to drain water passing joints, condensation occurring
within framing members, and moisture migrating within the
system to exterior.

d) Physical and thermal isolation of glazing from framing members.

e) Accommodations for thermal and mechanical movements of
glazing and framing fto maintain required glazing edge
clearances.

f) Provisions for field replacement of glazing from exterior or interior.

g) Fasteners, anchors, and connection devices that are concealed
from view to greatest extent possible.

B. Mechanically Glazed Framing Members: Fabricate for flush glazing (without
projecting stops).

C. Door Frames: Reinforce as required to support loads imposed by door
operation and for installing hardware.

1. At exterior doors, provide compression weather stripping aft fixed stops.

2. At interior doors, provide silencers at stops to prevent metal-to-metal
contact. Install three silencers on strike jamb of single-door frames and
two silencers on head of frames for pairs of doors.

D. Doors: Reinforce doors as required for installing hardware.
1. At pairs of exterior doors, provide sliding weather stripping retained in
adjustable strip mortised into door edge.
2. At exterior doors, provide weather sweeps applied to door bottom:s.
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E.

Hardware Installation: Factory install hardware to the greatest extent possible.
Cut, drill, and tap for factory-installed hardware before applying finishes.
1. After fabrication, clearly mark components to identify their locations in
Project according to Shop Drawings.
Forming: Form shapes with sharp profiles, straight and free of defects or
deformations, before finishing.
1. Prepare components to receive concealed fasteners and anchor and
connection devices.
2. Fabricate components to drain water passing joints and condensation
and moisture occurring or migrating within the system to the exterior.
Welding: Weld components to comply with referenced AWS standard. Weld
before finishing components to greatest extent possible. Weld in concealed
locations to greatest extent possible to minimize distortion or discoloration of
finish. Remove weld spatter and welding oxides from exposed surfaces by
descaling or grinding.

. Glazing Channels: Provide minimum clearances for thickness and type of glass

indicated according to FGMA's "Glazing Manual."

Metal Protection: Where aluminum will contact dissimilar metals, protect
against galvanic action by painting contact surfaces with primer or by
applying sealant or tape recommended by manufacturer for this purpose.
Where aluminum will contact concrete or masonry, protect against corrosion
by painting contact surfaces with bituminous paint.

Entrances: Fabricate door framing in profiles indicated. Reinforce as required
to support imposed loads. Factory assemble door and frame units and factory
install hardware to greatest extent possible. Reinforce door and frame units as
required for installing hardware indicated. Cut, drill, and tap for factory-
installed hardware before finishing components.

Exterior Doors: Provide compression weather stripping at fixed stops. At other
locations, provide sliding weather stripping retained in adjustable strip mortised
into door edge.

6.1.2.9 ALUMINUM FINISHES

A.

B.

C.

General: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating finishes.
Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.
High-Performance Organic Finish (3-Coat Fluoropolymer): AA-C12C40R1x
(Chemical Finish: cleaned with inhibited chemicals; Chemical Finish:
conversion coating; Organic Coating: manufacturer's standard 3-coat,
thermocured system consisting of specially formulated inhibitive primer,
fluoropolymer color coat, and clear fluoropolymer topcoat, with both color
coat and clear topcoat containing not less than 70 percent polyvinylidene
fluoride resin by weight). Prepare, pretreat, and apply coating to exposed
metal surfaces to comply with AAMA 2605 and with coatfing and resin
manufacturers' written instructions.

1. Color and Gloss: As selected by Consultant from manufacturer's full

range.
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EXECUTION

6.1.3.1 EXAMINATION
A. Examine areas, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of work.
1. Proceed with installation only after unsatisfactory conditions have
been corrected.

6.1.3.2 INSTALLATION

A. Install aluminum swing doors in accordance with manufacturer's recom-
mendations and approved shop drawings.

B. Install units plumb, level, and square, true to line or curvature as required, in
alignment with work of other trades, free from waves, buckles, sags or other
defects. Provide secure anchorage for all parts of work. Coordinate with
related trades to ensure proper mating and connecting of the work.

C. Isolate aluminum from contact with dissimilar metals and materials by applying
on contact surfaces a heavy coat of approved alkali-resistant bituminous
paint; or by separating surfaces with a non-absorptive tape or gasket.

D. Install work in prepared openings. Conform with applicable requirements for
assuring use of proper materials and procedures to prevent electrolytic
deterioration.

E. Comply with manufacturer's instructions and recommendations for installation
of work. Shim and allow for movement resulting from changes in thermal
conditions.

F. Set frames level, plumb and in true alignment in accordance with approved
shop drawings. Construct completely tight and waterproof assembilies.
Provide proper support and anchor securely in place.

G. Provide sealing as necessary to make work watertight and properly finished
including joints between frames and adjoining construction.

H. Moving Parts: There shall be no aluminum to aluminum contact between
hardware parts or swing doors members which move relative to each other
and remain in contact.

|. Hardware: Install hardware to hardware manufacturer's instructions and
installation templates.

6.1.3.3 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified independent testing and inspecting
agency to perform field tests and inspections and prepare test reports.

B. Test Services: Test aluminum swing doors as part of the assembly including them
as specified in relevant Specifications Sections.

6.1.3.4 Adjusting

A. Adjust operating swing doors and hardware to provide a tight fit at contact
points and weather-stripping for smooth operation and weathertight closure.

6.1.3.5 Cleaning

A. Clean aluminum surfaces promptly after installing units. Avoid damaging
protective coatings and finishes. Remove excess glazing and sealing
compounds, dirt and other substances.
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B. Lubricate hardware and the moving parts. Clean glass of pre-glazed units
promptly after installing sliding glass door units.

C. Wash and polish glass on both faces not more than 4 days prior to the date
scheduled for final inspection. Comply with manufacturer's recommendations
for final cleaning and maintenance.

D. Remove and replace glass that is broken, chipped, cracked, abraded, or
damaged in other ways during the construction period, including by natural
causes, accidents and vandalism at no additional cost to the Employer.

6.1.3.6 Protection

A. Institute and maintain protective and other precautions required through
remainder of construction period to ensure that except for normal weathering

aluminum.
B. Aluminum swing doors units will be clean, neat and without damage or
deterioration at time of Substantial Completion.
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6.2 - ALUMINUM WINDOWS

GENERAL

2.11.2.1 RELATED DOCUMENTS

A.

Drawing and general provisions of the Contract, including general and
supplementary Conditions.

2.11.2.2 SUMMARY

A.
B.

This Section includes aluminum-framed windows
Related Sections include the following:
1. 8.0 Section "Aluminum Framed Entrances and Storefronts."
2. 8.0 Section "Glazing" for glazing requirements for aluminum windows,
including those specified to be factory glazed.

2.11.2.3 DEFINITIONS

A.

Structural test pressure, for uniform load structural test, is equivalent to 150
percent of design pressure.

2.11.2.4 PERFORMANCE REQUIREMENTS

A.

General: Provide aluminum windows capable of complying with performance
requirements indicated, based on testing manufacturer's windows that are
representative of those specified and that are of test size indicated below:

1. Size indicated on Drawings.

Structural Performance: Provide aluminum windows capable of withstanding
the following, including wind loads based on passing AAMA/NWWDA 101/1.5.2,
Uniform Load Structural Test, at basic wind speed indicated:

2. Deflection: Design glass framing system to limit lateral deflections of
glass edges to less than 1/175 of glass-edge length 19 mm, whichever
is less, at design pressure based on structural computations.

3. Basic Wind Speed: Detftermine wind loads and resulting design
pressures applicable to Project according to the following, based on
mean roof heights above grade as indicated on Drawings:

a) Uniform Building Code, 1997 Edition, Exposure C, Basic Wind
Speed 130 km/hr

. Air Infiltration: Maximum rate not more than indicated when tested according

to AAMA/NWWDA 101/1.5.2, Air Infiltration Test.
1. Maximum Rate: 2 cu. m/h x sg. m of area at an inward test pressure of
300 Pa.
Water Resistance: No water leakage as defined in AAMA/NWWDA referenced
test methods at a water test pressure equaling that indicated, when tested
according to AAMA/NWWDA 101/1.5.2, Water Resistance Test.
1. Test Pressure: 20 percent of positive design pressure, but not more than
580 Pa.
Thermal Transmittance: Provide aluminum windows with a whole-window U-
value maximum indicated at 15-mph (24-km/h) exterior wind velocity and
winter condition temperatures when tested according to AAMA 1503 and
ASTM E 1423.
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1. U-Value: shall not exceed U-value specified for glass insulating units

specified in 8.0 Section "Glazing".
F. Sound Transmission Class: Provide glazed windows rated for not less than 26

G.

STC when tested for laboratory sound transmission loss according to ASTM E 90
and determined by ASTM E 413.
Thermal Movements: Provide aluminum windows, including anchorage, that
accommodate thermal movements of units resulting from the following
maximum change (range) in ambient and surface temperatures without
buckling, distortion, opening of joints, failure of joint sealants, damaging loads
and stresses on glazing and connections, and other detrimental effects. Base
Consultant calculation on actual surface temperatures of materials due to
solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 35 deg C, ambient; 65 deg C material

surfaces.

Life-Cycle Testing: Test according to AAMA 9210 and comply with AAMA/
WDMA 101/1.S.2.

2.11.2.5 SUBMITTALS

A.

00

Product Data: Include construction details, material descriptions, fabrication
methods, dimensions of individual components and profiles, hardware, finishes,
and operating instructions for each type of aluminum window indicated.

. Shop Drawings: Include plans, elevations, sections, details, hardware,

aftachments to other Work, operational clearances, and the following:
Mullion details, including reinforcement and stiffeners.
Joinery details.
Expansion provisions.
Flashing and drainage details.
Weather-stripping details.
Thermal-break details.
Glazing details.
For installed products indicated to comply with design loads, include
structural analysis data signed and sealed by the qualified professional
Consultant responsible for their preparation and used to determine the
following:

a) Structural test pressures and design pressures from basic wind

speeds indicated.
b) Deflection limitations of glass framing systems.

PN AWM~

. Sampiles for Initial Selection: For units with factory-applied color finishes.

Samples for Verification: For aluminum window components required,
prepared on Samples of size indicated below.

1. Main Framing Member: 300-mm- (12") long, full-size sections of
extrusions with factory-applied color finish.

2. Hardware: Full-size units with factory-applied finish.

3. Weather Stripping: 300-mm- (12") long sections.

4. Consultant reserves the right to require additional samples that show
fabrication techniques, workmanship, and design of hardware and
accessories.

Qualification Data: For manufacturer, Installer, and testing agency.
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G.

1. Installer Experience: List of five projects (minimum) of a similar nature
carried out successfully by the installer with the same product
endorsed by the manufacturer’s representative.

2. Field Quality-Control Test Reports: From a qualified testing and
inspecting agency engaged by Contractor.

Product Test Reports: Based on evaluation of comprehensive tests performed
within the last four years by a qualified testing agency, for each type, grade,
and size of aluminum window. Test results based on use of down-sized test units
will not be accepted.

Maintenance Data: For operable window sash, operating hardware, weather
stripping and finishes to include in maintenance manuals.

2.11.2.6 QUALITY ASSURANCE

A.

Quality System: Comply with ISO 9001/9002 Quality System as a minimum.
Incorporate all the standard procedures supplied by the Consultant and the
Employer.

Manufacturer Qualifications: A firm experienced in manufacturing items
specified in this section similar to those indicated for this Project and with a
record of successful in-service performance, as well as sufficient production
capacity to manufacture required units.

Installer Qualifications: An installer acceptable to aluminum window
manufacturer for installation of units required for this Project.

1. A quadlified firm specializing in performing the work of this Section with
minimum three years documented experience and that is approved,
authorized, or licensed by the product manufacturer to install his
product and that is eligible to receive manufacturer's warranty.
Include project names and addresses, names and addresses of
Consultants and Employers, and other information specified

Testing Agency Qualifications: An independent testing agency, acceptable to
Consultant, with the experience and capability to conduct the testing
indicated, as documented according to ASTM E 548.

Source Limitations: Obtain aluminum windows through one source from asingle
manufacturer.

Fenestration Standard: Comply with AAMA/WDMA 101/1.5.2, "Voluntary
Specifications for Aluminum, Vinyl (PVC) and Wood Windows and Glass Doors,"
for minimum standards of performance, materials, components, accessories,
and fabrication unless more stringent requirements are indicated.

. Mockups: Build mockups to verify selections made under sample Submittals

and to demonstrate aesthetic effects and qualities of materials and execution.

1. Build mockup in building envelope wall in locations selected by
Consultant.

2. Build one mockup of each type of windows indicated on Drawings.

3. Approved mockups may become part of the completed Work if
undisturbed at time of Substantial Completion as judged solely by the
Consultant, otherwise dismantle mockups, remove site and install
permanent works.

Pre-installation Conference: Conduct conference at Project site to comply with
requirements in 1.0 Section "Project Management and Coordination."

2.11.2.7 PROJECT CONDITIONS
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A. Field Measurements: Verify aluminum window openings by field measurements
before fabrication and indicate measurements on Shop Drawings.

2.11.2.8 WARRANTY

A. Special Warranty: Provide written warranty signed by Manufacturer and
Contractor in which manufacturer agrees to repair or replace aluminum
windows that fail in materials or workmanship within specified warranty period.
Failures include, but are not limited to, the following:

1. Failure to meet performance requirements.

2. Structural failures including excessive deflection.

3. Water leakage, air infiltration, or condensation.

4. Faulty operation of movable sash and hardware.

5. Deterioration of metals, metal finishes, and other materials beyond
normal weathering.

Insulting glass failure.

Warranty Period: 5 years from date of Substantial Completion.

8. Warranty Period for Metal Finishes: 20 years from date of Substantial
Completion.

NOo

PRODUCTS

6.2.2.1 MATERIALS, GENERAL

A. Aluminum Extrusions: Alloy and temper recommended by aluminum window
manufacturer for strength, corrosion resistance, and application of required
finish, but not less than 150-MPa ultimate tensile strength, not less than 110-MPa
minimum vyield strength, and not less than 2.00 mm (3/32") thickness at any
location for the main frame and sash members.

B. Fasteners: Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other
materials warranted by manufacturer to be non-corrosive and compatible with
aluminum window members, trim, hardware, anchors, and other components

1. Reinforcement: Where fasteners screw-anchor into aluminum less than
3.2 mm (2/16") thick, reinforce interior with aluminum or nonmagnetic
stainless steel to receive screw threads, or provide standard, non-
corrosive, pressed-in, splined grommet nuts.

2. Exposed Fasteners: Unless unavoidable for applying hardware, do not
use exposed fasteners. For application of hardware, use fasteners that
match finish of member or hardware being fastened, as appropriate.

C. Anchors, Clips, and Accessories: Aluminum, nonmagnetic stainless steel, or
zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service
conditions; provide sufficient strength to withstand design pressure indicated.

D. Reinforcing Members: Aluminum or nonmagnetic stainless steel, complying
with ASTM B 456 for Type SC 3 severe service conditions, provide sufficient
strength to withstand design pressure indicated.

E. Sliding-Type Weather Stripping: Provide woven-pile weather stripping of wool,
polypropylene, or nylon pile and resin-impregnated backing fabric. Comply
with AAMA 701/702.

1. Sliding Weather Stripping: Wool, polypropylene, or nylon woven pile
with nylon--fabric or aluminum-strip backing complying with AAMA
701/702 requirements.
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F.

o

Compression-Type Weather Stripping: Provide compressible weather stripping
designed for permanently resilient sealing under bumper or wiper action, and
completely concealed when aluminum window is closed.
1. Weather-Stripping Material: Dense elastomeric gaskets complying with
ASTM C 864 fabricated from EPDM.

. Replaceable Weather Seals: Comply with AAMA 701/702.

Sedalant: For sealants required within fabricated windows, provide window
manufacturer's standard, permanently elastic, non-shrinking, and non-
migrating type recommended by sealant manufacturer for joint size and
movement.

6.2.2.2 GLAZING

A. Glass and Glazing Materials: Refer to 8.0 Section "Glazing" for glass units and
glazing requirements applicable to glazed aluminum window units.

B. Glazing System: Manufacturer's standard factory-glazing system that produces
weather tight seal or as indicated in 8.0 Section "Glazing".

6.2.2.3 HARDWARE

A. General: Provide manufacturer's standard hardware fabricated from
aluminum, designed to smoothly operate, tightly close, and securely lock
aluminum windows and sized to accommodate sash or ventilator weight and
dimensions. Cadmium-plated hardware is not permitted. Do not use aluminum
in frictional contact with other metals. Where exposed, provide extruded, cast,
or wrought aluminum with clear anodized satin finish.

B. Hardware, General: Comply with AAMA 902.

C. Sill Cap/Track: Extruded-aluminum with finish matching that of window track
of thickness, dimensions, and profile indicated; designed to comply with
performance requirements indicated and to drain to the exterior.

D. Locks and Latches: Designed to allow unobstructed movement of the sash
across adjacent sash in direction indicated and operated from the inside only.

E. Roller Assemblies: Low-friction design.

F. Four- or Six-Bar Friction Hinges: Comply with AAMA 904.

1. Locking mechanism and handles for manual operation.
2. Friction Shoes: Provide friction shoes of nylon or other nonabrasive,
non-staining, non-corrosive, durable material.

G. Limit Devices: Provide limit devices designed to restrict sash or ventilator
opening.

1. Safety Devices: Limit clear opening to 150 mm (6") for ventilation; with
custodial key release.

H. Horizontal-Sliding Windows: Provide the following operating hardware:

1. Sash Rollers: Stainless-steel, lubricated ball-bearing rollers with nylon
tires.

2. Sash Lock: Spring-loaded, snap-type lock at jambs; two per sash.

Projected Windows: Provide the following operating hardware:

1. Hinge: Five-knuckle butt hinge.

2. Lock: Combination lever handle and cam-action lock with concealed
pawl and keeper.

3. Limit Device: Concealed friction adjustor, adjustable stay bar limit
device; located on jamb of each ventilator.
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6.2.2.4 FABRICATION
A. General: Fabricate aluminum windows, in sizes indicated, that comply with

AAMA/WDMA 101/1.5.2 for performance class and performance grade
indicated. Include a complete system for assembling components and
anchoring windows.

Fabricate aluminum windows that are reglazable without dismantling sash or
ventilator framing.

. Thermally Improved Construction: Fabricate aluminum windows with an

integral, concealed, low-conductance thermal barrier; located between
exterior materials and window members exposed on interior side; in a manner
that eliminates direct metal-to-metal contact.

1. Provide thermal-break construction that has been in use for not less
than three years and has been tested to demonstrate resistance to
thermal conductance and condensation and to show adequate
strength and security of glass retention.

2. Provide thermal barriers tested according to AAMA 505; determine the
allowable design shear flow per the appendix in AAMA 505.

3. Provide hardware with low conductivity for hardware bridging thermal
breaks at frame or vent sash.

Weather Stripping: Provide full-perimeter weather stripping for each operable
sash and ventilator.

Weep Holes: Provide weep holes and internal passages to conduct infiltrating
water to exterior.

Mullions: Provide mullions and cover plates as shown, matching window units,
complete with anchors for support to structure and installation of window units.
Allow for erection tolerances and provide for movement of window units due
to thermal expansion and building deflections, as indicated. Provide mullions
and cover plates capable of withstanding design loads of window units.
Sub-frames: Provide sub-frames with anchors for window units as shown, of
profile and dimensions indicated but not less than 1.6-mm- (2/32") thick
extruded aluminum. Miter or cope corners, and weld and dress smooth with
concealed mechanical joint fasteners. Finish to match window units. Provide
subframes capable of withstanding design loads of window units.
Factory-Glazed Fabrication: Glaze aluminum windows in the factory where
practical and possible for applications indicated. Comply with requirements in
8.0 Section "Glazing" and with AAMA/WDMA 101/1.5.2.

Glazing Stops: Provide snap-on glazing stops coordinated with 8.0 Section
"Glazing" and glazing system indicated. Provide glazing stops to match sash
and ventilator frames.

6.2.2.5 FINISHES

A.

B.

C.

General: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating finishes.
Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

High-Performance Organic Finish (3-Coat Fluoropolymer): AA-C12C40R1x
(Chemical Finish: cleaned with inhibited chemicals; Chemical Finish:
conversion coating; Organic Coating: manufacturer's standard 3-coat,
thermocured system consisting of specially formulated inhibitive primer,
fluoropolymer color coat, and clear fluoropolymer topcoat, with both color
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coat and clear topcoat containing not less than 70 percent polyvinylidene
fluoride resin by weight). Prepare, pretreat, and apply coating to exposed
metal surfaces to comply with AAMA 2605 and with coating and resin
manufacturers' written instructions.

D. Color and Gloss: As selected by Consultant from manufacturer's full range.

EXECUTION

6.2.3.1 EXAMINATION
A. Examine openings, substrates, structural support, anchorage, and conditions,

with Installer present, for compliance with requirements for installation
tolerances; rough opening dimensions; levelness of sill plate; coordination with
wall flashings, vapor retarders, and other built-in components; operational
clearances and other conditions affecting performance of work.

1. Masonry and Concrete Surfaces: Visibly dry and free of excess mortar,

sand, and other construction debris.

Proceed with installation only after unsatisfactory conditions have been
corrected.

6.2.3.2 INSTALLATION
A. General: Comply with manufacturer's written instructions for installing windows,

B.

hardware, accessories, and other components; Drawings; and Shop Drawings.
Install windows level, plumb, square, true to line, without distortion or impeding
thermal movement, anchored securely in place to structural support, and in
proper relation to wall flashing and other adjacent construction.

. Setsillmembers in bed of sealant or with gaskets, as indicated, for weathertight

construction.

Install windows and components to drain condensation, water penetrating
joints, and moisture migrating within windows to the exterior.

Metal Protection: Separate aluminum and other corrodible surfaces from
sources of corrosion or electrolytic action at points of contact with other
materials by complying with requirements specified in "Dissimilar Materials"
Paragraph in Appendix B in AAMA/WDMA 101/1.S.2.

6.2.3.3 ADJUSTING

A. Adjust operating sashes and ventilators, screens, hardware, and accessories for

a fight fit at contact points and weather stripping for smooth operation and
weather-tight closure. Lubricate hardware and moving parts.

6.2.3.4 PROTECTION AND CLEANING

A. Protect window surfaces from contact with contaminating substances resulting

from construction operations. In addition, monitor window surfaces adjacent
to and below exterior concrete and masonry surfaces during construction for
presence of dirt, scum, alkaline deposits, stains, or other contaminants. |If
contaminating substances do conftact window surfaces, remove
contaminants  immediately  according to  manufacturer's  written
recommendations.
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B. Clean aluminum surfaces immediately after instaling windows.  Avoid
damaging protective coatings and finishes. Remove excess sealants, glazing
materials, dirt, and other substances.

C. Clean factory-glazed glass immediately after installing windows. Comply with
manufacturer's written recommendations for final cleaning and maintenance.
Remove nonpermanent labels and clean surfaces.

D. Remove and replace glass that has been broken, chipped, cracked, abraded,
or damaged during construction period.
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6.3 - DOOR HARDWARE

PART 4 - GENERAL

6.3.1.1 RELATED DOCUMENTS

A. Drawing and provisions of the contract, including General and supplementary
Conditions.

6.3.1.2 SUMMARY

A. This Section includes the following:

1. Commercial door hardware for the following steel and wood doors:

a) Swinging doors.
b) Cylinders for doors specified in other Sections.
c) Electrified door hardware.

B. Related Sections include the following:

2. 8.0 Section "Custom Steel Doors and Frames" for astragals provided as
part of a fire-rated labeled assembly and for door silencers provided
as part of the time.

3. 8.0 Section "Flush Wood Doors" for astragals provided as part of a fire-
rated labeled assembly.

4. 6.0 Section "Access Doors and Frames".

5. 8.0 Section "Aluminum Framed Entrances and Storefronts".

6. 8.4 Section "Sliding Automatic Entrance Doors" for entrance door
hardware, except cylinders.

C. Products furnished, but not installed, under this Section include the following.
Coordinating, purchasing, delivering, and scheduling remain requirements of
this Section.

1. Cylinders for locks on aluminum and glass entrance doors.

6.3.1.3 SUBMITTALS

A. Product Data: Include installation details, material descriptions, dimensions of
individual components and profiles, and finishes.

B. Shop Drawings: Details of electrified door hardware, indicating the following:

1. Wiring Diagrams: Detail wiring for power, signal, and confrol
systems and differentiate between manufacturer-installed and
field-installed wiring. Include the following:

a) System schematic.

b) Point-to-point wiring diagram.

c) Riser diagram.

d) Elevation of each door.

e) Detail interface between electrified door hardware and fire
other building system:s.

C. Samples for Initial Selection: Manufacturer's color charts consisting of units or
sections of units showing the full range of colors, textures, and patterns
available for each type of door hardware indicated.

D. Samples: For exposed door hardware of each type indicated below, in
specified finish, full size. Tag with full description for coordination with the Door
Hardware Schedule. Submit samples before, or concurrent with, submission of
the final Door Hardware Schedule.

1. Door Hardware: Each piece of hardware indicated in hardware
schedule or on Drawings.

2. Samples will be returned to Contractor. Units that are acceptable
and remain undamaged through submittal, review, and field
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comparison process may, after final check of operation, be
incorporated infto the Work, within limitations of keying
requirements.

E. Door Hardware Schedule: Prepared by or under the supervision of supplier,
detailing fabrication and assembly of door hardware, as well as procedures
and diagrams. Coordinate the final Door Hardware Schedule with doors,
frames, and related work to ensure proper size, thickness, hand, function, and
finish of door hardware.

1.

2.

Format: Comply with scheduling sequence and vertical format in
DHI's "Sequence and Format for the Hardware Schedule."
Organization: Organize the Door Hardware Schedule into door
hardware sets indicating complete designations of every item
required for each door or opening.

a) Organize door hardware sets in same order as in the Door
Hardware Schedule at the end of Part 3.

Content: Include the following information:

a) Type, style, function, size, label, hand, and finish of each
door hardware item.

b) Manufacturer of each item.

c) Fastenings and other pertinent information.

d) Location of each door hardware set, cross-referenced to
Drawings, both on floor plans and in door and frame
schedule.

e) Explanation of abbreviations, symbols, and codes
contained in schedule.

f)  Mounting locations for door hardware.

g) Door and frame sizes and materials.

h) Description of each electrified door hardware function,
including location, sequence of operation, and interface
with other building control systems.

i) Sequence of Operation: Include description of component
functions that occur in the following situations: authorized
person wants to enter; authorized person wants to exit;
unauthorized person wants to enter; unauthorized person
wants to exit.

F. Submittal Sequence:
1.Submit the final Door Hardware Schedule at earliest possible date,

particularly where approval of the Door Hardware Schedule must
precede fabrication of other work that is critical in the Project
construction schedule. Include Product Data, Samples, Shop
Drawings of other work affected by door hardware, and other
information essential to the coordinated review of the Door
Hardware Schedule.

2.Submit initial draft of final schedule along with essential Product

Data to facilitate the fabrication of other work that is critical in
the Project construction schedule. Submit the final Door
Hardware Schedule after Samples, Product Data, coordination
with Shop Drawings of other work, delivery schedules, and similar
information has been completed and accepted.
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G. Keying Schedule: Prepared by or under the supervision of supplier, detailing

K.

L.

Employer's final keying instructions for locks. Include schematic keying diagram
and index each key set to unique door designations.
Product Cerlificates: Signed by manufacturers of electrified door hardware
certifying that products furnished comply with requirements.
1. Certify that door hardware approved for use on types and sizes
of labeled fire doors complies with listed fire door assemblies.
Qualification Data: For firms and persons specified in "Quality Assurance" Article.
1. Include lists of completed projects with project names and
addresses of architects/Consultants and owners, and other
information specified.
Product Test Reports: Based on evaluation of comprehensive tests performed
by manufacturer and withessed by a qualified testing agency, indicating
current products comply with requirements.
Maintenance Data: For each type of door hardware to include in maintenance
manuals specified in 1.0 section.
Warranties: Special warranties specified in this Section.

6.3.1.4 QUALITY ASSURANCE
A. Quality System: Comply with ISO 9001/9002 Quality System as a minimum.

Incorporate all the standard procedures supplied by the Consultant and the
Employer.

Installer Qualifications: A qualified firm specializing in performing the work of
this Section and who has completed door hardware similar in material, design,
and extent to that indicated for this Project with minimum three years
documented experience and that is approved, authorized, or licensed by the
product manufacturer to install his product and that is eligible to receive
manufacturer's warranty. Include project names and addresses, names and
addresses of Consultants and Employers, and other information specified

. Supplier Qualifications: A recognized architectural door hardware supplier,

with warehousing facilities in the Project's vicinity, that has a record of
successful in-service performance for supplying conventional and security door
hardware similar in quantity, type, and quality to that indicated for this Project
and that employs an experienced architectural hardware consultant (AHC)
who is available to Employer, Consultant, and Contractor, at reasonable times
during the course of the Work, for consultation. The supplier shall have access
to adequate inventory of all hardware items to meet Project construction
schedules and shall have the ability to submit samples, hardware data,
templates, and hardware schedules in accordance with Project construction
schedules.

1. Require supplier to meet with Employer to finalize keying

2. Electrified Door Hardware Supplier Qualifications: An
experienced door hardware supplier who has completed
projects with electrified door hardware similar in material, design,
and extent to that indicated for this Project, whose work has
resulted in construction with a record of successful in-service
performance, and who is acceptable to manufacturer of primary
materials.
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a) Consultant Responsibility: Prepare data for electrified door
hardware, including Shop Drawings, based on testing and
Consultant analysis of manufacturer's standard units in
assembilies similar to those indicated for this Project.

b) Scheduling Responsibility: Preparation of door hardware
and keying schedules.

D. Architectural Hardware Consultant Qualifications: A person who is currently
certified by the Door and Hardware Institute as an Architectural Hardware
Consultant and who is experienced in providing consulting services for door
hardware installations that are comparable in material, design, and extent to
that indicated for this Project.

1. Electrified Door Hardware Qualifications: Experienced in providing
consulting services for electrified door hardware installations.

E. Source Limitations: Obtain each type and variety of door hardware from a
single manufacturer, unless otherwise indicated.

1. Provide electrified door hardware from same manufacturer as
mechanical door hardware, unless otherwise indicated. Manufacturers
that are listed to perform electrical modifications, by a testing and
inspecting agency acceptable to authorities having jurisdiction, are
acceptable.

F. Regulatory Requirements: Comply with provisions of the following:
2. NFPA 101: Comply with the following for means of egress doors:

a) Latches, Locks, and Exit Devices: Not more than 67 N to release
the latch. Locks shall not require the use of a key, tool, or special
knowledge for operation.

b) Delayed-Egress Locks: Lock releases within 15 seconds after
applying a force not more than 67 N for not more than 3 seconds.

c) Door Closers: Not more than 133 N to set door in motion and not
more than 67 N to open door to minimum required width.

d) Thresholds: Not more than 13 mm (1/2") high.

e) Electrified Door Hardware: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to
authorities having jurisdiction.

G. Fire-Rated Door Assemblies: Provide door hardware for assemblies complying
with NFPA 80, or any approved equal international standard, that are listed and
labeled by a testing and inspecting agency acceptable to Consultant, for fire
ratings indicated, based on testing according to NFPA 252.

1. Test Pressure: Test at atmospheric pressure.

2. Labels: All hardware components of fire resisting doors assemblies
including, but not limited hinges, locks, bolts, door closers shall carry the
identifying labels of an approved independent testing and inspection
agency or laboratory, confirming their fire resistance rating. The rating
of all door components shall be equal to the rating of the door
assembly.
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H. Door Closers on Fire Rated Doors: Comply with requirements with specified in
Clause 2.10 of this Section.

|. Keying Conference: Conduct conference at Project site to comply with
requirements in "Project Meetings." Incorporate keying conference decisions
into final keying schedule after reviewing door hardware keying system
including, but not limited to, the following:

1. Function of building, flow of traffic, purpose of each area, degree of
security required, and plans for future expansion.

2. Preliminary key system schematic diagram.
3. Requirements for key control system.
4. Address for delivery of keys.

J. Pre-installation Conference: Conduct conference at Project site to comply with
requirements in 1.0 Section "Project Meetings." Review methods and
procedures related to electrified door hardware including, but not limited to,
the following:

1. Inspect and discuss electrical roughing-in and other preparatory work
performed by other trades.

2. Review sequence of operation for each type of electrified door
hardware.

3. Review and finalize construction schedule and verify availability of
materials, Installer's personnel, equipment, and facilities needed to
make progress and avoid delays.

4. Review required testing, inspecting, and certifying procedures.
6.3.1.5 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for door
hardware delivered to Project site.

B. Tag each item or package separately with identification related to the final
Door Hardware Schedule, and include basic installation instructions with each
item or package.

C. Deliver keys to manufacturer of key control system.

D. Deliver keys to Employer by registered mail or overnight package service.

6.3.1.6 COORDINATION

A. Coordinate layout and installation of recessed pivots and closers with floor
construction. Cast anchoring inserts into concrete. Concrete, reinforcement,
and formwork requirements are specified in 3.0 Section "Cast-in-Place
Concrete."

B. Templates: Obtain and distribute to the parties involved templates for doors,
frames, and other work specified to be factory prepared for installing door
hardware. Check Shop Drawings of other work to confirm that adequate
provisions are made for locating and installing door hardware to comply
with indicated requirements.
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C. Electrical System Roughing-in: Coordinate layout and installation of

electrified door hardware with connections to power supplies and fire alarm
system and detection devices and any other building system as indicated
on Drawings.

6.3.1.7 WARRANTY

A.

General Warranty: Special warranties specified in this Article shall not deprive
Employer of other rights Employer may have under other provisions of the
Contract Documents and shall be in addition to, and run concurrent with,
other warranties made by Contractor under requirements of the Contract
Documents.

Special Warranty: Written warranty, executed by manufacturer agreeing to
repair or replace components of door hardware that fail in materials or
workmanship within specified warranty period. Failures include, but are not
limited to, the following:

1. Structural failures including excessive deflection, cracking, or
breakage.

Faulty operation of operators and door hardware.

Deterioration of metals, metal finishes, and other materials
beyond normal weathering.

Warranty Period: Three years from date of Substantial Completion, unless
otherwise indicated.

. Warranty Period for Electromagnetic and delayed-Egress Locks: Five years

from date of Substantial Completion.

. Warranty Period for Manual Closers: 10 years from date of Substantial

Completion.

Warranty Period for Concealed Floor Closers: Five years from date of
Substantial Completion.

6.3.1.8 MAINTENANCE SERVICE

A.

Maintenance Tools and Instructions: Furnish a complete set of specialized
tools and maintenance instructions as needed for Employer's contfinued
adjustment, maintenance, and removal and replacement of door
hardware.

Maintenance Service: Beginning at Substantial Completion, provide six
months' full maintenance by skilled employees of door hardware Installer.
Include quarterly preventive maintenance, repair or replacement of worn or
defective components, lubrication, cleaning, and adjusting as required for
proper door hardware operation. Provide parts and supplies as used in the
manufacture and installation of original products.
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PRODUCTS
6.3.2.1 SCHEDULED DOOR HARDWARE

A. General: Provide door hardware for each door to comply with requirements
in this Section, and the Door and Hardware sets Schedule annexed at the
end of Part 3.

1. Door Hardware Sets: Provide quantity, item, size, finish or color
indicated, and products complying with  BHMA standard
referenced.

2. Sequence of Operation: Provide electrified door hardware function,
sequence of operation, and interface with other building control
systems indicated.

B. Designations: Requirements for design, grade, function, finish, size, and other
distinctive qualities of each type of door hardware are indicated in the Door
and Hardware sets Schedule at the end of Part 3. Products are identified by
using door hardware designations, as follows:

1. International hardware manufactures have to establish their
compliance with these specifications and with international fire
codes for fire rated hardware.

2. References to BHMA Standards: Provide products complying with
these standards and requirements for description, quality, and
function.

6.3.2.2 HINGES AND PIVOTS
A. Standards: Comply with the following:

1. Butts and Hinges: BHMA A156.1.

2. Template Hinge Dimensions: BHMA A156.7.

3. Self-Closing Hinges and Pivots: BHMA A156.17.

4. Pivots: BHMA A156.4.

B. Size: Provide the following minimum sizes, unless otherwise indicated, with
hinge widths sized for door thickness and clearances required:

129



SMIU

Technical Specifications — Architectural Works

Metal

Thickness

(mm)
Maximum Door Size Hinge Standard Heavy
(mm) Height Weight Kg Weight

(mm) Kg

800 by 2125 by 35 88 (3'2") 3.1 -
900 by 2125 by 35 100 (4") 3.3 -
900 by 2285 by 38 113 (4'%2") 3.4 4.6
1050 by 2285 by 38 113 (42") 3.4 4.6
1200 by 3050 by 38 125 (5”) 3.7 4.8

. Template Requirements: Except for hinges and pivots to be installed entirely

(both leaves) into wood doors and frames, provide only template-produced
unifs.

. Hinge Weight: Unless otherwise indicated, provide the following:

1. Enfrance Doors: Heavy-weight hinges.
2. Doors with Closers: Antifriction-bearing hinges.
3. Interior Doors: Standard-weight hinges.

Hinge Base Metal: Unless otherwise indicated, provide the following:
1. Exterior Hinges: Stainless steel alloy 316, with stainless-steel pin
2. Interior Hinges: Stainless steel alloy 304, with stainless-steel pin.

3. Hinges for Fire-Rated Assemblies: Stainless steel alloy 304, with stainless-
steel pin.

Hinge Options: Comply with the following where indicated in the Door
Hardware Schedule or on Drawings:

1. Maximum Security Pin: Fix pin in hinge barrel after it is inserted.
2. Non-removable Pins: Provide set screw in hinge barrel that, when
tightened info a groove in hinge pin, prevents removal of pin while

door is closed; for the following applications:

a) Out-swinging exterior doors.
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3. Corners: 4-mm (5/32") radius.

G. Hinges, General: Shall be full mortise, template, of concealed ball bearing,
5 knuckles, suitable for high frequency applications and of life fime warranty.

6.3.2.3 LOCKS AND LATCHES
A. Standards: Comply with the following:
1. Mortise Locks and Latches: BHMA A156.13.
2. Interconnected Locks and Latches: BHMA A156.12.
3. Auxiliary Locks: BHMA A156.5.
4. Push-Button Combination Locks: BHMA A156.2.
5. Electromagnetic Locks: BHMA A156.23.
6. Delayed-Egress Locks: BHMA A156.24.
7. Exit Locks: BHMA A156.5.

B. Mortise Locks: Stamped steel case with stainless steel parts; BHMA Grade 1;
Series 1000. Provide mortise locks for exterior doors, throughout the job,
except for toilets. All lock shall be ADA compliant Marine grade mortise locks
shall be provided in the exterior and in non air conditioned areas. Provide
ten years product warranty for performance and finish.

C. Mortise Lock: Shall be types produced for extra-heavy-duty applications.
Lock lever shall be of anti-vandalism design.

D. Where threaded bars are used to assemble the two pieces of lock spindle,
minimum inner diameter of threading bar shall be é mm (1/4").

E. Interconnected Locks: BHMA Grade 1; Series 5000.
F. Auxiliary Locks: BHMA Grade 1.

G. Push-Button Combination Locks: BHMA Grade 1 for cylindrical locks and
Grade 2 for mortise locks.

H. Certified Products: Provide door hardware listed in the following BHMA
directories:

1. Mechanical Locks and Latches: BHMA's "Directory of Certified Locks &
Latches."

I.  Lock Trim: Comply with the following: All frims to have returns. Trims shall be
ADA compliant. Trim shall be stainless steel BHMA-630

1. Lever: Wrought, forged, or cast.

2. Escutcheon (Rose): Wrought, forged, or cast.
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Dummy Trim: Match lock trim and escutcheons.

Lockset Designs: Provide the lockset design designated below or, if sets
are provided by another manufacturer, provide designs that match
those designated:

J. Lock Functions: Function numbers and descriptions indicated in the Door
Hardware Schedule comply with the following:

1.

2.

Mortise Locks: BHMA A156.13.

Interconnected Locks: BHMA A156.12.

K. Lock Features: Comply with testing requirements for length of bolts to comply
with labeled fire door requirements, and as follows:

1.

2.

8.

9.

Mortise Locks: Minimum 19-mm (3/4") latchbolt throw.
Deadbolts: Minimum 25-mm (1) bolt throw.
Pairs of Doors: 16-mm (3/4") minimum throw of latch.

Fire-Rated Doors: Comply with UL requirements for throw of bolts and
latches on rated fire openings.

Heavy duty anti friction tongue.

Non handed auxiliary guard latch.
Adjustable stainless steel armor front.
Seven pin interchangeable core cylinder.

Corrosion protected steel case.

L. Rabbeted Doors: Provide special rabbeted front and strike on locksets for
rabbeted meeting stiles.

M. Backset: 70 mm, (3"”) unless otherwise indicated.

N. Lock Function: Provide lock functions as described below, but not limited to

1.

2.

3.

4.

F-04 Office lock, with faceplate button depressed function.
Classroom function for stores
F-13 Corridor lock.

Provide classroom dead bolts for main doors of toilets and janitors
rooms

Additional lock function will be required as per function of various rooms.
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O. Locks shall have double buttons in face plate. For Office Locks the handle
will rotate only when bottom button is depressed or turning key for outside
cylinder. For other locks, the bottom button in face plate shall also retract
the latch.

P. These requirements for mortise locks shall remain applicable in all respects
for wood doors, steel doors and minimum doors.
6.3.2.4 DOOR BOLTS
A.Standards: Comply with the following:
1. Surface Bolts: BHMA A156.16.
2. Manual Flush Bolts: BHMA A156.16.
B. Surface Bolts: BHMA Grade 1.

1. Flush Bolt Heads: Minimum of 13-mm- (1/2") diameter rods of
brass, bronze, or stainless steel with minimum 300-mm- (24") long
rod for doors up to 2100 mm in height. Provide longer rods as
necessary for doors exceeding 2100 mm (7'-0").

C. Flush Bolts: BHMA Grade 1, designed for mortising into door edge.

D.Bolt Throw: Comply with testing requirements for length of bolts to comply with
labeled fire door requirements, and as follows:

1. Half-Round Surface Bolts: Minimum 22-mm (1") throw.
Interlocking Surface Bolts: Minimum 24-mm (1) throw.
Fire-Rated Surface Bolts: Minimum 25-mm (1) throw; listed and

labeled for fire-rated doors.
4. Dutch-Door Bolts: Minimum 19-mm (3/4") throw.
5. Mortise Flush Bolts: Minimum 19-mm (3/4") throw.
6.3.2.5 EXIT DEVICES
A.Standard: BHMA A156.3.
1. BHMA Grade: Grade 1.

B. Certified Products: Provide exit devices listed in BHMA's "Directory of Certified
Exit Devices."

C. Panic Exit Devices: Listed and labeled by a testing and inspecting agency
acceptable to authorities having jurisdiction, for panic protection, based on
testing according to UL 305.

D.Panic Exit Devices: For non-fire rated doors are to be as specified in Sub-
Clause but with facility to hold latchbolts in retracted position so that the
doors may be used as push/pull. Dogging is to be accomplished by a hex
key cylinder installed on the body of fouch bar devices or a hexagonal key
in the hinge and lock cases of cross bar devices

E. Fire Exit Devices: Complying with NFPA 80 that are listed and labeled by a
testing and inspecting agency acceptable to authorities having jurisdiction,
for fire and panic protection, based on testing according to UL 305 and
NFPA 252.
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F. Dummy Push Bar: Nonfunctioning push bar matching functional push bar.
1. Operation: Rigid.

G. Outside Trim: Lever with cylinder or Pull with cylinder; unless otherwise
indicated material and finish fo match locksets, unless otherwise indicated.

1. Match design for locksets and latchsets, unless otherwise
indicated.

H.Through Bolts: For exit devices and trim on metal doors and non-fire-rated
wood doors.

|. Fire and panic exit devices shall be of concealed latches. No exposed
latches shall be accepted.

6.3.2.6 CYLINDERS AND KEYING
A.Standards: Comply with the following:
1. Cylinders: BHMA A156.5.
2. Key Control System: BHMA A156.5.
B. Cylinder Grade: BHMA Grade 1 or Grade TA.

C. Cylinders: Manufacturer's standard tumbler type, constructed from brass or
bronze, stainless steel, or nickel silver, and complying with the following:

1. Number of Pins: Seven.

2. Mortise Type: Threaded cylinders with rings and straight- or clover-
type cam.

3. RimType: Cylinders with back plate, flat-type vertical or horizontal
tailpiece, and raised trim ring.

D.Permanent Cores: Manufacturer's standard; finish face to match lockset;
complying with the following:

1. Interchangeable Cores: Core insert, removable by use of a
special key, and usable with other manufacturers' cylinders.

2. Removable Cores: Core insert, removable by use of a special key,
and for use with only the core manufacturer's cylinder and door
hardware.

E. Construction Keying: Comply with the following:

1. Construction Master Keys: Provide cylinders with feature that
permits voiding of construction keys without cylinder removal.
Provide 10 construction master keys.

2. Construction Cores: Provide construction cores that are
replaceable by permanent cores. Provide 4 constructions master
keys for Employer/Consultant use.

a) Replace construction cores with permanent cores, as directed
by Employer.

b) Furnish permanent cores to Employer for installation.

F. Keying System: Unless otherwise indicated, provide a factory-registered
keying system complying with the following requirements:
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1. Master Key System: Cylinders are operated by a change key and
a master key.

G. Keys: Provide stainless steel keys complying with the following:

1. Stamping: Permanently inscribe each key with a visual key
control number and include the following notation:

a) Notation: Information to be furnished by Employer.

2. Quantity: In addition to one extra blank key for each lock,
provide the following:

a) Cylinder Change Keys: Three.
b) Master Keys: Five.

H.Key Control System: BHMA Grade 1 system, including key-holding hooks,
labels, two sets of key tags with self-locking key holders, key-gathering
envelopes, and temporary and permanent markers. Contain system in metal
cabinet with baked-enamel finish.

1. Wall-Mounted Cabinet: Cabinet with hinged-panel door
equipped with key-holding panels and pin-tumbler cylinder door
lock.

2. Capacity: Able to hold keys for 150 percent of the number of
locks.

3. Cross-Index System: Set up by key control manufacturer,
complying with the following:

a) Card Index: Furnish four sets of index cards for recording key
information. Include three receipt forms for each key-
holding hook.

6.3.2.7 STRIKES
A.Standards: Comply with the following:
1. Strikes for Mortise Locks and Latches: BHMA A156.13.
2. Strikes for Interconnected Locks and Latches: BHMA A156.12.
3. Strikes for Auxiliary Deadlocks: BHMA A156.5.
4, Dustproof Strikes: BHMA A156.16.

B. Strikes: Provide manufacturer's standard strike with strike box for each latch or
lock bolt, with curved lip extended to protect frame, finished to match door
hardware set, unless otherwise indicated, and as follows:

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as
recommended by manufacturer.

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood
casing frim.

3. Aluminum-Frame Strike Box: Provide manufacturer's special strike
box fabricated for aluminum framing.

4. Provide recess type top strikes for bolts locking info head frames,
unless otherwise indicated.
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5. Provide dust-proof strikes for foot bolts, except where special
threshold construction provides non recessed strike for bolt.

C. Dustproof Strikes: BHMA Grade 1.
6.3.2.8 CARD READER
A.Proximity Reader with Keypad:
1. Technology: Wiengand proximity system compatible with building security system.

2. Housing: Weather resistant ABS plastic housing. Color as selected by Consultant
from manufacturer’s full line.

3. Key Pad: 12 button key pad for entry of Personal Identification Number (PIN) in
addition to proximity card.

4. Display Status: 3 LED status display and controllable beeper to indicate reader
operation and statfus.

5. Tamper Detection: Mechanical tamper switch to send signal to security room if
reader is completely removed from wall in addition to detecting when reader has
been separated from its back plate.

6. Provide all mounting plates, cables, programs and other items required to make
card reader work with building security system.

6.3.2.9 OPERATING TRIM
A.Standard: Comply with BHMA A156.6.

B. Door handles shall have returns in direction of door, straight handles shall not
be accepted.

C. Handles shall be with round (rose) cover plates.
D.Materials: Fabricate from stainless steel, unless otherwise indicated.
E. Push-Pull Design: As indicated on Drawings.
6.3.2.10 ACCESSORIES FOR PAIRS OF DOORS
A.Standards: Comply with the following:
1. Coordinators: BHMA A156.3.

B. Carry-Open Bars: Provide carry-open bars forinactive leaves of pairs of doors,
unless automatic or self-latching bolts are used.

C. Do not use security astragals. Use split adjustable astragals or concealed side
mounted.

6.3.2.11 CLOSERS

A. Closers, General-unless otherwise indicated, provide closers on all fire-rated
doors, exterior doors, toilet and locker room doors, sound-retardant doors,
corridor doors, doors between heated/cooled and unheated / uncooled
areas, elevator equipment room doors, and other door as required. Closer
shall be tested for 10 million cycles and will withstand 57 degree ambient
temperature and will be provided with all weather hydraulic fluid. Closer will
be equipped with the function of variable back check and delayed action.
Closer will be provided with ten years warranty and warranty against leaks.
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Closer will be non banded. Closer will be provided with adjustable with
speed and hold open facility. Concealed door closer will be completely and
components will minimize tempering and vandalism.

1.

Size of Units: Unless otherwise indicated, comply with the
manufacturer’'s recommendation for size of door conftrol unit
depending on size of door, exposure to weather and drafts, and
anticipated frequency of use.

Arms: Provide parallel arms for all overhead closers, unless
otherwise indicated. Provide closer unit one size larger than
recommended for use with standard arms.

Closing Cycle: Comply with requirements of authorities having
jurisdiction or the Americans with Disabilities Act (ADA),
“Accessibility Guidelines for Buildings and Facilities (ADAAG)”,
whichever are most stringent

4.Opening Force: Comply with the following maximum opening-

force requirements for locations indicated:
a) Exterior Doors: 67 N.
b) Interior Doors: 22.2N.

5. Construction: Provide marine-grade construction for closers in

non-air conditioned areas and in door swimming pool areas,
consisting of nonferrous and stainless steel components.

B. Aluminum Entrance Doors: Provide concealed door closer. Standards:
Comply with the following:

D
E.

1.

Closers: BHMA A156.4.

2. Closer Holder Release Devices: BHMA A156.15.
C. Surface Closers: BHMA Grade 1.

. Concealed Closers: BHMA Grade 1.

Certified Products: Provide door closers listed in BHMA's "Directory of Certified
Door Closers".

Door Closers on Fire Rated Doors: Shall be type that closes the door and
positively latch the door.

G. Hold-Open Closers/Detectors: Coordinate and interface integral smoke
detector and closer device with fire alarm system. Fire rated doors with
closers of hold open facility shall release automatically in case of fire based
on signal from the fire alarm system (electric release door closer). System of
release device for double leaf fire rated doors shall be adjustable so as the
inactive leaf shall close prior o the active leaf and that active leave shall
positively latch to the inactive leaf at final closing position (electric release
door closers and door coordinator).

H. Flush Floor Plates: Provide finish cover plates for floor closers unless thresholds
are indicated. Match door hardware finish, unless otherwise indicated.

Recessed Floor Plates: Provide recessed floor plates with insert of floor finish
material for floor closers, unless thresholds are indicated. Provide extended
closer spindle to accommodate thickness of floor finish.
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J. Weather Comply with manufacturer's written recommendation of exposure
to weather. Provide factory-sized closers, adjustable to meet field conditions
and requirements for opening force.

K. Grade: Door closers shall be from types tested for 10 millions cycles of
operation and sized for door leafs of minimum weight of 200 kilogram per
leaf for both steel doors and external doors.

6.3.2.12 PROTECTIVE TRIM UNITS

A.
B.

Standard: Comply with BHMA A156.6.

Materials: Fabricate protection plates from the following to match requirement
indicate:

1. Stainless Steel: beveled top and 2 sides.
Protection Plates, General:

1. Fabricate edge trim of stainless steel to fit door thickness in standard
lengths or to match height of protection plates.

Kick Plates: beveled top and two side edges (B3E). Provide two kick plates for
toilet doors. Kick plate will ensure that the door bottom is protected.

1. Metal Plates: Stainless steel, 3.00 mm (2/16") thick

Armor Plates: 3 mm (2/16") thick, 914 mm (36") high by full width of door less
clearance for stops on door frame.

Fasteners: Provide manufacturer's standard exposed fasteners for door trim
units consisting of either machine or self-tapping screws.

. Furnish protection plates sized 38 mm (1.5”) less than door width on push side

and 13 mm (1/2") less than door width on pull side, by height specified in Door
Hardware Schedule.

6.3.2.13 STOPS AND HOLDERS

A.

B.

C.

D.

E.

Standards: Comply with the following:
1. Stops and Bumpers: BHMA A156.16.
2. Mechanical Door Holders: BHMA A156.16.
3. Electromagnetic Door Holders: BHMA A156.15.
4, Combinatfion Overhead Holders and Stops: BHMA A156.8.
5. Door Silencers: BHMA A156.16.
Stops and Bumpers: BHMA Grade 1.
Mechanical Door Holders: BHMA Grade 1.
Combination Floor and Wall Stops and Holders: BHMA Grade 1.

Combination Overhead Stops and Holders: BHMA Grade 1.
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F. Electromagnetic Door Holders for Labeled Fire Door Assemblies: Coordinate
with fire detectors and interface with fire alarm system.

G. Floor Stops: For doors, unless wall or other type stops are scheduled or
indicated. Do not mount floor stops where they will impede traffic.

a) Where floor or wall stops are not appropriate, provide overhead
holders.

H. Silencers for Wood Door Frames: BHMA Grade 1; neoprene or rubber, minimum
16 by 19 mm:; (2" ~ %") fabricated for drilled-in application to frame.

|. Silencers for Metal Door Frames: BHMA Grade 1; neoprene or rubber, minimum
diameter 13 mm; (1/2") fabricated for drilled-in application to frame.

6.3.2.14 DOOR GASKETING

A.

B.

Standard: Comply with BHMA A156.22.

General: Provide continuous weather-strip gasketing on exterior doors and
provide smoke, light, or sound gasketing on interior doors where indicated
or scheduled. Provide non-corrosive fasteners for exterior applications and
elsewhere as indicated.

1. Perimeter Gasketing: Apply to head and jamb, forming seal between
door and frame.

2. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when
doors are closed.

3. Door Bottoms: Apply to bottom of door, forming seal with threshold
when door is closed.

. Air Leakage: Not to exceed 0.000774 cu. m/s per m (0.0000209 cft / s per 3'-

0") of crack length for gasketing other than for smoke control, as tested
according to ASTM E 283.

Smoke-Labeled Gasketing: Assemblies complying with NFPA 105 that are
listed and labeled by a tfesting and inspecting agency acceptable to
authorities having jurisdiction, for smoke-control ratings indicated, based on
testing according to UL 1784.

1. Provide smoke-labeled gasketing on 20-minute-rated doors and on
smoke-labeled doors.

Fire-Labeled Gasketing: Assemblies complying with NFPA 80 that are listed
and labeled by a testing and inspecting agency acceptable to authorities
having jurisdiction, for fire ratings indicated, based on testing according to
UL T0B or NFPA 252.

Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing
and inspecting agency, for sound ratfings indicated, based on testing
according to ASTM E 1408.
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G. Replaceable Seal Strips: Provide only those units where resilient or flexible
seal strips are easily replaceable and readily available from stocks
maintained by manufacturer.

H. Gasketing Materials: Comply with ASTM D 2000 and AAMA 701/702.

I. Weather-stripping and Seal Types: Unless otherwise indicated, provide the
following, or approved equal:

1.

é.

Door Shoes: Extruded aluminum, with vinyl seal and integral rain
drip.

Rain Drips: Extruded aluminum. Unless noted otherwise, provide rain
drips for all exterior doors.

Automatic Door Bottoms: Extruded aluminum with neoprene insert for
doors to achieve STC of 47 or better, as indicated in the hardware
schedule.

Meeting Stile Seals (Astragal Seals): Extruded anodized aluminum, with
silicon seal.

Weather-stripping, Smoke Seals, and Sound Retarding Gaskets:
Compression-type self-adhesive silicone gasket applied to door stops,
white color.

Security Astragals: Cam operated automatic security astragal.

6.3.2.15 THRESHOLDS

A. General: Unless otherwise indicated, provide standard metal threshold units
of type, size, and profile as shown or scheduled. Comply with
ANSI/BHMA A156.21.

1.

Material: Extruded aluminum, non-slip finish, except as otherwise
specified.

Exterior Hinged Doors: Provide units not less than 100 mm (4") wide,
and not more than 12-mm- (1/2") high, with beveled edges providing
a floor level change with a slope of not more than 1:2, formed to
accommodate change in floor elevation where indicated, fabricated
to accommodate door hardware and to fit door frames, and as
follows:

a) For in-swinging doors provide units with interlocking lip and interior
drain channel; include hook on bottom edge of door and drain
pan.

b) For out-swinging doors provide rabbeted type units with
replaceable weather-strip insert in stop. Provide threshold with
thermal break when mentioned in the hardware schedule
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E.

Exterior Thresholds: ANSI/BHMA A156.21, extruded aluminum. Provide flat
saddle type or interlocking type with resilient insert as shown.

Threshold for Aluminum Entrance Doors: Manufacturer’s standard threshold
with cutouts coordinated for operating hardware, with anchors and jamb
clips, and not more than 12-mm-(1/2") high, with beveled edges providing
a floor level change with a slope of not more than 1:2, formed to
accommodate change in floor elevation where indicated.

Threshold for Doors with Exit Devices: Extruded aluminum latching type, with
replaceable vinyl inserts.

Interior Thresholds: Extruded aluminum flat saddle type with smooth surface.

6.3.2.16 MISCELLANEOUS DOOR HARDWARE

B.

A. Standard: Comply with the following:

1. Auxiliary Hardware: BHMA A156.16.
2. Exit Alarms: BHMA A156.5.

Auxiliary Hardware: BHMA Grade 1, unless otherwise indicated.

C. Boxed Power Supplies: Modular unit in NEMA ICS 6, Type 4 enclosure; filtered

and regulated; voltage rating and type matching requirements of door
hardware served; and listed and labeled for use with fire alarm systems.

6.3.2.17 FABRICATION

A. Manufacturer's Nameplate: Do not provide manufacturers' products that

have manufacturer's name or trade name displayed in a visible location
(omit removable nameplates) except in conjunction with required fire-rated
labels and as otherwise approved by Consultant.

1. Manufacturer's identification will be permitted on rim of lock cylinders
only.

Base Metals: Produce door hardware units of base metal specified,
fabricated by forming method indicated, using manufacturer's standard
metal alloy, composition, femper, and hardness. Furnish metals of a quality
equal to or greater than that of specified door hardware units and
BHMA A156.18 for finishes. Do not furnish manufacturer's standard materials
or forming methods if different from specified standard.

Fasteners: Provide door hardware manufactured to comply with published
templates generally prepared for machine, wood, and sheet metal screws.
Provide screws according to commercially recognized industry standards for
application intended. Provide Phillips flat-head screws with finished heads to
match surface of door hardware, unless otherwise indicated.

1. Concealed Fasteners: For door hardware units that are exposed when
door is closed, except for units already specified with concealed
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fasteners. Do not use through bolts for installation where bolt head or
nut on opposite face is exposed unless it is the only means of securely
attaching the door hardware. Where through bolts are used on hollow
door and frame construction, provide sleeves for each through bolt.

2. Steel Machine or Wood Screws: For the following fire-rated
applications:

a) Mortise hinges to doors.
b) Strike plates to frames.
c) Closers to doors and frames.

3. Steel Through Bolts: For the following fire-rated applications, unless
door blocking is provided:

a) Surface hinges to doors.
b) Closers to doors and frames.
c) Surface-mounted exit devices.
4. Spacers: For through bolting of hollow metal doors.

5. Fasteners for Wood Doors: Comply with requirements of DHI WDHS.2,
"Recommended Fasteners for Wood Doors."

6.3.2.18 Base Metal

A. Base Metal for hardware and door furniture shall be as follows:

1. Exterior Units: Stainless Steel alloy 316

2. Interior Units: Stainless Steel alloy 304

6.3.2.19 FINISHES

A.

B.

Standard: Comply with BHMA A156.18.

Protect mechanical finishes on exposed surfaces from damage by applying
a strippable, temporary protective covering before shipping.

. Appearance of Finished Work: Variations in appearance of abutting or

adjacent pieces are acceptable if they are within one-half of the range of
approved Samples. Noficeable variations in the same piece are not
acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are
assembled or installed to minimize contrast.

BHMA Designations: Comply with base material and finish requirements
indicated by the following:
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1. BHMA 630: Satin stainless steel, over stainless-steel base metal.
EXECUTION
6.3.2.20 EXAMINATION

A. Examine doors and frames, with Installer present, for compliance with
requirements for installation tolerances, labeled fire door assembly
construction, wall and floor construction, and other conditions affecting
performance.

B. Examine roughing-in for electrical power systems to verify actual locations of
wiring connections before electrified door hardware installation.

C. Proceed with installation only after unsatisfactory conditions have been
corrected.

6.3.2.21 PREPARATION
A. Steel Doors and Frames: Comply with DHI A115 series.

1. Surface-Applied Door Hardware: Drill and tap doors and frames
according to SDI 107.

B. Wood Doors: Comply with DHI A115-W series.
6.3.2.22 INSTALLATION

A. Mounting Heights: Mount door hardware units at heights indicated in following
applicable publications, unless specifically indicated or required to comply
with governing regulations:

1. Custom Steel Doors and Frames: DHI's "Recommended Locations for
Builders' Hardware for Custom Steel Doors and Frames."

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural
Hardware for Wood Flush Doors."

B. Install each door hardware item to comply with manufacturer's written
instructions. Where cutting and fitting are required to install door hardware onto
or into surfaces that are later to be painted or finished in another way,
coordinate removal, storage, and reinstallation of surface protective trim units
with finishing work specified in 9.0 Sections. Do not install surface-mounted
items until finishes have been completed on substrates involved.

1. Set units level, plumb, and true to line and location. Adjust and
reinforce attachment substrates as necessary for proper installation
and operation.

2. Drilland countersink units that are not factory prepared for anchorage
fasteners. Space fasteners and anchors according to industry
standards.
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Key Control System: Place keys on markers and hooks in key control system
cabinet, as determined by final keying schedule.

Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant
complying with requirements specified in 7.0 Section "Joint Sealants."

6.3.2.23 Adjusting

A.

Initial Adjustment: Adjust and check each operating item of door hardware
and each door to ensure proper operation or function of every unit. Replace
units that cannot be adjusted to operate as intended. Adjust door control
devices to compensate for final operation of heating and ventilating
equipment and to comply with referenced accessibility requirements.

1. Door Closers: Adjust sweep period so that, from an open position of 70
degrees, the door will take at least 3 seconds to move to a point 75 mm
(3”) from the latch, measured to the leading edge of the door.

Six-Month Adjustment:. Approximately six months after date of Substantial
Completion, Installer shall perform the following:

1. Examine and readjust each item of door hardware as necessary to
ensure function of doors, door hardware, and electrified door hardware.

2. Consult with and instruct Employer's personnel on recommended
maintenance procedures.

3. Replace door hardware items that have deteriorated or failed due to
faulty design, materials, or installation of door hardware units.

6.3.2.24 CLEANING AND PROTECTION

A. Clean adjacent surfaces soiled by door hardware installation.
B. Clean operating items as necessary to restore proper function and finish.

C. Provide final protection and maintain conditions that ensure door hardware
is without damage or deterioration at time of Substantial Completion.

6.3.2.25 DEMONSTRATION

Engage a factory-authorized service representative to train Employer's maintenance
personnel to adjust, operate, and maintain door hardware and door hardware
finishes.
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6.4 - GLAZED ALUMINUM CURTAIN WALL

6.4.1. Section Includes:

A. Aluminum framing system.

B. Glass Panels

C. Other accessories including integral fire stops at floor slabs and Perimeter sealant.

6.4.2. REFERENCES
A. AAMA - American Architectural Manufacturer Association

AAMA Metal Curtain Wall, Window, Store Front and Entrance -Guide

Specifications Manual

AAMA Aluminum Curtain Wall Design Guide Manual

AAMA Curtain Wall Manual #10 - Care and Handling of Architectural

Aluminum from Shop to Site

AAMA Series No. 11 - Design Wind loads for Buildings and Boundary

Layer Wind Tunnel Testing

AAMA 501 Methods of Test for Metal Curtain Walls

AAMA 603.8 Performance Requirements and Test Procedures for Pigmented

Organic Coatings on Extruded Aluminum

AAMA 605.2 Specification for High Performance Organic Coatings on

Architectural Extrusions and Panels

AAMA 606.1 Specifications and Inspection Methods for Integral Color Anodic

Finishes for Architectural Aluminum

AAMA 607.1 Specifications and Inspection Methods for Clear Anodic Finishes for
Architectural Aluminum

AAMA 608.1 Specification and Inspection Methods for Electrolytically Deposited

Color Anodic Finishes for Architectural Aluminum

AAMA TIR A1 Sound Control for Aluminum Curtain Walls and Windows

AAMA FC-1 Field Check of Metal Curtain Walls for Water Leakage

B. ASTM - American Society of Testing and Materials

ANSI/ASTM A36 Structural Steel

ANSI/ASTM A386 Zinc Coating (Hot Dip) on Assembled Steel Products

ANSI/ASTM A446 Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip

Process, Structural (Physical) Quality.

ANSI/ASTM B209 Aluminum and Aluminum-Alloy Sheet and Plate

ANSI/ASTM B221 Aluminum-Alloy Extruded Bar, Rod, Wire, Shape, and Tube

ANSI/ASTM E283 Rate of Air Leakage through Exterior Windows, Curtain

Walls, and Doors

ANSI/ASTM E330 Structural Performance of Exterior Windows, Curtain Walls, and
Doors by Uniform Static Air Pressure Difference

ANSI/ASTM E331 Test Method for Water Penetration of Exterior Windows,

Curtain Walls, and Doors by Uniform Static Air Pressure

Difference

ASTM E413 Classification for Determination of Sound Transmission Class

B. SSPC - Steel Structures Painting Council

SP-10 Near-White Blast Cleaning

PS-12.00 Guide for Selecting Zinc-Rich Painting Systems
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6.4.3. SYSTEM DESCRIPTION

A. Glazed aluminum curtain wall system includes PVDF3 coated aluminum sections
with self-supporting framing, shop fabricated, factory pre-finished, vision double
glazing glass, glass spandrel infill; related flashings, anchorage and attachment
devices.

6.4.4. 1.04 PERFORMANCE REQUIREMENTS

A. General: Provide glazed aluminum curtain wall system that has the following
capabilities based on pre-construction testing:

1. Withstand loads and thermal and structural movement requirements indicated
without failure. Failure includes the following:

a. Air infiltfration and water penetration not exceeding the specified limits.

b. Framing members transferring stresses, including those caused by thermal and
structural movement, to glazing units.

B. Glazing: Glazing shall be physically and thermally isolated from framing members.
C. System is reglazable from interior, except spandrel glazing are reglazable from
exterior.

D. Wind Loads: Provide glazed aluminum curtain wall system, including anchorage,
capable of withstanding wind-load inward and outward design pressures calculated
according to requirements of the Saudi Code for loading and Saudi

Code of Structural Steel works.

E. Design and size components to withstand seismic loads and sway displacement
when wind loads effect maximum overturning moment.

F. Limit deflection of framing members in a direction normal to wall plane to 1/175 of
clear span or 19 mm whichever is smaller; with full recovery of glazing materials.
Where system affects gypsum board or plaster surfaces, limit deflection of framing
members in a direction normal to wall plane to 1/360 of clear span or 19 mm
maximum, whichever is smaller.

G. System to accommodate, without damage to system, components or
deterioration of seals; movement within system; movement between system and
perimeter framing components; dynamic loading and release of loads; deflection of
structural support framing, shortening of building concrete structural columns, creep
of concrete structural members and a mid-span slab edge deflection of 1/175 of
clear span, 19 mm maximum.

H. Test Performance: Provide glazed aluminum curtain wall system that does not
evidence material failures, structural distress, or permanent deformation of main
framing members exceeding 0.2 percent of clear span when tested according to
ASTM E330 and achieving the following:

1. Test Pressure: 150 percent of inward and outward wind-load design pressure.

2. Duration: As required by design wind velocity; fastest 1 mile of wind for relevant
exposure category.

l. Average Thermal Conductance: Provide double glazed aluminum curtain wall
system with average U-value 2 W/m2C.

J. Sound Attenuation Through Wall system (Exterior to Interior): > STC 37, measured
according to ASTM E413.

K. Air infiltration through Assembly: Limit air infiltfration to 0.3 L/s/sg. m of fixed wall
area when tested according to ANSI/ASTM E283 at a static-air-pressure difference of
299 Pa.

L. Water Leakage: None, when measured in accordance with ASTM E331.
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M. System to provide for expansion and confraction within system components
caused by a cycling temperature range of 95 degrees C over a 12 hour period
without causing detrimental effect to system components.

N. Drain water entering joints, condensation occurring in glazing channels, or
migrating moisture occurring within system, to the exterior by a weep drainage
network.

O. Maintain system components from dust and moisture during assembly, after
transport to site, during and after installation.

P. Reinforce curtain wall system to accommodate window washing guide rails.
Provide anchors sufficiently rigid to resist loads caused by equipment platform,
without damage to wall system.

Q. Not Permitted: Vibration harmonics, wind whistles, noises caused by thermal
movement, thermal movement tfransmitted to other building elements, loosening,
weakening, or fracturing of attachments or components of system.

6.4.5. SUBMITTALS

A. Design calculations by professional engineer

B. Shop Drawings: Indicate system dimensions, framed opening requirements and
tolerances, anticipated deflection under load, affected related Work, weep
drainage network, expansion and contraction joint location and details, and field
welding required.

C. Product Data:

1. Provide component dimensions, describe components within assembly,
anchorage and fasteners, glass and infill, internal drainage details and water flow
diagrames.

2. Product Data: Provide framing member structural and physical characteristics,
dimensional limitations, and special installation requirements.

3. Type and properties of glass and method of fixation.

D. Submit 2 samples 300 x 300 mm in size illustrating prefinished aluminum surface,
specified glass units, insulated infill panels, glazing materials illustrating edge and
corner.

E. Test Reports: Submit substantiating engineering data, test results of previous tests
which purport to meet performance criteria, and other supportive data.

F. Manufacturer's Installation Instructions: Indicate special installation procedures,
instruction and other recommendations.

G. Properties of PVDF3 finish, indicating durability of coating considering the project
site weather,

6.4.6. QUALITY ASSURANCE

A. Drawings and Specifications: Plans, elevations and details as shown on Drawings
and the requirements specified in this section, indicate design concept. The
approved manufacturer shall be responsible for complete curtain wall system design
based on the system performance requirements specified in this section.

B. Applicable Standards: Perform Work in accordance with the following:

1. AAMA - Metal Curtain Wall, Window, Store Front and Entrance - Guide
Specifications Manual.

2. AAMA - Aluminum Curtain Wall Design Guide Manual.

6.4.7. MANUFACTURER AND INSTALLER QUALIFICATIONS
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A. Manufacturer: Company specializing in manufacturing aluminum curtain wall
systems with minimum 10 years documented experience.

B. Installer for Total System: Company authorized by system manufacturer and
approved by The Engineer.

C. Design structural support framing components under direct supervision of a
Professional Engineer experienced in design of this work.

6.4.8. MOCKUP

A. Provide a floor-to-floor mock-up including intfermediate mullion, corner mullion, sill,
vision glass light, and infill panel. Assemble to illustrate component assembly
including glazing materials, weep drainage system, attachments, anchors, and
perimeter sealant.

B. Mockup may not remain as part of the Work.

6.4.9. DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect and handle products to site in strict accordance with
manufacturer's instructions.

B. Protect prefinished aluminum surfaces. Do not use adhesive papers or sprayed
coatings which bond when exposed to sunlight or weather.

6.4.10.WARRANTY

A. Provide five year for the glazed curtain wall system. Warranty shall include
coverage for complete system for failure to meet specified requirements.

PRODUCTS
6.4.11. MATERIALS AND ACCESSORIES

A. Aluminum: Alloy and temper shall be as recommended by manufacturer for type
of use and finish indicated and complying with the following requirements:

. Sheet and Plate: ASTM B209

. Extruded Bars, Rods, Shapes, and Tubes: ASTM B221

. Extruded Structural Pipe and Tube: ASTM B429

. Welding Rods and Bare Electrodes: AWS A5.10

. Aluminum Coating PVDF 3.

. Steel Reinforcement:

. ASTM A36 for structural shapes, plates and bars.

. ASTM Aé611 for cold-rolled sheet and strip.

3. ASTM A570 for hot-rolled sheet and strip.

C. Glazing: Double glazing as specified in item 2.03

D. Glazing Gasket: Manufacturer standard sealed-corner pressure-glazing system of
resilient elastomeric glazing gaskets, setting blocks, and shims or spacers; in hardness
as recommended by manufacturer.

E. Glazing Sealant: As recommended by manufacturer for the intended application.
F. Fasteners: Stainless steel.

G. Touch-Up Primer for Galvanized Steel Surfaces: Zinc rich type.

N— 0O NWN—
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6.4.12.COMPONENTS

A. Mullion Profile: Manufacturer standard aluminum extrusions, matching stops and
pressure plate of sufficient size and strength to provide bite on glass and infill panels;
drainage holes; deflector plates and internal flashings to accommodate internal
weep drainage system; internal mullion baffles to eliminate "stack effect" air
movement within internal spaces.

B. Reinforced Mullion: Where required, provide profile of extruded or sheet aluminum
cladding with internal reinforcement of shaped steel structural section.

C. Operable Windows: Heavy Commercial grade, complying with the requirements
specified in of AAMA 101 as well as Section 08520 - ALUMINUM WINDOWS.

D. Infill Panel: Internally reinforced, glazing units, color to match vision glass,
structurally sufficient to support wall fin radiation saddles with glass fiber insulation
core and aluminum backing.

E. Column Covers: Aluminum with backing, thickness as recommended by
manufacturer to ensure flat surface, finish as selected to match curtain wall mullion
sections.

F. Flashings: Aluminum, thickness as recommended by manufacturer to ensure flat
surface, finish as selected to match curtain wall mullion sections where exposed,
secured with concealed fastening method.

G. Louver Screening: Provide bird screen at exhaust and insect screen at intake air
louver inside surface.

6.4.13.GLASS AND GLAZING MATERIALS
A. Refer to the requirements in the following table:
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Single Glazing :- 6mm

Colour mm | Blue
Thickness mm 6
Light Factors
LT % 57
LRe % 6
LRi % 6
Energy Factors
T % 44
Re %] 5
Ri % 5
A % 51
Solar factor g 0.57
Shading Coefficient SC 0.65
U-Value Wi(m2.K) 5.7

Double Glazing : 6 (12) 6 mm

External Pane Blue
Low E coating Face 3
Light factors
LT % 49
LRe % 8
LRi % 10
Energy Factors
T % 30
Re % 9
Ri % 18
Al 56
A2 % 8
Solar factor g 0.40
Shading coefficient SC 0.46
U-value (Air gap) Wi(m2.K) 1.8
STC >37

The thickness and gap of glass mentioned above is minimum only. It may vary as
indicated in drawings or as directed by Engineer.

6.4.14.SEALANT MATERIALS

A. Sealant and Backing Materials: Comply with the requirements of Section
SEALANTS for perimeter sealants.

B. Structural Glazing Sealant: Silicone-based, high performance sealant, type and
grade as recommended by manufacturer for the intfended application.

6.4.15.FABRICATION

A. Fabricate curtain wall components with minimum clearances and shim spacing
around perimeter of assembly, yet enabling installation and dynamic movement of
perimeter seal.

B. Accurately fit and secure joints and corners. Make joints flush, hairline, and
weatherproof.

C. Prepare components to receive anchor devices. Fabricate anchors in factory.
D. Arrange fasteners and attachments to ensure concealment from view.

E. Where required, reinforce interior horizontal head rail to receive drapery track
brackets and attachments.

F. Reinforce framing members for external imposed loads.
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6.4.16.2.06 FINISHES

A. Exposed aluminum surfaces shall have PVDEF3 finish.

B. Concealed Steel Items: Galvanized in accordance with ANSI/ASTM A386 to 610
agm/sg m).

C. Apply one coat of bituminous paint to concealed aluminum and steel surfaces in
contact with cementitious or dissimilar materials.

EXECUTION

6.4.17.3.01 EXAMINATION

A. Verify site opening conditions.

B. Verify dimensions, tolerances, and method of attachment with other work.
C. Verify wall openings and adjoining air and vapor seal materials are ready to
receive work of this Section.

6.4.18.3.02 INSTALLATION

A. Install curtain wall system in strict accordance with manufacturer's instructions as
well as the following standard:

1. AAMA - Metal Curtain Wall, Window, Store Front and Entrance - Guide
Specifications Manual.

2. AAMA - Aluminum Curtain Wall Design Guide Manual.

B. Attach to structure to permit sufficient adjustment to accommodate construction
tolerances and other irregularities.

C. Provide alignment attachments and shims to permanently fasten system to
building structure.

D. Align assembly plumb and level, free of warp or twist. Maintain assembly
dimensional tolerances, aligning with adjacent work.

E. Provide thermal isolation where components penetrate or disrupt building
insulation.

F. Where required, install sill flashings.

G. Coordinate installation of fire and air stop insulation at each floor slab edge.
H. Coordinate attachment and seal of perimeter air and vapor barrier materials.
|. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain
confinuity of thermal barrier.

J. Install operating sash in accordance with Drawings.

K. Install louvers, associated flashings, blank-off plates and screening. Fit blank-off
plates tight to ductwork.

L. Install glass and infill panels in accordance with Section 08800 - GLAZING.

M. Install perimeter sealant to method required to achieve performance criteriq,
backing materials, and installation criteria in accordance with Section 07900 -
SEALANTS.

6.4.19.3.03 TOLERANCES
A. Maximum Variation from Plumb: 1.5 mm/m non-cumulative or 12 mm/30 m),

whichever is less.
B. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 0.8 mm.
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6.4.20.3.04 FIELD QUALITY CONTROL

A. Inspection will monitor quality of installation and glazing.

B. Air Infiltration: Test areas of installed system for compliance with system
performance requirements according to ASTM E783.

C. Repair or remove defected and damaged work that does not meet requirements
or that is damaged by testing; replace to conform to specified requirements.

6.4.21.3.05 ADJUSTING AND CLEANING

A. Adjust operating sash for smooth operation.

B. Remove protective material from prefinished aluminum surfaces and system
components.

C. Wash down surfaces with a solution of mild detergent in warm water, applied with
soft, clean wiping cloths. Take care to remove dirt from corners. Wipe surfaces
clean.

D. Remove excess sealant by moderate use of mineral spirits or other solvent
acceptable to sealant manufacturer.

6.4.22 PROTECTION OF FINISHED WORK
A. After work completion provide final protection and maintain conditions, in a
manner acceptable to Manufacturer, Installer and the Engineer, that ensure glazed

aluminum curtain wall system is without damage or deterioration at time of
Substantial Completion.

END OF SECTION
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6.5 - PLATFORM SCREEN DOOR (PSD)

6.5.1. General Compliance and standards

PSD doors will be subject to heavy and intensive use. They should have the capacity
to make 1000 to 1500 cycles of opening and closing daily. The motor must be certified
by an independent laboratory of 10,000,000 cycles of opening and closing with a 2
year warranty without the need for repair.

-High performance VVVT motor type brushless of 24V and 10.000.000 minimum cycles,
with Certificates according to standards UNE-EN 16005:2013 > 10,000,000 cycles.

- Door stops machined in steel and anti-noise rubbers in the area of contact with the
carrier

- Transmission toothed belt for connection to the belt fitting

- Certificate IP-65 Protection rating according to IEC 60529 Standards

- Maximum Thrust force according to European Standards less than 220N

- CE Certificate in Low Voltage Directive UNE EN 61000 2004/108/CE, Machinery
Directive 2006/42/CE, RoHs 2002/95/CE

Minimum Functional metro doors installation of 5000 metro doors.

Local experience of minimum 300 metro doors installations in Pakistan.
Manufacturer must have experience of Metros in atf least 7 different cities.
All equipment should be from single source and should be made in Europe.

All equipment should be suitable for outdoors Application (IP-55/65 ) and should work
from 0-50 C temperature range, Humidity tolerance should be relative humidity of
85% non-condensing.

All doors should be linked to central control station by SCADA for faults, alarms and
maintenance issues.

Vehicle detection system through reflective photoelectric sensors of adjustable
range, compact body, and long range adjustable to a maximum distance of 2 m.
Type IP-67 rated for demanding and intensive applications. Receiver equipped with
two-segment diodes. This can be done independently of the colour or background.
It incorporates the ability to place two sensors very close or facing each other without
interfering with each other. Adjustable long range reflectivity.

System should be capable of Self-contained Power backup system for 200 cycles
(Opening and Closing)
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6.5.2. General Compliances

¢ Quality Management System ISO 9001:2015

e Environmental Management System ISO 14001:2015

e Directive 2006/95/EC:
o EN 60335-2-103:2005 + A11:2010 in connection with
o EN60335-1:2012 + A11:2014 + AC:2014

e Directive 2004/108/EC:
o EN 61000-6-3:2007 + A1:2012
o EN61000-3-2:2014
o EN 61000-3-3:2013
o EN 61000-6-1:2007
o EN 61000-4-2:2010
o EN 61000-4-3:2007 + A1:2008 + A2:2011
o EN 61000-4-4:2013
o EN61000-4-5:2015
o EN61000-4-6:2014
o EN61000-4-8:2011
o EN61000-4-11:2015

¢ Relating to the motor:
o EN 60529 IP65.
o Certificate 10.000.000 of cycles UNE-EN 16005:2013
¢ Relating to wiring:

o EN60754-1:2014

o EN 60754-2:2014

¢ Relating to glazing:

o EN 12600:2003
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¢ Relating to profiles:
o DIN 50049, DIN 17162
o ASTM A 480
o ISO 7599:2011
6.5.3. SLIDING DOOR OPERATOR

- Door Operator for platform screen doors (PSDs) Screen System of two (02) or three
(03) center-opening door leaves which includes:

- Body in minimum 16 gauge extruded Stainless Steel AISI 304 matte finish and
dimensions W=122 mm and H= 200 mm, with fixing guides to install all the mechanical
and electronic elements of the operator

- Reinforced side covers in 3 mm thick steel finished with black hot-melt paint.
- Front cover with reinforcing folds, self-locking and fastening with anti-vandal screw.
- Confrol module and independent motor interconnected by each other.

- Fixing carriers system for the moving door leaf by reinforced screws and machined
steel plate of 4-5 mm. High performance PA66-GF10 wheels

- Adjustable derailment guide.

- Toothed belt coupling located with independent carrier in the center of the sliding
blade made of 4-5 mm steel to keep center of gravity of traction.

- Adjustable tension pulley, machined with galvanized electrolytic UNE EN ISO 2081 or
1015

6.5.4. Automatic door operator for platform screen doors SCREEN SYSTEM of BRT
system. Components:

- Microprocessor

- Function card: Electronic.

- Programming Unit.

- 24 VDC motor. Brushless, maintenance-free.
- Transmission: Toothed Belt.

- Working temperature: -25°C / 50° C

- Relative Humidity: 85%, non-condensing

-Power supply: AC 110 - 220V, 50/60 Hz.
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- Maximum consumption: <150W.

- Standby power consumption: 10 W

- Consumption at medium speeds: <100 W.

- Fuse: F3A 250V.

- Adjustable opening speed: 150 - 460 mm / s.
- Adjustable closing speed: 130 - 460 mm /s

- Closing force: 1500 N.

- Braking speed: 200 - 600 mm /s

- Hold open time: 0-9 s.

- Opening Width: Adjustable.

- Braking Distance: Adjustable

- Anti-crushing: Closing force <50N

- Static force: Adjustable 90-150 N

- Frequency of use: Continuous.

- Connection to PC: through RJ45 connector
- Power backup system for 200 cycles (Opening and Closing)
- Certificate 10,000,000 cycles.

- IP-65 rating according to IEC 60529
Maximum weight

AG90/200: 1x150kg /2 x 150 kg.
Dimensions:

AG90/200 Height (H) 200 mm., Width (W) 120 mm.
6.5.5. FRAMES AND PROFILES FOR PSD

- Profiles made of minimum 16 gauge extruded Stainless Steel AISI 304 matte finish for
moving door leaves: 60x20 mm on the upper and lower horizontal part, vertical profiles
with dimensions 22x20mm, glass finish framed in the whole of the perimeter of the
moving leaves.

- Finish: minimum 16 gauge extruded Stainless Steel AlSI 304 matte finish with 12mm
tempered clear glass (Guardian or saint Gobain or equivalent)
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-Horizontal profile type double “H”

- Horizontal profile "H" with external wall thickness of 2.95 mm. with double internal
reinforcement of 2 mm, anchoring holes at all angles for the inner wall, thickness of 3
mm in the area where the glass is installed. Internal recess is every 4 mm to place
EPDM seals. Reinforced Internal divisions separated 14 mm. Clamping brackets for
placement of the metal anchor of the sliding carriers.

- Vertical profile type "H" with a wall thickness of 3 mm in the area where the glass is
installed, 2 mm in the central part where the central reinforcement is located and 4
mm in the lower part where anchoring plate of the sliding carrier is located. There are
4 mm internal recesses for EPDM joints. 14 mm gap to install the glass and 10.36 mm
for the plate.

- All profiles must be tested in accordance with the quality requirements UNE-EN 573-
3: 2014 and UNE-EN 12020-2: 2009.- Universal floor guides adjustable in stainless steel.
Mechanized in cold without welds and without bond adhesives. Upper metal plate
for fixing the glass and lower plate to adjust the thickness of the glass / Profiles.
Adjustment measures from 08 to 40mm.

6.5.6. ELECTRONIC COMMUNICATION, CONTROL AND DIAGNOSIS, OF THE PSD
DOORS WITH BRT-AT SYSTEM

Door operator control and communication devices should allow the synchronization
of the doors and peripheral devices.

- The programming of the control card should allow programming different opening /
closing commands according to the type of Bus and doors to be synchronized.

- Vehicle detection system through reflective photoelectric sensors of adjustable
range type compact body, and long range adjustable to a maximum distance of 2
m. Type IP-67 rated for demanding and intensive applications. Receiver equipped
with two-segment diodes. This may be done independently of the color or
background. Adjustable long range reflectivity.

- The system should allow the operation of the indicative traffic light of open and
closed doors.

- The system should allow the incorporation of a monitoring, control, tracking system
and supervision that can be done locally or remotely, online and in real time.

- Electronic Control Cards that incorporate a system to visualize the functioning of the
devices through LED diodes that show in real fime the operation of these, if they are
active or need to be replaced.

- - Scalable PSD system with the possibility of incorporating new devices.

- An opening device capable of making an emergency intervention of all the doors
simultaneously should be provided
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- There should be possibility of placing an opening device in each of the doors of the
platform

- The programmable sound signal should be provided. It should have programmed
volume confrol.

- The system should keep the doors closed and locked without the need to install an
additional lock. The thrust forces are higher than 1500 Newtons.

- The system allows the programming of door closing without possibility of reopening
and with an alert through an acoustic and luminous alarm.

- PSD electronics ready for the integration of a people counting system for bus access
and exits

- Scalable system BRT SCREEN SYSTEM, with the option of integrating various visual
control devices, CCTV, SCADA, bus monitoring, etc.

- The system should provide a SCADA that incorporates online status of doors,
maintenance notification, number of door life cycles, and time of arrival and stop of
the buses in the station, peripheral device failures, and information regarding arrival
/ departures of buses.

6.5.7. SCADA (REMOTE MONITORING AND CONTROL SYSTEM OF BRT-AT SYSTEM)

System of Remote Supervision, Control and Data Acquisition to facilitate real-time
feedback with field devices and control the process automatically. It should provide
all the information generated in the production process (supervision, quality control,
production control, data storage, etc.) and allow its management and intervention.

Must Include:

- Application software for local or remote stations

- Connection to a local or remote PC to a central server.

- On Line Monitoring of the doors operation.

- Remote intervention of security opening of one or group of doors.
- Monitoring of peripheral devices

- HMI Human-Machine Interface located in the station.

- Operating cycle counter, maintenance alert and control settings
- Allows the sending of an audible alert of use or emergency.

- Operation history for assessment of usage statistics.
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HMI device touch panel 17 "TFT-LED True Flat where an easy-to-learn functional
scheme is incorporated. Includes OS Windows 7

- Main control PC for integration with other devices of the monitoring system and
connected to supervisory HMIs.

- PC touch panel 17 "TFT-LED True Flat with an OS Windows 7 Professional 64 bits for
visualization of maintenance alarms, situation of the emergency opening push button,
positioning sensors, signal lights, etc.

- Communication module between the HMI and the door operator

- UTP type cable and RJ-45 connector for intferconnection of devices. Maximum
distance of 100 mt.

- SCADA working environment, adaptable to the particular application intended to
develop. Open architecture system (able to adapt according to the needs of the
owner). Easy communication both with the user and central control equipment.

6.5.8. UPS (UNINTERRUPTIBLE POWER SUPPLY)

UPS, uninterruptible power supply backup system for PSDs and SCADA installed in
each of the stations.

Specifications: Continuous Power UPS 3000 VA, 1920 Oh, dimensions
operating temperature 0-40° C

6.5.9. WARRANTY

All system should have minimum warranty of two years.
6.5.10.SPECIAL TERMS AND CONDITIONS

PSD doors will be subject to heavy and intensive use. They should have the capacity
to make 1000 to 1500 cycles of opening and closing daily. The motor must be certified
by an independent laboratory of 10,000,000 cycles of opening and closing with a 7
year warranty without the need for repair.

The PSD doors should be CE marked with sufficient technical assistance and original
spare parts.

The supplier must guarantee the existence of the components and spare parts of the
doors in at least 5% of the number of units to be placed.

END OF SECTION
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6.6 - MIRRORS

GENERAL
6.6.1. RELATED DOCUMENTS

A. Drawings and general provisions of the Conftract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

6.6.2. SUMMARY

A. Section includes the following types of silvered flat glass mirrors:

1. Annealed monolithic glass mirrors.

B. Related Sections include the following:

1. Division 1 Section "Architectural Products Submittals and Substitutions” for
requirements regarding submittals and substitutions of architectural products.
2. Division 1 Sections for contractual requirements.

3. Division 10 Section "Toilet and Bath Accessories".

6.6.3. SUBMITTALS

A. Product Data: For each type of product indicated.

1. Mirrors. Include description of materials and process used to produce each type
of silvered flat glass mirror specified that indicates sources of glass, glass coating
components, edge sealer, and quality-control provisions.

B. Shop Drawings: Include mirror elevations, edge details, mirror hardware, and
aftachments to other work.

C. Samples: For each type of the following products:

1. Mirrors: 300 mm square, including edge treatment on two adjoining edges.

2. Mirror Clips: Full size.

D. Qualification Data: For qualified Installer.

E. Product Certificates: For each type of mirror and mirror mastic, from manufacturer.
F. Preconstruction Test Reports: From mirror manufacturer indicating that mirror
mastic was tested for compatibility and adhesion with mirror backing paint and
substrates on which mirrors are installed.

G. Maintenance Data: For mirrors to include in maintenance manuals.

H. Warranty: Sample copy of manufacturer's proposed warranty complying with
specified requirements, and stating obligations, remedies, limitations, and exclusions
of warranty.

6.6.4. QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs glass installers for this
Project who are certified under the National Glass Association's Certified Glass
Installer Program.

B. Source Limitations for Mirrors: Obtain mirrors from single source from single
manufacturer.

C. Source Limitations for Mirror Accessories: Obtain mirror glazing accessories from
single source.

D. Glazing Publications: Comply with the following published recommendations:
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1. GANA's "Glazing Manual" unless more stringent requirements are indicated. Refer
to this publication for definitions of glass and glazing terms not otherwise defined in
this Section or in referenced standards.

2. GANA Mirror Division's "Mirrors, Handle with Extreme Care: Tips for the

Professional on the Care and Handling of Mirrors."

E. Preconstruction Mirror Mastic Compatibility Test: Submit mirror mastic products to
mirror manufacturer for testing to determine compatibility of mastic with mirror

backing paint and substrates on which mirrors are installed.

6.6.5. DELIVERY, STORAGE, AND HANDLING

A. Protect mirrors according to mirror manufacturer's written instructions and as
needed to prevent damage to mirrors from moisture, condensation, temperature
changes, direct exposure to sun, or other causes.

B. Comply with mirror manufacturer's written instructions for shipping, storing, and
handling mirrors as needed to prevent deterioration of silvering, damage to edges,
and abrasion of glass surfaces and applied coatings. Store indoors.

6.6.6. PROJECT CONDITIONS

A. Environmental Limitations: Do not install mirrors until ambient temperature and
humidity conditions are maintained at levels indicated for final occupancy.

6.6.7. WARRANTY

A. Mirrors Warranty: Provide complete warranty in which Manufacturer, Contractor
and

Installer are jointly and severally responsible and agree to repair or replace without
limitations, all or any part of the mirrors specified in this section which fails or
becomes defective in materials or workmanship within specified warranty period.

1. Defects: Deterioration of mirrors is defined as defects developed from normal use
that are not attributed to mirror breakage or to maintaining and cleaning mirrors
contrary to manufacturer's written instructions. Defects include discoloration, black
spots, and clouding of the silver film.

2. Warranty Period: Five years from date of Substantial Completion.

PRODUCTS
6.6.8. SILVERED FLAT GLASS MIRRORS

A. Glass Mirrors, General: ASTM C 1503.
Clear Glass: Mirror Glazing Quality.
Nominal Thickness: 6.0 mm.

6.6.9. MISCELLANEOUS MATERIALS

A. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of
85, plus or minus 5.

B. Edge Sealer: Coating compatible with glass coating and approved by mirror
manufacturer for use in protecting against silver deterioration at mirrored glass
edges.
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C. Mirror Masstic: An adhesive setting compound, asbestos-free, produced
specifically for setting mirrors and certified by both mirror manufacturer and mastic
manufacturer as compatible with glass coating and substrates on which mirrors will
be installed.

6.6.10.MIRROR HARDWARE

A. Mirror Bottom Clips: One Piece continuous fixed type 25 mm high brass nickel
plated, as shown on detail.

B. Mirror Top Clips: One Piece adjustable type, 30 mm high brass nickel plated with
16 mm counter sunk screw and slot, as shown on detail.

C. Fasteners: Fabricated of same basic metal and alloy as fastened metal and
matching it in finished color and texture where fasteners are exposed.

D. Anchors and Inserts: Provide devices as required for mirror hardware installation.
Provide toothed or lead-shield expansion-bolt devices for drilled-in-place anchors.
Provide galvanized anchors and inserts for applications on inside face of exterior
walls and where indicated.

6.6.11.FABRICATION

A. Mirror Sizes: To suit Project conditions, cut mirrors to final sizes and shapes.

B. Cutouts: Fabricate cutouts for notches and holes in mirrors without marring visible
surfaces.

Locate and size cutouts so they fit closely around penetrations in mirrors.

C. Mirror Edge Treatment: Beveled polished edge of width shown.

1. Seal edges of mirrors with edge sealer after edge tfreatment to prevent chemical
or atmospheric penetration of glass coating.

2. Require mirror manufacturer to perform edge treatment and sealing in factory
immediately after cutting to final sizes.

EXECUTION
6.6.12. EXAMINATION

A. Examine substrates, over which mirrors are to be mounted, with Installer present,
for compliance with installation tolerances, substrate preparation, and other
conditions affecting performance of the Work.

B. Verify compatibility with and suitability of substrates, including compatibility of
mirror mastic with existing finishes or primers.

C. Proceed with installation only after unsatisfactory conditions have been
corrected and surfaces are dry.

6.6.13.PREPARATION
Comply with mastic manufacturer's written installation instructions for preparation of

substrates, including coating substrates with mastic manufacturer's special bond
coating where applicable.
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6.6.14.INSTALLATION

A. General: Install mirrors to comply with mirror manufacturer's written instructions
and with referenced GANA publications. Mount mirrors accurately in place in a
manner that avoids distorting reflected images.

B. Provide a minimum air space of 3 mm between back of mirrors and mounting
surface for air circulation between back of mirrors and face of mounting surface.

C. Wall-Mounted Mirrors: Install mirrors with mastic and mirror hardware. Attach mirror
hardware securely to mounting surfaces with mechanical fasteners installed with
anchors or inserts as applicable. Install fasteners so heads do not impose point loads
on backs of mirrors.

1. Mirror Clips: Place a felt or plastic pad between mirror and each clip to prevent
spalling of mirror edges. Locate clips where indicated.

2. Install mastic as follows:

a. Apply barrier coat to mirror backing where approved in writing by manufacturers
of mirrors and backing material.

b. Apply mastic to comply with mastic manufacturer's written instructions for
coverage and to allow air circulation between back of mirrors and face of
mounting surface.

c. After mastic is applied, align mirrors and press into place while maintaining a
minimum air space of 3 mm between back of mirrors and mounting surface.

6.6.15.CLEANING AND PROTECTION

A. Protect mirrors from breakage and contaminating substances resulting from
construction operations.

B. Do not permit edges of mirrors to be exposed to standing water.

C. Maintain environmental conditions that will prevent mirrors from being exposed to
moisture from condensation or other sources for confinuous periods of time.

D. Wash exposed surface of mirrors not more than four days before date scheduled
for inspections that establish date of Substantial Completion. Wash mirrors as
recommended in writing by mirror manufacturer.

END OF SECTION
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6.7 - GLASS AND GLAZING

GENERAL
6.7.1. DESCRIPTION

A. Furnish labor, materials and equipment to supply and install glass in different types
of windows and doors.

6.7.2. SUBMITTALS

A. Samples:

1.300 x 300 mm (12 x 12IN), of each specified type, class and thickness.
2. Sample of franslucent ceramic fit pattern.

B. Project close-out information

1. Guarantee

6.7.3. JOB CONDITIONS

Do not proceed with installation under adverse weather conditions, or when
temperature are below or above manufacturer’'s recommended limitations.

6.7.4. STORAGE AND HANDLING:

A. Store glazing in cases within building in a dry, well-ventilated area to avoid cyclic
wetting and drying and damage from moisture.

B. Store glazing out of case vertically with interweaving or pacing between the
individual lights

C. Protect glazing from welding operation, wind-blown objects, and run-off over
alkaline materials.

D. Handle glazing carefully to prevent edge damage.

6.7.5. GUARANTEE

Written 5 year guarantee singed by installer to cover weather tightness of installation
including air and water integrity. Guarantee structural adequacy of units and
hardware, sealants and caulking within and around perimeter of installation.

PRODUCTS
6.7.6. MATERIALS

A. Glass materials.

1. Comply with specified standards

2. Manufacturer or fabricator is responsible for determining if any of these materials
should be heat strengthened or fully tempered and provide accordingly.

B. Tinted glass for aluminum windows & doors

1. Tinted tempered float glass 6 or 8, 10 or 12 mm thick as produced by
Pilkington or similar.

2. The following performance:
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a- Visible light transmittance 71%

b- Outdoor reflectance (%) 7%

c- Total solar energy transmittance 33%
d- Shading Coefficient 0.58%

C. Clear glass for windows and doors

1. Clear tempered float glass, 6 mm, 8 mm or 10 mm thick ASTM C1048.

D. Glazing compounds:

1. Non-sag, non-stain type.

2. Pigmented to match frame units not requiring painting.

3. Compatible with adjacent surfaces.

4. For use in setting glass: One part polyurethane or silicone sealant, F.S. TTS-00230C
(2). Type |l, class A or two-part polyurethane sealant, F.S. TT-S- 00227E, Type I, class A.
5. Sealant tape: Performed butyl 1 rubber sealant tape or ribbon having a continues
neoprene rubber shim.

6. Gaskets: Polyvinyl chloride or neoprene, extruded, flexible, of profile and hardness
required to receive glass and provide a watertight installation.

D. Setting blocks and spacers: Neoprene, compatible with sealants used.

1. Setfting blocks: 70 - 90 udometer

2. Spacers: 40-50 udometer

3. Compressible filler stock: closed-cell jacketed rod stock of synthetic rubber or
plastic foam.

E. Shims clips, springs, angles, beads, attachment screws and other
miscellaneous items: As indicated or required.

EXECUTION
6.7.7. INSPECTION

Examine framing or glazing channel surfaces, backing, stop design, and conditions
under which glazing is to be performed.

6.7.8. INSTALLATION

A. Do not install glass with edge damage.
B. Contractor is responsible for correct glass size for each opening, within tolerances
and dimensions established.
C. Comply with combined recommendation of material manufacturers, except
where more stringent requirements are shown or specified.
D. Install sealants as recommended by sealant manufacturer.

A. E.Install setting blocks in adhesive.
F. Provide spacers inside and out, of proper size and spacing, for all glass sizes larger
than 1270 united mm, expect where gaskets are used for glazing. Provide 3.175 mm
minimum bite of spacers on glass. Use thickness equal to sealant width. Use
preshimmed tape, if tape is used.
G. Miter cut and bond gasket ends together at corner. Do not stretch gaskets.
H. Immediately after installation, attach crossed streamers to framing held away
from glass. Do not apply anything to surfaces to glass.
|. Remove, and replace damaged glass and provide new acceptable materials.
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6.7.9. CLEANING AND PROTECTION

A. Maintain glass reasonably clean during construction, so that it will not be
damaged by corrosive action and will not contribute to deterioration of other
materials.

B. Wash and polish, glass on both faces not more than 7 days prior to Engineers
acceptance of work in each area. Comply with glass manufacturer’s
recommendation.

END OF SECTION
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FINISHES
7.1.UNIT PAVERS

GENERAL

7.1.2.1

RELATED DOCUMENTS
Drawing and general provision of the contract, including condition of Contract
and other Details.

SUMMARY
This Section includes the following:
1. Concrete pavers set in aggregate setting bed.
Related Sections include the following:
1. 2.0 Section "Earthwork" for compacted sub grade and sub base
course, if any, under unit pavers.

SUBMITTALS

Product Data: For the following:
1. Concrete pavers.
Samples for Initial Selection: Manufacturer's color charts consisting of units or
sections of units showing the full range of colors, textures, and patterns
available for each type of unit paver indicated.
1. Include similar samples of material for joints and accessories involving
color selection.
Samples for Verification: Full-size units of each type of unit paver indicated; in
sets for each color, texture, and pattern specified, showing the full range of
variations expected in these characteristics.
1. Provide samples with joints grouted and cured, showing the full range
of colors to be expected in the completed Work.
Qualification Data: For firms and persons specified in "Quality Assurance" Article
to demonstrate their capabilities and experience. Include lists of completed
projects with project names and addresses, names and addresses of
architects/Consultants and owners, and other information specified.

7.1.2.2 QUALITY ASSURANCE

A.

Installer Qualifications: An experienced installer who has completed unit paver
installations similar in material, design, and extent to that indicated for this
Project and whose work has resulted in construction with a record of successful
in-service performance.

Source Limitations: Obtain each type of unit paver, joint material, and setting
material from one source with resources to provide materials and products of
consistent quality in appearance and physical properties.

Mockups: Before installing unit pavers, build mockups for each form and
paftern of unit pavers required to verify selections made under sample
Submittals and to demonstrate aesthetic effects and qualities of materials and
execution. Build mockups to comply with the following requirements, using
materials indicated for the completed Work, including same base construction,
special features for expansion joints, and contiguous work as indicated:
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1. Build mockups in the location and of the size indicated or, if not indicated,
as directed by the Consultant.

2. Notify the Consultant 7 days in advance of dates and times when mockups

will be constructed.

Demonstrate the proposed range of aesthetic effects and workmanship.

Obtain the Consultant's approval of mockups before starting unit paver

installation.

5. Maintain mockups during construction in an undisturbed condition as a

standard for judging the completed Work.

Demolish and remove mockups when directed.

7. Approved mockups may become part of the completed Work if
undisturbed at time of Substantial Completion.

»ow

o~

7.1.2.3 DELIVERY, STORAGE, AND HANDLING

A. Protect unit pavers and aggregate during storage and construction against
soiling or contamination from earth and other materials.
1. Cover pavers with plastic or use other packaging materials that will
prevent rust marks from steel strapping.

PRODUCTS

7.1.2.1 COLORS AND TEXTURES

A. Colors and Textures: As shown on drawings and as selected by the Consultant
from the manufacturer’s full range.

7.1.2.2 UNIT PAVERS

A. Concrete Pavers: Solid, interlocking paving units, ASTM C 936, made from
normal-weight aggregates in sizes and shapes indicated. Interlocking Paving
should be installed on 30-50 mm thick sand setting bed over 250 mm thick sub-
base. The minimum thickness of concrete pavers shall be 60mm. Concrete
pavers shall be tested for compressive strength, abrasion resistance, absorption
and dimensional tolerance. The test results shall comply with the requirements
specified in ASTM C 936.

7.1.2.3 ACCESSORIES

A. Precast Concrete Edge Restraints: Precast concrete curbing, made from
normal-weight aggregate, in shapes and sizes indicated.

7.1.2.4 AGGREGATE SETTING-BED MATERIALS

A. Graded Aggregate for Sub base: Sound crushed stone or gravel complying
with ASTM D 448 for Size No. 57.
Graded Aggregate for Sub base: ASTM D 2940, sub base material.
. Graded Aggregate for Base: Sound crushed stone or gravel complying with
ASTM D 448 for Size No. 8.
Graded Aggregate for Base: ASTM D 2940, base material.
Geotextile: Woven or nonwoven geotextile manufactured from polyester or
polypropylene fibers, with a permeability rating 10 fimes greater than that of

Ow

mQg

168



SMIU

Technical Specifications — Architectural Works

soil on which paving is founded and an apparent opening size small enough
to prevent passage of fines from leveling course into graded aggregate of
base course below.
Sand for Leveling Course: Sound, sharp, washed natural sand or crushed stone
complying with gradation requirements of ASTM C 33 for fine aggregate.
Stone Screenings for Leveling Course: Sound stone screenings complying with
ASTM D 448 for Size No. 10.
Sand for Joints: Fine, sharp, washed natural sand or crushed stone with 100
percent passing 1.18 mm sieve and no more than 10 percent passing 0.075 mm
sieve.

1. Provide sand of color needed to produce required joint color.

EXECUTION

7.1.3.1
A.

EXAMINATION
Examine areas indicated to receive paving, with the Installer present, for
compliance with requirements for installation tolerances and other conditions
affecting performance. Proceed with installation only after unsatisfactory
conditions have been corrected.

1. Where pavers are to be installed over waterproofing, examine
waterproofing installation, with the waterproofing Installer present, for
protection from paving operations. Examine areas where
waterproofing system is turned up or flashed against vertical surfaces
and horizontal waterproofing. Proceed with installation only after
protection is in place.

7.1.3.2 PREPARATION

A.

B.

C.

7.1.3.3

A.

B.

C.

Vacuum clean concrete substrates to remove dirt, dust, debris, and loose
particles.

Remove substances, from concrete substrates, that could impair mortar bond,
including curing and sealing compounds, form oil, and laitance.

Proof-roll prepared sub grade surface to check for unstable areas and areas
requiring additional compaction. Proceed with unit paver installation only after
deficient sub grades have been corrected and are ready to receive sub base
for unit pavers.

INSTALLATION, GENERAL

Do not use unit pavers with chips, cracks, voids, discolorations, and other
defects that might be visible or cause staining in finished work.
Mix pavers from several pallets or cubes, as they are placed, to produce
uniform blend of colors and textures.
Cut unit pavers with motor-driven masonry saw equipment to provide clean,
sharp, unchipped edges. Cut units to provide pattern indicated and to fit
adjoining work neatly. Use full units without cutting where possible. Hammer
cutting is not acceptable.

1. For concrete pavers, a block splitter may be used.
Joint Pattern: Herringbone.
Pavers over Waterproofing: Exercise care in placing pavers and setting
materials over waterproofing so protection materials are not displaced and
waterproofing is not punctured or otherwise damaged. Carefully replace
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F.

protection materials that become displaced and arrange for repair of
damaged waterproofing before covering with paving.

1. Provide joint filler, at waterproofing that is turned up on vertical
surfaces; or, if not indicated, provide temporary filler or protection until
paver installation is complete.

Tolerances: Do not exceed 0.8 mm unit-to-unit offset from flush (lippage) nor 3
mm in 3 m from level, or indicated slope, for finished surface of paving.

7.1.3.4 AGGREGATE SETTING-BED PAVER APPLICATIONS

A.

B.

0

Compact soil sub grade uniformly to at least 95 percent of ASTM D 1557
laboratory density.

Place geotextile over prepared sub grade, overlapping ends and edges at
least 300 mm.

Place aggregate sub base in thickness indicated. Compact by tamping with
plate vibrator and screed to depth required to allow setting of pavers.

Place aggregate sub base over compacted sub grade. Provide compacted
thickness indicated. Compact sub base to 100 percent of ASTM D 1557
maximum laboratory density and screed to depth required to allow setting of
pavers.

Place geotextile over compacted base course, overlapping ends and edges
at least 300 mm.

Place leveling course and screed to a thickness of 25 to 38 mm, taking care
that moisture content remains constant and density is loose and constant until
pavers are set and compacted.

Treat leveling base with soil sterilizer to inhibit growth of grass and weeds.

Set pavers with a minimum joint width of 1.6 mm and a maximum of 3 mm,
being careful not to disturb leveling base. If pavers have spacer bars, place
pavers hand tight against spacer bars. Use string lines to keep straight lines. Fill
gaps between units that exceed 10 mm with pieces cut to fit from full-size unit
pavers.

1. When installation is performed with mechanical equipment, use only
unit pavers with spacer bars on sides of each unit.

Vibrate pavers into leveling course with a low-amplitude plate vibrator
capable of a 16- to 22 kN compaction force at 80 to 90 Hz. Perform at least
three passes across paving with vibrator.  Vibrate under the following
conditions:

1. After edge pavers are installed and there is a completed surface or
before surface is exposed to rain.

2. Before ending each day's work, fully compact installed concrete
pavers to within 200 mm of the laying face. Cover open layers with
non-staining plastic sheets overlapped 1200 mm on each side of the
laying face to protect it from rain.

Spread dry sand and fill joints immediately after vibrating pavers into leveling
course. Vibrate pavers and add sand untfil joints are completely filled, then
remove excess sand. Leave aslight surplus of sand on the surface for joint filling.
Do not allow fraffic on installed pavers until sand has been vibrated into joints.
Repeat joint-filling process 30 days later.
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7.1.3.5 REPAIR

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or
otherwise damaged or that do not match adjoining units as intended. Provide
new units to match adjoining units and install in same manner as original units,
with same joint treatment and with no evidence of replacement.

7.2. GYPSUM BOARD ASSEMBLIES

GENERAL

7.2.1. RELATED DOCUMENTS

A. Drawing and general provisions of the contract, including general and
supplementary Conditions.
7.2.2. SUMMARY

A. This Section includes the following:
Suspended gypsum board ceilings.
Gypsum board walls and partitions.
Recessed Lighting enclosure.
Partition Closers.

Framed steelwork encasement.

a0

B. Related Sections: The following Sections contain requirements that relate to this
Section:
1. 5.0 Section” Metal Fabrication™.
2. 6.0 Section "Rough Carpentry" for wood framing and furring, and gypsum
sheathing applied over wood framing.
3. 5.0 Section "Custom Steel Doors and Frames" for steel door to be installed in
gypsum board walls or partitions.
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7.2.3. DEFINITIONS
A. Gypsum Board Construction Terminology: Refer to ASTM C 11 and GA-505 for
definitions of terms for gypsum board assemblies not defined in this Section or
in other referenced standards.
7.2.4. ASSEMBLY PERFORMANCE REQUIREMENTS
A. Fire Resistance Characteristics: Provide interior gypsum board assemblies with
fire-resistance ratings indicated.
7.2.5. SUBMITTALS
A. Product Data: For each type of product specified.

7.2.6.

. Installer Experience: List of five projects (minimum) of a similar nature carried

out successfully by the installer with the same product Qualification Data: For
firms and persons specified in the "Quality Assurance" Arficle fo demonstrate
their capabilities and experience. Include lists of completed projects with
project names and addresses, names of Consultants and Employers, and other
any information required by the Consultant.

. Shop Drawings: Showing locations, fabrication, and installation of control and

expansion joints including plans, elevations, sections, details of components,

and attachments to other units of Work.

Samples: For the following products:

1. Trim Accessories: Full-size sample in 300-mm-(12") long length for each trim
accessory indicated.

2. Access panel framing and hardware

Product Certificates: Signed by manufacturers of gypsum board assembly

components certifying that their products comply with specified requirements.

Installer Certificates: Signed by the product manufacturer certifying that the

Installer is approved, authorized, or licensed by the manufacturer to install his

products.

. Installer Experience: List of five projects (minimum) of a similar nature carried

out successfully by the installer with the same product endorsed by the
manufacturer’s representative.
QUALITY ASSURANCE

Quality System: Comply with ISO 9001/9002 Quality System as a minimum.
Incorporate all the standard procedures supplied by the Consultant and the
Employer.

Installer Qualifications: A qualified firm specializing in performing the work of
this Section with minimum three years documented experience and that is
approved, authorized, or licensed by the product manufacturer to install his
product and that is eligible to receive manufacturer's warranty. Include project
names and addresses, names and addresses of Consultants and Employers,
and other information specified

. Single-Source Responsibility for Gypsum Boards and Steel Framing: Obtain

each type of gypsum board and other panel products and steel framing from
a single manufacturer.

Single-Source Responsibility for Finishing Materials: Obtain finishing materials
from either the same manufacturer that supplies gypsum board and other
panel products or from a manufacturer acceptable t the gypsum board
manufacturer.
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E.

7.2.7.
A.

B.

7.2.8.

o

Fire-Test-Response Characteristics: Where fire-resistance-rated gypsum board
assemblies are indicated, provide gypsum board assemblies that comply with
the following requirements:

1. Gypsum board assemblies indicated are identical to assemblies tested for
fire resistance according to ASTM E 119 or BS 476 Part 20-24by an
independent testing and inspecting agency acceptable to the Consultant.

2. Deflection and Firestop Track: Top runner provided in fire-resistance-rated
assemblies indicated is labeled and listed by UL, Warnock Hersey, or
another testing and inspecting agency acceptable to the Consultant.

Mockups: Prior to finishing gypsum board assemblies, construct mockups of at

least 9 sg. min surface area to demonstrate aesthetic effects of finishes as well

as qualities of materials and execution. Simulate finished lighting conditions for
review of in-place unit of Work.
1. Construct mockups for each of the following applications:
a) Ceiling surfaces indicated to receive emulsion paint finishes.
2. Build mockups to comply with the following requirements, using
materials indicated for final unit of Work.
a) Locate mockups on site in the location and of the size indicated or,
if not indicated, as directed by the Consultant.
b) Notify the Consultant one week in advance of the dates and times
when mockups will be constructed.
c) Demonstrate the proposed range of aesthetic effects and
workmanship.
d) Obtain the Consultant's approval of mockups before start of final
unit of Work.
e) Retain and maintain  mockups during consfruction in an
undisturbed condition as a standard for judging the completed
Work.
f)  Approved mockups in an undisturbed condition at the time of
Substantial Completion may become part of the completed Work.
Delivery, storage and handling

Deliver materials in original packages, containers, or bundles bearing brand
name and identification of manufacturer or supplier.
Store materials inside under cover and keep them dry and protected against
damage from weather, direct sunlight, surface contamination, corrosion,
construction traffic, and other causes. Neatly stack gypsum panels flat to
prevent sagging.
Handle steel framing materials in a manner not to cause bending or denting of
sections.

PROJECT CONDITIONS

Environmental Conditions, General: Establish and maintain environmental
conditions for applying and finishing gypsum board to comply with ASTM C 840
requirements or gypsum board manufacturer's recommendations, whichever
are more stringent.

Room Temperatures: Maintain room temperature at not less than 4 deg. C.

. Ventilation: Ventilate building spaces as required to dry joint treatment

materials. Avoid drafts during hot, dry weather to prevent finishing materials
from drying too rapidly.
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PRODUCTS
7.2.9. STEEL FRAMING COMPONENTS FOR SUSPENDED CEILINGS

A. General: Provide components complying with ASTM C 754 for conditions

B.

TmoO

indicated.
Post-installed Anchors in Concrete: Anchors of type indicated below,
fabricated from corrosion-resistant materials, with holes or loops for attaching
hanger wires, and with capability to sustain, without failure, a load equal to 5
times that imposed by ceiling construction, as determined by testing according
to ASTM E 488 conducted by a qualified independent testing agency.

1. Expansion anchor.

. Wire Ties: ASTM A 641M, Class 1 zinc coating, soft temper, 1.6 mm thick.

Hanger Rods: Mild steel and zinc coated or protected with rust-inhibitive paint.

Flat Hangers: Mild steel and zinc coated or protected with rust-inhibitive paint.

Angle-Type Hangers: Angles with legs not less than 22.2 mm (3/4") wide,

formed from 1.6-mm- (2/32") thick galvanized steel sheet complying with

ASTM A 653M, Z 180 coating designation, with bolted connections and 8 mm

(1/2") diameter bolts.

Channels: Cold-rolled steel, 1.5 mm (2/32") minimum thickness of base

(uncoated) metal and 11.1 mm wide flanges, and as follows:

1. Carrying Channels: 38 mm (1.5") deep, 70 kg/100 m (70 kg/328 Rft), unless
otherwise indicated.

2. Furring Channels: 19 mm (3/4") deep, 45 kg/100 m (45 kg/328 Rft), unless
otherwise indicated.

3. Finish: ASTM A 653M, Z 180 hot-dip galvanized coating.

7.2.10. STEEL FRAMING FOR WALLS AND PARTITIONS

A.

B.

General: Provide steel framing members complying with the following
requirements:

1. Protective Coating: ASTM A 653M, 72180 hot-dip galvanized corrosion

resistant coating.
Steel Studs and Runners: ASTM C 645, with flange edges of studs bent back 90
degrees and doubled over to form 5 mm (1/4") wide minimum lip (return), and
complying with the following requirements for minimum thickness of base
(uncoated) metal and for depth:

1. Thickness: 0.84 mm (1/32") as follows:

a) For head runner, sill runner, jamb, and cripple studs at door and
other openings.
b) Where indicated.

2. Depth: As required to obtain thickness indicated on Drawings.
Deflection Track: Manufacturer's standard top runner designed to prevent
cracking of gypsum board applied to interior partitions resulting from deflection
of the structure above fabricated from steel sheet complying with ASTM A 653M
or ASTM A 568M. Thickness as indicated for studs, and width to accommodated
depth of studs, and of the following configuration:

1. Top Runner with Compressible Flanges: 64 mm (2.5”) deep flanges with V-
shaped offsets that compress when pressure is applied from construction
above.
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7.2.2.1

2. Top Runner with Slotted Flanges: 64 mm (2.5”) deep flanges with slots 25 mm
(1") o.c.

3. Toprunnerwith 64 mm (2.5") deep flanges that either have V-shaped offsets
that compress when pressure is applied from construction above or have
slots 25 mm (1) o.c. that allow fasteners attached to studs through the slots
to accommodate structural movement by slipping.

Deflection and Firestop Track for Fire Rated Assemblies: Top runner designed to
allow partition heads to expand and contract with movement of structure
above while maintaining continuity of the assembly. Comply with requirements
of ASTM C 645 except configuration, of thickness indicated for studs and width
to accommodate depth of studs indicated with flanges offset at midpoint to
accommodate gypsum board thickness.

1. Offset Configuration: Shadow-line design with offset projecting out from
depth of stud.

2. Offset Configuration: Reveal design with offset recessing in from depth of
stud.

Steel Rigid Furring Channels: ASTM C 645, hat shaped, depth and minimum
thickness of base (uncoated) metal as follows:

1. Thickness: 0.84 mm (1/32") , unless otherwise indicated.

2. Depth:22.2mm (1").

Furring Brackets: Serrated-arm type, adjustable, fabricated from corrosion-
resistant steel sheet complying with ASTM C 645, minimum thickness of base
(uncoated) metal of 0.84 mm (1/32"), designed for screw attachment to steel
studs and steel rigid furring channels used for furring.

. Steel Resilient Furring Channels: Manufacturer's standard product designed to

reduce sound fransmission, fabricated from steel sheet complying with

ASTM A 653M or ASTM A 568M to form 13 mm (1/2") deep channel of the

following configuration:

1. Single-Leg Configuration: Asymmeftric-shaped channel with face
connected to assingle flange by a single-slotted leg (web).

2. Double-Leg Configuration: Hat-shaped channel with 38 mm (1.5") wide
face connected to flanges by double-slotted or expanded-metal legs
(webs).

Z-Furring Members: Manufacturer's standard Z-shaped furring members with

slotted or nonslotted web, fabricated from steel sheet complying with

ASTM A 653M or ASTM A 568M; with a minimum base metal (uncoated)

thickness of 0.45 mm, face flange of 31.8 mm, wall-attachment flange of 22.2

mm, (1") and of depth required to fit insulation thickness indicated.

Steel Channel Bridging: Cold-rolled steel, 1.5 mm (1/16") minimum thickness of

base (uncoated) metal and 11.1 mm wide flanges, 38 mm (1.5”) deep, 45

kg/100 m, (45 kg / 328 Rft.) unless otherwise indicated.

Steel Flat Strap and Backing Plate: Steel sheet for blocking and bracing

complying with ASTM A 653M or ASTM A 568M, length and width as indicated,

and with a minimum base metal (uncoated) thickness as follows:

1. Thickness: 1.5 mm (1/16") where indicated.

Fasteners for Metal Framing: Provide fasteners of type, material, size, corrosion
resistance, holding power, and other properties required to fasten steel
framing and furring members securely to substrates involved; complying
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7.2.11.

with  the recommendations of gypsum board manufacturers for
applications indicated.

GYPSUM BOARD PRODUCTS

A. General: Provide gypsum board of types indicated in maximum lengths
available that will minimize end-to-end butt joints in each area indicated to
receive gypsum board application.

1.
2.

Widths: Provide gypsum board in widths of 1200 mm (48").
Composition: The mix for manufacture of gypsum boards shall incorporate
reinforcing noncombustible glass fibers.

B. Gypsum Wallboard: ASTM C 36 and as follows:

b~

. Type: Regular, unless otherwise indicated for lining.

Type: Type X where required for fire-resistance-rated assemblies.

Type: Sag-resistant type for ceiling surfaces.

Edges: Tapered.

Thickness: 13 mm, (1/2") unless otherwise indicated and unless higher
thickness is recommended by manufacturer to obtain fire performance
rating specified.

C. Water-Resistant Gypsum Backing Board: ASTM C 630 and as follows:

1.
2.

3.
4. Thickness: 13 mm, (1/2") unless otherwise indicated and unless higher

5.

Type: Regular, unless otherwise indicated.

Type: Type X where required for fire-resistance-rated assemblies and where
indicated.

Type: Sag-resistant type for ceiling surfaces.

thickness is recommended by manufacturer to obtain fire performance
rating specified.

Use for application in wet areas and where indicated on Drawings or
specified.

7.2.12. TRIM ACCESSORIES

A. Accessories for Interior Installation: Cornerbead, edge frim, and control joints
complying with ASTM C 1047 and requirements indicated below:

1.

2.

Material: Formed metal or plastic, with metal complying with the following
requirement:

a) Steel sheet zinc coated by hot-dip, G60 (Z180) coating intensity.

Shapes indicated below by reference to Fig. 1 designationsin ASTM C 1047:

a) Cornerbead on outside corners, unless otherwise indicated.

b) LC-bead with both face and back flanges; face flange formed
to receive joint compound. Use LC-beads for edge trim, unless
otherwise indicated.

c) L-bead with face flange only; face flange formed to receive joint
compound. Use L-bead where indicated.

d) U-bead with face and back flanges; face flange formed to be
left without application of joint compound. Use U-bead where
indicated.

e) One-piece control joint formed with V-shaped slot and
removable strip covering slot opening.

7.2.13. JOINT TREATMENT MATERIALS
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A.

General: Provide joint treatment materials complying with ASTM C 475 and the
recommendations of both the manufacturers of sheet products and of joint
treatment materials for each application indicated.
Joint Tape for Gypsum Board: Use open-weave, glass-fiber reinforcing tape, 50
mm (2") wide with compatible joint compound where recommended by the
manufacturer of gypsum board and joint tfreatment materials for application
indicated.
Drying-Type Joint Compounds for Gypsum Board: Factory-packaged vinyl-
b