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Technical Specificalions

SECTION 03200
CONCRETE REINFORCEMENT

FART 1 - GENERAL

|

1.2

13

1.4

1.5

SCOPE OF WORK

The WORK includes fabrication and installation of all steel bars and steel e wire, clips,
Supparts, chairs, and spacers required for the reinforcement of conerete as shown an
the Drawings.

RELATED SECTIONS

Mot Used

SPECIFICATIONS AND STANDARDS

Except as otherwise indicated, the current editions of the following Standards appiy to
the WORK of this Section:

ASTM ABZ Stesl Wie, Plain, ior Concrete Reinforcement
ASTM AGTRIAGTSR Deformed and Plain Billet = Steel Bars for
ASTH ATDEATIEN Concrete Reinforcement

PMS 49 Phiippine MNational Standard - Sles Bars for

Concrete Reinforcemeant
SUBMITTALS
A. Detailed working drawings and bending schedules of all reinforcement.
B. Samples and test cerlificates as required by the applicable Reference Standards.
QUALITY ASSURANCE

The Contractor is responsible for the performance of all tests and inspection required
by this Standard Specification. However, the owner reserves the right to perform any
of all prescribed tests and inspeclion where such Is deamed necessary o ensure tha
delivered materials conform to the specifications, and shall be paid for by the
Contractor. The Contractor shall furnish the owner cerdified copies of records showing
that each material has been pre-tested, and complied with all spplicable requirements
of this Standard, The Contractor shall, at his own expense, replace sl rejected
materials for failure to comply with this Specification.

PART 2 - PRODUCTS

2.4

MATERIALS

Reinforcarnant stesl shall bo deformed, new billet steel bars conforming o ASTM
AB15, Grade 60 and 40, substantially free from mill scale, rust dirl, greese or other
fareign malier.

-
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Tachnical Specifications

Chemical Composition: The percentages of carbon, manganese, phasphaorus, sulfur
and sllicon on fintehed bars shall conform to the specified values in PNS 48 as shown
in Table 2.

Rafl —stael bars will nat be permilled in the Work.

Tahle 2 — Chamical Requirements

[ Chemical Composition, Per Canl Masxirmauam
Element
Hot-Rolled Mon-Weldable | Hol-Raolled Weldable Defarmed
Deformed Steel Bar or Plain Steel Bar
Carban u .38
henganesa . 1.26
Phoephoris 0.0625 01.058
Sulfur 0.0625 D058
Silicon 2 S

Reinforcament stesl shall hear a mill identification symbol, shall be 1agged with the size
and mark number so that diffierant types may be identified, and ehall be stored off the
ground fo protect the steel from moisture and dirt until placed in fimal pogiticen.

Steel wire for tying reinfarcing bars and walerstops shafl conform fo ASTM AB2.

The faliowing reinforcing steel bar sizes shall be used for all reinforced concrete design
under this Confract.

Bar Designation Approximate Approximate
Cross Sectional Area Unit Weight
(mm?] | (ka/m)
#10 78 0616
#12 113 0888
#16 201 1.579
w0l 314 2466
#25 492 3854
#28 G615 4.823
#32 B4 6.313
H3E 10148 7.9491
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Tecthmical Specificalions

Shaild the Confractor wish to use reinforcing steel bars having areas different from
those shown (with consequent different designations), the fellowing requirements shall

2pply:

» |f the proposad substitute bar has an area from 87% lo 105% of the designatec
bar, & direct substitution may be made without changes to bar spacing.

= |f the proposed subsfitute bar has an area less than 97% of the designatad bar,
substitution may be allowed provided bar spacing is reduced W not more than the
minimum clear distance between bars.

= |f the propased substitule bar has an area more than 105% of the designaled bar,
changes in spacing is limited to a maximum spacing of 300mm. Al proposed
changes shall be submitied to the Engineer for appraval.

= Changes shall be implemented upon approval by the Engineer of tha reinforcing
arrangement Drawings, required as shop drewings, which shall be finalized upon
issuarice by the Engineer of the guidelines on refated criteria, as maximum and
miremum spacing and bond sirength.

= Approval by the Engineer of bar size substilutions coes not refeve the Contractor
aof cther specified requirements, incduding steel grade and bar deformations.

PART 3 - EXECUTION

3.1

3.2

FABRICATION OF REINFORCEMENT

Reinforcement steel shall be accuretely fabricaled o the dimensions showm on the
shop drawings and bar schedules,

Al reinforcing bars shall be bent cold around a pin with a free revolving collar having a
diameter of the bar of not l2ss than ihe following:

=  Four bmes for stireps

= Six tirmes for bars up to and including 25mrm diameter
*  Eight times for bars over 25mm diametar

»  Ten fimes for bars 43mm and 57mm diameter

Reinfarcement steel shall not be straightenad nor rebant. Bars with kinks ar bends not
shown on the Drawings will nol b accepted.

INSTALLATION OF REINFORCEMENT

All reinforcing bars shall be accurately placed as shown on the Drawings, and in
accordance with the shop drawings and bar schedulas. The reinforcing bara ehall be
secured against displacement with annealed iron wire fies of minimum GA#16 Gl Wire
{i.e. 1.39mm diameter) or suitable clips at the intersections.

Except as otherwise indicated on the Drawings reinforcement steel shall be instalied
with a clearance for concrete cover as follows:

= Concrete placed directly on eartn | 75 mem |
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Technical Spacifcations

I
Farmed surfaces in contact with the soll, water or 75 mm
axposed o the weather
Concrete cover af main reinforcement steel for 40 mm
calumns and beams
Walls not in contact with the sail, water or exposad o 40 mm
the waalher
Tap of slabs exposed to weather for 816 2nd smaller
Underside of slabs aver waler surface, bul not in 80 mm
contact with the water
Top of slabs exposed to westher for @20mm and
abave
Al other slab surfaces 20 mm

Mo relnforcing bars shall be walded.

| All reinforcing bars in slabs shaill be supported on concrele cubes or chalrs of the
corect heighl, containing soft stosl wires embedded therein for fastening o the

I reinforcemeant stael,

i strangth of 24 MPa.

Such spacers or chabrg shall have a minimum compressive

Reinforcing bars for verical surfaces in beams, columns and walls shall be properly
and firmly positionad from the forms by means of stainless stesl {tipped) bolsters or
other equal metheds approved by the Enginear.

Relnforcement steel projecting from structures that are fo be concreted or where
concrete has already been poured shall not be bant out of s correct position.

** END OF SECTIOM **
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Technical Speciicalions

SECTION 03300
CONCRETE

: PART 1 — GENERAL

1.7

1.2

13

SCOPE OF WORK

The WORKX includes furnishing all lebor, materials, equipment and incidentals
necessary for the construction of all concrete work.

RELATED SECTIONS

Qther Sections of the Specifications shall aleo apply to the exient required for proper
performance of this Weork,

Seclion 33009 Concrete Reinforcameant
Section 33010 Concrete Finishes
Seciion 33011 Censtruction Joirds

SPECIFICATIONS AND STANDARDS

Excepl as otherwise indicated, the current editions of the following Standards apply to
the WORK of this Section;

ASTM C31 Kaking and Curing Concrete Test Specimens
in the Fheld

ASTM C33 Concrate Aggregatas

ASTM G35 Compressive Strength of Cylindrical Concrate
Specimens

ASTM C42 Obtaining and Tesling Drilled Cores and
Sawed Beams

ASTM Co4 Ready-mixed Concrata

ASTH C143 Shump of Hydraulle-Cement Concrala

ASTH G150 Portland Cement

ASTM G347 Recommended Practica  for  Concrete
Formwork, US Corps of Enginears CRD C-572

ASTM C484 Chemical Admixlures for Concrete

ASTM CBOS Rebaund Nuember of Hardened Concrete
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1.4

1.5

Technical Specifications

SUBMITTALS

A. Samples as required by the applicable Reference Standards and in accordance
with Part 3 — EXECUTION of this Specification.

QUALITY ASSURANCE

The Condraclor is responsibée fiar the paformanca of all tasts and inspection required
by thiz Standard Specification. Howeaver, the owner reserves the right to perform any
or all prascribed ests and inspection where such is deemed necessary to ensure inat
delivered materials conform to the specifications, and shall be paid for by the
Contractor. The Confractor shall fumish the cwner certified copies of records showing
that sach material has been pre-lested, and complied with all applicable requirements
of this Standard. The Contractor shall, al his own expense, replace Il rejected
materials for failure 1o comply with this Speclfication.

PART 2 - PRODUCTS

2.1 MATERIALS

A, Cement: Cement shall be Portlznd Cement conforming to ASTM C150, Type 11, as
fallows:

Tahle 1- Physical Requirements of Camant

Test Requiremant

Compressive Strength for ages indicated, min.

3 days 12.0 MPa

T days 18.0 MPa
Time Setting by Vicat Method

Initial Set, mirdmum 45 minuies

Final Sel, maximum 375 minukbes
Fineness, by urbidimeter test, minimum 160 mfkyg

B. Aggregales

1. Fine Aggregate: Fine aggregate shall be washed inert natural sand conforming
to ASTM C33, and shall range in size from coarse to fine within the following
fimifs of US Standard sieve sizes:

Table 2- Grading Requiremeants for Fine Aggregates

Sieve Designation Per Cenl (%) Passing
9.5 mm (38} 100
4,75 mm (Mo 4) 85-100
2.36 mm (Mo, 8) B0-100
1.18 mm (No. 16) 50-25
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Technical Spseifiealions

0.60 mm [Nao, 30) 25.80
0.300 mm (Mo, 50} 5-30
0,150 mm {Ne. 100) 0-10
0.075 mm {No, 200} 0-a |

2. Coarse Aggregate: Coarse aggregate shal be well graded crushed stone or
washed gravel conforming to ASTM C33, size Mo, 67 as follows:

Table 3 - Grading Requirements for Coarse Aggregates

Slave Designation Waight Per Cant Passing
25mm (17 100
19.0 mm {3/4) 90-100
8.5 mm (3/8) 20-55
4. 75 mm (MNo. 4} . 0-10
2 3 mm (Mo, 8) 0-5
0.075 mm (Ma. 20 0-1

<. Water: Water used in mixing, curing or other designated application shall be
reasonably clean and free of oll, sall, acid, alkali, grass or other substances
injurious to the finished product.

4, Admixtures

* Admixiures conforming to ASTM C494 may be used upon approval of the
Enginesr in writing, to control the time setting, to effect water reduction and 1o
increase workahifty. Proportioning and mixdng shall be as recommended by
the manufacturear.

= Tha admixture may be a hydroxylated carboxylic acid type or a hydroxylated
palymer type, bul shall contain no calcium chloride. The use of an admixture
shall not change the raquired quantiies of cement specified under Table 4 of
this Section.

* The total air entrained measured at the discharge from the truck shall be 3.0
per cent maximum for finished slebs and 3.5 1o 5.0 per cent for all olher
concrete.

2.2 QUALITY OF CONCRETE

A. Before placing any concrete, the Contractor shall discuss with the Engineer the
gource of materisle and concrate he propeses to uae, Samples of aggregate and
cament shall be furnished to the Enginear for testing,
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Technical Specificalions

B. The Contractor shall submit to the Engineer, his proposed design mix for

envaluation,

C. Compressive strength, water-cement ratin and cement facior spacified in Table 4
shall apply for regular and pumped concrate:

Table 4 — Concrete Quality Requiremenis

Requiremenis
Ta=t Canerate Fil Al Structural
i Concrete
Minimum Compressive Strength at 228
days (Mpa) 17.0 21.0-42.0
Maximum Mot Water Content
(litars/100kg eement) asy %0
Minirmum Cement Content {kg/m®) 260 330
Total Air Content (%) 3.6= 51 3.5=50
|

Consrete Temp., Max, | “C) a2 a2

D. Consistency of the concrete as measured in accordance with ASTM C143  shali

be as shown in Tabla 5,

Mo excessively wel concreta will be permitted. Conerele delivered to the site
having a slump maore than that specified herain will be rejected,

Table 5 — Concrete Consistancy

Page 4 of 18

Slump {mm}
Type of Structure

Recommended Range
Pavement and Slabs on Ground 50 25-75
Flain footings, gravity walls, slabs and §0-75 25-100
beams
Heavy reinforced foundation walls and 75-100 128
fanlings
Thin reinforced walls and columns 100 T5-125

¥
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Tochnicel Speciicatons

2.3 FORMS

A Forms shall be made of either steel or new lumber approved by the Engineer and
shall be free from roughness and imperfections, substantizlly watertight,
adequalely braced and tied fo prevent movement and displacement when concrate
s placed and vibraled. No wooden spreaders will be allowed in the concrete.
Forms shall be thoroughly cleaned befare using and shall be treated with approved
non-staining oil or ofher approved materia! and allowed 1o dry before placement of
the reinforcing steel.

B. Form fies in concrete exposed lo view shall be the cone-washer typa. Through
bolts or common wire shall not be used for farm bes.

C. Mokding or bevels shall be built into the forms to produce a 20-mim chamfer on 2l
exposed projecling cormers.,

0. Forms for walls shall have removable panels at *he bollom for cleaning, inspection
and scrubbing-in of bonding paste.

PART 3 - EXECUTION
3.1 MIXING CONCRETE

A, Ready-mixed or transit-mixed concrete shall conform o ASTM C84. The concrete
supplier shall furnizh to the Engineer for his approval, the dry proporions to be
used, with evidence that these will produce concrete of the quality specified

B. Ready-mixed or transil-mixed concrede shall be fransported 10 the sita in watertight
agitator or mixer trucks Discharge at the site shall be within one (1) hour after the
cement was first intreduced inlo the mix. Retermpering {l.e. mixing with or without
acdiional cement, aggregate or water) of the concrete which has partially
nardened, will not be permitied,

J.2 PLACING OF CONCRETE

A_ All debrig, dit and water shall be removed from he forme, Forms, reinforcemant
steel, pipes, conduils, sleeves, anchors and other embedded items shall be
Inspected and approved by the Enginesr before placing any concrete. The
Contractor shall advise the Engineer of his readiness to proceed at least 12 hours
before each placement of concreta.

B. The surfaces of previously placed concrete, such as vertlcal or haorizontal
construction joints, shall be roughened, cleaned of foreign matter and laitance, and
saturated with water.

Immediately before the new concrete is placed, all hardened surfaces shall receive
a thorough coating of neat cement grout at least 5 mm thick which shall be well
scrubbed in by means of sUff bristle brushes, The new concrete then shall be
placed before the grout sets up.

Caoncrete shall be uniformly placed during the process of depositing untl the
completion of the layer lo maintain an approximately horizontal plastic surface.
The rate of placing concrete in forms shall nol exceed 0.60 meter of vertical rice

-
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3.3

Technicsl Specicalions

per hour. The spreading of mounds of concrele with vibrator or by shoveling will
not ba parmitted.

Conecrate shall not be placed in water or stay submerged within 24 hours after
placing, except for curing nor shall running water be permitted to flow over concrete
surfacas within four days after the placing of concrata.

Chutes for conveying concrete shafl be of U-shaped metal and provided with a
baffie plate at the end. Chutes shall be placed at an angle of not less than 25
degre#s, nor more than 45 degrees from horizontal and shall be kept clean and
free from hardened concrete. Maximum ienglh of chute to be traveled by plastic
concrete shail not be mare than 1.50 meters,

In thin walls or columns of considerable height, the concrete shall be placed in such
a manner as to prevent segregation and accumulation of herdened concrete on Lthe
forms or the reinfarcement steel located above the concrele mass. Free fall of
concrete shall not be permitted to exceed 1.50 meters below the ends of hoppers,
chutes, ducts, fremies, or "windows® in wall forms, without spproval of the
Enginesr,

Where waterstop type construction joints are prowided, the concrate shall be
propery worked by rodding and vibraling oround the watersiops 1o produce
walertight joints, before any concrats iz pourso on (e upper surfaces, particularly
in the case of horizontal waterstops in slabs,

Walerstops shall be accurately positioned and securely held in ptace, and shall be
protecled at all times to prevent damage or displacement. Any damage to, or
displacernent of waterstops shall be corrected by the Confractor to the satisfaction
of the Enginear,

TAMPING AND VIBRATING

A

During and immedistely after placing the concrete, compaction shall be carted ow
by experienced operalors using high-speed internal mechanical vibrators. Care
shall be taken to ensure ihat vibration |s continued long enough to produce
optimum consolidafion without segregation of the aggregates or migration of air.

- At feast one vibrator shall be used for every eight cubic meters of concrete placed

per hour. One spare vibrator in oparating condition shall be avaitable on the site,

- Vibrators shall be supplemented with proper wooden spade, puddiing adjacent 1o

forms and rodding around embedded fixtures, to remove frapped air bubbles and to
prevent honeycombing.

34 CURING AND PROTECTION

A

All concrate work shall be properly cured. Details of the Contractor's Guring
procedures and curing compounds intended fo be used shall be subject to the
approval of the Engineer,

All exposed surfaces including finished surfaces shall be freated immediataly after
concrete has beon poured, to provide continuous moist curing for at least 7 days,
Walls and verlical surfaces may be covered with conlinucusly saturated burlap or
kept moist by other approved meane. Horizontal surfaces, slabs, etc. shall be
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Techmical Specificalions

ponded fo a depth of 15mm ar kept continuously wet by means of sprinklers or
other appraved methods,

Formed surfaces shall be thoroughly soaked with water &t least bwice each day
until the forms are removed. Curing shall continue as specified above.

Where finishing o concrele surfaces is performed befora the end of the curing
period, the concrete shall not be permitted to dry out and shall be kept cantinuously
damp by means of & fog of waler from the tima the concrete has been placed until
the end of the cunng period,

The Contractor shall protect all concrete work against @jury from the elements and
defacements of any nature during construction operations.

REMOVAL QF FORMS

A. The Confractor shall not remove any forms for at least 48 howrs or until the

concrete has attained & strength of at least 30 per cent of the ullimate 28-day
sirength, This is equivalent to approximately 50-day-degrees of moist curing. Day
degree represerits ibe tolal number of days times the average daily air iemperature
in *C at the surface of the cancrete, e.g. 2 days At an average lemperaiure of 25°C
equals S0 day-degrees,

Forms for beams and slabs shall net be siripped for at least 150-day degrees and
supports shall no! be removed until the concrele has attained at least 60% of the
specified 28-day strength and is capable of safely supporting its own weight.
Construction live loads shall not be pleced upon it untit the concrete has attsined its
specified 28-day strength,

Removal of forms shall be in accordance with ACI — 247. Forms shall be stripped
such that thay will not damage the concrete. No forms shall be removed until the
concrete has gained sufficient elrength fo support itsell. The Contractor is
responsible for the safety of all structures,

REPAIR OF CEFECTIVE CONCRETE

A,

Defective or noneyeombed areas, as determined by the Engineer, shall be chipped
down to at least 25mm deep into sound concrete by means of chisels or chipping
hammers. If honeycombs exist around reinforcement steel a clear space, at least
10mm wide shall be chippad all around the stesl

B. For areas less than 40mm ceep, the patch may be made as in filling form-tie holas.

C. Thicker repairs will require build-up in successive 40mm deep layers on successive

days, and each layer shall be applied with neat cement pastes.

For very deep patches, a non-shrink aggregate, with or without the addition of pea
gravel, may be the used subjoct to the approval of the Engineer.

The materials shall ba mixed as recommended by the manufacturer of the non-
shrink aggregate or as directed by the Engineer,

Where a metallic non-shrink aggregate is utilized, the final 15mm of the palch shall
be composed of 1 to 1-1/2 cement / sand mortar withoul the non-shrink aggregate
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Technicel Speclficafions

to prevent rust staining of the surfaca, After hardening, the patch shall be rubbed
as for filing formi-tie waids, in accordance with Section 33010, Rubbed Finish,

F. All exposed concrete surfaces and adjoining work stained by spiling or leakage of
concrele shall be cleaned to the salisfaction of the Engineer.

37 INSPECTION

Installaton of reinforcing steal, pipes. sleeves, anchors and other embedded tems,
batching, mixing, transportation, placing, curing and finishing of concrete shall at all
fimes be subject to the inspection of the Engineer, Ma concrete shall be placed without
tha priar approval af the Enginser.

3.8 FIELD CONTROL

A, Sets of six (6) oviinder specimens shall be taken at random by the Contracior in the
presance of the Engineer in accordance with ASTM C31. One (1) s&l per 50 cubic
meters of concrede, or fraciion thereof, poured during the day shall be made for the
compressive strenglh lesl. M leasl one sel of samples lor strength test shall be
made for each class of concrate,

B. Twa (2] cylinders shall be tested after 7 uays and two cylinders oitar 2B days.
Should the sverage strength of fhe 284ay teal spodinens be less than the
gpecified value, a wvearification test shall be conducted on the remaining twao (2)
cylinder samples, aiter 28 o 45 days. Compressive teete shall be in accordance
with ASTM G35 and shall be perfformed by & laboratory engaged by the Ownear.
Tesling fees shail be paid by the Confracior.

C. The Conbractor shall assisl, cooperate and provide the concrete for the lest
olinders and such auxidliary personnel and equipmert needed lo take (he test
Epacimans.

D. Ready-mixed concrete shall be sampled and tested in accordance with the
Tollowing methods,

Table 8 — Sampling and Test Methods for Ready-Mixed Concrate

SamplingTest Meathad Applicabla ASTM Standard
Compressive Teslt Specimens c31
Compression Tests C39
Yield, Unit Weight C138
Alr Content C138/C1 730231
Elump C143
Sampling Fresh Concrete c172
Tamparalurs C1064
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389 FIELD TESTING

A

Should the average strength of the verification 1est specimens be less than the specified
value, the Engineer may lake further core samples from the porion of the streclure
which was determined by the Engineer to represent the deficient 28-dayiverification test
specimerns.

If the strength of any core samples is less than the minimum requirements shown in
Tahle 4, the Contractor shall strenglhen or replace the porions of the structurs
concerned at no additional cost and to the satisfaction of the Englneer.

The Coniractor shall alse dedwcl from payments olherwise due 1o him, the aclual cost o
thie Crwnier for taking all core samples extracted from that portion of the Work,

Slmp tesis, temperslure and entrained air measurements shall be made when
specimens for atrength 1ests are laken and during placement of concrela, as often as
necessary for control checks. I measured slump or air content falls ouiside the specified
Emits, a check test shall he made immeadiately on ancther pordion of the same composite
sample. In the event of a second failure, 1he cancrete shall be considered 1o have failed
the requirements of the specification and the whole balch shaf be rejacied.

3.10 BASIS OF ACCEPTANCE | REJECTION

Final acceptance of all copcrete will be based on satisfactory resulls of comprassive
strength tasis.

Slrength tesls representing each class of concrale must meel the following two
requirements;

* The average of any three consecutive strength tests shall ba equal to, or greater than
the specified stranglh.

» Mo individual strength test shall be more than 15% below the specified atrength.

Excapt as provided below, acceptance criteria will be as outlined in ASTM C94 and
ACHI18, Concrete which achieves the required compressive strength will be accepted
as satisfactory for payment provided placement, finish and tolerance meet the specified
requirements,

Concrete with average strength deficient by not more than fifteen per cent (15%) of the
required strength may be accepted, subject o cost reduction given in the following
schedule:

Per Cent (%) Deficiency Fer Cent () of
In Aweraga Slrength Unit Price Reduction
Less than 3 ]
O tolessthan 5 15
3 to less than 10 30
10 e 15 40

-
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! more than 15 | 100 1

Concrete represented by test results wherein the average strength indicated a
deficiency of not more than fifteen percent {15%) bul with an individual test deficient by
more tnan fifteen percent {15%) will not be eligible for payment bt may be accepted or
ordered replaced at the discretion of the Enginesr.

Concrete represented by compressive strength tests that fall 1o achieve the required
elrength as specified, shell be lable fo rejection and subfeguent removal 2nd
repacemant.

However, if any strength tests falls below the specified value by maore than 15%, or an
individual test iz deficient by more than 15%, and load camying capacity has been
slgnificantly reduced, fests of cores drilled from the area in question may be required in
accordance with ASTM C42, wherein L/D rafic is not less than 1.25 prior to capping. In
such casas, three (3) cores shall be taken for each strength test more than 15% babow
the required walis,

If concrete in the structure wdll be dry under service conditions, cores shall be air dried
for 7 days before lest and shall be testad dry. If concrete in the structure will be maore
than superficially wet under service conditions, cores sha® be immarsed In waier for at
least 40 howrs and be tested wet,

Concrefe in an area represented by core tests shall be considered stricturally
adequale if the average of three (3) cores is equal to at least 85% of the specifiad
strangth, and ¥ no single core iz less than 75% of the minimum requirement.
Additional testing of cares extracted from locations represented by erratic core strength
results shall be permitted.

Acceptance and subsequent payment of concrete in question =hall be based on the
results of such tests, provided the complete operation has been supervised by the
Engineer,

Rebound hammer test (ASTM CBOS) may be canied out by the Contractor prior to

drilling core sampias from structure in guestion, but the results of such rebound tests
snall not be used as basis for acceplance or rejection of the concrets.

** EMD OF SECTION **
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SEcTION 04200
MASONRY

PART 1 - GENERAL

11

1.2

1.2

1.4

SCOPE OF WORK

The Waork inchides Furnishing all labor, materials, equipment and incidentals reguired 1o
consiruct all concrete masonry unit walls including the following:

» Concrete hollow block walls.

= Masonry reinforcing bars for conerete blocks.

= Grouting.

» Connaecting wall anchors, ties, bolts and related embedded items.

s [nstallation of frames for doors, windows, louvers, steel intels, and recessed fixiures,
RELATED SECTIONS

Other Sections of the Specifications shall also apply o the extent required for proper
parformance of this Waork.

Seclicn 23030 Cement Plastaring
Section 33019 Caulking and Dampproofing
Seclions 33020 10 33028 Doors, Windows ard Glass

SPECIFICATIONS AND STANDARDS

Except as otherwise indicated, the current editions of the following Standards apply to
the WORK of this Section:

ASTM C32 Cancrata Aggregates

ASTM C30 Loadbearing Concrete Masonry Unils
ASTM G144 Aogregate for Masonry Maortar
ASTM C150 Paortland Cement

SUBMITTALS

A Detalled working drawings.

B. Samples as required by the applicable Referance Standards.
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Tachmical Epecifications

1.5 OUALITY ASSURAMCE

The Contractor is responsible for the performance of all tests and inspection required
| by this Standard Specification. However, the owner reserves the right 1o perform any
I ar all prescribed tests and inspection where such iz deemed necessary 10 ansure [hat

delivered malterials conform to he speciicalions, and shall ba paid for by the

Contractor.  The Cortracior shall fumish the owner certified copias of records showing

that each malerial has been pre-tested, and complied with all applicable requiremants

af this Standard. The Contractor shall, a1 his own expense, replace all rejected
materials for fallure to comphy with this Specfication.

1.6 PROTECTION OF MATERIALS

ANl perishable materlaie for the Weork of this Saction shall be delivered, stored and
handled 1o preclude damage of any mature, Manufastured materials, such as cement,
shall be delivered and stored In their orginal contziners, plainly marked with
identification of materal and maker, Materials in broken containers, or in packages
showing watermarks or other evidence of damage, shall not be used and shall be
removed from the site.

PART 2 -= PRODUCTS
| 21 MATERIALS
A, Cement
i Portland cement shall conform to ASTM C150, Type | Masonry cemenis shall not
be used. One color of cement shall be used throughout the Weork.
Cement shall be used for the application infended and in accordance with the
| approved recommendation of the manufacturer.
B. Sand fur Mortar

sand shall be glean, durable padicles, free from injuricus amownts of omganic
matier and shall conform to the requirements of ASTM C144, Aggregate for
Masonry Mortar,
Sand for grout shall conform to ASTM C144 ar €33 as reguired.

. Water

Water shall be free from injurious amounts of olls, acids, alkalis, organic matier,
and shall be clean and fresh.

D. Concrete Hoflow Blocks
1. Classification

Concrete block shall conform to ASTM G20, Type |, Mormal Weighi

Lo 2. Manufacluring Requiremments
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Technical Speatfizalions

Tahble 3 - Minimum Thickress of Face Shefls and Webs

Mominal Width Face Shell Thickness Wab Thickness
mm_{in.} (inimum, mim) {Minsmum, mm)
102 (47 19 19
152 (67) 26 25
203 (87 32 25

22 MORTAR MIXES

Masonry morlar for sefting blocks shall be in the proportion of 1 part cement to 3 parls
sand or as otherwise approved by the Engineer, Martar shall be mixed with waler in an
amaount compatible with workabslity. Ingredients shall be accurately measured by
volume,

Mixing shall be done immediately before usage. The Contractor shall use the dry-mix
method, wherein the materials for each balch shail he well turned together Gntil the
cementiious materiale has been thoroughly distributed throughoul the mass, after
which the water shall be gradually added until a thorowghly mixed mortar of the
required plasticity is obtrined.

Mortar boxes shall be cleaned out at the end of sach day’s work and all togls shall be
lkept clean, Mortar thal has begun to sel shall not be used.

The mixing of mortar by hand will be parmitted only when the quality of hand mixing is
comparable to mechanical mixing. The Engineer reserves the righi 1o reject hand
mixing and require all mixing by mechanical mears, Merer shall not be retained for
mare than 1-1/2 hours and shall be constantly mixed until used,

Pointing mortar shall be prehydrated mortar mixed dry, and water added while mixing
to obtain a damp, or workabie mix. After one or two hours, sufficient water shall be
added to bring it to proper consistency, which shall be somewhat drier than masonry
MQrtar,
The color of morars shall be uniform throughout for adicining areas, and shall be
salisfaclory fo the Engineer.

PART 3 - EXECUTION

3.1 INSTALLATION
&, General

All masonry shall be kaid plumb and true to lines. Masonry shall be camied up n a

uriform manner. Mo porlion shall be raised maore than one meter above adiacent
portions, except with the approval of the Engineer,
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Tachrieal Specificalions

E. Concrete Hollow Block

Conmcrete blocks shall be laid in running bend, unless otherwise indicated.
Joints shall net exceed 10 mm, shall be uniferm throughout, and finishad
shightly concave and smoaoth.

Pointing shall be performed with the proper tools to & dense and neat Gnish.
Finger pointing will not be alowed.,

Al blocks shall be laid in a full bed of martar spplied 1o shells.  Apply mortar to
the vertical joinl of blocks that have already =et in the wall, and to all contact
faces of the unit. Each unit shall be placed and shaved against the previously
lgid block to produce a well-compacted vertical mortar joint for the full shedl
lhickness,

Intersecting bearing walls shall be tied togather with metal ties al D.80-mater
vertical spacing. Bends of tie and reinforcing bars shall be embedded In calls
filled with mariar,

Concrefe blocks shall be relnfarced with gace 10mm diameter al 0.80 meter an
centers in vertical and horizental direction.

All necessary biock cutting shail he neatly done by & nasonry saw or cutting
shall be done by hammering at any fimes wiih an approved hand tool.

Unless olherwise shown on the Drawings, door, window and louver frames
shall be installed using screws and expansion shields. Al frames shall be set
tightly against the masonry wall,

Conlrol joints shall be installed as detailed on the Drawings. The joints shall be
raked oul to a depth of 20 mm for the full height of the wall and caulked. The
maxmum length between joints shall be 10 meters, if not shown on the
Drawings, or as directad by the Engineer,

Jointa made at the ntersection of block walls with structural concrete, and
where indicated, shall be filled with morar grout and pointed,

C. Concrela Hoflow Block to be Plasterad

Concrete block walls, which are to be plastered, shall be laid in running band,
Jolnts are to be left rough to assist in the bonding of plaster. Otherwise, concrete
biock masanry shall conform lo paragraph B, Concrete Hollow Block. Gontral joints
in plastered block walls shall be carried through the plaster, but the joints shall nat
be plastared.

3.2 LINTELS, TIES AND MICELLANEOUS [TEMS

The Coniractor shall build in all miscellanecus tems specified in other sections to be
set In masonry including frames, lintels, reinforcing steed, slectrical boxes and fidures,
sleaves, grilles, anchors and other miscellanepus terns. All anchorage, attachments,
and bonding devices shall be set so as to prevent slippage and shall be compiletely
covered with maorlar,
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3.3 GROUTING

Grout and cement mortar for setting railings, frames in walls and where ofherwise
required shall be done with morar of 1 part cement to 1 part sand. Before placing
grout, thoroughly clean all surfaces. Grout shall be tampad into place with a hlunt 1aal
te fill the entire void, In the event space does not permil tamping, the Contractor shall
build the necessary forms and place the grout by pouring from one slde only. When
grout is placed by pouring, & head of grout shall be maintained in the form, Grout shall
be kept wet for three days after the temporary suppors or adjusting wedaes are
removed; the ermply space shall be filled with grout and shall be pointed.

34 CLEANING
All exposed masonry work shall be thoroughly cleaned. Moriar smears and droppings

on concrete block walls shall be dry before removal with a trowel, Masonry work may
be cleaned using a mild murtatic acid sohution,

** END OF SECTION **
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SECTION 05100
STRUCTURAL STEEL

PART 1 - GENERAL

14

12

1.3

1.4

1.5

SCOPE OF WORK

The Work includes providing all labor, matedals, equipment and incidentals MOCESEary
lo fumnish and inslall all structural steel items including bearing plates and
miscellaneous shapes and plates requirad for proper erection of structural materals as
shown on the Drawings.

RELATED SECTIONS

Cther sections of the Specifications shall also apgly o the sxtent required for proper
performance of this Waork.

Section 33014 Mizcallaneous Metals
SPECIFICATIONS AND STANDARDS

Excepl as otherwise indicated, the cument egitions of the following Standards apply to
the WORK of this Section:

ASTM A3E Carbon Structural Steel

ASTM A3Z25 Structural Bolls, Steel, Heat Trealed, 1200105
ksl Minimum Tensile Strength

150 261 IS General Purpose Melric Screw Threads -
General Plan

AWS AE 1 Mild Steel Covered Arc-Welding Electrodes

AWS D14 Structural Welding Code — Reinforcing Steel

ACI 315 Details and Detailing of Concrete
Reinforcement

ACI 318 Building Code Requirements for Reinforced
Concrete

SUBMITTALS

A. Detailled shop drawings of all structural steal items.

B. Samples as required by the applicable Reference Standards.

QUALITY ASSURANCE

The Contractor ks responsible for the performance of all tests and inspaction required

by this Standard Specification. However, the owner reserves the right to perform any
or all prescribed tests and inspection where such iz deamad necessany 1o ensure that

b
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Tectmical Specifications

delivered materials conform to the specifications, and shall be paid fer by tha
Contractor. The Contractor shall furnish the owner certified copies of records showing
that each malerial has been pre-lested, and complied with sl applicable requirements
of this Standard. The Contractor shall, at his own expense, replace all rejected
materials for failure 10 comply with this Specification,

PART 2 - PRODUCTS

2.1 MATERIALS

A

B
2]
0

E,

Structural shapes, plates and bars unless otherwise noted shall conform o the
requiraments of ASTM A36,

¥Welding rods shall conform to AWS A5.1. All welding rods shall be E70XX grade.
High strength steal bolts shall conform to ASTM A325.
Hexagonal Muts

Standard Washers

FART 3 - EXECUTION

3.1 FABRICATION AND ERECTION

A

c.

Detalls of concrete reinforcement steel for fabrication and erection shall conform o
ALl 315, unless piherwise specified.

All members shall fit closely together and shall be stralght and true; the finished
work shall be free from burrs, bends, twists and open joints,

Materiats for welding shall be the besi available as recommended by the
manufacturer of the materals to be weided, and In accordence with AWS
Standards,

. All holes, angles, supports, and braces shall be provided as required. Any

unmatched holes in shop assembly of field connections shall be reamed and the
pieces match marked before disassembly.

Drift ping shall be used only for bringing members into position and not to enlarge
or distort holes.

Any piece weakened by reaming 1o compensate for eccentricity to a paint where
the strength of the joint Is impaired will be rejected and a new and satisfactory
plece shall be provided by the Cantractor at his own expense.

Slotted holes and washers shall be provided for fruing-up steel requinng accurate
alignment,

Anchor bolts shall be accurately located on the base plates and welded in position,

3.2 FIELD COMNNECTIONS

Base plates where required shall be accurately placed in position.
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Technizal Speciicalions

Field conmecbons shall b2 made by welding or high sirergth bolting.

2.3 WELDING

Welding of parls shall be in accordance wilh the Structural Welding Code D1.% of the
AWS and shall cnly be done by welders cerified as o their abilily 1o perform welding
in accordance with the locally accepied requirements,

The Contractor may substitule field belting whers field welding & shown, provided
bolting details have been approved by the Enginesr

34 BOLTING
High-strengih bolts shall conform to ASTM A325.
Anchor bolts shall be of mild steel with bexagonal nulz. Threads shall be cean cut
and conform to IS0 261, Anchor bolis shall be hol-dio galvanized and shall be
accuralely set before the concrete is poured unless soecifically permitted olharaise by
the Enginesr. To facililate the selling of anchor bofls, The Conlractsr shall use screed

plates, or may substivte wooden femplates instead of screed plates upon writien
approval of the Enginser.

Anchor bolts with pipe sleeves shall be B accordance with the detalls shown on the
Drawings.

3.5 PAINTING

A, Zhop Pamiing

Al structusa] steel shall be shop primed in accordance with Section 33035 after
fabrication and cleaning.

All stestwork shall be thoroughly cleaned of all lcose mill scale, rust, and foreign
matter before shop painting.

Each individual piece shall be painted before assembly. Paint shall be applied only
ta dry surfaces.

Edges where field welding is required shall not be painted.

B. Field Painting

After erection, the Contracior shall thercughly prepare and clean the structural steel
surfacas of all dir, greassa, rust or olther foraign matlar.

** END OF SECTION **
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