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13-5
SAMPLING AND TESTING
OF CONCRETE

that the average strength of the laboratory con-
trol or field control test specimens for any poré
tion of the structure equals or exceeds the
strengths called for cn the drawings or in the res-
pective paragraphs of these specifications and pro-
vided that no individual strength test result falls
below the specified strength by more than 10 per

)
cent nor 35 Kg/cm™,

strength Level of Core Tests: The strength level

of any concrete member or any portion thereof de-
termined by core tests will be considered accept-
able provided that the average of strength values
obtained and/or calculated using the approved me-
thods of testing and evaluation equals at least

85 percent of the specified strength, and provided
also that the result of no individual core test

falls below 75 percent of the required strength.

Rejection of Concrete '‘Works: Any concrete member

or any portion thereof which has failed to produce
the specified strength values, based on the cri-
teria mentioned in peragraphs 13.6 a and 13.6 b
above,; or does not meet any other requirements of
these specifications will be subject to load test
or any other tests as may be deemed appropriate by
the Engineer and if proven inadequate shall be re-
inforced with additional construction if so per-
mitted by the Engineer or else removed and recons-

tructed.
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SAMPLING AND TESTING
OF CONCRETE

c. Testing of Compression and Flexure Specimens shall

be in accordance with the respective Iranian Stand-

ards. For each test, comprising three specimens,
two specimens shall be tested at the age of 28
days and one at the age of 7 days. The results of
7 day tests may be used provided that the relation
between 7 and 28 day stfengths of the concrete is
established and accepted by test for the materials
and proportions used.

13.5 SECURING AND TESTING OF SPECIMENS FROM HARDENED
CONCRETE

a. Whenever the results of the tests made in accor-
dance with the requirements of the previous parag-—
raphs fall below the accepfable values, or when so
required by the Engineer, the strength of the por-
tion or portions of the structure so affected shall
be determined by core tests, The procedure for
securing, preparing, and testing representative
cores and the number of specimens required shall
be in accordance with the approved methods and
standards. - €ores shall be taken from the locations
selected by the Engineer and the resulting core
holes ghall be subsequently filled with concrete

or mortar of equivalent quality.

13.6 EVALUATION OF TEST RESULTS

a. Strength Level of Specimens: The strength level of

the concrete will be considered acceptable provided
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SAMPLING AND TESTING
OF CONCRETE

13.4 TESTING OF HARDENED CONCRETE SPECIMENS

a., Required Number of Test Specimens:

1. At least one strength test shall be made for
zach 50 m3vorffactions thereof, of each mix de-
sign of concrete placed in any one day. When
the total gquantity of concrete with a given mix
design 1is less than 25 m3, the strength tests
may be waived by the Engineer if, in his judge-
ment, adequate evidence has been shown of satis-~
factory strength test results for the same kind
of concrete made under comparakble working condi-

tionse.

2., When any changes in materials or proportions are
requested, sufficient number of tests shall be
made in order to.provide evidence with respect to

the quality requirements of the concrete.

3., At least three specimens shall be made for each
test.

4. Additional tests shall be made when so directed
by the Engineer,

b. Making and Curing of Compression and Flexure Speci-

mens shall be in accordance with ISIRI No. 587.
when field-cured specimens are required, specimens
shall be cured under, as far as practicable, the
exact curing conditions of the concrete they repre-
sent or, when not practicable, under less fevorable

conditions.
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SAMPLING AND TESTING
~ OF CONCRETE

S Compreésion and flexural

test specimens ISIRI No. 581
6. Compressive strength ISIRI No., -
7. Flexural strength | ISIRI No. 490

'b. Other Methods: Where so required by these speci-

fications or by the Engineer, approved methods or
standards, other than or in addition to those spe-
cified in paragraph 13.2a, shall be used in sampl-

ing and testing of concrete.

13.3 TESTING OF FRESH CONCRETE

a. The consistency of fresh concrete shall be tested
at least once for every 10 m3, or any fractionsg
thereof, of each mix design of concrete plated in
any one day or as otherwise required by the Engi-
neer. The resulting values, as determined from
the slﬁmp, ball penetration, .or other approved
tests, shall fall within the required limits and
shall be kept reasonably constant throughout the
operations. When tests indicate any change in
consistency beyond the acceptable limits, the ma-
terials and the composition of concrete shall be
checked and corrected and all concrete, having
unacceptable consistencies, which has been placed
shall be subject to other tests, as directed by
the Engineer, and if not acceptable shall be re-

moved,



SECTION 13

SAMPLING AND TESTING OF CONCRETE

13.1 GENERAL

aD

Concrete and the materials thereof shall be sampled
and tested by an approved testing agency for comp-
liance with these specifications and the detailed
results of each test and the required certificates
shall be submitted to the Engineer for approval.

No concrete work shall be accepted until and unless
tested and certified to the satisfaction of the
Engineer and as specified herein.. Failure to de-
tect any defective work or material shall not in
any way prevent later rejection when such defect

is discovered nor shall it obligate the Engineer

for final acceptance.

13,2 METHODS OF SAMPLING AND TESTING

do

Standards and Codes: The requirements of the fol-

lowing Iranian standards shall be met in sampling

and testing of concrete:

1. Sampling fresh concrete ISIRI No. 489
2. Aggrecgates ISIRI No.300/302
3. Slump ISIRI No. 492

4. Ball penetration ISIRI No. 511
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FORMS FOR CONCRETE

- Slabs having spans less than two meters 50%

- Slabs, beams, and frames having spans
greater than two meters but less than
eight meters : 70%

- Beams, and frames having spans greatér
than eight meters , 920%

The concrete shall be presumed to have,reachéd the
above specified strength when test specimens, cured
under conditions which. are not more favorable than
the most favorable conditions for the portion of
<the dqncrete which they represent, provide suffia
cient proof for dttaining the above-specified
strengths.

12.5 RE-USING OF FORMS

a. Re~using. of forms may be allowed as long as the .
éhape, strength, -rigidity, watertightness, surface
smoothness, and other reqdired gualities of re-used
forms is maintained. Wood forms, however, may not
be re—uéed more than 3 times unless so authorized
by the Engineer. Any warped or bulged lumber which
have not been properly re-sized or forms which are
insatiéfactory in any respect shall not be re-used.
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12.4 REMOVAL OF FORMS

Forms and their supports shall not be removed be-
fore obtaining the prior approval of the Engineer. :
Supports shall be rempved in such a manner as to
permit the concrete to uniformly and graduaily

take the stresses due to its own weight.

When repair of surfaces defects or finishing is
required at an early age, forms shall be removed
as soon as the concrete has hardened sufficiently

to resist damage from removal operations,

Top forms on sloping surfaces of concrete shall be
removed as soon as the concrete has attained suf-
ficient stiffness to prevent sagging. Any needed
repairs or treatment required on such sloping sur-
faces shall be performed at ornice and be followed

by the specified curing.

Formwork for columns, walls, sides of beams and

other parts not supporting the weight of the conc=-
rete may be removed as soon as the concrete has
hardened sufficiently to resist damage from remo-

val operations and when the minimum concrete strength
is 30 kg/cmz, but not less than three days after

concrete is placed.

Form and shoring in the formwork used for suppor-
ting the weight of concrete in beams, slabs, and

other structural members shall remain in place un-
til the concrete has reached the minimum strength

specified below (in percent of the 28 dayé»strength):
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g. Corners and Edges: Forms shall be properly fil-
letted or beveled at all sharp corners and pro- -

jections to insure easy removal.

“h. Embedded Items: Formwork shall include provisions.

- for anchoring items in order to avoid drilling or
demolishing hardened concrete. All such items
--shall be secured in place and shall be inspected
and approved by the Engineer before and after ing-
tallation inside the formwork. Before placing conc-
rete, all work of other trades related to the conc=-
rete or supported by it shall be checked and all
embedded items shall be fﬁrnished and properly

fixed in placéa

12.3 OILING AND WETTING OF FORMS

- a. Before placing of either the reinforcing steel or
the concrete, the surface of the forms shall be
wetted with an approved nonadhesive solution or

oil-coated. Metal forms shall be oil-coated only.

b. No coating material shall come in contact with the
reinforcement or the hardened concrete against
which fresh concrete is to be placed. Any oil
accidentally splashed upon reinforcing bars shall

be removed with an approved nonadhesive solution.

c. Forms shall be kept as wet as necessary to prevent

shrinkage.
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FORMS FOR CONCRETE

Form Surfaces: Forms shall have surface finish to

produce the desired texture of concrete, free from
exessive surface blemishes, bulges, and misalign-
ment. Forms for exposed or architectural concrete
shall be made of moderately seasoned best quality
lumber of uniform thickness lined with plywood, if

required, or shall be made of metal.

Form Joints: Forms shall have tight Joints tc pre-
vent leakage of mortar during placement of conc-

rete.

Form Ties shall be of such design and manufacture

as to permit their removal to a depth of at least

5 cm from the face‘withbut injury to the concrete.
wWire ties may be used only when they will not
stretch or bite inte ‘the wood, causing nonpermissi-
ble variations in wall thickness or irreqularities
of alignment.  In case wire ties are permitted,

all wires, upon rerioval of the forms, shall be cut
pack at least 1 cm from the face of concrete. All
fittings for metal ties shall be of such design
that, upon their remaval, the cavities which are

left will be of the smallest size possibles

Inspection Holes:  In deep, narrow forms which are

inaccessible, temporary openings shall be provided
at the base of the forms and at other points where
necessary, to facilitate cleaning and inspection
before concrete is placed. These holes shall be
securely closad before placing of concrete has

started.



SECTION 12

FORMS FOR CONCRETE

12.1 GENERAL

ae

In principle, all classes of concrete shall re-
quire formwork. Foundation concrete other than
for side walls, may be poured flush against the
side of excavation trench provided that the na-
ture of soil in trenches 1is suitable and that
prior written approval of the Engineer'is ob-

tained.

12.2 DESIGN AND CONSTRUCTION OF FORMS

a. Shape and Dimensions: Forms shall conform to the

shape, lines, and dimensions of the member as

required on the drawings.

Loads and Pressures: Forms shall be substantial,

and unyielding and shall be strong enough to with-
stand all loads and pressures which may act there-
upon, due to factors such as the rate of placing,
method of consolidating, consistency and propor-
tions, and temperature of concrete, size and shape
of forms, and other existing conditions, without
exessive stress, deflection, movement, or settle-

ment,
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REINFORCEMENT FOR CONCRETE

shown, the minimum length of lap shall be 40 and
30 bar diameters respgectively for plain and de-
formed bars, unless atherwise specified or ap-

proved by the Engincer.

c. Welding: Welded splices may be uscd instead of
lapped splices provided that the quality and/or
the strength of the concrete will not be lowered
and also that Engineer's approval has been obtain-
ed to that effect.

For welding see ISIRI No. 18-4 and Publications
No. 20,21,22,23,24 and 26 of Technical Research

and Standard Bureau of Plan and Budget Organization.
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- Slabs and walls 2 Cm,
~ Beams and girders 4 -cm.

-~ Joist floors in which the
clear distance between joists

is not more than 75 cm. 2 Cm,

- Joist floors in which the clear
distance between joists is more
than 75 cm. 3 ¢cm.

4, ‘Fire-protective covering shall be as specified

by the Engineer.

" Mesh and Fabric Reinforcement: Where mesh or fab-

ric reinforcement is required, it shall be of the
weight, size, and quality sthn on the drawings

or approved by the Engineer. End and side laps
shall be at least one mesh but not less than ten
(10) centimeters and the laps shall be securely
tied together at least every sixty (60) centimeters.

11.3 SPLICING

do

b.

Generai: All reinforcement shall be furnished in
the full lengths indicated on the drawings. Splic-
ing of bars, except where shown on the drawings,
shall not be performed without the approval of the

Engineer.

Lapping: The minimum length of lap for reinforce-

ment shall be as shown on the drawings. Where not
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REINFORCEMENT FOR CONCRETE

chairs which are in contact with the extérior of
the concrete shall be rustproof.

Distance Between Bars: The clear distance between

bars, except in columns, shall not be less than the
nominal diameter of the bars, 1% times the maximum
size of the coarse aggregate, nor 2.5 cm. Where
reinforcement is placed in two or more layers, the
clear distance between layers shall be at least
2.5 cm and the bars in the upper layer shall be
placed directly above those in the bottom layer.
In spirally reinforced or tied columns, the mini-
mum clear distances may be increased to a maximum
of 1% times the values indicated above provided

that the Engineer's apgproval has been obtained.

Covering: Unless othuarwisc specified or shown, the
minimum coverina, meazured from the surface of the
concrete to the face «f any reinforcement bar,  shall
be neither less ttan the diameter of bars nor less

than 5.0 cm except as follows:

1. For footings and ather principal structural
members in which concrete is deposited against

the ground: 7.5 cm.

2., For formed surfaces which are to be exposed to
weather or be in contact with the ground and
provided that the reinforcement is not larger
tharn ¢ 16 mm: 4., cm.

3. For surfaces not exposed directly to the ground

or weather:
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at the end of the curve for not less than four
(4) bar diameters nor less than 6 cm. The dia-
meter of the pin for making hooks shall not be

less than 2.5 bar diameters.

Other Reqguirements: Reinforcement shall not be

bent after concrete has hardened.

11.2 PLACING

de

Co

- General: Metal reinforcement shall be accurately

placed in the locations shown on the drawings and

firmly held, during the placing and setting of

concrete, using approved supports. When placed
in the work, metal reinforcewment shall be free
from dirt, detrimental rust, loose scale, paint,

o0il, or other foreign matter.

Tying of Bars: Bars shall be tied at all inter-

sections except where spacing is less than 30 cm
in each direction, in which case alternate inter-

sections shall be tied.

Supports and Spacers: Distances from the forms

or the underlying surfaces shall be maintained by
means of stays, blocks, ties, hangers, chairs, or
other approved devices. Blocks for holding rein-
forcement from contact with the forms or separat-
ing layers of bars shall be precast mortar blocks

of approved shape, dimensions, and strength. Metal
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REINFORCEMENT FOR CONCRETE

11.1 FABRICATION

General: All bars shall be bent cold and shall be

formed to the shapes and dimensions indicated on

the drawings. Reinforcemént shall not be bent in

a manner likely to injure the material or reduce

the cross—=section of the bar.

Bending Curvature

1.

Bends for stirrnps and ties shall be made
around a pin having a diameter not less than
two (2) .times the diameter of the bar.

Bends for other bars, except hooks, shall be

made . around a pin having a diameter not less

~than six (&) uvimes the minimum diameter of the

bar except that for bars larger than £ 24 mm,
the pin shall be not less than eight times the

diameter of the bar.

For stirrupsand tic hooks, bars shall be bent
through an angle of 90 degrees or 135 degrees
and shall b2 continued beyond each end of the
curve for no less than six (6) bar diameters

nor six (6) cm.

For other hooks, bars shall be bent through

an angle of 180 degrees and shall be continued
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JOINTS IN CONCRETE

c. Sealing of Joints: Adequate water stops of me-

tal, rubber, plastic, or other approved materials
shall be placed as shown on the drawings or spe-
cified by the Engineer. Water stops shall be of
a type permitting all possible movements without
injury or loss of waterproofing.
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JOINTS IN CONCRETE

used where necessary to transmit shear or bond,
the two sections together. Prior approval of
the Engineer shall ke obtained where the de-
tails or locations are not shown on the draw-

ings.

2. The requirements for depositing new concrete
on or against the hardened concrete of a cons—
truction, joint shall be as specified under
Section 6 "Preparations Before Placing of Con-

crete’',

10,3 EXPANSION_ JOINTS

=1

Open Joints shall be ~onstructed by the insertion

and subsequent removal of a wood strip, metal plate
or other approved materials., The insertion and re-
moval of the template shall be accomplished without
chipping or breaking the corners of the concrete.

Reinforcement shall not exteﬁd accross an open €X-

pansion joint unless so specified on the drawings.

Filled Joints shall ke constructed similar to open

joints except that the joint shall be properly filled
with an approved joint filler. Where premolded

types of joints are specified, the filler shall be

in correct position when the concrete on one side

of the joint is placed. The concrete on the othér

side shall be placed after the removal of the force



SECTION 10

JOINTS OF CONCRETE

10.1 GENERAL

a. Joints shall be made or constructed where located

_on the drawinds or schedules and according to the

details tchown on the drawings. Where not detailed

or specified, joints shall be placed and construc-
ted as directed by the Engineer or specified here-

in.

*10.2 CONSTRUCTION JOINTS

e

General: Joints not indicated on the plans shall

be so made and located at least to impair the
strength of the completed structure and where
approved by the Engiﬁeer. For slabs on ground,
individual pours shall be staggered in a checkered

pattern.

Reinforcement: All reinforcement shall be con-

tinued accross joints. Joints shall be perpendi-
cular to the main reinforcement.

c. Bonding:

1. Shear keys or inclined reinforcement shall be
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CURING AND PROTECTION
OF CONCRETE

c. Temperature Change: Concrete shall be protected

against abrupt temperature changes. The change in
the concrete temperakure shall not exceed 3°¢ in

-~

O. . .
any one hour nor 107f in any 24 hour period,

9.5 DAMAGE PROTECTION

a. During the curing period, the concrete shall be pro-
tected from damaging mechanical disturbance, such
as load stresses, heavy shocks and excessive vibra-
tions. All finished concrete surfaces shall be pro-
tected from damage caused by construction equipment,
curing operations, and by rain or running watcr.
Self-supporting structures shall not be lcaded in
such a way as to overstress the concrete. Floors
shall be protectaod agaihst marring by adequate co-
vering. Any projecting ornamentation shall be pro-

tected from falling matcrials.
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CURING AND PROTECTION OF
CONCRETE

9,3 CURING PERIOD

a. Curing of concrete shall continue for a period of

not less than seven days after placing concrete,

or until the average‘compressive strength of an
adequate number of tést specimens, cured under the
actual cufing conditions of the concrete, has reached
at least 70 percent of the specified strength, which-
ever happens at a later time.

9.4 TEMPERATURE REQUIREMENTS

Ao

Cold Weather Protection: When the mean daily out-

door temperature is less than SOC, the temperature
of the concrete shall be maintailned between lOOC
and 20°C for the required curing period. When ne-
cessary, arrangement for heating, covering or in-
sulating the concrete work shall be made in advance
of placement and shall be adequate to maintain the
required temperature without injury due to the con-
centration of heat. Combustion heaters shall not
be used during the first 24 hours unless precau-
tions are taken to prevent exposure of the conc-

rete to exhaust gases which contain carbon dioxide.

Hot Weather Protection: When the outside tempera-

ture exceeds BSOC, necessary protective measures
such as providing windbreaks; shading, fog spray-
ing sprinkling, ponding, covering, or sealing shall
be taken within the requirements of subsection 9.2

above and to the satisfaction of the Engineer.
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the surface can be wet withcut damage, and the

formed surfaces immediately after removal of forms.
Water retaining materials such as wet burlap, gunny,
or canvas may be used to increase the time interval

between wettings.

Sealing Compounds of approved manufacture and in a

minimum of two coats may be used for curing if al-
lowed by the Engineer and provided that these com-
pounds do not cause unacceptable staining of the
surface and will prevent premature drying of the
concrete. When a sealing compound is to be applied
to a surface on which forms have been in place for

a day or more, the surface shall be water soaked for

a few hours before the scal coat is applied.

Waterproof Paper of &pproved manufacture may be

used for curing pavements and other floor slabs if
so authorized by the Engineer. The paper shall be
put in place as soon &s possible without damage to
the concrete at the surface, and the lap joints bet.
ween adjoining sheets shall be tightly sealed. At
no event shall .torn paper .be applied or kept on the
surface and the 41 ab shall  not dry, o@herwise the,

slab shall be rewetted and . then resealed..
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CURING AND PROTECTION OF CONCRETE

9.1 GENERAL

a. Beginning immediately after placement, concrete shall
be protected from premature drying, excessively hot
or cold temperature, direct sun rays, and mechanical
injury, and shall be maintained with minimal mois-
ture loss at a relatively constant temperature for
the period necessary for hydration of the cement and

hardening otf the concrete.

9.2 CURING METHODS

a. Damp Covering: When the method is to be used, as

soon as the surfacc of cogcrete is sufficiently hard
to support the covering, concrete shall be covered
using canvas, straw, burlap, gunny, sand or other
approved material of adequate thickness and shall be

kept moist by fregquent wetting.

b. Ponding: Where so authorized by the Engineer, conc-
rete pavements or level slabs may be flooded pro-
vided that earth dikes or other water barriers have

been placed accross and along the area to be cured.

c. Sprinkling: Continuous or intermittent sprinkling

may be used to keep the surface wet. The water

shall be applied to unformed surfaces as soon as
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reeparation of the Patrhing Areas: All honeycombed

and other defective comcrete shall be removed down
to sound concrete. If chipping is necessary, the
edges shall be perpendicular to the surface or sl-
ightly undercut. The area to be patched and an
area at least 15 cm wide surrounding it shall be
dampened to prevent absorption of water from the

patching mortar.

Bonding Grout: A bonding grout shall be prepared

using a mix of approximately 1 part cement to 1 part
fine sand passing a 0.6 mm mesh sieve, mixed to the
consistency of thick cream, and then well brushed

into the surface,

Patching Mixture: The patching mixture shall be

made of the same materials and of approximately the
same proportions as used for the concrete, except
that the coarse aggregate shall be omitted and the
mortar shall consist of not more than 1 part cem

to 2.5 parts‘s'and° The quantity of mixing water
shall be no more han necessary for handling and pla}

cing.

Application of the Patching Mortar: When the bond

coat begins to set, the& premixed patching mortar
shall be applied. The mortar shall be thoroughly
consolidated into place and struck off so as to leave
the patch slightly higher than the surrounding sur-
face. T permit initial shrinkage, it shall be left
undisturbed for at least 1 hr. before being finally
finished. The patched area shall be kept damp for

7 days.
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8.6 WIRE BRUSHED OR SCRUBBLD FINISH

a. When so indicated on the drawings or by the Engin-
eer, immediately after the forms have been removed
and while the concrete is yet comparatively green,
the surface shall be thoroughly and evenly scrubbed
with stiff wire or fiber brushes, using a solution
of nuriatic acid in the proportion of 1 part acid to
4 parts water, until the cement film or surface 1is
completely removed,and the aggregate particles are
exposed, leaving uneven pabbled texture upon obtain-
ing the desired texture., The entire surface shall
then be washed with water containing a small amount

of ammonia ‘to remove all traces of the acid.

8.7 MECHANICAL FINISHING

a. Mechanical finishers shall be of approved design and
manufacture and shall be used in a manner as to prod-

uce the required finish.

8.8 SURFACE REPAIK

a. General: Unless otherwise specified on the drawings,
all surface defects, including tie~holes,shall be
repaired immediately after form .removal and all sur-
faces shall be free from honeycombs, air holes, dep-
ressions, fins and projecticns arising from form-

work irreqgularities.
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shall be followed by steel trowelling. The opera-
tion shall not be done until the concrete is hard
enough so that water and excess fine material are

not brought to surface.

8.4 BROOMING

do

Where a gritty nonslip surface of uniform texture
is required the surfare shall be broomed after pro-
per floating. Rough scoring shall be produced by

using a steel-wire or a coarse-fiber broom.

8.5 FINISHING BY GROUT-CLEANING METHOD

ao

when so reguired by the Engineer, formed surfaces
shall be finished by the grout-cleaning method as
follows: After the forms have been removed and the
tie-holes and other imperfections have been properly
patched, the surface shall be saturated and a grout
consisting of 1 part cement to 1% to 2 parts of fine
sand shall be.brushed on the surface completely
filling air bubbles and holes. The surface shall
then be floated with a wood or cork float. When
the grout has hardened sufficiently so that it will
not be pulled out of the holes, the excess grout
shall be removed with a flexible float. After the
surface has dried thproughly, it shall be rubbed
with dry burlap to remove dry grout until no visi-

ble film of grout appears on the surface.
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FINISHING OF CONCRETE

8.1 GENERAL

Ao

All exposed concrete surface, whether formed or
unformed, shall be finished properly with approved
tools and methods, unless special smooth forms have
been used when placing concrete or otherwise has

been specified on the drawings.

b. All concrete surfaces shall be struck-off at the
proper level, immediately after placing the conc-
rete,

FLOATING

a. Surfaces of driveway, side walks, and floors and
also tops of walls, parapets, and platforms shall
be screeded to proper level and then floated, lea-
ving a level but gritty, nonslip surface.

b. Floating shall be done only after the concrete has
stiffened somewhat and the water sheen has disap -~
peared.

STEEL TROWELLING

Ao

Where a smooth dense surface is required, floating
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3. Before placing concrete at low temperature, all
subgrade, form, or reinforcement surfaces with
which the concret® may make contact shall be
properly heated tm remove any ice or snow and

to ensure above~freezing temperatures.

Hot Weather Protection: The temperature of conc-—

rete as placed shall not be so high as to damage

the consistency of concrete. When concrete is to
be placed during hot weather, the working area shall
be shaded or other approved measures shall be ta-
ken so that concrete shall at no time have a tempe-

rature exceeding 38°¢.
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4, Vibrators shall not be used to transport conc-

rete in the forms.

5. Vikration shall be discontinued when mortar
just begins to flush to the surface adjacent
to the vibrator, at the forms, or at the sur-

face of the steel reinforcement.

Revibration of concrete may be permitted by the

Engineer provided the concrete has not set so much

that it will not again become plastic by vibration.

7.3 WEATHER PROTECTICN DURING PLACING

Ao

Rain and Snow Protection: Unless adequate protec-

‘tion is provided and approval of the Engineer is

obtained, concrete shall not be placed during rain,

sleet or snowe.

Cold Weather Protcection

1. Concrete shall not be placed when the air tempe-
cature is below 5°C unless permissible amounts
of admixtures have been used or other protective
measures, such as using insulations or heated
enclosures, have been taken in ordér to avoid
any unacceptable loss of strength or other qua-

lities of concrete,

2. High initial concrete temperatures shall be

avoided during cold weather.
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7.2 COMPACTION OF CONCRETE

a. Methods of Compaction

1,

2

All concrete shall be consolidated by vibration,
spading, rodding or forking so that the conc-
rete is thoroughly worked around the reinforce-
ment, around embedded items, and into corners

of forms, eliminating all air or stone pockets
which may cause honeycombing, pitting, or planes

of weaknesse.

Unless otherwisce specified on the drawings or
by the Engincer, all reinforced concrete shall

be compacted by merhanical vibration.

b, Vibration Reguirement:s

1.

Internal vibrators shall have a minimum freqgu-
ency of 8000 vibrations per min. and sufficient
amplitude to consolidate the concrete effectively.

They shall be operated by compet- nt workmen,

Vibrators shall be inserted and withdrawn at

points approximately 40 cm apart and shall not
be allowed to touch either the formwork or the
reinforcement. At each insertion, the duration
shall be sufficient to consolidate the concrete
but not insomuch as to cause segregation, gene-

rally from 10 to 20 sec.

when placing a new lift, systematic penetra-
tion of the vibrator shall be made into the prev-

ious 1lift to a depth of 5-10 cm.
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e. Free-Drop Limits: Concrete shall drop vertically

into the forms or into position and shall not drop

freely more than 1.0 meter. In order to avoid a

free-drop beyond the above limit, drop chutes or

ports in forms shall be provided.

f. Priority and Procedural Regquirements

15

Concrete shall be dumped into face of previously

placed concrete and in no event away from it.

Where concrete must be placed on a slight slope,
placing shall begin at the lower end of the slope,
thereby permitting consolidation of the layer by

proper means.

Concrete slabs, beams, girders, etc. shall be
poured only after concrete in the supporting
walls or columns is no longer plastic and in no

event before 2 hours after casting the latter.

Unless otherwise specified, each slab span and
the beams on which it is supported shall be poured

in one operation.

Temporary spreaders and fasteners in forms shall
be removed when the concrete placing has reached
an elevation rendering their service unnecessarye.
They may remain embedded in the concrete only if
made of metal or concrete and 1f prior approval

has becn obtained.
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PLACING AND COMPACTING OF CONCRETE

7.1 PLACING

do

Methods of Placing: Concrete shall be placed using

such methods and in such a manner as toc avoid any
segregation, honeycomb, stone pockets and water

bleeding, and any shock to the form.

Continuity of Placimg: Concrete shall be piacea con-

tinuously until the sections are complete and if a
section cannot be placed continuously, construction
joints shall be prowided as specified in Section 10.
When less than a complete layer is placed in one
operation, it shall be terminated in a vertical bulk-
head, |

Rate of Placing: Concrete shall be placed at such a
rate that each succ%ssive layer can be placed while
the previous layer is still soft. The rate of plce-
ment shall not bce s» rapid as to cause inadequate

compaction of concrete,

Thickness of Layers: Concrete shall be deposited in

laycrs of such thickness that no concrete will be
deposited on concrete which has hardened sufficiently
to cause the formation of seams or planes of weak-
ness within thc¢ seckion. The thickness of each lay-
er shall not e¢xceed 30 cm in reinforced members and

45 cm in massive work.
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6.2 PREPAR’ITON OF EXCAVATIONS

Wwater shall be removed from excavations before conc- -
rete is deposited unless otherwise directed by the
Engineer. Any flow of water into an excavation shall
be diverted through proper side drains to a sump or
be removed otherwise by other approved methods which
will avoid washing of freshly deposited concrete or

changing the water content of concrete.

Oon rock, the rock base shall be horizontal and all

foreign materials shall be removed.

No water puddles resulting from moistening or any

other cause shall be allowed inside the excavations.

The bottom of excavation shall be thoroughly com-
pacted.

PREPARATION OF OLD CONCRETE SURFACES

Ao

wWhen work has to be resumed on a concrete surface
which has hardened, the forms shall be retightened,
the surface of the set concrete shall be roughened,
cleaned of forcign matter and laitance, and thorough-
ly wetted but not saturated. The clean and wetted
surface of the hardened concrete, including verti-
cal and inclined surfaces, shall be slushed with a
layer of cement mortar composed of cement and fine
aggregates having the same composition of the mortar
in the concrete mixture. This mortar shall be fresh-
1y mixed and placed immediately before the placing

of the fresh concrete. The thickness of this mortar

layer shall vary betwecen 10 to 25 mm.
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PREPARATIONS BEFORE PLACING OF CONCRETE

6.1 GENERAL

a°

Inspection and Approval: No concrete shall be pl-

aced until all prerequisite works such as founda-
tion excavation, subgrade preparation, formwork,
etc., and the placement of reinforcing steel, con-
duits, pipes, sleeves, anchors, and other work re-
quired to be built into the concrete have been comp-
leted and the approval of the Engineer has been ob-

tained.

Embedded Iteins ana Hollow Spaces: Reinforcement and

all other items which are to be embedded in conc-
rete shall he cleaned, positioned accdrately, and
supported against displacement. All hollow spaces
that are to be provided in concrete shall be filled
temporarily with readily removable materials to pre-

vent entry of concretsz.

c. Cleaning ,and Wetting: Before placing concrete, all

sawdust, chips, and other construction debris and
extraneous matter shall be removed from the spaces
to be occupied by concrete and the supporting sur-
faces shall be adequately moistened so that no change

shall occur in the water-content of concrete,
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¢. Buckets moved by cranes or cableways shalli be of
approved design and manufacture., When buckets or
buggies are used to haul conc ‘te¢ shall be run
from the truck to a hopper and from the hopper
into the buckét or buggy in order to and in such

a manner as to maintain the uniformity of concrete.

f. Pumping or Pneumatic Conveying of Concrete shall

be employed only with the prior approval of the
Engineer and also provided that the concrete to
be conveyed is of such proportions that will hot
segragate whuen thus conveyed. No concrete with
aggregatces larger ﬁhan 75 mm may be transported
by pumpinéu The loss of slump in pumping or pneu-

matically conveying shall not exceced 5 cm.

5.3 TIME OF TRANSPORTATION

a. Regardless of tho method of transportation emp-
loyed, concrete shall be placed in its final po-
sition within 1% hours aftcer introduction of the
mixing water to the cement and aggregates, or the
cement to‘the aggregates, oxcept that in hot wea-
ther or undcer othoer conditions contributing to qu-
ick setting of concrcte, the maximum allowable

time may be reduced by the Enginecr,.
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and also in consideration of the quantities of conc-
rete work involved, the Engineer may require the
Contractor to employ any one or any number of the
transportation methods described herein or any oth-
er method he deems appropriate; and the Contrac-
tor shall fulfill such directions with no additio-

nal charges.

Wheelbarrows, Buggies, and Dumpers, whether pow-

ered or hand operated, shall have pneumatic tires,
shall have a smooth fairly rigid, and horizontal
runway, and shall be operated at such speeds and
in such a manner as to provide for a minimum of

segregation.

Chutes shall be metal or metal-lined and shall

have a slope not exceeding 1 vertical to 2 hori-

sontal and not less than 1 vertical to 3 horizon-
£al. Chutes more than 6 mcter long and chutes not
meeting the slope requirements may be used provi-
ded they discharge into a hopper before distribu~

L0

Belt Conveyors shall be horizontal or at a slope

which will not causc excessive segregation or loss
of ingredients. Concrcte shall be protected ag-
ainst wundue drying or rise in temperature. An
approved arrangement shall be used at the discharge
to prevent separation. Mortar shall not be all-
owed to adhere to the return length of the belt.

Maximum belt speed shall be 1.2 meter/sec.
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HANDLING OF CONCRETE

5.1 GENERAL

a. Methods of Handling: Concrete shall be handled from

the mixer to the place of final deposit as practi-
cable by methods which will prevent separation or
loss of ingredients and in a manner which will en-
sure that the required quality of concrete is main-
'tained. Concrete shall be deposited as nearly as
practicable to its final position to avoid rehan-

dling or flowing.

b. Capacity and Design: Equipment for chuting, pumping,
pneumatically conveying, and transporting concrete
shall be of such size and design as to insure:'a prac-
tically continuous flow of concrete at the delivery
and without separation of materials and shall have
sufficient capacity so that no detectable setting
shall occur in the transported or deposited concrete

before adjacent concrete is placed.

-. Cleaning: Conveying equipment shall be cleaned at

the end of each operation or work day.

5.2 TRANSPORTATION REGUIREMENTS

a. Selection of the Methods of Transportation: Based on

the job conditions and other requirements of the work
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3. The transit-mixer shall be capable of being
operated within a spe~d range not less than
4 r.p.m, nor more than a speed‘resulting in a
peripheral velocity of the drum of 1.2 meters

per cscconde.

Quantity Control: The quantity of materials com-

posing each batch shall be measured and placed in
the mixer in compliance with the requirements of

paragraphs b.2, b.3 and b.4 of Section 4.3.

Time Control: Mixing shall begin within 30 min-

utes after the cement is added either to the wa-
ter or aggregate, except that when the temperature
is above BSOC, or when portland cement type IIT

is used this limit shall be reduced to 15 minutes.

Operation Control

1. Transit mixing shall be c¢ontinued for not less
than 50 revolulicns after all ingredients, inc-

luding the water are in the drum.

5. Not more than 10( revolutions of mixing shall

be at a speed in excess of 6 r.p.Mm.

3, The requirements of paragréphs d.2 and d.3 of

section 4.3 shall also be met.
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d. Operation Control

1. Each batch shall be so charged into the mixer
that some 15 percent of the quantity of water
will enter in advance of the cement and‘aggre—
gates. Water shall continue to flow for a per-
iod which may extend to the end of the first

25 percent of the specified mixing time.

2. The entire contents of the mixer shall be re-
moved from the drum before materials for a suc-

ceeding batch are placed therein.
3. The inperior of the mixer shall be free of acc-

umulations that will interfere with mixing ac-

tion.

4.4 TRANSIT-MIXED CONCRETE

a. Mixer Requirement;: Transit-mixers shall meet the

following requirements:

l. The transit-mixer shall be of the revolving type,
watertight, and sc constructed that the concrete
can be mixed to insure a uniform distribution

of materials throughout the mass.

2. Unless thc water is to be added directly to the
batch, the transit-mixer shall be equipped with

a tank for carrying mixing water.
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measured within the following tolerances:

Cement 1 percent
Water i% percent
Aggregates ) percent

Admixtures =3 percent

A tolerance of one liter of water per bag of ce-
ment in any batch of cement will be allowed, pro-
vided that the average for any 10 consecutive
batches does not show a water-content greater
than set forth in table 3.3A, and/or as

determined in accordance with paragraph 3.3C.

Mixers shall not be loaded beyond the allowable

‘capacity as recommended by the manufacturer,

Time Control

10

Batches of 0.7%0 m3 nr less shall be mixed for
not less than 1 min. The mixing time shall be
i1 “reased 15 sec. for each 0.75 m3 or fractions

thereof of additional capacity.

Mixing period shall be measured from the time
all solid materials are in the mixer drum pro-
vided all the water is added before one-fourth
of the mixing time has elapsed. No portion of
the time required fotrr discharging any mixer

shall be considered as a part of the required

' mixing time.
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The mixer shall be capable of thoroughly com=
bining the aggregates, cement, and water into
a2 uniform mass within the specified mixing time
and of dis;harging the concrete without harm-

ful segregation.

The mixer shall be eguipped with adequate wa-
ter storage and a device for accurately mea-
suring and controlling the amount of water used

in each batch.

The mixer shall have a minimum rated capacity
of 1-bag batche.

The mixer shall bear a manufacturer's rating
plate lndlcatlng the water capacity and the re-
commended revolutions per minute and shall be
operated in accordance therewith. Machine
mixers shall have a peripheral speed of app-

roximately 1.1 meters per second.

b. Quantity Control

jb

ScalLs for weighing concrete ingredients shall

be accurate when in use within ¥ 0.4 percent

of their total capacmtles, Standard test weights
cshall be available to permit checking scale ac-

curancye

Operation of batching equipment shall be such

that the concrete ingredients are consistently
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5. No froz-r materials or materials containing

ice shall be used in manufacturing concrete.

3. Neither the water nor the aggregates shall be
heated beyond 65°¢C.

b. Hot Weather Reguirement:

1. The mixer and tho concreto ingredients shall
be properly protectdad against high tempera—~
tures, intensc heat, or direct sun rays by sha-

ding, sprinkling, or other approved methods-
5. The use of hot cecment shall not bkc allowed.

3, If water or aggregates have a tcmperature of
38°C or above, water shall boe combinced with the
aggrogates in tho mixer pofore cement is added.
Cement shall not be mixed with water or with
mixturcs of water and aggregate having a tempec-
rature greater than 38°C unless the approval

of the Engincer has been obtained to that effect.

4.3 SETL-MIXED CONCRLT.

~. Mixcr Recuirements: Concrete shall be thoroughly

mixed in a batch mixer meoting the following re-

quircments:
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MIXING OF CONCRETE

4.1 GENERAL

Each batch of concrete shall be mixed thoroughly
until it is homogeneous, uniform in color with all

the ingredicents uniformly distributed.
No hand mixing of concrete shall be permitted.

Concrete shall be mixed only in quantities for im-
mediate use. No retempering or remixing of conc-

rete shall be alloweﬂq

Before concrete manufacturing starts all mixing
equipment shall bc thoroughly cleaned from mortar or

any other foreign matter,

> TEMPERATURE REQUIREMENTS

a. Cold Weather Protection

1. No concrete shall be made when the air tempera-
ture is below 5°C unless the ingredients are
properly heated and the mixing is done in a
manner that the concrete and the materials thereof
shall not have a temperature less than 10° at any
time during the mixing, handling, or depositing of

the concrete.
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TABLE 3. 3b Suggested Proportions for Trial Mix
( per 50-kg bag of cement )

QUANTITY SLUMP LIMITS(cm)

CLASS

Water Combined Hand Mech.

( liters ) Agg(:riga)tes Tamped Vib.
B 75 32-36 700-7€0 2 -4 0 -2
B 100 30-33 520-550 2-4 |o0-2
B 150 28-31 3¢0-380 3 -5 1-3
B 200 24-29 280-300 4 -8 2 - 4
B 250 21-2¢ 240-260 5-9 3-5
B 300 17-23 v 200-220 7 -11 5 -7
B 350 17-22 1v0-180 8 -13 6 -8

* For non-air-entrainecd concrete, and assuming
aggregates to be dry and have an average specific

gravity of 2. 65.
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into the corners and angles of the forms and

around reinforcement with the method of placing
and compacting employed on the work, but without
permitting the materials to segregate or excess

free water to collect on the surface.

2., Consistency of the mix shall be controlled by
the “Slump Test" of the wet mix. The test shall

be carried out in accordance with the procedure
set forth in ISIRI No. 492 and the requirements
of section 13. The acceptable slump-limits of
concrete shall be either as specified, or deter-
mined by the Engineer, for the type of | struc—

ture and the working conditions.

Suggested Range of Proportions for Preliminary

Estimates: Table 3.3b indicates the suggested

quantity-range of concrete ingredients for prelimi-
nary estimates of proportions. The values shown

are based on experimental results and shall only be
taken as a guide-line for obtaining the exavt pro-
portions required.to préduce concrete of specified

qu.olitye
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specified for the work. The curve snall be es-
tablished by at least three points, each point
representing averace values from at least three’

specimense.

2. The water-content and the corresponding propor-
tions of cement and aggregates to be used in the
concrete, as determined from the curve, shall cor-
respond to a strength which is 15 percent (for
cylindrical specimens) and 18% ( for 20X20X20 cm)
cubical specimuns) greater than that specified

in Tablc 3.1k,

3., The acceptable mix shall be designated in kilo-
grammes of aggreaates and liters of water per
50-kg bag of cement. The amount of water obtained
from the curve shall be adjusted for the free sur-
face moisture (moisture-content) of the aggregates
and any change therein during the course of opera-—

tions.

4., No substitutions shall be made in the materials
used on the work without additional tests in ac-
cordance herewith fo show that the quality of conc-

rete is satisfactory.

d. Other Requirements

1. Workability: The proportions of aggregates, wa-

ter, and cement for any concrete shall be such

as to produce a mixture which will work readily
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Concrets without air-entrainment which will be ex-
posed to the action of freezing weather shall have
a water-content not greater than 26.5 liters per

bag of cement.

c. Preliminary Tests for Determination of Proportions:

when the exact proportions of concrete ingredients are
not specified by the Enginecer, or when water contents
exceeding those indicated in table 3.3A are

to be used, the strength-quality and the proportional
adequacy of the materials proposed for use in the
structure shall be established by tests which shall be
made by an approved Testing Agency in advance of the
beginning of operations, using the consistencies‘suit—
able for the work and in accordance with the require-
ments of ,section 13. The acéeptable proportions shall
be established in compliance with the following requ-

irements:

1. A curve representing the rclation between the wa-
tor-cement ratio and the average 28 day compresive
strengih, or earlier strongth at which the conc-
rete is to receive its full working load, shall be
est-ablished for a range of values including all the

compressive strengths called for on the drawings or
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See the requirements of paragraph b.3.

Soil or ground water containing sulfate concentrations

of more than 0.2 per cent.

When sulfate-resisting cement is used, maximum water-

cement ratio may be increascd by 2?2 liters per bag.

Water-cement ratio shall be sclccted on the basis of

strength and workability requircements.
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Table 3.3A Maximum Permissikle wWater-Cement Ratios for Diffe-
rent Types of structures and Degrees of Exposure
(Liter per bag of Cement)
‘ Exposure conditicns ..
Severe wide range in
temperature or fre- | Mild temperature ra-
quent alternations rely below freezing
of freezing and tha-| or rainy, or arid
wing* :
1At the water At the water
Type of structure line or within line or within
the range of the range of
fluctuating wa- fluctuating wa=-
- {ter level or ~ jter level or
InYspray in Ispray
airr Tn sca ] 2 In sea
In (water or In jwater or
fresh jin contact freshiin contact
water jwith sul- water jwith sul-
fates** fates**
Thin sections, such as
railings, curbs, sills,
ledges, ornamental or ar-
chitectural concrete,
reinforced piles, pipe,
and all sections with
less than 2.5 cm. concrete % 5
cover over reinforcingeeo. {24.5} 22,0 20.0 26.5¢ 24.5 20.0
Moderate sections, such
as retaining walls, abut-
ments, piers, girders, « %
beamsScooooscocococosonocscnsss |20 | 24,5 22.0° + 26.5 22.0
Exterior portions of hea- 1 % x
vy (mass sectionNScoocococcosoe (49,01 245 22,0 + 26.5 22.0
Concrete deposited by N
tremie under wat€rcccocoono | woo | 22,0 22 o) 22,0 22.0
Concrete slabs laid on
the groundecococsscccsecscsses 2045 - oo s a + oo o o o0
Concroete protected from
the weather, interiors of
buildings, concrete below
groundeccoccoeccsascceocooonaono + oae osao + aoo! 600
Concrete which will later i
be protected by enclosure
or backfill but which may
1be exposed to freezing and
thawing for several years
before such protection is
OEfCredeosoccaocoononcsnsss |20 oo s o n e a + oo e o n
” S
(", " ,x,+) for description see naext pagc
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of concrete operations, and in compliance with the

requirements set forth hereunder.

®

Wwater-Cement Ratio Requirements: The amount of mix-

ing water used in manufacturing concrete shall be
based on such values »f water—-cement ratio which

will produce concrete of approved gquality in terms
of strength, durability, workability, consistency,

and other required characteristics. In determina-

For guidness the maximu... acceptable water-cement ratios,
based on the types of structures, are shown in Table 3. 3A.
The values indicated in the table include the free surface

moisture of aggregates.

% Water -cement ratio and water -content shall mean
the same and shall inclnde the free surface

moisture of aggregates.
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3,2 CLASS REQUIREMENTS

ao

The lass of concrete to be used for any purpose’
shall be as shown on the drawings or as specified
in the Contract Documents. The following require-

ments, however, shall also be observed:

1. Class B75 concrete shall be used only for

filling.

2. Reinforced’concrete shall not be of a class low=-

er than class B 200.

3, Precast concrete shall not be of a class lower
than Type V (C/ZOO}.

4, No concrete lcwer than class B250 shall be
used for partially supported concretle members
such as girders, beams. columns, canopies, slabs,

etc,

3.3 DETERMINATION OF CONCRETE MIXTURES

Ao

Basic Considerations: The quantities and proportions

of cement, aggregates, water, and admixtures used for
manufaéturing concrete shall be such that the resul-
ting concrete shall meet all requirements shown on
the drawings, specified herein, or indicated in the
other Contract Documents. The gquantities and propor-
tions of concrete ingredients shall, unless the pro-
portions are specified bf the Engineer on the basis
of previous.experience, be determined by the preli-

minary trial-batch method prior to the commencement
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3.1. CLASS DESIGNATIONS

a.

The basic criterion for the designation of various classes

of concrete shall be its Minimum 28 Day

Compressive

Strength. of cubic of 2(X20X20 centimeters. Classes

and their respective designations of conc

rete are as

shown in Table 3. 1A according of Standards No. M. C. S

20000 prepared by Technical Research and Standard

Bureau of Plan and Bwiget Organization.

TABLE 3.1 A~ CLASSES OF CONCRE

TE

CLASS

DESIGNATION STRENGTH -Kg/cm®

MIN. 28 Day COMPRESSIVE

Min amount of cement

Kg/ m3 concrete

B75 5 -100

B100 100 2150

B150 150 200

B200 200 -250

B250 250 -300

B300 300 2350

B350 350 -400

B400 400

B500 500 more than 400 and

B¢0O £00 not less than 500
The use of concrete classes B400, B500 and B€00 is only

Note:

permitted after tests for determination of proportions.
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b. Wood Struts and Posts for formwork shall be not

less than 10 cm in diameter.

c. Form 0il or Wetting Sonluticon shall be nonadhesive,

free from impurities, and of approved manufacture.
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b. Additional Reguiremerits: No reinforcement covered

with mud, oil or other coatings which will dest-

roy or reduce bond shall be used in concrete. Rein-
forcement with rust, mill scale, or a combination

of both may be accepted without cleaning or bru-
shing provided that the diameter of the bar when
thoroughly cleaned shall not be reduced more than

0.5 mm.

c. Storage: All reinforcing steel shall be protected
as far as practicable from mechanical injury or
surface deterioration from rusting or other causes
from the time of shipment until it is placed. No
reinforciné steel shall be exposed to rain, snow,

or damp weather conditions.

ADMIXTURES

a. Admixtures shall be »f the type, quality, and shall
meet the standard renuirements specified or app-

roved by the Engineer.

FORM MATERIAL:S

a. Form Lumber shall be well seasoned and free from

knots and shall be of such material and quality
which will not warp, twist, deflect, or deform be-
yond the permissible tolerances under the working
or loading conditicns. Form boards shall have a

minimum thickness of 3 cm.



2=2
MATERIALS FOR CONCRETE

c. Size of Aggregates: The maximum size of aggregates

shall not exceed any of the following values:
- one-fifth of the minimum dimensions of the member.

— three-fourths of the minimum clear spacing bet-

ween reinforcing bars.

d. Storage: Aggregates shall be stored in a manner to
prevent deterioration or the intrusion of foreign
matters. Any material which has deteriorated or which
has been damaged shall not be used for concrete.
Aggregates shall be furnished and stored in suffici=-
ent separate sizes in' order to prevent segragation
of sizes in handling. Coarse aggregates shall be
furnished in at least two separate sizes. Material
graded from 4.76 to 38.1 mm should be devided at the
19.05 mm sieve and at the 25.40 mm for material gra-
ded upto 50.8 or 64,5 mma

2.3 WATER

a. Water used for washing aggregates and in mixing or
curing concrete shall meet the requirements of ISIRI
NOc 18‘3

5.4 METAL REINFORCEMENT

a. Standards and Codes: ISIRI Noo
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2.1 PORTLAND CEMENT

Standards and Codes: ISIRI No. 389 thru 395,

2.2 CONCRETE AGGREGATES

a. Standards and Codes: ISIRI No. 300 and 302.

b. Types of Aggregate: Concrete aggregates may be ob-
tained from natural sands and gravels except when
one or more of the following ¢onditions exist, in
which case stone sand (stone crushed to fineness of

sand) and crushed rack shall be used

- when use of crushed stone is specified.

- when natural sands and gravels fail to provide the
specified strengths or fall short of other speci-

fied requirements.

- when concrete with a compressive strength of 350

kg/cm2 or higher its required.
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Contractor shall, when so required by the Engineer,
before proceeding with the works, and at his own
expcnse, furnish for approval sufficient quantities
of samples or other satisfactory evidence as to the
kind and quality of materials and workmanship. Ma-
terials delivered to the site which are in any way
inferior to the approved samples or fail to meet
the relevant requifements shall be rejected and re-
moved from the Site.

1.4 PREVAILANCE OF DOCUMENTS

a. Should any contradiction be noted between the con-
tents of these General Specifications and the rele-
vant drawings, the prevailance of the text shall be

as decided by the Engineer.

1.5 INSPECTION

a. The Engineer shall have free access, at all reason-
able times, to inspect the materials in the mill,
stockyard, shop and field. However, this shall
not relieve the Contractor of his responsibilities

to furnish satisfactory materials.
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GENERAL REQUIREMENTS
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1.1 SCOPE

a. Concrete works shall include the provision of all
labour, materials, equipment and services and the
performance of all operations required for complete
execution of the works as shown on the drawings or
specified herein, in accordance with the require-
ments of the Contract Documents, and to the full sa-

tisfaction of the Emnineer.

1.2 STANDARDS AND CODES

In general the work should be done arcording to ISIRI No.
18-1,18-2,18-3 and 18-4.

a. All materials shall meet the requirements of the
respective Iranian Standards (ISIRI ) and also such
additional requirements specified herein. The
materials for which no Iranian Standards may be
found, and / or the materials which have not been
specified in these specifications, shall meet the
requirements of such applicable international

standards and codes as accepted by the Engineer.

1.3 SAMPLES AND TESTS

a. All materials and workmanship shall be subject to the
tests indicated hereinafter or any such additional tests

as may be required by the Engineer. The
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