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i 5. Construction stage of the structure shall be as shown in the drawing.
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mentioned.

Slab and Cross Girders.

dowelled out from Deck slab as shown.

1. Al dimensions are in millimeters and all Jevels are in meters unless otherwise |

2. Only written dimensions are to be followed. No drawing shall be scaled.
il 3. Pmmmmmelmmmxuadnmmwrcmm,

4. The Reinforcements for Parapet Posts, Parapet bases and Road Kerbs shall he

5. Construction stage of the structure shall be as shown in the drawing.
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1. The notes given in Sheet Nos. 1E/2 to 1H/2 shall be read in conjunction with
subsequent sheets of this drawing and must be followed strictly.

2. These notes supplement the specifications, which shall be referenced for
additional requirements.

3. All dimensions are in millimeters, unless stated otherwise. No dimension
Mhscﬁedmmedrm only written dimensions shail be followed.

4. mmmammmwmmmmwmmdm
engineer-in-charge for corrections (if any) before execution of work.

5. Number of reinforcement bars shall not be counted from the drawings. Only
given spacing and/or specified numbers of bars, shall be adopted.

6. All materials and workmanship shall be in accordance with these Notes and
those stated in the Drawings and shall be generally in accord with the
applicable specifications and relevant standards/codes of practice specified
therein and sound engineering practice, in that order.

Drawings. Take precedence over General Notes and typical details. Details
noted typical apply to all similar conditions. Where no specific details are
shown, construction shall conform to similar work elsewhere on the project.

8. The contractor shall be responsibile for constructing and maintaining all parts
of the structure in stable, acceptable and serviceable condition, ensuring no
part under construction is unduly stressed and unsafe.

9. if the Technical Sanction of the project is not accorded within 2 years from
the date of approval this Drawing, the same shall be revised for
incorporating the provisions of the latest revisions/amendments of the
codes of practices.

10. The latest revision of each sheet of this Drawing supersedes the respective

11. The construction shall be in accordance with the relevant codes of practices
of IRC and BIS, PWD Quality Manual and latest edition of MoRTH
Specifications for Road and Bridge works. However, intemational codes of
practices shall be followed whenever the Indian codes are silent.

12.Periodic inspection and maintenance of the bridge after completion shall
be earried out as per PWD Manual and other relevant codes

13. This drawing is the property of the Chief Engineer (Design), Kerala Public
Works Department, Govt. of Kerala. Copying or reproduction of this
Drawings in any form without the permission of Chief Engineer (Design) is a
crirme liable to punishment.

14.DESIGN CRITERIA
The design is according to the following codes:

i} IRC:5 - 2015 - CoP for road bridges: General features of design.

i) IRC:6 - 2014 - CoP for road bridge: Loads and stresses.

iii} IRC:78 - 2014 - CoP for road bridge: Foundations and substructure.

v} IRC:112 - 2011 - CoP for concrete road bridge.

v) 18:2011(Part-l/Sec -2) - 2010 - CoP for Bored cast-in-situ concrete piles.
vi} IRC.83 (Part 2) - 2015 - CoP for Elastomeric bearings.

vil)IRC:83 (Part 2)-2015 -CoP for Pot cum PTFE, Pin, Metalic guide beafings.

1 LIVE LOADS
The bridge elements are designed for one lane of IRC Class 70R loading,
two lanes of IRC Class A loading, and one lane of IRC Class A loading,
whichever governs, In addition to a footpath live load tob
kN/sg.m. of footpath area as per clause 206.3 of IRC - 6. However, the
precast footpath slab has also been designed for a wheel load of 40 kN
(mdawraeemdnreaa!m"mah)nwm 206.4 of IRC:6.

a)mmmmmummmmm

mentioned in the Drawings. Each stage shall preferably be concreted in
one operation in one day with respect to the construction joints as
mentioned in the Drawing. If this is not possible, then the webs shall be

cast one after the other (each up to about 150 mm below the top throat) on |

one day (if possible) otherwise on two successive days, one after the
other, along with the cross girders, and then the slab cast on the next day.
this entire deck must be cast in-situ on staging in span in no more than
three successive days.

b). The structure is designed to function as a unit upon completion. The

contractor is responsible for furnishing all temporary bracing andfor

support that may be required as per the contractor's construction methods

mﬂnrm

17.CEN

a;mwummmmm«mmumm
{such as OPC, PPC, etc.) as specified in C1L.18.4.1 of IRC: 112-2011,
capable of achieving the required design concrete strength and durability,
shall be used. :

b) Cement shall be obtained from approved rmanufacturers only. Quality
mawmnmm-wmmm

-;mmamwwﬁumm
modulus of sand (fine shall not be less than 2.3, Both these

aggregates shall be of approved quality, from approved sources, and of
approved gradations, etc. conforming to IS: 383.

ii) In zones of congestion in the structural sections, rmonz.
12 mm. down sized coarse aggregates may be used mix shall
Mhmmbm ‘

Mmmmmumvmwwrw)
mMWWWMMFﬁw
or Fe500D conforming to 18: 1786 which shall be manufactured by primary
steel producers classified as per the notification of Ministry of Steel
Government of India.

21. WATER:
mmmmmummnammwm

of any salts, sugars and pollutants like chiorides, sulphates, algae, etc., shall
uﬁmmmmma 18.4.5. of IRC:112 (2011).

a;mammmmmmmmm
be suitably designed as standard concrete having 28 days minimum
works cube crushing strength in compression on 150 mm standard cubes
and shall be established by laboratoryffield testing and controlled at site
by conducting tests to confirm suitability of constituent materials. The
grade of structural concrete required for various bridge elements
considering the structural strength and durability are specified in Table-3.

b) Cement content in the concrete mix shall not be less than the respective
values specified in Table-3 and not more than 450kg/m?®.

¢) Water to cernent ratio, by weight, shall not exceed the respéctive values
specified in Table-3.

d) Minimum clear concrete cover to reinforcement bars shall be as per the|
respective values specified in Table-3. Uniess stated otherwise, the
mmm“mmummmmmwm

mmmmmmmmﬂﬂhm
to comply with the specified compressive strength:
i) MMWWMwmﬁmm

ﬂmammmmmmmmm'
characteristic compressive strength minus 3MPa.

pmmnmmw«munmmﬂmm

structural adequacy of the bridge elements affected shall be investigated

Apart from meeting the above acceptance criteria, concrete is liable to be |
rejected, if it is porous or honey-combed, its placing has been interrupted
without providing a proper construction joint, the reinforcement has been
displaced beyond the tolerances specified or construction toletances have

ﬁrmmmumuaMmmedm

spacing to drain off the rain water from the carriageway. The underside of
the outside edge of bridges shall be designed with continuous drip grooves
mmﬁ:mafwm

:}mwmuﬂhm&uﬂb&umﬁwm
shown in attached relevant Drawing. These shall be of approved quality
as per IRC: 8P-60 and shall be fitted under the expert supervision of
the manufacturer at the appropriate ambient temperature as per design.

b) Site fabricated expnasion joints shail not be accepted.

c) A conditions-free warranty of at least 10 years after opening of the
bridge to the traffic shall be fumished by the Contractor and the
manufacturer/supplier of these expansion-contraction joints.

d) The expansion joint shall be provided to cover the entire carriageway,
kerb and footpath{if any). The expansion joint for kerb, and footway
may be of different type and specification from that used for the
carriageway and it shall cater to all movements and rotations for which
the carriageway expansion joint designed and shall be water tight.

26. LIGHTING ON DECK:

a) The installation, lighting arrangement, methed of control, switches, etc.
shaill conform to the provision contained in 1S:1944.

b) The arrangement of masts and posts (i.e its height and spacing) shail
be in such a way to achieve the following values of average maintained

luminance:
Main carriageway - 50 lux
Footpath - 20 lux
27. ROAD MARKINGS

The road marking symbols, pattern, sizes, colour and legends shall be
adopted in accoradance with IRC:35. Where the number of lanes on the
bridge and on approaches are different, a transition taper shall be given.
Hazard markers andfor crash cushions shall be provided at beginning of
median or crash barrier.
28. SIGNALS

Signhals, near or on the bridges, shall be provided as per specific
requirément conforming to IRC.93. Flashing beacons shall be provided at
mwam-nwmmtm

n)mwmmdmhmmm:umww
the instructions of the Engineer,considering aesthetic requirements and

b) In saline water conditions and areas exposed to action of harmful
chemicals, for the protection of pile and pile caps, suitable coatings
such as Coal-far epoxy coating shall be considered. In such situations,
for the protection of substructures and superstructures, water based
filters shaill be applied over the concrete surface. The shelf life of acrylic
elastomeric coatings shall not be more than 6 months.

¢) The Coaltar epoxy coating shall comply with the relevant ASTM
standards.

d) The Acrylic elastorneric coating system shall satisfy the requirements
iven in Table 2800-2 of MoRTH Standard Specifications for Roads and

(3913} ;

a) memwhmmmmmmmmmm
shall be selected as per the guidelines given in Appendix-6 of IRC: 78.
b) The filter material shall be well packed to a thickness of not less than

800mm with smaller size towards the soil and bigger size towards the

wall and provided over the entire surface behind abutment and wing
mwmaﬁm

mmmmmmm-mm guide
wallls, spurs, groynes, bank protection, flooring, cut-off walls, gabion walls,
apron and approach embankment protection, for ensuring safety of the
bridge structure and its approach embankment protection shall be provided
as per Section 2500 of MoRTH Specifications for Road and Bridge Works
(5th Revision) in confirmation with IRC: 89 and IS: 10751.

KEY PLAN:

NOTES:
GENERAL

mentioned.
2. Ouily written dimvensions are
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dowelted out from Deck sab as shown.
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?—Mu
i
:

‘hnu&m
;;4’ f

CEDO/BD/116/17(Revl




NOTES ON BRIDGE ELEMENTS

1. SUPERSTRUCTURE
@) The superstructure shall be PSC Box girder and RCC slab For the
central Extradosed span PSC | girder and Rec slab for the end span
b) The geometrical features of superstructures are given in Table-1.
¢} The Grade of concrete for superstructure shall be as per the Table 3.

d) The superstructure shall be constructed as per the layout shown and |

construction sequence indicated in the respective Drawings.
e) No construction joint shall be provided between the bottorn bulb and the
web. Construction joint may be provided at the junction of the web and

the fillet(haunch) between the deck slab, if the same is not indicated in |

the Drawing, with the approval of the Engineer.

f) Provision of construction joint in the span direction shall conform to the

Drawings or as per directions of the Engineer.
g) The permissible tolerances of Superstructure and slab are given below:

i) Variation in thickness of web, flange & slab : -5mm to +10mm
ii} Variation in overall depth or width - #5mm
fity Variation in overall length or effective span : <10mm OR 0.1%

of apan ength, whichee s,
iv) Surface unevenness (for 3m straight edge) : 5mm
2. SUBSTRUCTURE
&) The substructure elements such as piers, abutment, wing/return wall, etc

shall be constructed strictly in conform to the drawings or as directed by |

the Engineer.

b} The Grade of concrete for substructure shall be as per the Table 3.

¢) Vertical construction joints are not permitted and horizontal construction
joints shall be avoided as far as possible by arranging the concrete pour
in one single operation.

d) In case of tall piers and abutments, use of slipform shall be preferred.
The design, erection and raising of slipform shall be subject to special
specifications which will be furnished by the Contractor, subject to the
approval of the Engineer.

ﬂMWﬁwMMTWM&MM
- exceeding one metre in both directions shall be provided to prevent any
~ aecumulation of water and building up of hydrostatic pressure behind the

f) The permissible tolerances of substructure elements are given below:

i) Variation in cross sectional dimensions : +10mm/-Gmm
ii) Misplacemernit from specified position in plan  : £+10mm

iii) Variation of levels at the top : £10mm

iv) Variation of reduced levels of bearing areas : £#5mm

v) Variation from plumb over full height : +10mm

vi) Surface unevenness (for 3m straight edge) . Srmm

3. FOUNDATIONS

The foundation is designed based on the soil parameters furnished in the |
subsoil investigation. During construction, any marginal deviation in |

foundation depth is observed, sufficient number of confirmatory berings

shall be taken and reported to this office for revising the design

Pile foundation:

a) Piles shall be constructed as per the guidelines given in IS: 2011 subject
‘ to limitations/stipulations given in IRC: 78.

b} Bored cast-in-situ piles having diameter as indicated in the drawing shall

be provided and socketed as required into hard rock. In the case of piles |

resting on soft rock or dense sand, it shall be ensured that soil
underneath the founding level have SPT values (N) greater than 50 for a
continuous depth of three times the diameter of pile from founding level.

c) Drilling mud such as bentonite suspension having properties in
confirmation with annexure-D of IS; 2811 (Part-1/sec. 2). 2010 shall be
maintained throughout the boring process to ensure the stability of the
walls of bore holes until the pile has been concreted.

‘8 Permanent mild steel liner (casing pipe) having thickness 6mm shall be
provided for all piles from bottom of pile cap to atleast 1.Ometre below the
Design Scour Level (DSL). Wherein the walls of boreholes cannot be
stabilized by bentonite suspension for situations mentioned in Ci, 708.1.4
of IRC:78 and for short piles to be socketed into hard rock, additional
length of permanent liner below DSL shall be provided The total

group is given in Table-4.

e) The grade and mix properties of concrete for piles shall be as per the

values mentioned in Table-3. The concrete shall be easily workable such

that the slump is between 150 to 200mm.

f) The pile shall be concreted wholly by tremie and the method of
deposition shall no be changed part way up the pile, to prevent the

g) The first charge of concrete shall be placed with a sliding plug pushed
down the tube ahead of it or with a steel plate of adequate charge to
prevent mixing of concrete and water. however, the plug shall not be left
in the concrete as a lump.

h) The tremie pipe shall always penetrate well into the concrete with an
adequate margin of safety against accidental withdrawal of the pipe. the
tremie shall be always full of concrete.

i) The concreting of the pile must be completed in one continuous
operation. In the exceptional case of interruption of concreting, but which
can be resumed within the initial sefting time of concrete, thé tremie shall
not be taken out the concrete. Instead it shall be raised and lowered
slowly, from time to time to prevent the concrete from sefting.

) The top of concrete in a pile shall be brought above the cut off level to
permit removal of all laitance and weak concrete before pile cap is laid.
this will ensure good concrete at the cut off level after stripping open its

k) The permissible tolerance for piles shall be such that the shift at platform
level not exceeding 75mm and the tilt not exceeding 1 in 150

1) Routine load test as per IS: 2011 (PartiV) shall be done for a working
pile in a group of aiternate foundations of piers and abutiments, if the
same is resting on hard rock, to reconfirm the allowable pile capacity

mentioned above. in the case of piles resting on soft rock or dense sand, |

the test shall be done for a working pile in a group of all the foundations
of piers and abutments.

m) The routine test shall be carried for a test load of at least one and haif
times the working load for which the maximum settlement of test loading
in position being not exceeding 12 mm.

u} mmmmmmmumme

a)mm*wmmMMdmmwM
type RCC structure with concrete grade not lesser than M30 for railings
wmmmwmmmwmum
to 12mm.

b) All steel railing elements and mumwmm
an approved paint. Steel railings be given one shop coat of paint
mmmammm if sections are not galvanised.

n‘m‘. CUM PTEE BEARING

a) The Contractor shall furnish the design of Pot/Pot-cum-PTFE bearing for
the load and movement requirements as indicated in the Drawings of
bearing layout and shall get the approval from the Engineer-in-charge.
The design shall be in accordance with latest vérsion IRC:83 (Part 1if).

b) The bearings shall be manufactured to high standards both in terms of
material quality and workmanship. The Acceptance of the bearings shall
be based on the inspection, test results and certification prescribed in the
latest version of IRC: 83 (Part-il).

c) The bearings shall be installed with care to ensure their correct functioning
in accordance with the design of the whole structure.

GEOMETRICAL FEATURES

KEY PLAN:

Table-1:
Span afrangement AX30+1XA2+2X 35+ 1X42+4X30m
Overall length 403.635m
Overall width ~ 14,000/11.20m
Carriageway width ~ 7.5m
Pylon height from deck ey
s 17.60m e
Footpath 1.500m(min) on both sides g —— T~ I
’ " e 3. mm”ﬂ'h“ﬂ“h*:
PSC Box girder and RCC slab For the T
Bridge type central Extradosd span PSC | girder and
Rec slab for the end spans

Min.
Sl Grade of cement | Clewr | Exposure
) o mas | 045 | 360 .':’:“ Severe |
2 | Approachsib | WB0 [ 045 | 360 | 50 | Sever
@ Pile cap M35 | 045 | 380 75 | Severe
] Very
) Bile w0 | o040 | a0 7 % 3
3| TCRUMEE | us foas| w0 | S0 | seven |
a | RCCpemand | yos foas| 30 | 50 | Sever
" Standard Deviation for Wix design Shallbe 8
Vertioal fosi 09 |
i Horizontal | Socket depth | length of MS
Prerie | FOpeaen B“’,.."'"m" Wex | Wi | Wedon | imohad | HinerCasing
| i) | strata (mm) | pipe for pile
_ (miv)
M Pile 1200 2500 130 00 1250
1 Pile 200 | 2750 50 800 7500
P2 Pile 1200 2750 50 600 7500
P3 Pile 1200 2750 50 600 7500
Pl Pile 1200 | 2850 50 600 7500
P8 Pile 1200 3000 50 600 7500
PB Pile 1200 | 3000 - &0 600 7500
Pt Pie 1200 | 2850 150 800 7500
P Pile 1200 | 2750 50 600 7500
10 Pite 1200 2780 < 50 800 7500
A2 Pile 1200 2500 120 600 5000 I-gunm
- Faoe 04712325856,
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wmmmmmm;mdcomm One or more of the

following actions shall be taken to reduce the surface evaporation rate to no |

mﬁmmﬂwmndqummawhaemwm

a) Construct Windbreakers to effectively reduce the wind velocity (to suit) in
the area of concrete The construction of windbreakers or
enclosure should not proceed without approval of the Engineer with
respect to their structural design relative to safety, stability, adverse
lvads, and vibrations in the falsework.

b) Install stationary Fog Sprayers upwind of the concreting operation to
effectively increase the relative humidity in the area of concrete
placement.

¢} When necessary, effectively reduce the temperature of conerete (o suit)
by cooling one or more of its components as well as lightly spray water to

wet the shutters and the tied reinforcements. lce, if added to the

mix-water, shall be completely melted prior to using that water.
2. CONSTRUCTION JOINTS:

&) As far as possible the location of Construction Joints shall be as shown |

in the Drawings, but if not shown on the Drawings, but found absolutely
‘necessary, they shall be planned in advance and the placing of concrete
has to be carried out continuously from Joint to Joint.

B) A Construction Joint should not be located near the centroid level of the
section where the transverse SHEAR stress is maximum.

¢) The Joint should be nearly perpendicular to the principal lines of tensile
stress and in general be located at points of minimum Shear and
minimum Moment, as far as possible.

a) Where dowels, reinforcing bars, or other adequate ties are not shown at
Construction Joints in the Drawings, 'keys' should be formed at
reasonable spacing by embedding water-soaked beveled timbers while
the concrete is still soft

b) These keys should be sized as shown in the details, or as directed by the
Engineer, and these key-forming timbers shall be removed when the
concrete has initially set.

¢) In resuming concreting work, the surface of the concrete previously
placed shall first be thoroughly cleaned of dirt, scum, laitance, loosely
projecting aggregates and any other soft material, using stiff wire
brushes, and - if deemed necessary by the Engineer - by sand blasting.

d) The concrete surface shall then be thoroughly soaked with clean water
and the cleaned concrete surface painted with a thin layer of cement

e) "Wire-mesh' and other similar items do not provide a proper construction
joint, and they shall not be used.

3. COLD JOINTS:

a) When a planned 'continuous’ placement of concrete in any structural
member is interrupted or delayed, for any reason, for a period long
enough for the previously partially placed concrete to take its initial set,
the Engineer may declare such a joint as a Cold Joint and the Contractor

shall immediately remove the previously partially placed concrete from

the Forms.

instead be suitably and carefully hacked and its hacked end brought into
‘tlow shear low moment' zone as far as possible, and given shear key
depressions after bringing it nearly perpendicular to the principal fines of
tensile stress (for example: brought to vertical or nearly vertical in a
beam with principal bending reinforcement horizontal) and thereafter
same treatment shall be given to it as to a Construction Joint and only

then the conereting resumed (making sure all reinforcements are as per |

the approved Drawings and the Shuttering has been brought to line and
MW)

ttheﬁuawmwfm 'concrete mixture' is expected to exceed
about 25°C, a retarding admixture shall be included in the approved mix
mmmmmmrmammm

b} The temperature of the concrete mixture immediately before placement
shall not exceed 32°C.

G!WMM&W%MM all Forms, reinforoing

steel and other contact surfaces shall be cooled to below 32°C until |

conhcrete is placed.

¢) When such high ambient temperature conditions exist the most
appropriate solution is to resort to evening-night-&-moming-time
concreting.

fi However, if the above stated precautions are taken to help lower the

temperature of contact surfaces and the concrete mix-ingredients are
also cooled {explained ahead), concreting can be carried out even during
mmmmwaWMMMm
exceed

@) Mixers, chutes, belts, hoppers, pump lines, and other production and
placement equipment can be shaded, painted white, covered with (wet)
burlap, or otherwise covled to reduce the effect of the sun's heat.

h} Forms and reinforcing steel can be sprinkled with cold water and covered
with wet burlap until controfled concreting commences.

i) Sprinkling the area with water spray, gainfully cools the contact surfaces
and surrounding air and desirably increases its relative hurnidity.

i} mmmmmmwﬁmmmm'

minimizes evaporation of water from the concrete during placement and
after casting.

k) There should be no standing water or puddies on the sub-grade or inside
the Forms when the concréte is placed.

) The mix water may be cooled by using shaved or crushed ioe but only as |

much ice should be used as will be melted entirely before this water is
added to the mix.

m) All water used for making ice and for cooling or sprinkling, and curing,

must meet the same quality requirements as those for water used for
Mixing of Concrete.

n) Of particular concemn are the poliuting sulphates and chiorides (salts) in |

the mix, which can adversely affect the cement and .corrode the
mmwmmuwmmw

o) Transporting and placing concrete shall be done as quickly as practical
during hot weather. Delays contribute to loss of slump, a damaging
mmmmﬂhﬁdm

p) Enough workmen and equipment shall always be available to handle and

q) Prolonged mixing, even at agitating speed of the Drum, shall be avoided
since it might heat-up the mix and reduce workability.

1) nmwwmmwmmmnm
minimized by stopping the mixer and then agitating intermittently, but the
delays shall be kept short.

s) Sinhce concrete hardens more rapidly in hot weather, extra care in placing
technigues is required to avoid Cold Joints.

t) For placement of Concrete in Walls, Shafts, Columns, etc., shallower |+

may be required to assure proper consolidation and monolithicity

each previous lift, effective dissipation of heat of hydration and to
prevent segregation of the mix.

u) Temporary sunshades and windbreakers help to minimize adverse

Mdmmmmmm

a;mmmmmhmmdmm

can appear more prominently in slabs. If the rate of surface evaporation ||

from the freshly laid concrete is faster than the rate of upward bleeding
through it, the concrete surface tends to dry up, hence shrink, causing
cracks in plastic concrete due to tension from this shrinking under such
condition. These cracks travel downwards from the surface and their
propagation is locked only upon 'initial setting' of concrete.
b)mWMWMMMﬂMMM it
they travel down to a significant depth of slab, then the slab can become
a bunch of isolated concrete blocks separated by these cracks, and
hence not be structurally monolithic with the rest of the Deck-section.
- Such deep-penetrating crack distress, in all probability, generally is not
repairable by Epoxy filling of these cracks. The result may be a major
Damage, requiring major rehabilitation. . ¢'d.
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¢) Henee minimum doses of Retarders and Super-Plasticizers shall be used
so as to keep the initial setting time to just the required minimum to allow
Seg minsisired workishily’ o .

d) These cracks can be of random pattern (alligator-skin paftern) and/or
may be somewhat parallel to each other and nearly perpendicular to the
direction of wind that prevailed at the time of casting. Hence the field
staff must look for these cracks before the concrete has initially set and ,
should these cracks occur, the plastic concrete should be quickly lightly
'retrowelled’ on its surface (not re-vibrated) o close these cracks in time.

e) Reducing the ambient Temperature and increasing the ambient Relative
Humidity (by Fog-spraying), mtheTmmmﬂomeaﬂeh
less than 32°C (by cooling the Aggregates and the mix-water), and
reducing the Dosage of Retarder and Super-Plasticizer, will help in

f) Concrete slabs which are correctly re-trowelled should not exhibit Plastic
Shrinkage cracks because the action of floating and trowelling is a form
of recompaction that tends to close them as fast as they form. (This
trowelling can, however, aggravate sedimentation of solids in the mix and
cause Plastic Settlement cracks - see ahead.)

g) Although the Plastic Shrinkage cracks can be wide at their start (even up
to 2 mm), the width rapidly diminishes with depth. Nevertheless, in
severe cases they may pass through the full depth of a slab, in contrast
with most types of Plastic Seftlement cracks.

h) Plastic Shrinkage cracks rarely reach the free ends of the slab (e.g. the
edges of a slab) because these edges are free to move under plastic
shrinkage. This is a very important way of differentiating them from
long-term drying shrinkage cracks if the time of formation is unknown.
However, Plastic Shrinkage cracks will form up to the ends of a slab
which has been cast against a previous pour, especially if there is
continuity of steel, because this acts as restraint.

i) The factors that determine rate of surface evaporation are: the
temperature of the concrete, the air temperature, relative humidity, and
wind velocity of the air adjacent to the concrete. The evaporation
increases as the humidity decreases, as the wind velocity increases, as
the air temperature decreases, and as the concrete temperature
increases. Of particular interest is the fact that rapid evaporation is at
least as big a problem in cold weather as in hot weather! Even when the
relative humidity be 100 per cent in cold weather, there will be a large
amount of evaporation if the concrete is warm! Of all the factors listed
above, only the concrete temperature is easily controllable. There is a
definite advantage to cool the concrete! It shall be placed as cool as
practical in warm weather and should not be overheated in cold weather.
if the concrete temperature is reduced fo about 27°C to 15°C, much of
the evaporation can be eliminated.

j) In hot weather, sometimes concreting during 4pm on the previous day up
to 12 noon on the next day may be resorted to for preventing formation

of Plastic cracks and obtaining better quality concrete. But this will be
effective only if it gives significantly lower concrete temperatures and
lower wind velocity. The reduction of air temperature BUT not that of
conerete (even with the increase in relative humidity) will not significantly
reduce the Plastic Shrinkage cracking.

k) ¥ it is not possible to eliminate the risk of Plastic Shrinkage cracks even |+ === R oA N
) MWMMhWMamﬂmmﬁm

by improved timely curing, then changes to the concrete mix must be
considered. First, check that the concrete does not contain an admixture
with high retarding effects. If it does, try to reduce it or replace it with the
one that does not retard so much (rather than counter it by adding a |
compensating accelerator!). Second, consider the use of air entrainment.
concrete. At first sight this might seem illogical because as air
entrainment reduces the rate of bleeding it should increase the rigk of
Plastic Shrinkage cracks occurring at a given rate of evaporation
However, most commercially available air-entraining agents are
‘detergents' and therefore reduce the surface tension caused by drying,

1) The prevention and timely repair of Plastic Shrinkage cracks in slabs is
particularly critical. This is because the cracks are wide at the top and
can rapidly take in poliutants which may cause subsequent spalling and
prevent the subsequent satisfactory application of sealing materials.
Clearly wide cracks in slabs are not likely to be self-healing at the top and
are likely to spall and allow ingress of pollutants.

m) Plastic Settlement cracks occur in not-yet-initially-set concrete when

m«-mmm«mmtwwmm
obstruction to the downward sedimentation of its solids (e the

reinforcement bars). These obstructions ‘break the back of the settling

concrete’ over them as its solids fall downwards around them, fomenting
formation of hollows under their ‘belly. Thus Cracks show directly over
formwork-tie-bolts and over reinforcement near the top of the plastic
concrete, reflecting their pattern. Such Cracks can also appear in narrow
columns and walls where the said sedimentation is prevented by the

resulling arching of the concrete due to downward passage for |

sedimentation and there may be further aggravation by the presence of

n) Plastic Settlement Cracks can be prevented by reducing the bleeding

and hence the sedimentation, and by reducing the obstractions to
sedimentation.

o) Admixtures such as plasticizers reduce water demand and thus are the

mmmwmmmmmm
the plastic settlement cracks. These can also be eliminated by light
re-vibration (not re-trowelling) of the not-yet-initially-set concréte if they
have formed, thus aiso filling back the under-belly hollows.

p) This light re-vibration shall not be applied too soon otherwise a second

phase of bleeding can still cause Plastic Settlement cracks. The correct
time can easily be determined by simple site trials: it will be the last time
m-mwmummmmmm

without leaving a significant trace. Re-vibration is often the only way to
eliminate plastic settlement cracks, particulardy in deep sections.
Trowelling the surface can actually aggravate these cracks as the
pressure may only cause further settiement of solids.

q}MMWMwWwWG&mMW
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mmammumg uiylhmm;
minor. if deep penetration damage is dohe, epoxying will not restore full
mionolythicity.

If cracks follow the pattern of the top reinforcement it may be difficult at
first to determine whether they are due to Plastic Shrinkage or Plastic
Settlement. If it can be shown that the cracks 'pass through the siab' and
follow the pattern of the steel then they are almost certainly Plastic
Shrinkage cracks that have been orientated by the steel.

s) Plastic cracks often form in the top face of sections eg, Plastic

9

Shrinkage cracks in slabs, andfor Plastic Settlement cracks on top of
deep beams and walls. Thus they can be accessible, and this coupled
with the fact that they form so early in the life of concrete, means that
Consequently it may not be wise to fill plastic cracks with 'rigid” epoxy
materials until it is certain that the long-term effects have subsided.

Plastic Settlement cracks over steel must be immediately and efficiently
‘sealed’ if the concrete is in an exposed state (to eliminate the risk of
corrosion of the steel). Reduced bond strengths due to under-belly voids

mmummm:-m

the specified strength, but for not less than fourteen consecutive days (and
nights) beginning immediately after 'initial setting’ of concrete (which is when
it loses its surface sheen). Curing (Membrane-curing or Water-curing} of laid
mmuwwamwm

-;whummmmmwmm
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¢) These areas shall be kept water-wet until their finishing is completed,
whereafter the liquid curing membrane shall be uniformly applied on
them also when their surface is damip.

d) White-pigmented liquid membrane curing compound shall be used for all
surfaces where the structure temperature during curing period is likely to
reach @bout 35°C or more. '

e) For bridge decks which are to receive an asphaltic overlay, residual
curing membrane (after curing) shall be removed prior to the overlaying.

f) Removal methods and results should be approved by the Engineer.

g) The membrane curing compound used shall be of longer lasting duration
and in accordance with the requirements specified for curing membrane
material, AASHTO M 148 or the equivalent IS Specification.

h) The curing membrane shall be applied in two applications one
immiediately following the other.

i) The rate of each application of curing compound shall be as prescribed
by the manufacturer, with a spreading rate per application of at least one
litre of liquid per five square metres of concrete surface.

j} W the concrete has dried up or has become dry, it shall be thoroughly
wetted with water and the curing compound applied just as the surface
film of water disappears and the surface is darmp.

h;mmmmywmmmumw
amisw(mma

f) Any curing membrane material on cmmn Joints and/or on
reinforcing steel shall be completely removed before the following
conerete pour.

m) Hand operated spraying equipment shall be capable of applying constant
and uniform pressure to provide uniform and even distribution of the
curing membrane at the rates required.

n}mmmmmwwwadmmm

o) No traffic of any kind shall be permitted on the curing membrane until the
curing period is completed.

Water-Cuting the Concrete:

a) All concrete surfates, uniess still sealed by unreleased Forms (which
MMMMWMMWM)MW
shall be water-cured unless liquid membrane cured.

b) Water curing shall begin just after initial setting of concrete (which
generally occurs by about 80 minutes of placement of un-admixtured
concrete and by about 120 to 180 minutes of placement of admixtured
concrete) and just after the surface water sheen has disappeared.

¢) Surfaces water-cured shall be covered with wet sand, cotton mats, or
double<thickness burlap (Jute/Hessian) shests,

d) This Hessian material shall be placed tightly around and behind any
projecting reinforcing steel in order to completely cover the fresh
mm mmmmumm

e;mhmmmmnwm all surfaces shall
be covered with thick polythene sheeting or other approved impervious
materidl in order to protect/prevent drying-up of concrete surface being
cured gontinuously.

f) The sheeting shall be weighted down or secured well to prevent
maisture-loss but the surfaces of the concrete shall be readily available
for inspection of the Engineer (or his Representative).

@) Sheeting that contains holes or is otherwise damaged shall be repaired
or replaced immediately.

h) The Contractor shall be responsible for thoroughly inspecting and
monitafing the concrete surfaces throughout the curing period to ensure
continuous wet curing. Additional water shall be poured on any areas
where saturation is reduced. :

i} Inspection of curing by the Contractor shall be conducted at least TEN
times per day and night for the duration of the curing period - and even
more often if ordered so by the Engineer,

§) The Engineer shall be advised of the curing inspection schedule and he
(or his Representative) may accompany the workmen to verify the
acceptability of curing.
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NOTES
I.  GENERAL
SCHEDULE OF REINF ORC$%NT F 1. All dimensions are in millimeters and all levels are in meters uniess
? otherwise mentioned.
SL. No. BAR SHAPE m REAMRKS 2. Only written dimensions are to be followed. No drawing shall be scaled.
3. Al reinforcement shall be high yield strength deformed (HYSD) bars with
Q) T $25-24Nos. | MAIN grade/designation,  Fe$00/Fe500D  conforming to . IS: 1786,
Thermo-mechanically treated (TMT) bars shall be preferred compared to
S $32 - 24Nos. mm@g || _ cold twisted deformed (CTD) bars.
- : 2. Grade of concrete for various elements shall be as per the General
VARIES $32-12Nos. | LAYER) ALT Arrangement Drawing. |
_ 3. Clear cover to any reinforcements including stirrups/ties for each element
@ —VARIES $25-24Nos. | MAIN shall be as specified in GAD. However, clear cover shall be 75mm for faces
in contact with earth, 50mm for faces exposed to rain water and 40mm for |
@ O F10@150ck | TES the remaining faces, unless otherwise specified. u
i 4. For ensuring proper cover of concrete to reinforcement bars, specially
made polymer cover blocks shall only be used.
2 O gt | TES 5. The Lap length for spﬁcmgsof reinforcing bars shall be as per C1.15.2.5.1 of I
IRC: 112. ‘
® O F16@1500 olc| STIFFNER i) Conservatively, the lap length for bars can be taken as:
a. 500 - if the % of lapped bars relative to total number of bars in the
$32@125ckc cross section < 25%
@ Bl re 8 2UAYERS | oo b. 60 - if the % of lapped bars relative to total number is between 25%“
: and 50%.where @ is the diameter of bar.
49 B.rw B $25@150ck H ii) Not more than 50% of bars shall be lapped at any location.
a) Laps shail not be located in areas of high stress.
8 J& | 925@1500k b) Laps shall be staggered.
c) Maximum transverse spacing between two lapped bars shall be the
@ .a viries ﬁ T 25@150ck minimum of 4 and 50mm.
d) Lengitudinal spacing between two lapped bars shall be greater than
® - - iﬂg BT 0.3 times lap length.
= - 8. Welding of reinforcements shall be permitted with the permission of
@ a B | F25@ 1500k Emkn’:r-in-c;nme, only M:ans the reinforcements used satisfies 0.15.2.5?2
‘ of IRC: 112- 2011.
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10.Bending of reinforcements shall be as per IS: 2502,
(®) & - $32@125¢ck ———. 11.Supporting chairs of 12 shall be provided at suitable intervals as per IS:
' 2502.
@ gl Q $20@ 1500/ 12.Properly braced steel plates shall be used as shuttering.
> 13.Sharp edges of concrete shall be chamfered.
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