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G
EN

ERA
L N

O
TES

G
eneral
·

M
etric system

 of m
easurem

ent is used in all draw
ings. Elevation and Stations are show

n in M
eter and

all other dim
ensions are in M

illim
eters, except indicated otherw

ise.
·

In case of contradictions, specific notes on respective sheet shall supersede the G
eneral N

otes
·

N
o dim

ensions shall be scaled from
 the draw

ings. O
nly w

ritten dim
ensions shall be follow

ed. Any
doubtful m

atter in the draw
ings shall be brought to the attention of the engineer-in-charge for any

corrections before the execution of the w
orks.

D
esign N

otes
The design codes follow

ed:
For RCC and PSC concrete - IRC:112-2020
For loads and stresses - IRC:6-2017
For substructure and foundations - IRC:78-2014
For seism

ic design - IRC:SP:114-2018. Seism
ic zone V. Im

portance factor 1.2

D
esign live loads:

For urban area bridges
Case 1 - 3 lanes of class A + pedestrians;  1 lane of class A + 1 lane of class 70R + pedestrians
Case 2 -  4 lanes or class A;  2 lanes of class A + 1 lane of class 70R. N

o pedestrians
For non-urban area bridges
Case 1 - 2 lanes of class A + pedestrians; 1 lane of class 70R + pedestrians
Case 2 - 3 lanes of class A; 1 lane of class A + 1 lane of class 70R. N

o pedestrians.

N
otes on Concrete

In G
eneral the grade of concrete to be used shall be as follow

s:
(unless otherw

ise specified in the respective draw
ing sheets)

For superstructure deck slab, w
earing course, crash barriers:                                                      M

30
For raised footpaths:                                                                                                                             M

25
For m

ain girders and cross girders of superstructure w
ith PSC girders:                                       M

45
For m

ain girders and cross girders of superstructure w
ith RCC girders:                                      M

30
For substructure: Abutm

ent stem
, ballast w

all, stoppers, bearing pedestals,
pier cap, pier stem

 and pile caps:                                                                                                        M
30

For bored and cast in situ piles:                                                                                                            M
35

For leveling course:                                                                                                                                 M
15

The m
axim

um
 size of aggregate shall be as per IRC:112-2020, clause 18.4.4.2

A
dm

ixture to the concrete
To im

prove w
orkability and/or increase initial setting tim

e of concrete and cem
ent grout, adm

ixture
conform

ing to IS:9103 and ASTM
 C-494, (Type F - H

igh Range W
ater Reducing adm

ixture) can be added in
appropriate dosage, subject to their satisfactory proven use.

Clear Cover to reinforcem
ent (unless otherw

ise specified in the respective draw
ing sheets)

Reinforcem
ent bars of all com

ponents of the superstructure:                                                 40m
m

Prestressing ducts or strands in superstructure:                                                                          75m
m

All com
ponents of abutm

ent, pier, pile caps and piles
(except stoppers and bearing pedestals):                                                                                      75m

m

All com
ponents of abutm

ent, pier, pile caps and piles
(except stoppers and bearing pedestals):                                                                                      75m

m
Bearing pedestals and Stoppers:                                                                                                     50m

m
Cover shall be ensured w

ith the use of properly sized cem
ent concrete blocks w

hich can be secured to the
re-bars or other devices approved by the engineer-in-charge. U

se of loose stones or w
ooden pieces is not

perm
itted.

N
otes on Reinforcem

ent
·

All reinforcing steel bars shall be H
igh Strength D

eform
ed bars w

ith grade Fe500 conform
ing to IS:1786

·
Laps and Splices shall conform

 to IRC:112-2020, Clause 15.2.5. U
se of m

echanical coupler is perm
itted

upon approval by the engineer.

N
otes on Prestressing
·

Prestressing strands shall be Class-2, uncoated 7 ply, low
 relaxation type w

ith ultim
ate tensile stress

1862 N
/m

m
², conform

ing to IS:14268.
·

The diam
eter of strands, their num

ber in a tendon and the total jacking force to be applied is specified
in the respective draw

ing sheet. All the initial and long term
 losses are already incorporated in design.

·
Corrugated H

D
PE Sheathing ducts shall be used w

ith the m
inim

um
 internal diam

eter not less than
three tim

es the cross sectional area of the tendon. The w
all thickness and other properties of the

sheathing shall be as per IRC:112-2020, clause 13.4.3
·

The specified profile and the alignm
ent of the ducts shall be strictly m

aintained by properly securing
the ducts to the re-bars. If required, pieces of re-bars can be added or the re-bars slightly repositioned
or bent to m

aintain the profile and alignm
ent, w

ith approval of the engineer-in-charge.
·

The jacking equipm
ent shall be fitted w

ith appropriate force m
easuring device and shall be regularly

checked and calibrated as prescribed by the m
anufacturer.

·
Jacking shall be done from

 both ends sim
ultaneously and gradually, recording the elongation both

sides. The expected final elongation m
entioned in the respective draw

ings sheet is based on m
odulus

of elasticity of the strands (Es) equal to 1.95x10^5 M
Pa. If the Es of supplied strands is different then

the elongation values shall be recalculated by m
ultiplying the D

esign values of elongation by the ratio
of D

esign Es / Actual Es.
·

In case the total elongation is not achieved at the prescribed jacking force, the jacking operation can be
continued until the force reaches the m

axim
um

 allow
able value. If the required elongation is achieved

at jacking force low
er than the prescribed value, the jacking operation shall continue until the

prescribed force is reached, provided the Sum
 of the additional elongations thus achieved is not m

ore
than 5%

 of the sum
 of the prescribed elongations.

·
In adverse condition to any of the cases above, the jacking operation shall be stopped, the tendons
rem

oved and this m
atter reported to the engineer-in-charge for further instruction. The jacking force

should N
EVER exceed the M

axim
um

 allow
able value.

G
routing

·
The tendons w

hich satisfy the above conditions shall be grouted properly, ensuring the duct is free of
any foreign m

aterial and there is no leak or dam
age around the joints betw

een the anchors and the
ducts. G

routing can be norm
ally done im

m
ediately after successful com

pletion of tensioning operations
and shall not be delayed by m

ore than 5 days of tensioning of the cables.
·

The grout shall be prepared w
ith O

rdinary Portland cem
ent w

ith suitable expansive adm
ixture

approved by the engineer. Adm
ixture containing chloride and nitrate are not perm

itted. The
w

ater/cem
ent ratio shall not be m

ore than 0.48. Retem
pering of the grout shall not be perm

itted. The
grout shall be m

ixed w
ith m

echanical m
ixers and shall be continuously kept agitated until pum

ped in.
Stages and sequence of Prestressing
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Stages and sequence of Prestressing
·

The Precast com
posite girders shall be prestressed in tw

o stages. The specified num
ber of the tendons

shall be tensioned in the prescribed sequence show
n in the respective draw

ing sheet.
·

The rem
aining tendons shall be tensioned after specified days after casting of the deck slab, in the

sequence show
n in the respective draw

ing sheet.
·

The prestressing of the precast girder shall be started only after confirm
ing that the cube specim

en has
achieved 100%

 of the prescribed com
pressive strength. N

o early prestressing allow
ed.

Construction m
ethodology and sequence for Precast Prestressed Com

posite superstructure

·
The m

ain girders are be precast near the bridge site at suitable location (approach road or dry river
bed, if available) on w

ell prepared casting yard. The choice of location also depends upon the
equipm

ent available for lifting or launching the girders. After com
pletion of the prestressing w

orks the
girders are either lifted by suitable cranes or pushed/launched w

ith the help of rails and jacks or
launching girders and placed carefully over the already com

pleted substructure. Care shall be taken
that all the preparatory w

orks for the bearings are done properly before the launching/placing of the
girders.

·
Lifting shall be done only by the hooks provided at both ends. In case of jacking the jacking points shall
be only just under the location of the hooks. N

o support, lifting or jacking is allow
ed at any other

section of the girder
·

After placing all the m
ain girders and finishing the w

orks on the bearings, the form
w

ork for deck slab
and cross girders are prepared. All the form

w
ork for deck slab and cross girders shall be supported by

the m
ain girders. The m

ain girders shall rem
ain un-propped during casting of the deck slab. Sim

ilarly
there shall be no false-w

ork  or props from
 the ground or part of substructure during casting of the

deck slab.
·

The Contractor shall ensure stability of the girders during all stages of construction.
·

D
im

ensional tolerances for the precast girders shall be as per IRC:SP:71-2018, Clause 4.10. If not
prescribed otherw

ise, transportation and handling operation shall follow
 the guidelines in Clause 4.9 of

the sam
e docum

ents.
·

The prescribed tim
e-line for construction of the superstructure is as follow

s
Prestressing of precast girder only (Stage 1): After 28 days of casting or confirm

ing 100%

P
re

stre
ssin

g of P
re

ca
st G

irde
r on

ly (S
tag

e 1)
After 28 days of casting or confirm

ing 100%
com

pressive strength of concrete
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14 days of Second stage prestressing
D

eviation from
 the above tim

e-line is subject to approval by the engineer. N
o other vehicle except the

concreting apparatus are allow
ed on the deck until the deck slab has attained its full specified strength.

Construction m
ethodology for Cast-in-situ RCC superstructure

·
Construction of M

onolithic cast in situ RCC superstructure shall follow
 the standard practices. The

falsew
ork for the girders and deck slab are supported on the ground and rem

oved after specified tim
e

period.

N
otes on Bearings

N
otes on Bearings

·
The contractor shall supply, provide and install the bearings designed according to the loadings and
other relevant inform

ation provided in the draw
ings or BO

Q
.

·
The dim

ension and num
ber of layers of the Elastom

eric bearings show
n in the draw

ings are tentative.
The bearings shall be designed, fabricated, tested and installed as per IRC:83 - 2018, Part-2 for
elastom

eric bearing and Part-3 for Pot-PTFE bearings, as the case applies.

N
otes on Foundation and Substructure

·
Standard Specifications and Special provisions to the Standard Specifications (if any) and specific notes
on the draw

ings shall be follow
ed for the construction of the abutm

ents, piers and foundations.
·

Backfill behind the abutm
ent shall be places only after the concrete has achieved full 28 days strength.

H
eavy com

paction equipm
ent w

eighing m
ore than 10 Ton shall not be used w

ithin 2.0 m
eters from

 the
back of the abutm

ent until all the w
orks on superstructure is com

pleted.
·

The graded backfill behind the abutm
ent shall be at a slope not steeper than 62 degrees, starting from

the back of the footing. The back fill m
aterial dry density shall be w

ithin 1900 to 2200 kN
/m

³ and
m

oisture content betw
een 9 to 15%

·
In case of new

 bridge adjacent to the existing bridge, care shall be taken not to render any dam
age to

the elem
ents of the existing bridge. Particular attention shall be paid to the foundation of the existing

bridge. The contractor shall ensure that excavation for the foundation of the new
 bridge does not

cause instability or settlem
ent of the foundation of the existing bridge.

·
If the existing bridge has a shallow

 foundation, the contractor shall protect the existing foundation by
sheet piling or any other suitable m

eans to the satisfaction of the engineer, before excavating for the
foundation of the new

 bridge.
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G
EN

ERA
L N

O
TES

G
eneral
·

M
etric system

 of m
easurem

ent is used in all draw
ings. Elevation and Stations are show

n in M
eter and

all other dim
ensions are in M

illim
eters, except indicated otherw

ise.
·

In case of contradictions, specific notes on respective sheet shall supersede the G
eneral N

otes
·

N
o dim

ensions shall be scaled from
 the draw

ings. O
nly w

ritten dim
ensions shall be follow

ed. Any
doubtful m

atter in the draw
ings shall be brought to the attention of the engineer-in-charge for any

corrections before the execution of the w
orks.

D
esign N

otes
The design codes follow

ed:
For RCC and PSC concrete - IRC:112-2020
For loads and stresses - IRC:6-2017
For substructure and foundations - IRC:78-2014
For seism

ic design - IRC:SP:114-2018. Seism
ic zone V. Im

portance factor 1.2

D
esign live loads:

For urban area bridges
Case 1 - 3 lanes of class A + pedestrians;  1 lane of class A + 1 lane of class 70R + pedestrians
Case 2 -  4 lanes or class A;  2 lanes of class A + 1 lane of class 70R. N

o pedestrians
For non-urban area bridges
Case 1 - 2 lanes of class A + pedestrians; 1 lane of class 70R + pedestrians
Case 2 - 3 lanes of class A; 1 lane of class A + 1 lane of class 70R. N

o pedestrians.

N
otes on Concrete

In G
eneral the grade of concrete to be used shall be as follow

s:
(unless otherw

ise specified in the respective draw
ing sheets)

For superstructure deck slab, w
earing course, crash barriers:                                                      M

30
For raised footpaths:                                                                                                                             M

25
For m

ain girders and cross girders of superstructure w
ith PSC girders:                                       M

45
For m

ain girders and cross girders of superstructure w
ith RCC girders:                                      M

30
For substructure: Abutm

ent stem
, ballast w

all, stoppers, bearing pedestals,
pier cap, pier stem

 and pile caps:                                                                                                        M
30

For bored and cast in situ piles:                                                                                                            M
35

For leveling course:                                                                                                                                 M
15

The m
axim

um
 size of aggregate shall be as per IRC:112-2020, clause 18.4.4.2

A
dm

ixture to the concrete
To im

prove w
orkability and/or increase initial setting tim

e of concrete and cem
ent grout, adm

ixture
conform

ing to IS:9103 and ASTM
 C-494, (Type F - H

igh Range W
ater Reducing adm

ixture) can be added in
appropriate dosage, subject to their satisfactory proven use.

Clear Cover to reinforcem
ent (unless otherw

ise specified in the respective draw
ing sheets)

Reinforcem
ent bars of all com

ponents of the superstructure:                                                 40m
m

Prestressing ducts or strands in superstructure:                                                                          75m
m

All com
ponents of abutm

ent, pier, pile caps and piles
(except stoppers and bearing pedestals):                                                                                      75m

m
Bearing pedestals and Stoppers:                                                                                                     50m

m
Cover shall be ensured w

ith the use of properly sized cem
ent concrete blocks w

hich can be secured to the
re-bars or other devices approved by the engineer-in-charge. U

se of loose stones or w
ooden pieces is not

perm
itted.

N
otes on Reinforcem

ent
·

All reinforcing steel bars shall be H
igh Strength D

eform
ed bars w

ith grade Fe500 conform
ing to IS:1786

·
Laps and Splices shall conform

 to IRC:112-2020, Clause 15.2.5. U
se of m

echanical coupler is perm
itted

upon approval by the engineer.

N
otes on Prestressing
·

Prestressing strands shall be Class-2, uncoated 7 ply, low
 relaxation type w

ith ultim
ate tensile stress

1862 N
/m

m
², conform

ing to IS:14268.
·

The diam
eter of strands, their num

ber in a tendon and the total jacking force to be applied is specified
in the respective draw

ing sheet. All the initial and long term
 losses are already incorporated in design.

·
Corrugated HD

PE Sheathing ducts shall be used w
ith the m

inim
um

 internal diam
eter not less than

three tim
es the cross sectional area of the tendon. The w

all thickness and other properties of the
sheathing shall be as per IRC:112-2020, clause 13.4.3

·
The specified profile and the alignm

ent of the ducts shall be strictly m
aintained by properly securing

the ducts to the re-bars. If required, pieces of re-bars can be added or the re-bars slightly repositioned
or bent to m

aintain the profile and alignm
ent, w

ith approval of the engineer-in-charge.
·

The jacking equipm
ent shall be fitted w

ith appropriate force m
easuring device and shall be regularly

checked and calibrated as prescribed by the m
anufacturer.

·
Jacking shall be done from

 both ends sim
ultaneously and gradually, recording the elongation both

sides. The expected final elongation m
entioned in the respective draw

ings sheet is based on m
odulus

of elasticity of the strands (Es) equal to 1.95x10^5 M
Pa. If the Es of supplied strands is different then

the elongation values shall be recalculated by m
ultiplying the D

esign values of elongation by the ratio
of D

esign Es / Actual Es.
·

In case the total elongation is not achieved at the prescribed jacking force, the jacking operation can be
continued until the force reaches the m

axim
um

 allow
able value. If the required elongation is achieved

at jacking force low
er than the prescribed value, the jacking operation shall continue until the

prescribed force is reached, provided the Sum
 of the additional elongations thus achieved is not m

ore
than 5%

 of the sum
 of the prescribed elongations.

·
In adverse condition to any of the cases above, the jacking operation shall be stopped, the tendons
rem

oved and this m
atter reported to the engineer-in-charge for further instruction. The jacking force

should N
EVER exceed the M

axim
um

 allow
able value.

G
routing

·
The tendons w

hich satisfy the above conditions shall be grouted properly, ensuring the duct is free of
any foreign m

aterial and there is no leak or dam
age around the joints betw

een the anchors and the
ducts. G

routing can be norm
ally done im

m
ediately after successful com

pletion of tensioning operations
and shall not be delayed by m

ore than 5 days of tensioning of the cables.
·

The grout shall be prepared w
ith O

rdinary Portland cem
ent w

ith suitable expansive adm
ixture

approved by the engineer. Adm
ixture containing chloride and nitrate are not perm

itted. The
w

ater/cem
ent ratio shall not be m

ore than 0.48. Retem
pering of the grout shall not be perm

itted. The
grout shall be m

ixed w
ith m

echanical m
ixers and shall be continuously kept agitated until pum

ped in.
Stages and sequence of Prestressing
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Stages and sequence of Prestressing
·

The Precast com
posite girders shall be prestressed in tw

o stages. The specified num
ber of the tendons

shall be tensioned in the prescribed sequence show
n in the respective draw

ing sheet.
·

The rem
aining tendons shall be tensioned after specified days after casting of the deck slab, in the

sequence show
n in the respective draw

ing sheet.
·

The prestressing of the precast girder shall be started only after confirm
ing that the cube specim

en has
achieved 100%

 of the prescribed com
pressive strength. N

o early prestressing allow
ed.

Construction m
ethodology and sequence for Precast Prestressed Com

posite superstructure

·
The m

ain girders are be precast near the bridge site at suitable location (approach road or dry river
bed, if available) on w

ell prepared casting yard. The choice of location also depends upon the
equipm

ent available for lifting or launching the girders. After com
pletion of the prestressing w

orks the
girders are either lifted by suitable cranes or pushed/launched w

ith the help of rails and jacks or
launching girders and placed carefully over the already com

pleted substructure. Care shall be taken
that all the preparatory w

orks for the bearings are done properly before the launching/placing of the
girders.

·
Lifting shall be done only by the hooks provided at both ends. In case of jacking the jacking points shall
be only just under the location of the hooks. N

o support, lifting or jacking is allow
ed at any other

section of the girder
·

After placing all the m
ain girders and finishing the w

orks on the bearings, the form
w

ork for deck slab
and cross girders are prepared. All the form

w
ork for deck slab and cross girders shall be supported by

the m
ain girders. The m

ain girders shall rem
ain un-propped during casting of the deck slab. Sim

ilarly
there shall be no false-w

ork  or props from
 the ground or part of substructure during casting of the

deck slab.
·

The Contractor shall ensure stability of the girders during all stages of construction.
·

D
im

ensional tolerances for the precast girders shall be as per IRC:SP:71-2018, Clause 4.10. If not
prescribed otherw

ise, transportation and handling operation shall follow
 the guidelines in Clause 4.9 of

the sam
e docum

ents.
·

The prescribed tim
e-line for construction of the superstructure is as follow

s
Prestressing of precast girder only (Stage 1): After 28 days of casting or confirm

ing 100%

P
re

stressing
 o

f P
recast G

ird
er o

nly (S
tage 1)

After 28 days of casting or confirm
ing 100%

com
pressive strength of concrete

L
ifting

/L
au

n
ch

ing
 o

f th
e G

irder
W

ith
in

 1
4 d

a
ys o

f first sta
ge

 prestressing

C
asting

 o
f the

 D
e

ck S
lab

W
ith

in 14
 d

ays o
f p

la
cing

 o
f g

ird
e

r o
ve

r substructure

P
re

stressing
 o

f G
ird

er (S
tage 2)

A
fter 14

 d
ays o

f ca
sting

 o
f deck slab

C
asting

 o
f F

o
otpa

th
, C

rash B
arrier, W

earing
C

ou
rse etc

P
re

fe
rab

ly w
ithin

 7
 d

ays b
ut n

ot la
te

r than 14 days
o

f S
e

co
nd

 sta
ge

 p
re

stressing

           G
en

eral N
o

te: ( F
o

r a
ll P

ile F
o

u
n

d
a

tio
n

)
·

D
rillin

g
/B

o
rin

g
 w

o
rks fo

r p
ile

 is a
llo

w
e

d
 on

ly w
ith

 ro
ta

ry or oscillator type drilling equipm
ent.N

o
p

e
rcu

ssio
n m

e
th

o
d

 is a
llo

w
e

d
 .S

ta
b

ility o
f b

o
re

h
o

le
 sh

all be ensured by the use of tem
porary

ca
sin

g
.U

se
 o

f o
th

e
r m

e
th

o
d

s o
f b

o
re

ho
le

 sta
b

ility is su
b

ject to approval by the engineer, but in
su

ch
 ca

se
 u

se
 o

f w
a

te
r/a

ir/che
m

ica
l jettin

g
 fo

r b
oring process shall not be allow

ed.
·

In
 ca

se
 o

f d
rillin

g
/b

o
ring

 w
ith

o
u

t te
m

p
o

ra
ry ca

sin
g

,the contractor should ensure the stability
a

n
d

 u
n

iform
ity o

f th
e

 b
o

re
h

o
le b

e
fore

 lo
w

e
rin

g
 th

e
 re

in
fo

rcem
ent cage and during concreting.

·
B

o
rin

g
/D

rillin
g

 of th
e

 p
ile

s is p
re

fe
rre

d
 in

 a
 sta

g
g

e
re

d
 p

a
ttern.B

oring/D
rilling for any pile shall

n
o

t co
m

m
e

n
ce

 b
e

fo
re

 2
4

 h
o

u
rs o

f co
m

p
le

tio
n

 o
f co

n
cre

ting of any pile w
ithin a radius of 6

m
eters from

 its cen
ter.

·
In

 ca
se

 o
f d

rillin
g

/b
o

ring
 w

ith
o

u
t te

m
p

o
ra

ry ca
sin

g
 , the pile shall be lined w

ith 6m
m

 thick
p

e
rm

a
n

e
n

t ca
sin

g
 fro

m
 th

e
 bo

tto
m

 o
f th

e
 p

ile
 ca

p
 d

ow
n to 0.5 m

 below
 the m

axim
um

 scour
d

e
p

th
 o

r 1
.5 m

 w
h

ichever is larger.

D
eviation from

 the above tim
e-line is subject to approval by the engineer. N

o other vehicle except the
concreting apparatus are allow

ed on the deck until the deck slab has attained its full specified strength.

Construction m
ethodology for Cast-in-situ RCC superstructure

·
Construction of M

onolithic cast in situ RCC superstructure shall follow
 the standard practices. The

falsew
ork for the girders and deck slab are supported on the ground and rem

oved after specified tim
e

period.

N
otes on Bearings

N
otes on Bearings

·
The contractor shall supply, provide and install the bearings designed according to the loadings and
other relevant inform

ation provided in the draw
ings or BO

Q
.

·
The dim

ension and num
ber of layers of the Elastom

eric bearings show
n in the draw

ings are tentative.
The bearings shall be designed, fabricated, tested and installed as per IRC:83 - 2018, Part-2 for
elastom

eric bearing and Part-3 for Pot-PTFE bearings, as the case applies.

N
otes on Foundation and Substructure

·
Standard Specifications and Special provisions to the Standard Specifications (if any) and specific notes
on the draw

ings shall be follow
ed for the construction of the abutm

ents, piers and foundations.
·

Backfill behind the abutm
ent shall be places only after the concrete has achieved full 28 days strength.

H
eavy com

paction equipm
ent w

eighing m
ore than 10 Ton shall not be used w

ithin 2.0 m
eters from

 the
back of the abutm

ent until all the w
orks on superstructure is com

pleted.
·

The graded backfill behind the abutm
ent shall be at a slope not steeper than 62 degrees, starting from

the back of the footing. The back fill m
aterial dry density shall be w

ithin 1900 to 2200 kN
/m

³ and
m

oisture content betw
een 9 to 15%

·
In case of new

 bridge adjacent to the existing bridge, care shall be taken not to render any dam
age to

the elem
ents of the existing bridge. Particular attention shall be paid to the foundation of the existing

bridge. The contractor shall ensure that excavation for the foundation of the new
 bridge does not

cause instability or settlem
ent of the foundation of the existing bridge.

·
If the existing bridge has a shallow

 foundation, the contractor shall protect the existing foundation by
sheet piling or any other suitable m

eans to the satisfaction of the engineer, before excavating for the
foundation of the new

 bridge.
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Government of Nepal
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Project Directorate (ADB)

Project Preparatory Consultants
Under

SASEC Highway Improvement Project (SHIP-PPC)
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G
EN

ERA
L N

O
TES

G
eneral
·

M
etric system

 of m
easurem

ent is used in all draw
ings. Elevation and Stations are show

n in M
eter and

all other dim
ensions are in M

illim
eters, except indicated otherw

ise.
·

In case of contradictions, specific notes on respective sheet shall supersede the G
eneral N

otes
·

N
o dim

ensions shall be scaled from
 the draw

ings. O
nly w

ritten dim
ensions shall be follow

ed. Any
doubtful m

atter in the draw
ings shall be brought to the attention of the engineer-in-charge for any

corrections before the execution of the w
orks.

D
esign N

otes
The design codes follow

ed:
For RCC and PSC concrete - IRC:112-2020
For loads and stresses - IRC:6-2017
For substructure and foundations - IRC:78-2014
For seism

ic design - IRC:SP:114-2018. Seism
ic zone V. Im

portance factor 1.2

D
esign live loads:

For urban area bridges
Case 1 - 3 lanes of class A + pedestrians;  1 lane of class A + 1 lane of class 70R + pedestrians
Case 2 -  4 lanes or class A;  2 lanes of class A + 1 lane of class 70R. N

o pedestrians
For non-urban area bridges
Case 1 - 2 lanes of class A + pedestrians; 1 lane of class 70R + pedestrians
Case 2 - 3 lanes of class A; 1 lane of class A + 1 lane of class 70R. N

o pedestrians.

N
otes on Concrete

In G
eneral the grade of concrete to be used shall be as follow

s:
(unless otherw

ise specified in the respective draw
ing sheets)

For superstructure deck slab, w
earing course, crash barriers:                                                      M

30
For raised footpaths:                                                                                                                             M

25
For m

ain girders and cross girders of superstructure w
ith PSC girders:                                       M

45
For m

ain girders and cross girders of superstructure w
ith RCC girders:                                      M

30
For substructure: Abutm

ent stem
, ballast w

all, stoppers, bearing pedestals,
pier cap, pier stem

 and pile caps:                                                                                                        M
30

For bored and cast in situ piles:                                                                                                            M
35

For leveling course:                                                                                                                                 M
15

The m
axim

um
 size of aggregate shall be as per IRC:112-2020, clause 18.4.4.2

A
dm

ixture to the concrete
To im

prove w
orkability and/or increase initial setting tim

e of concrete and cem
ent grout, adm

ixture
conform

ing to IS:9103 and ASTM
 C-494, (Type F - H

igh Range W
ater Reducing adm

ixture) can be added in
appropriate dosage, subject to their satisfactory proven use.

Clear Cover to reinforcem
ent (unless otherw

ise specified in the respective draw
ing sheets)

Reinforcem
ent bars of all com

ponents of the superstructure:                                                 40m
m

Prestressing ducts or strands in superstructure:                                                                          75m
m

All com
ponents of abutm

ent, pier, pile caps and piles
(except stoppers and bearing pedestals):                                                                                      75m

m
Bearing pedestals and Stoppers:                                                                                                     50m

m
Cover shall be ensured w

ith the use of properly sized cem
ent concrete blocks w

hich can be secured to the
re-bars or other devices approved by the engineer-in-charge. U

se of loose stones or w
ooden pieces is not

perm
itted.

N
otes on Reinforcem

ent
·

All reinforcing steel bars shall be H
igh Strength D

eform
ed bars w

ith grade Fe500 conform
ing to IS:1786

·
Laps and Splices shall conform

 to IRC:112-2020, Clause 15.2.5. U
se of m

echanical coupler is perm
itted

upon approval by the engineer.

N
otes on Prestressing
·

Prestressing strands shall be Class-2, uncoated 7 ply, low
 relaxation type w

ith ultim
ate tensile stress

1862 N
/m

m
², conform

ing to IS:14268.
·

The diam
eter of strands, their num

ber in a tendon and the total jacking force to be applied is specified
in the respective draw

ing sheet. All the initial and long term
 losses are already incorporated in design.

·
Corrugated H

DPE Sheathing ducts shall be used w
ith the m

inim
um

 internal diam
eter not less than

three tim
es the cross sectional area of the tendon. The w

all thickness and other properties of the
sheathing shall be as per IRC:112-2020, clause 13.4.3

·
The specified profile and the alignm

ent of the ducts shall be strictly m
aintained by properly securing

the ducts to the re-bars. If required, pieces of re-bars can be added or the re-bars slightly repositioned
or bent to m

aintain the profile and alignm
ent, w

ith approval of the engineer-in-charge.
·

The jacking equipm
ent shall be fitted w

ith appropriate force m
easuring device and shall be regularly

checked and calibrated as prescribed by the m
anufacturer.

·
Jacking shall be done from

 both ends sim
ultaneously and gradually, recording the elongation both

sides. The expected final elongation m
entioned in the respective draw

ings sheet is based on m
odulus

of elasticity of the strands (Es) equal to 1.95x10^5 M
Pa. If the Es of supplied strands is different then

the elongation values shall be recalculated by m
ultiplying the Design values of elongation by the ratio

of Design Es / Actual Es.
·

In case the total elongation is not achieved at the prescribed jacking force, the jacking operation can be
continued until the force reaches the m

axim
um

 allow
able value. If the required elongation is achieved

at jacking force low
er than the prescribed value, the jacking operation shall continue until the

prescribed force is reached, provided the Sum
 of the additional elongations thus achieved is not m

ore
than 5%

 of the sum
 of the prescribed elongations.

·
In adverse condition to any of the cases above, the jacking operation shall be stopped, the tendons
rem

oved and this m
atter reported to the engineer-in-charge for further instruction. The jacking force

should N
EVER exceed the M

axim
um

 allow
able value.

G
routing

·
The tendons w

hich satisfy the above conditions shall be grouted properly, ensuring the duct is free of
any foreign m

aterial and there is no leak or dam
age around the joints betw

een the anchors and the
ducts. G

routing can be norm
ally done im

m
ediately after successful com

pletion of tensioning operations
and shall not be delayed by m

ore than 5 days of tensioning of the cables.
·

The grout shall be prepared w
ith O

rdinary Portland cem
ent w

ith suitable expansive adm
ixture

approved by the engineer. Adm
ixture containing chloride and nitrate are not perm

itted. The
w

ater/cem
ent ratio shall not be m

ore than 0.48. Retem
pering of the grout shall not be perm

itted. The
grout shall be m

ixed w
ith m

echanical m
ixers and shall be continuously kept agitated until pum

ped in.
Stages and sequence of Prestressing
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Stages and sequence of Prestressing
·

The Precast com
posite girders shall be prestressed in tw

o stages. The specified num
ber of the tendons

shall be tensioned in the prescribed sequence show
n in the respective draw

ing sheet.
·

The rem
aining tendons shall be tensioned after specified days after casting of the deck slab, in the

sequence show
n in the respective draw

ing sheet.
·

The prestressing of the precast girder shall be started only after confirm
ing that the cube specim

en has
achieved 100%

 of the prescribed com
pressive strength. N

o early prestressing allow
ed.

Construction m
ethodology and sequence for Precast Prestressed Com

posite superstructure

·
The m

ain girders are be precast near the bridge site at suitable location (approach road or dry river
bed, if available) on w

ell prepared casting yard. The choice of location also depends upon the
equipm

ent available for lifting or launching the girders. After com
pletion of the prestressing w

orks the
girders are either lifted by suitable cranes or pushed/launched w

ith the help of rails and jacks or
launching girders and placed carefully over the already com

pleted substructure. Care shall be taken
that all the preparatory w

orks for the bearings are done properly before the launching/placing of the
girders.

·
Lifting shall be done only by the hooks provided at both ends. In case of jacking the jacking points shall
be only just under the location of the hooks. N

o support, lifting or jacking is allow
ed at any other

section of the girder
·

After placing all the m
ain girders and finishing the w

orks on the bearings, the form
w

ork for deck slab
and cross girders are prepared. All the form

w
ork for deck slab and cross girders shall be supported by

the m
ain girders. The m

ain girders shall rem
ain un-propped during casting of the deck slab. Sim

ilarly
there shall be no false-w

ork  or props from
 the ground or part of substructure during casting of the

deck slab.
·

The Contractor shall ensure stability of the girders during all stages of construction.
·

D
im

ensional tolerances for the precast girders shall be as per IRC:SP:71-2018, Clause 4.10. If not
prescribed otherw

ise, transportation and handling operation shall follow
 the guidelines in Clause 4.9 of

the sam
e docum

ents.
·

The prescribed tim
e-line for construction of the superstructure is as follow

s
Prestressing of precast girder only (Stage 1): After 28 days of casting or confirm

ing 100%

P
re

stre
ssin

g of P
re

ca
st G

irde
r on

ly (S
tag

e 1)
After 28 days of casting or confirm

ing 100%
com

pressive strength of concrete

L
ifting

/L
au

nching
 o

f th
e G

irder
W

ith
in

 1
4

 d
a

ys o
f first stage prestressing

C
a

stin
g

 o
f the D

eck S
lab

W
ithin 14

 d
ays of p

la
cing

 o
f gird

er o
ve

r su
bstructu

re

P
re
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ssin

g of G
irde

r (S
ta

ge
 2)

A
fte

r 1
4

 d
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sting of deck slab

C
asting
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rash B
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earing
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rse etc
P
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 7

 d
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ys b
ut not later than 14 days

o
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 prestressing

           G
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o
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n

)
·

D
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g
/B
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g
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r p
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 is a
llo

w
e

d
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n
ly w

ith
 ro

tary o
r oscilla

tor typ
e drilling

 equipm
e

nt.N
o

p
e

rcu
ssio

n
 m

e
th

o
d

 is a
llo

w
e

d
 .S

ta
b

ility o
f b

o
re

hole
 sh

all be
 ensured

 by the u
se o

f tem
p

orary
ca

sin
g

.U
se

 o
f o

th
e

r m
e

th
o

d
s o

f b
o

re
h

o
le

 sta
b

ility is sub
ject to ap

proval by the
 enginee

r, but in
su

ch
 ca

se
 u

se
 o

f w
a

te
r/a

ir/ch
e

m
ica

l je
ttin

g
 for bo

ring p
roce

ss sha
ll no

t be a
llow

ed
.

·
In

 ca
se

 o
f d

rillin
g

/b
o

rin
g

 w
ith

o
u

t te
m

p
o

ra
ry ca

sing,the contra
ctor shou

ld en
sure

 the stability
a

n
d

 u
nifo

rm
ity o

f th
e

 b
oreh

ole
 be

fo
re

 low
e

rin
g

 th
e

 re
in

fo
rcem

en
t ca

ge
 a

nd
 d

u
rin

g
 co

ncre
tin

g.
·

B
o

rin
g

/D
rillin

g
 o

f th
e

 p
ile

s is p
re

fe
rre

d
 in

 a
 sta

g
g

ere
d pattern.B

orin
g/D

rilling fo
r any pile

 sha
ll

n
o

t co
m

m
e

n
ce

 b
e

fo
re

 2
4

 h
o

u
rs o

f co
m

p
le

tio
n

 o
f concre

ting
 of an

y pile w
ithin a rad

ius of 6
m

e
te

rs fro
m

 its ce
nter.

·
In

 ca
se

 o
f d

rillin
g

/b
o

rin
g

 w
ith

o
u

t te
m

p
o

ra
ry ca

sin
g , the

 pile
 sha

ll be
 line

d w
ith 6

m
m

 thick
p

e
rm

a
n

e
n

t ca
sin

g
 fro

m
 th

e
 b

o
tto

m
 o

f th
e

 p
ile

 ca
p do

w
n

 to 0.5
 m

 b
elow

 th
e m

a
xim

u
m

 scou
r

d
e

p
th

 o
r 1

.5 m
 w

h
iche

ve
r is large

r.

D
eviation from

 the above tim
e-line is subject to approval by the engineer. N

o other vehicle except the
concreting apparatus are allow

ed on the deck until the deck slab has attained its full specified strength.

Construction m
ethodology for Cast-in-situ RCC superstructure

·
Construction of M

onolithic cast in situ RCC superstructure shall follow
 the standard practices. The

falsew
ork for the girders and deck slab are supported on the ground and rem

oved after specified tim
e

period.

N
otes on Bearings

N
otes on Bearings

·
The contractor shall supply, provide and install the bearings designed according to the loadings and
other relevant inform

ation provided in the draw
ings or BO

Q
.

·
The dim

ension and num
ber of layers of the Elastom

eric bearings show
n in the draw

ings are tentative.
The bearings shall be designed, fabricated, tested and installed as per IRC:83 - 2018, Part-2 for
elastom

eric bearing and Part-3 for Pot-PTFE bearings, as the case applies.

N
otes on Foundation and Substructure

·
Standard Specifications and Special provisions to the Standard Specifications (if any) and specific notes
on the draw

ings shall be follow
ed for the construction of the abutm

ents, piers and foundations.
·

Backfill behind the abutm
ent shall be places only after the concrete has achieved full 28 days strength.

H
eavy com

paction equipm
ent w

eighing m
ore than 10 Ton shall not be used w

ithin 2.0 m
eters from

 the
back of the abutm

ent until all the w
orks on superstructure is com

pleted.
·

The graded backfill behind the abutm
ent shall be at a slope not steeper than 62 degrees, starting from

the back of the footing. The back fill m
aterial dry density shall be w

ithin 1900 to 2200 kN
/m

³ and
m

oisture content betw
een 9 to 15%

·
In case of new

 bridge adjacent to the existing bridge, care shall be taken not to render any dam
age to

the elem
ents of the existing bridge. Particular attention shall be paid to the foundation of the existing

bridge. The contractor shall ensure that excavation for the foundation of the new
 bridge does not

cause instability or settlem
ent of the foundation of the existing bridge.

·
If the existing bridge has a shallow

 foundation, the contractor shall protect the existing foundation by
sheet piling or any other suitable m

eans to the satisfaction of the engineer, before excavating for the
foundation of the new

 bridge.
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