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Transition Curve Detail
Qutside Edge of Pavement TranSition Length

/__ . .
Mountaineous and Steep Terrain
Rounding Min 05% | \Rounding § Curve Design Speed in kmv/h
Max 1.0% % Radius
_ - —% (Meters) 50 40 30 25 20
Road Centerline = . .
O Rounding @ Transition Length in Meters
z X
©
/ = 14 NA 30
Pavement only is shown 20 35 20
25 NA 25 20
Rounding 30 30 25 15
0 Inside edge of pavement 40 NA 25 20 15
5 50 40 20 15 15
3 2/3L | 1/3L |
3] | 1 55 40 20 15 15
ET-BT T1T2 MS 70 NA 30 15 15 15
Straight L Circular Circular Curve 80 55 25 15 15 NR
Alignment 1 Curve - 90 45 25 15 15
For Horizontal Alignment 100 45 20 e e
Cross Slope in Curves
125 35 15 15 NR
150 30 15 15
170 25 15 NR
200 20 15
250 15 15
300 15 NR
400 15
X
Typical Superelevation Note: 500 NR
For Circular horizontal curves the length L of superelevation run-off is based on LV.C.

. . ) o
maximum relative slope between profile of center line and pavement edge of 1.0%. Parabolic Curve

For Vertical Alignment TP.PT = Tangent Point.
H.I.LP = Horizontal Intersection Point.
A = Total Deviation Angle.
Ac = Deviation and Central Angle of
o . Circular arc.
Zi':if;‘;‘g of inside curve TS = Deviation Angle of Transition
L 2/3L B Cur\_/e. _
1 RC = Radius of Circular Curve.
S = Shift.
Os = Tangent Distance.
T ES = Apex Distance.
Y LS = Length of Transition.
\ LC = Length of Circular Curve.
- N
Carriageway
Shoulder P.T.
P, = Intersection Point
A = Deflection Angle
. . R = Radius of Curvature
Pavement Widening on Curves Transition (LS) T =  Tangentlength
E = Distance from I.P. to Circular Curve Measured
on the Bisectors
LC = Length of Circular Curve
T4 = Beginning of Circular Curve
V.I.P. = Vertical Intersection Point. T2 = End of Circular Curve
LV.C = Length of Vertical Curve. T R TAN A
g1,z = Gradients. : : = . 5
VNI = Abscissa of the Vertical Gurve. Elements of Combined Circular and )
X, X1 = Ordinate of the Vertical Curve. H E = R.( 1)
e o) Transition Curve vy
vox v ?
lc = R A
200
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Detail for Gravity Gabion walls (FB-BB)

NOTES:

BASE WIDTHS AND TYPICAL GROUND PRESSURES ((T/m?)

Wall Height (H), 2 3 4 6 8 10 12 . . . . .
all Height (H)m 1. All dimensions are in mm except in the table mentioned.
Pront Batier | |Doe dth, (B) LS 120 125 135 |45 |55 |63 2. For wall height more than 6.0 m,and backfill slope angle greater than 20 degree.
ront Batter
Ground pressure (T/m?)| 50 | 70 | 90 | 120 | 150 | 190 | 230 Detailed design with Soil investigation is to be done as directed by the Engineer.
Base Width, (B) 15 | 20 | 255 |35 |45 |55 | 65 3. If space is available, slopping outside is preferred for valley side of the road.
Back Batter
Ground pressure (T/m?)| 70 110 150 220 290 360 420
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Detail for Gravity Gabion walls (FB-BB)

NOTES:

BASE WIDTHS AND TYPICAL GROUND PRESSURES ((T/m?)

Wall Height (H), 2 3 4 6 8 10 12 . . . . .
all Height (H)m 1. All dimensions are in mm except in the table mentioned.
Pront Batier | |Doe dth, (B) LS 120 125 135 |45 |55 |63 2. For wall height more than 6.0 m,and backfill slope angle greater than 20 degree.
ront Batter
Ground pressure (T/m?)| 50 | 70 | 90 | 120 | 150 | 190 | 230 Detailed design with Soil investigation is to be done as directed by the Engineer.
Base Width, (B) 15 | 20 | 255 |35 |45 |55 | 65 3. If space is available, slopping outside is preferred for valley side of the road.
Back Batter
Ground pressure (T/m?)| 70 110 150 220 290 360 420
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BAR BENDING SCHEDULE PER ONE LINEAR METRE OF CULVERT (EXCLUDING CURB & ABUTMENT SEAT)
T
[
~N — LYaYal L
_ 10 o @ 200 % —
o | 6 NO. 10 6 BARS (S1) . ] [ ]
— N k) 7 1 A
w
2
I | 3 MARK a1 MARK a2 MARK a3 MARK a4 MARK a5
- = NO. REQD/ NO. REQD/ NO. REQD/ NO. REQD/ NO. REQD/
| | DIA (mm)| SPACINGSCR vETRE | - Remarks DIA | SPACINGSCR VIETRE L DIA | SPACINGoEh vETRE | & DIA | SPACINGSLR VIETRE L DIA | CER METRE L
11 H
,[ “, \ | 12 140 7.14 1.54 Every third bar to be bent up 10 150 6.67 5.10 10 300 3.33 1.54 10 300 3.33 5.10 12 2 5.10
o)l ﬁ \
[ ! \\ I 12 120 8.33 2.80 Every third bar to be bent up 10 150 6.67 5.10 10 300 3.33 2.80 10 300 3.33 5.10 12 2 5.10
| \ 16 ® DOWELS @ 250 C/C (¢
| \ n 16 140 714 4.04 Every third bar to be bent up 10 150 6.67 5.10 10 300 333 4.04 10 300 333 5.10 12 2 5.10
l A \
V4 v 16 110 9.09 5.04 Every third bar to be bent up 10 150 6.67 5.10 10 200 5.00 6.04 10 200 2.00 5.10 12 2 5.10
% 20 140 7.14 6.04 | Alternate bar to be bent up 12 170 5.88 5.10 12 300 3.33 6.50 12 300 3.33 5.10 12 2 5.10
Vi 20 130 7.69 7.04 | Alternate bar to be bent up 12 150 6.67 5.10 12 200 5.00 7.80 12 200 5.00 5.10 12 2 5.10
BAR BENDING SCHEDULE OF ABUTMENT SEAT PER LINEAR METRE
120~170
w
a 8
- D = (=)
= ¥/ & 3
[ 1000 / >
o ie o e
= w Varie:
- v |
@] N ]
‘ 3 MARK s1 MARK s2 MARK s3
TOTAL TOTAL TOTAL
‘ ! ! /‘Y L DIA (mm)| NO. | LENGTH |y orDIA(mm)|  NO. | LENGTH | cyaryDIA(mm)|  NO. | LENGTH | -hGTH
[} |
| 10 9 1.00 | 9.00 10 5 1256 | 6.25 10 8 0.60 | 4.80
az 100 o PVC
a’l AN HOLE I 10 9 1.00 | 9.00 10 5 126 | 6.32 10 8 0.60 | 4.80
ROAD WIDTH
n 10 9 1.00 | 9.00 10 5 158 | 7.90 10 8 4.80
0.60
ROAD WIDTH+8
v 10 9 1.00 | 9.00 10 5 194 | 969 10 8 0.60 | 4.80
% 10 9 1.00 | 9.00 10 5 223 | 11.15 10 8 0.60 | 4.80
% 10 9 1.00 | 9.00 10 5 227 | 1136 10 8 0.60 | 4.80
BAR BENDING SCHEDULE OF CURB
120
. g
= 8 %
ROAD LEVEL ROAD LEVEL = ° S L
t i 375 ‘ :
5
- - =] MARK a6 MARK a7
a4 a2 e © TOTAL TOTAL
DIA (mm)| NO. | LENGTH |t cryDIA(mm)| NO. | LENGTH |\t
| 10 22 1.74 | 3817 10 12 196 | 2352
15MM THICK l i 15MM THICK I 10 | 36 | 174 | 6246 | 10 | 12 | 322 | 3864
JOINT FILLER / I | \ JOINT FILLER
/ \ i . n 10 48 174 | 83.28 10 12 446 | 5352
/ a? Q' | \
// \ | \ v 10 56 1.74 | 97.16 10 12 544 | 65.28
/ \ | \
// \ | \ % 10 70 1.74 | 12145 10 12 6.90 | 82.80
/ \ | \
/ | | \
/ \ | \ Vi 10 80 1.74 | 39.20 10 12 7.70 | 92.40
/ - \
/ IN MM 5 CAM f SCALE (m)
/ : ! \\ NOTES:
// i / \ \ .
/ /| | [\ \
e \\‘
y v 1. TMT BARS having characteristic strength 500 N/mm should be used. 0 1.0 2.0
2. All the dimensions are in millimetres except the dimensions in table. ﬁ
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¢ OF BCX STRUCTURE/SYMM.

6 . T e .
27000
) 6) _ _
20mm EXPANSION ‘ e A
GAP (TYP.)
g """"""""""""""" APPROACHSLAB | | | — ) .
~
=
. : 9 |
; CURTAIN WALL % |=— CURTAIN WALL N . - /
3 TYPE-1 TYPE-I
8 Wi O i e e v% oo L 150mm. THICK PCC (M15)
N
s o \ SLOPE SLOPE €
FLEXIBLE APRON APPRON E 2 APPRON FLEXIBLE
6‘ FLOOR § \ DRAINAGE SPOUT % FLOOR APRON 0
I el Sl ettt el SECTION 2-2
2 .
| N\,
APPROACH SLAB 20mm EXPANSION JOIN_:I'_
G OF BOX STRUCTURE/SYMM
3500 3500
\
| @ APPROACH SLAB APPROACH SLAB
@ FTTTTTTITTTTTTT TTTTTTTTITITITTd NATURAL GROUND
LEVEL
PLAN AT ROAD LEVEL N
—
A— = Vil
& T 1 7 ?
1 1
[ 1 i1 1 ]
SHOULDER CARRIAGEWAY SHOULDER
500 CURB SHY (500) CURB SHY (500) 500

6000 FLOOR APRON 3000 7500 4000 7500 3000 _ELQQR_AERQN_FJ.QDO_‘ -
| | | FLEXIBLE APRON SECTION 3 3

FLEXIBLE APRON

20 mm. EXP. GAP
e Q OF ROADWAY WEARING COAT
150x150 HAUNCH ASPHALTIC PLUG
(TYP) EXPANSION JOINT
DRAINAGE SPOUT
DOWN STREAM SIDE UP STREAM SIDE 1 |
CONSTRUCTION
Q JOINT
9 EDIAN EARING COAT $ ] E
z 8 [ 8
WING WALL -\ 2.5% s 2.5% [ WING WALL [ ™~ I =
— L " L} —_ Q
NT— — 4 NATURAL 0
2.828 . L N\
NATURAL 52 i o GROUND LEVEL = -
GROUND LEVEL 1 300 mm BELOW NATURAL 100 Q M15P.C.C
AC 0.10/0 GROUND LEVEL AT U/S END 3 s
- - i
| P . . 300 30| g |
750 THICK g’ 40 _‘ l_ I =]
. CURTAIN WALL
STONE APRON y 150mm. THICK PCC (15) [EANER CONSTRUCTION '
TYPE-| GURTAIN WALL STONEAPRON Cons
450 THICK FLOOR APRON — 450 THICK FLOOR APRON — TYPE-II
COMPACTED EARTH—— S ECT'ON 1 1 COMPACTED EARTH D E I AI L = D

DETAIL - A

150mm THK.FLAT STONE APRON
TABLE SHOWING SALIENT DIMENSIONS EMBEDDED IN 300 THK.

BOX CELL a b c d e f _ CONCRETE (M15)
DESIGNATION [ (mm) | (mm) | (mm) | (mm) | (mm) [ (mm)

2mx 2m 2000 | 2000 500 350 380 300
3 3 3000 | 3000 900 420 420 420 m T
mx.sm ¢ All dimensions are in millimeters unless otherwise noted. Only written dimensions are to be followed. N
6m x 5m 5000 | 5000 | 1100 680 750 750 . Z%z:g%lo;ggrsfntches in the bearing area shall be replaced by compacted granular fills with layers not 1%/ _1 a—]’: /
g : . COMPACTED EARTH : —
¢ Net bearing capacity for the soil shall not be less than 15 T/m2. oo
¢ 'DK' is depth of key at base slab. 'DK' shall be 1200mm upto base slab thickness of 900mm. For base 150mm THK.PCC(M15) | COMPACTED
slab thickness greater than 900mm, 'DK' shall be e+300mm, where 'e' is the base slab thickness. “Boo EARTH
e Concrete shall be design mix and shall have minimum 28 days characteristics strength of M25 for box
structure. Reinforcing steel shall be High Yield Strength Deformed bars of Fe500 conforming to I1S:1786 DETAIL -C
i Reviewed & Designed By : i .
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G OF SYMMETRY
@ 0.3a @ ® 06

I

i1 | I
| I | a o o o o __a__al a
! | | J e ° N
| | = U L
I : — 4 ® g ‘0\3’9/ =
| | | >
@ 8 o o L) L} L L L
A O N O S B A 4| ©”
| - I ] — (llm : - ® SECTION 1-1
o [ ] off 1 ! o o oo
ot o o— 1o TOP SLAB R/F PLAN
® [ 1 S 4 @ [ ] O " BAR MARK(5)19) KERB, BRACKET & HAUNCH LINES NOT SHOWN IN PLAN
B— 1 | R BC
N 0.15a 0.15a : : @O-Jo @ OF SYMMETRY BASE PROJECTION
& "‘|_l—">(® 5 @x{'"l 1 & | [
L B ‘ L4 ] | . : |
— 0 N2 L9 o 0 o o)
o ' .l | o
.......K..).....’..............%.......:}@ | ‘_—_—_"_—_1..—_—_————:4,—::::;1':_‘ |
T T T ] |
0 £ 0.3a ‘o @J L(D(‘)(Z,D é & @ ® : l L | 8 LEGEND:
.9a T |
2 o4t | | HHEe S
: | N : | | : _________ :BOTTOM FACE BARS/
INNER FACE BARS
REINFORCEMENT DETAILS OF SINGLE CELL BOX CULVERT e wlle ¢ v o L®
0.150

BOTTOM SLAB R/F PLAN
(HAUNCH LINES NOT SHOWN IN PLAN)

NOTES:
1. Minimum clear cover to any reinforcing including stirrups shall be 50mm unless otherwise noted.
2. Construction Joints:
® a. The location and provision of construction joint shall be approved by Engineer-in-charge. In the
drawings the construction joints are shown parallel to the direction of water flow. The concreting
operation shall be carried out continuous upto the construction joints.
® b. The concrete surface at the joint shall be brushed with a stiff brush after casting while the
concrete is still fresh, and it has only slightly hardened.
c. Before new concrete is poured the surface of old concrete shall be prepared as under:

3NOS, 2 LEGGED 1008
|——STIRRUPS @ 400 MM C/C
HORIZONTAL

SPACIN

ok f——t—p———

|
==

® g e ¢ For hardened concrete, the surface shall be thoroughly cleaned to remove debris/laitance and
— ® i made rough so that % of the size of the aggregate is exposed.
DETAIL A N (b e For partially hardened concrete, the surface shall be treated with wire brush followed by an air
(SCALE 1 : 40) VIEW2-2 jet.
DETALLB (HAUNCH LINES NOT SHOWN IN PLAN) e The old surface shall be soaked with water without leaving puddles immediately, before starting
concreting to prevent the absorption of water for new concrete.
d. New concrete shall be thoroughly compacted in the region of the joints.
3. Welding of reinforcement bars shall not be permitted.
4. Minimum lap length of reinforcement shall be decided as per the reinforcement arrangement based
on IRC:21-2000. Not more than 50% of reinforcement shall be lapped at any one location.
5. Bending of reinforcement bars shall be as per IS: 2502.
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BAR SCHEDULE FOR BOX CULVERT 2X2 (WITHOUT CUSHION) PER M LENGTH BAR SCHEDULE FOR BOX CULVERT 3X3 (WITHOUT CUSHION) PER M LENGTH BAR SCHEDULE FOR BOX CULVERT 6X5 (WITHOUT CUSHION) PER M LENGTH

TOTAL UNIT TOTAL UNIT TOTAL UNIT

BAR BAR DIA.| SPACING M1in M2in |LENGTHIin | NO. OF TOTAL BAR BAR DIA.| SPACING M1in M2in |LENGTHIin| NO. OF TOTAL BAR BARDIA.| SPACING M1in M2in |LENGTHIn | NO. OF TOTAL
LENGTH | WEIGHT LENGTH | WEIGHT LENGTH | WEIGHT
MaRk | DESCRIPTIONOFBARS | ey ™ oy | o, | . mm. | BARS WEIGHT (kg) MARK | DESCRIPTIONOFBARS | =™l “oomy | om. | mm. mm. | BARS WEIGHT (kg) MARK | DESCRIPTIONOFBARS | =™l “(oomy | mm. | mm. mm. | BARS WEIGHT (kg)
(m) (kg/m) (m) (kg/m) (m) (kg/m)

| Ml M2 Ml 10 250 930 2500 4326 5 21.63 0.617 13.35 | Mi| M2 Ml 10 200 1270 3740 6246 6 37.48 0.617 23.13 | Ml M2 Ml 20 200 2200 7400 1731 6 70.39 2.469 173.80
Ml Ml Ml

2 M2 16 250 850 2630 4275 10 42.75 1.580 67.56 2 M2 16 200 1270 3740 6225 12 7L.70 1.580 118.05 2 M2| 20 200 2500 6330 1261 12 135.13 2.469 333.68
Ml Ml Ml

3 —_— 0 0 0 0 0 0 0.00 0.000 0.00 3 —_— 12 200 2100 2100 5 10.50 0.889 9.33 3 —_— 16 200 4200 0 4200 5 21.00 1.580 33.19
M2 M2 M2

4 er—]MI 16 250 280 3500 4005 5 20.03 1.580 31.65 4 er—]MI 16 200 320 5540 6125 6 36.75 1.580 58.08 4 MI[—]MI 20 200 650 9600 10831 6 64.99 2.469 160.47

0.2M 0.2M 0.2M
5 Mi 16 250 2630 700 36L8 10 36.48 1.580 57.65 5 Mi 12 150 3740 1220 5298 16 84.77 0.889 75.35 5 Mi 12 125 6330 1750 8418 18 151.52 0.889 134.70
o.2m| M2 o.2m| M2 0.2m| M2

M2 M2 M2

6 er—]MI 16 250 260 2500 2965 5 14.83 1.580 23.43 6 er—]MI 16 200 260 3740 4205 6 25.23 1.580 39.87 6 MI[—]MI 16 200 260 7400 7865 6 47.19 1.580 7L4.58

7 —_ 0 0 0 0 0 0 0.00 0.000 0.00 7 —_M 0 0 0 0 0 0 0.00 0.000 0.00 7 —_M 12 200 4200 0 4200 5 21.00 0.889 18.67
M2 M2 M2

8 MI[ﬁMI 10 250 900 2500 4L266 5 21.33 0.617 13.17 8 MI[ﬁMI 10 200 1270 3740 6246 6 37.48 0.617 23.13 8 MI[ﬁMI 10 200 2130 7400 11626 6 69.76 0.617 43.06

M; M;
L3 0.617 7.67 9 10 200 200 1158 1511 12 18.13 0.617 .19 9 10 200 200 1993 2346 12 28.15 0.617 17.38
Mi| Mi|
Ml Ml Ml
10 h 12 250 200 932 1291 10 12.91 0.889 .48 10 I 10 200 200 1158 1524 12 18.29 0.617 11.29 10 " 10 200 200 2092 2457 12 29.48 0.617 18.20

©
=
X 4

=

=)

rn

o

=3

n

o

=3

@

©

=3

N

»

o

=)

~

ML ML ML
M2 M2 M2
I I/-\I 10 250 225 1000 1450 16 23.20 0.617 14.32 I I/-\I 10 200 260 1000 1520 30 45.60 0.617 28.15 I |/-H 10 150 390 1000 1780 78 138.84 0.617 85.71
Ml Ml Ml Ml Ml Ml
12 MIrL]MI 10 250 190 1000 1380 16 22.08 0.617 13.63 12 MIrL]MI 12 200 210 1000 1420 30 42.60 0.889 37.87 12 MI[%MI 12 150 375 1000 1750 78 136.50 0.889 121.34
M M M
13 erﬁw 10 250 160 1000 1320 16 21.12 0.617 13.04 13 MI[—]MI 10 200 210 1000 1420 30 42.60 0.617 26.30 13 MI[ﬁMI 12 150 375 1000 1750 66 115.50 0.889 102.67
14 MI[L]MI 10 160 1000 1320 12 15.84 0.617 9.78 14 MI[#]MI 10 160 1000 1320 12 15.84 0.617 9.78 14 MI[L]MI 10 160 1000 1320 12 15.84 0.617 9.78
15 MI[L]MI 10 250 190 1000 1380 12 16.56 0.617 10.22 15 MI,%MI 10 200 210 1000 1420 24 34.08 0.617 21.04 15 MI[L]MI 10 150 375 1000 1750 36 63.00 0.617 38.89
16 Ml 12 1000 0 1000 10 10.00 0.889 8.89 16 Ml 12 1000 0 1000 10 10.00 0.889 8.89 16 Ml 12 1000 0 1000 10 10.00 0.889 8.89
17 jMZ 12 250 1006 1268 2274 10 22.74 0.889 20.2! 17 jMZ 12 200 1006 1268 2274 12 27.29 0.889 24.26 17 :12 12 200 17 1702 2872 12 34.46 0.889 30.64
18 M M2 MI 10 160 1000 1320 4 5.28 0.617 3.26 18 Ml M2 Ml 10 160 1000 1320 4 5.28 0.617 3.26 18 Ml M2 Ml 10 160 1000 1320 4 5.28 0.617 3.26
19 M M2 MI 10 160 1000 1320 8 10.56 0.617 6.52 19 M M2 M 10 160 1000 1320 8 10.56 0.617 6.52 19 Mi M2 M 10 160 1000 1320 8 10.56 0.617 6.52
MI+0. 21 MI+0.2M MI+0.2M
20 M2 g 10 150 1100 1556 4207 50 210.35 0.617 129.85 20 M M2 10 200 1100 1556 4207 58 244.01 0.617 150.63 20 M M2 10 150 1100 1556 4207 130 546.9! 0.617 337.62
0.2M 0.2M 0.2M
2| M| M2 [MI 10 160 3500 3786 20 75.72 0.617 L4L6.74 2| M| M2 MI 10 160 5540 5826 20 116.52 0.617 71.93 2| Ml M2 Ml 10 160 9600 9886 20 197.72 0.617 122.06
22 MI%MI 10 250 160 1000 1320 16 21.12 0.617 13.04 22 MI[%MI 10 250 210 1000 1420 24 34.08 0.617 21.04 22 MI[L]MI 10 170 375 1000 1750 58 101.50 0.617 62.66
TOTAL WEIGHT= 515.47 TOTAL WEIGHT= 779.10 TOTAL WEIGHT= 1937.76
1. Quantity of steel does not include 5% extra for wastage and laps.
2. Joint or lapping of bars shall be suitably staggered as per IRC:21-2000.
3. The bar list does not include the 10¢ stirrups on the notch where the approach slab rest on culvert.
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