2.4. Box culvert.at station 9+326






BOX CULVERT

9+326

.
1 BOX CULVERT STATION 9+326 QUANTITIES |
L = 21878 + 15930 + 002 = 37.848
1|{CULVERT
+|CONCRETE (M3)
51=52 = 2950 x 2550 - 2500 x 2000 + 2 x 0.100 x 0.100 = 2543
5 = 51 + 52 = 5.085
VOLUME = S x {2878+ 15930} + 3900 x 0200 x 0300 x 2 = 193.06
DOUBLE BOX CULVERT
o 5000 (
U e . we |
!oo 2500 3(1)0 2500 }o% 52
g 11 ] in
T
g g H®°
9,]_
S1
+|FORM (M2) 706.09
*{INSIDE FORM (M2} 492951
BOX BULWARK = (2000 + 2 x 0100 x (ISINGS® . 1) x 37828 x 4 =| 315159
BOTTOM OF THEBOX  |= (2950 - 0300 x 2) x 37828 x 2 = 177792
* |OUTSIDE FORM (M2) ' 213.138
BOX BULWARK = 2550 x 2 x 37828 + 1 x 0300 x 0.200 =| 193163
THEENDOFCULVERT |= S x 2 + 5900 x 0200 x 4 = 14.890
CENTER = 5 ' = 5.085
+|SCAFFOLDING (M2) = 2550 x 2000 x 37828 + 4000 x 0300 x 0.200 = 193,16
+ |SUPPORT
AREA (M2) = 5900 x 2000 - S = 6715
VOLUME (M3) = AREA x L = 254.15
2 -4 -1



GT 9+326

BOXCULVERT STATION 9+326

QUANTITIES TABLE OF REINFORCEMENT

. SEGMENT 1
SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER |  UNIT WEIGHT | TOTAL LENGTH | TOTAL WEIGHT
OF BAR {mm} {ram) (mm} QF BAR (kg/m) {mn) tkg)
1 4160 125 14 350 1.208 1156 1759.449
2 2850 250 12 176 0.888 5016 145.327
3 6270 730 14 176 1.208 1103.52 1333.507
1 1500 250 14 348 1.208 522 630,791
5 1350 125 18 350 1.998 5425 1083.687
6 1976 250 12 352 0.388 693,44 615.645
7 2850 125 12 350 0.888 9973 885.594
8 1049 230 12 352 0.888 369 243 327.823
9 1120 250 12 152 0.888 394.24 350,012
10 22383 250 12 52 0.888 1163.916 1033.340
11 22483 250 12 100 0.588 22483 1996.071
12 5730 250 12 2 0.388 11.56 10.263
13 1440 250 12 2 0.388 74 33.240
14 1180 250 12 525.072 0.388 619.58196 330076
15 1280 250 12 325.072 0.388 67209216 396,652
REINFORCEMENT : D<=14 10567.8 |TOTAL FOR SEGMENT 1: .
REINFORCEMENT : 16=D<=25 1083.7 |REINFORCEMENT (KG}): 11651.5
REINFORCEMENT : 25<D=32 CONCRETE (M3): 111.60
~ SEGMENT 2
SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTAL LENGTH | TOTAL WEIGHT
OF BAR (mim) (mn) {mm) OF BAR tkg/m) ) kg)
1 4160 125 14 254 1.208 1056.64 1276.36
2 2850 250 12 128 0.888 3648 373,87
3 8270 250 4 128 1.208 80236 969.82
4 1500 250 14 252 1.208 378 156.78
5 1530 125 18 254 1.998 3937 786.45
6 1970 250 12 256 0.888 504.32 H7.74
7 2850 125 12 254 0.588 7239 542,69
8 1049 250 12 256 0.888 268.5H 23842
g 1120 250 12 256 0.888 28672 25455
10 16455 230 12 52 0.888 855.66 739.67
11 16333 250 12 100 0.858 16355 1469.77
12 5780 250 12 2 0838 1156 10.26
13 140 250 12 26 0.883 37H 33.24
14 1180 250 12 3828 0.838 451704 401.03
15 1280 250 12 3828 - 0.848 189.984 135.01
REINFORCEMENT : D<=14 7719.7 [TOTAL FOR SEGMENT 2:
REINFORCEMENT : 16=D<=25 786.4. |REINFORCEMENT (KG): 8506.2
REINFORCEMENT :  25<D=32 CONCRETE (M?): 81.46
TOTAL FOR SEGMENT 1 &2 :
REINFORCEMENT : - D<=14 18287.6 |REINFORCEMENT (KG) 20157.7
REINFORCEMENT : 16=D<=25 1870.1 | .
REINFORCEMENT :  25<D=32 CONCRETE (M) : 193.06




BOX CULVERT 94326
o WINGWALL
SLSZ gy WING WAL DEVAL A-A
L I 34 1 L
r“r‘*\ I TT
3 &7 & B8
g 5354 K o oss 18 o S8
3 ¥ W g
T % T i
| _ L.t
- 60 —
®
PLAN
JJ]
2 3
T8
Tg g 84|
S L1 x
oo i :
SEN A
+|CALCULATING VALUES
s1 = 0200 x 2250 = 0.450
S2 = &1 cos7! = 0.450 0.993 = 0.453
3 = (2250 + 0.600) x (3500 - 0.200) 2 x cos20" = 5.004
S4 = 53 : cos? = 5,004 0.993 = 5.042
S5 = (0553 - 0.266) x 2.250 2 = 0323
S6 = (0343 - 0.266) x 0.600 2 = 0.023
s7 = S5 + (2250 x 0.266) = 0323 + 0599 = 0.922
S8 = 56+ (0.600 x 0.266) = 0023 + 0.160 . = 0.183
.59 = 2000 x 0750 = 1.300
+|CONCRETE (m®) _ = 7.25
| - Footing = S9  x 3500 = 1500 x 3.500 = 5.250
- Wing wall = VI + V2 + V3 = 1331 + 0480 + 0.184 = 1.995
V1 = 53 x 0266 = 5004 x 0.266 : = 1331
V2 = (3500 - 0.200) : 3 (5 + S6 +(55x56")
= 1100 x (0323 + 0023 + 0.088) = 0.480
V3 = &7 x 0200 = 0922 x 0.200 = 0.184
+|FORM (m) _ =| 2250
- Footing = (3.500 ; cos20° + 59) 2 = (3725 + 1300) x 2 = 10.449
- Wing wall = 51 +°.52 + 353 S+ 57 o+ S8
= 0450 + 0453 + 5004 + 5042 + 0922 + 0183 = 12.053
+|SCAFFOLDING {m?) _ = 22 44
- Footing = (3500 : cos20" + 1000 + 2000 + 1000) x 2 x 0730 = 11.587
- Wing wall = 53 + S o+ 0600 x (0343 + 1.000)
= 3004 # 5042 + 0.806 - 10,852
2 - 4 3
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NOTATIONS FOR QUANTTITY CALCULATION
OF BOX CULVERT FOR DRAINAGE
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= coxspox ( e | + i | } o+ gox ( v + v )
() §97°0Z = z : 00c'c X ( oL + Iy ) =
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2.5. Box culvert at station 9+760






BOX CULVERT 9+760
I BOX CULVERT STATION (9+760 QUANTITIES
L = [L154 + 21930 + 002 = 36114
1 JCULVERT
+|CONCRETE (M3)
$1=52 = 2050 x 2050 - 2500 x L0 o+ 2 x 000 x 0100 = 2318
S = §1 + 82 = 4635
VOLUME = S x(l4154+ 20940+ 5900 x 0200 x U300 x 2 = 168.00
DOUBLE BOX CULVERT
00 .
e
- _}loo B M 3.95__ 52
g 1l I i
1 J—Y
ol
% i i = l
T 7
_ S1
+|FORM (M2) 56141
* |INSIDE FORM (M2) 394.557
BOX BULWARK = (LS00 + 2 x 0100 x (USINS® . 1)) x 36004 x 4 =| 228.524
BOTTOM OF THEBOX  |= (2500 - 0.100 x  2) x 36094 x 2 =| 166,032
*|OUTSIDE FORM (M2) 166.850
BOX BULWARK = 2050 x 2 x 36094 + 4 x 0300 x 0.200 =t 148225
THE END QF CULVERT = § 2+ 3900 x 0200 x 4 = 13.990
CENTER = 8§ = 4.635
+|SCAFFOLDING (M2) = 2050 x 2000 x 36094 + 4000 x 0300 x 0200 =| 14823
+|SUPPORT
AREA (M2) = 5900 x 1500 - S = 4215
VOLUME (M3) = AREA x L =| 15222




GT 9+760

BOXCULVERT STATION 9+760
QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1

SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTAL LENGTH | TOTAL WEIGHT

OF BAR {1mm) {mum} (i) OF BAR (kg/m) (m} (kg)
1 3660 125 14 26 1.208 8272 999.6
2 2350 250 12 114 0.388 267.9 578
3 6270 250 14 114 1.208 714.8 863.7
4 1500 250 14 224 1.208 3360 106.0
5 1550 125 18 T 2% 1.998 3303 699.8
6 1970 . 250 12 228 0.888 4492 398.8
7 2350 125 12 2% 0.883 5311 4715
8 1049 250 12 228 0.888 239.2 212.3
9 1120 250 12 228 0.888 255.4 267
10 14639 250 12 52 0.883 762.3 676.8
11 14759 250 12 88 0.888 1298.8 1153.1
12 5780 250 12 2 0.888 116 10.3
13 1440 250 12 2 0.888 37.4 332
14 1180 250 12 339.69% 0.888 100.8 3559

REINFORCEMENT : D<=14 6045.7 |TOTAL FOR SEGMENT 1:

REINFORCEMENT : 16=D<=25 699.8 |REINFORCEMENT (KG): 6745.5
REINFORCEMENT :  25<D=32 CONCRETE (M) 65.96
SEGMENT 2
SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT

OF BAR (mm) (mm) {mim) OF BAR {kg/m) (m) (kg)

1 3660 15 14 350 1208 1281.0 1548.0

2 2350 250 12 176 0.888 4136 367.2

3 6270 250 14 176 1.208 11035 13333

4 1500 250 14 48 1.208 5220 630.8

5 1550 125 18 350 1.998 5425 1083.7

6 1970 250 12 352 0.838 6934 6156

7 250 125 12 350 0.838 8225 730.2

3 1049 250 12 352 0.888 369.2 3278

9 1120 250 12 352 0.988 3942 350.0

10 72445 250 12 52 0.883 1167.1 1036.2

11 23545 250 12 88 0.883 19840 1761.4

12 5780 250 12 2 0.388 Y 103

13 1440 250 12 2% 0.888 374 33.2

14 1180 250 12 526.56 0.888 6213 5316
REINFORCEMENT : D<=14 9295.9 {TOTAL FOR SEGMENT 2 - .
REINFORCEMENT: 16=D<=25 1083.7 |REINFORCEMENT (KG): - 10379.6
REINFORCEMENT : 25<D=32 CONCRETE (M3): 102,05

TOTAL FOR SEGMENT 1 & 2 . _

REINFORCEMENT : D<=14 15341.6 |REINFORCEMENT (KG) : 171251
REINFORCEMENT : 16=D<=25 1783.4
REINFORCEMENT: 25<D=32 CONCRETE (M) : - 168.00




9+760

BOX CULVERT
2 WINGWALL
WING WALL DETAL AA
5152 o q
N\ - 240 | ;‘?ﬂ
N B-B
Z 27 B &
g~ i S8 — ¥
g 53,54 : g —ﬂ (g :
1 5 T — 2
g g 59 J 2 s9 g
L Ad L J l
| 50 | (3081476 1705 19 818
& (WO B L
AR V2 M
PLAN -
IE s2
g 13 v
s i P
nJ-_'i i
+|{CALCULATING VALUES _
s1 = 0200 x 1750 = 0.350
52 = 81 cos7" = 0.350 0.993 = 0.353
3 = (1750 + 0.600) x (2500 - 0.200) 2 x cos" = 2.876
S4 = 53 : cos” - 2.876 0.993 = 25898
S5 = (0476 - 0.266) x 1.750 2 =l 0184
S6 = (0343 - 0.266) x 0.600 2 = 0.023
57 = S5 4+ (1750 x 0.266) = 0184 + 066 = 0.650
S8 = 56 + (0.600 x 0.266) - 0023 + 0.160 = 0.183
59 = 1500 x 0.750 = 1125
+|CONCRETE (m’) = 3.92
| - Footing = 89 x 2500 = 1125 x 2500 = 2813
- Wing wall = V1 o+ V2 + V3 = 0765 + 0210 + 0.130 = 1.105
V1 = 83 x 0.266 = 2876 x 0266 =l 0765
V2 = (2500 - 0200) : 3 x (S5 + S6 +(35x56)™) '
= 0767 x (0184 + 0.023 .+ 0.063) =l 0210
V3 = §7  x 0.200 = 0650 x 0.200 = 0.13
+|FORM (m?) = 14.88
- Footing _ S = (2500 : cos20"+ S9) x 2 = (2660 + 1125) x 2 =| 7571
- Wing wall = 51 2+ 53 S4 + S/ o+ S8
. = 0350 + 0353 + 2876 + 2898 + 0650 + 0183 = 7.309
+|SCAFFOLDING (m?) - ' = 1582
- Footing = (2500 : cos20" + 1000 + 1500 + 1.000) x 2 x 0750 =| 9241
- Wing wall = 53 + S4 + 0600 x (0343 + 1.000)
: = 2876 + 2898 + 0806 = 6.580
2 -5 -3
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BOX CULVERT FOR DRAINAGE
(STATION 9+760)
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NOTATIONS FOR QUANTITY CALCULATION
OF BOX CULVERT FOR DRAINAGE
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(ew) 95°%F = 70 X 00L'9 X PIIYE = At x {Zo+m) x 1
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{cur) 66 0L = Soxgpox ( 9¢E'9 + 9¢£'9 } o+ gox { c9ser + 69GEl )} =
= §0xepo% ( qz1 + ez Y o+ gox v + v )
(Zw} §9g°€L = z : 05T x ( o9eco  + ISF ) =
= z : £1 X ( T qr7 ) =zv
(gur) Q9GEL = z : 00§ x ( oec9  + 9IS ¥ ) =
= 2 P €1 x ey o+ R ) =1V

SLLIAONOD NOUJV 'L

(gur} S6Z°0ZT =  poke X FIL'9E =

= (Zo+M) x 1 =5

(qw) S79% = z : 0047 x ( ¢zt + €41 ) =
= z : LH x ( 9P+ 92 ) =95

(Tw) G79¥ =. z : 004°C x { ee1z1 + €141 y =
= z : IH x ( sp + G2 ) =65
) TIF = z : 004 x ( eiLr o+ €0 )=
= z : 1H x ( w + po ) =tS

(guw) SZ9F = z : 0047 x ( et + €L ) =
= r4 T . IH x ( £p + £ ) =5

(gu) S/OFL - = z : 004T x (- 9619 + 0eTF ) =
. = T : 131 x ( wp + 2 ) =I5

(gw) SL0FL = T : 00T % ( 919 + oy )} =
= z : IH x ( P + 2 ) =18
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(zun) gops1 = r4 x qrox 9E€9  + 9EC9 )
= z x gox | {az1 +.%g1) =
CBNETTOLIVISZ
(zw) 80061 = z x eax | 9€€9 . + 9€£9 )
= ¢ x sox (@1 +e1) =
Waod 9
{gun) :
FO0F =cpox{ S62'07T + <9 + GOy + 69 + SV o+  SLOFL + SZOFL ] =
=61 { 8 + 95 + 55 + ¥ + €5 + Zs + 15 ) =

DNIAGAE ANVS &

FJOIS A0 FOL TTId AOOM ¥HAAV SLT X §'F X §0=5 ‘HLON

(woo1) Irc = O0LIEXGTX { 0000 + 1S0% +  GWOFE ) =
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2.6. Box culvert at station 10+310






BOX CULVERT 10+310
1 ]
1 BOX CULVERT STATION 310 QUANTITIES
I = 16472 + 14750 + .02 = 31.242
1|CULVERT
+|CONCRETE (M3}
51 = 2950 x 235 - 2500 x 2000 + 2 x 0100 x 0.100 = 2543
5 = 51 + 52 = 5.085
VOLUME = 0§ x (164724 LY30) + 5900 x 0200 x 0300 x 2 = 159.47
DOUBLE BOX CULVERT
) 00 ,
.r 2950 . 295 !
I I 1
- __ioo 70 00 s w52
- e i 1B
[
ol
g o e ®
g 8 l
5—
: 51
+ FORM 586.31
* |INSIDE FORM (M2) 406.865
BOX BULWARK ='(2000 + 2 x 0100 x (LSIN4S® - 1)) x 31222 x 4 = 260122
BOTTOM OF THE 80X = (2930 - 0.300 x 2) x 31222 x 2 = 146.743
* {OUTSIDE FORM (M2) ' - 179.447
BOX BULWARK = 2530 x x 31.222 + 4 x 6300 x 0.200 = 159.472
THE END OF CULVERT = S + 3900 x 0200 «x 4 = 14.890
CENTER = 5 = 5.085
+ |SCAFFOLDING (M2) = 2550 x 2000 x 31222 + 4000 x 0300 x 0200 = 15947
+ ISUPPORT
AREA (M2) = 5900 x 2000 - S = 6.715
VOLUME (M3) = AREA x L = 209.79
2 -6 -1




GT 10+310

BOXCULVERT STATION 10+310
QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1
SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR {mm) {mm} (mm) OF BAR tkg/m) (m) (kg
1 4160 123 14 262 1.208 1089.92 1317.073
2 2830 230 12 132 0.888 3762 333.995
3 6270 250 4 132 1.208 827.64 1000.131
1 1500 250 14 260 1.208 390 471,281
5. 1530 125 18 262 1.998 106.1 811.217
5 1970 250 12 264 0.888 520.08 161734
7 2850 125 12 262 0.888 7167 662.930
8 1049 250 12 264 0.888 376.936 5867
9 1120 250 12 264 0.888 29568 262309
10 16977 250 12 32 0.388 882.504 783.765
11 17077 250 12 100 01,588 1707.7 516119 |
12 5780 250 12 2 0.838 11.36 10.263
13 140 250 12 26 0.338 3744 13240
14 1180 250 12 395.328 0.888 16648704 414153
15 1280 250 12 395.328 0.888 506.01984 19,251
REINFORCEMENT : D<=14 7962.3 [ TOTAL FOR SEGMENT1:
REINFORCEMENT : 16=D<=25 811.2 [REINFORCEMENT (KG): 8773.5
REINFORCEMENT: 25<D=32  ICONCRETE {M°): 84.11
SEGMENT 2 _
SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR (mm) (mm) (mm) | OFBAR (kg/m) my (kg)
1 4160 125 14 238 1.208 990.08 119643
2 2850 350 12 120 0.388 342 -303.63
3 6270 250 14 120 1.208 7524 909.21
4 1500 250 14 236 1.208 354 427.78
5 1550 125 18 238 1.998 368.9 736.91
6 1970 250 12 240 0.838 1728 41976
7 2850 125 12 238 0.588 6783 $02.20
$ 1049 250 12 0 - 0.388 25176 22352
9 1120 250 12 240 0.888 268.8 238.64
10 15235 250 12 52 0.833 793.26 70427
11 13355 250 12 100 0.888 13353 1363.24
12 5780 250 12 2 0.888 1136 10.26
13 140 250 12 26 0.888 3744 3324
14 1150 250 12 354 0.888 1772 370.86
15 1280 250 12 354 0.838 45212 10229
REINFORCEMENT : D<=14 72053 |TOTAL FOR SEGMENT 2 ;

REINFORCEMENT: 16=D<=25 736.9 |REINFORCEMENT (KG): 7942.2|
REINFORCEMENT:  25<D=32 ' CONCRETE (M™): - 75.36
TOTAL FORSEGMENT 1 & 2
REINFORCEMENT : D<=14 15167.6 REINFORCEMENT (KG): 16715.8

REINFORCEMENT : 16=D<=25 1548.1
REINFORCEMENT: 25<D=32 CONCRETE (M%) - 159.47|
2 -6 -2




BOX CULVERT 10+310

2 WINGWALL
S92 o WING WALL DETAL : A-A
\ I 3300 ; L5
.....];\ 7
i 2 B8,
g 57 & .
g $3,54 ! ss g )
g | = S8 =
: VAR
8 ﬁ:’ 59 % 59 SI:
-—_g 1500 ] R (L I o IO
@ ;
PLAN e
— T
&
ER A
g | ° _
L% d
+|CALCULATING VALUES _
s1 = 0200 x 2250 = 0.450
52 = S1 : cos? = 0450 : 0993 = 0.453
53 = (2250 + 0.600) x (3.300 - 02000 : 2 x cos20° = 5.004
S4 = 53 : cos? = 5004 0993 . = 5042
55 © = {0553 - 0.266) x 2250 : 2 = 0.323
56 = {0.343 - 0.266) x 0.600 : 2 = 0023
s7 = S5 4 (2250 x 0.266) = 0323 + 0599 - 0.922
S8 = S6 + (0600 x 0266 - = 0023 + 0360 = 0.183
9 = 2000 x 0.750 = 1.500
+|CONCRETE (m’) = 7.25
- Footing = 59 x 3500 = 1500 x 3500 : = 5.250
- Wing wall = V1 + V2 + V3 = 1331 + 0480 + 0184 = 1.995
Vi = 53 x 0266 = 5004 x 0266 = 1.331
V2 = (3500 - 0200) : 3 x (S5 + S6 +($5xS6)")
= 1100 x (0323 + 0023 + 0.086) = 0.480
B = 57 x 0.200 = 0922 x 0200 - 0.184
+|FORM (m) - =l 2250
- Footing = (3500 :cos20+ S9) x 2 = (3725 + 135000 x 2 = 10.449
- Wing wail = 58 + 8§ + 83 + S + S + S8
= 0450 + 0453 + 5004 + 5042 + 092 + 0183 = 12.053
+|{SCAFFOLDING (m?) ' - - _ = 22.44
- Footing C = (3300 : cos20" + 1000 + 2000 + 1000) x 2 x 0750 = 11.587
- Wing wall = 83 + 4 + 0600 x {0343 + 10000 - '
= 5004 + 5042 + 0.806 . - = 10.852




0> 8905 P INRINADUOANIIY TV.LOL
O 9PIT ST=>( >t D LNFWEDUOINI
O 7768 P1=>C * INFWIDYOINITY
61 17 888°0 I 1 _ £viz 2!
€1 ) 888°0 11 Z! Pl 1l
971 $01 80T'1 8 vt POE1 0f
87l vyl 8830 % zl $09¢ 6
Z'8 T6 888°0 e 4 10€2 3
T8 6 888°0 b 4 10£T L
€L 1'6€ 807’1 91 ¥l PhHT 9
€€t 6 99t°C 9 0T bLST ps
£16 0LE 99T ¢l 0T L9YT Rls
Sl 6Tl 888°0 9 ! 0S1T q¢
S0 oGl 888°0 Sl zl £F0¢ Bg
9°8/ 988 388'0 0z 1 6ZhP t
9L $'8 8880 z 4 vSTh €
€01 911 3880 0z zl z86 T4
86T 9ge 8880 g1 I 001e qz7
86l £7T 888°0 9 Al £TLE \F4
8766 oY 807’1 0T 1 01€2Z q]
[0 TSt 888°0 0T 4 867T vy
{nM) (W) (/D) uvd JO (AN (NN VNV
JHDEM TV.LOL HIONATIVLIOL | LHO[EM LING ATANNN AALANYIA FLLONAT LINN

TIYMODNIM 40 LNIJWIIDHOINITY
01€+01 NOLLVLS LYAATND XOd




'
:
i
i
+
I
[
i
I
i
}
I
t
I
|
I
i
i
i
¥
P
I
!
I
|
|
1
I
1
I
i
i
t
H
¥
§
i
i
t
l
i
i
I
|
1
1
]
I
1
t
1
1
1
!
!
|
1
|
I
{
1
!
|
|
1
1
k
i
1
|
1
|
|
|
|
|
|
|
|
|
|
I
t
!
|
|
]
i
I
|
|
4

Fow 1 _i, .@l.._ Tﬂiﬁ

032
g
El

NL

|

{

|

A

=\ [ 1 \\E

[P — As

m_um 21 %\ w.imkel._w Nw
2 S
e & (1] R_mn [T4]
m ..Ol e
O™ . !

¥ _ _
oF | -
22 I
T e T | T

A )
> |
w ©
m ¥
m

3%

38642

| I M _
_ | | . EVET T
T

e e e st o i T o T T T o e e s e R R S e e e e e e e e e




NOTATIONS FOR QUANTITY CALCULATION
OF BOX CULVERT FOR DRAINAGE
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2.7. Box culvert at station 10+690






BOX CULVERT 10+690
I BOX CULVERT STATION ]| QUANTITIES
L = 3860 + 17630+ 002 = 31330
1 |CULVERT
+|{CONCRETE {M3)
S1=52 = 2O x 2050 - 2500 x LA 4+ 2 X 0100 x 0400 = 2318
5 = S8l + &2 = 4.635
YOLUME = 5 xuU3860+ 17.63h + 3900 x 0200 x 0300 x 2 = 146.76
DOUBLE BOX CULVERT
[ 00 ,
?__ 2450 2830 ‘!
oo am D g 3010_ 52
ﬁ_‘__—f [ , $:i 1N
o
T
" - 7 {
S1
+[FORM (M2) 492,50
* [INSIDE FORM (M2) 3447
BOX BULWARK = (1500 + 2 x 0400 x (/SIN4S® . 1y x 31510 x4 = 199.501
BOTTOM OF THE BOX = (2500 - 0I00 x 2y x 3i510 x 2 = 144946
* [QUTSIDE FORM (M2} 148.036
BOX BULWARK = 2050 x 2 x 31510 + 4 x 0360 x 0.200 = 129.431
THE END OF CULVERT = S x 2 4 5500 x 0200 x 4 = 13.990
CENTER = 5 = +.635
+|SCAFFOLDING (M2} = 2050 x 2000 x 31510 + 4000 x 0300 x 0200 = 129.43
+|SUPPORT .
AREA (M2) = 5900 x 1.500 - o] = 1.215
VOLUME (M3) = AREA x L = 132.90




GT 10+690

BOXCULVERT STATION 10+690 -
QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1

SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR {mm) {mm) (mrmn} OF BAR (kg/m) (m) {kg)

1 3660 175 1 22 1.208 8125 981.9

2 23350 250 12 12 0.888 263.2 2337

3 6270 250 14 12 1.208 7022 a6

4 1500 250 14 220 1.208 330.0 398.8

5 1530 125 18 222 1.998 341 687.4

6 1970 250 12 224 0.888 H13 3918

7 2330 125 12 222 0.888 5217 463.2

8 1049 250 12 22§ 0.888 25,0 208.6

9 1120 250 12 74 0.888 250.9 m7 |

10 14365 250 12 52 0.888 747.0 663.2

1 14465 250 12 88 0.588 12729 1130.1

12 5780 250 12 2 (.388 11.6 103

13 1440 250 12 2% 0.888 374 332

14 1180 250 12 332,64 0.888 3925 3485

REINFORCEMENT : D<=14 5934.5 |TOTAL FOR SEGMENT 1 :

REINFORCEMENT : 16=D<=25 687.4 |REINFORCEMENT (KG): 6621.8
REINFORCEMENT :  25<D=32 CONCRETE (M%): 64.60
SEGMENT 2
SYMBOL | UNIT LENGTH { SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT

OF BAR (enmy) fmm) {mm) OF BAR " (kg/m) (m) (kg)

1 3660 125 14 282 1.208 1032.1 1247.2

2 2350 20 12 142 0.883 333.7 29.3

3 6270 250 14 142 1.208 8903 1073.9

1 1500 250 14 280 1.208 420.0 307.5

5 1550 125 18 282 1.998 1371 8731

6 1970 750 12 284 0.858 5395 496.7

7 2350 125 12 282 0383 5627 5884

8 1049 250 12 284 0.888 297.9 2645

9 1120 250 12 284 0.388 3181 2824

10 18155 250 12 33 0.588 IR 838.1

1 18255 250 12 88 0.388 1606.4 1426.2

12 5780 250 12 2 0.888 116 103

13 1440 250 12 2% 0.888 74 33.2

14 1180 250 12 4236 0.338 499.8 433
REINFORCEMENT:  D<=14 - 75105 |[TOTAL FOR SEGMENT 2 : 3
REINFORCEMENT : 16=D<=25 873.1 [IREINFORCEMENT {KG): 8383.7
REINFORCEMENT :  25<D=32 CONCRETE {M*): 82.16

TOTAL FOR SEGMENT 1 & 2. _ :
REINFORCEMENT : D<=14 13445.0 [REINFORCEMENT (KG): 15003.5
REINFORCEMENT :  16=D<=25 1560.5 : .
REINFORCEMENT: 25<D=32 CONCRETE (M%) 146.76
?2 -7 -2




BOX CULVERT 10+690
2 WINGWALL
WING WALL DETAL A-A
S152 4 — T
N . i
2 200 o £
T‘X T — T
BB
Fd ® 57 & 28,
3 53,54 J ) 2 Byse T
2 ey - &l
] J N A -
3 g t 59 2 9 |7
T 250 1 138 56 1 05 - AT
o ] L
FPLAN
0 /I‘i’ 8
T S AR
of T E § ’
el 4
] 2400 .
+|CALCULATING VALUES
81 = 0200 x 1.750 = 0.350
82 = 51 cos7 - 0.350 0.993 = 0.353
53 = (1750 + 0.600) x (2500 - 0.200) 2 x costf = 2.876
54 : = 53 cos?’ = 2.876 0.993 = 2.898
S5 = (0476 - 0.266) x 1750 : 2 = 0.184
56 = (0343 - 0.266) x 0.600 2 = 0.023
57 = 55 + (1750 x 0.266) = 0184 + 0466 = 0.650
S8 = 56 + (0.600 x 0.266) = 0023 + 0160 - 0.183
59 = 1500 x 0750 = 1125
+|CONCRETE () = 3.92
- Footing = 59 x 2300 @ = 1125 x 2500 = 2.813
- Wing wall : = V1.4 V2 + V3 = 0765 + 0210 + 0130 = 1105
B = 83 x 0266 = . 2876 x 0266 = 0.765
V2 = (2500 - 0200) : 3 (55 + S6 +(53x36)")
= 0767 x 0184+ 0023 + 0.063) = 0.210
V3 = & x 0200 = 0650 x  0.200 = 0.13
+|FORM (m? = 14.88
- Footing = (2500 : cos2U’ + S9) x 2 = {2660 + 1125 x 2 = 7.571
- Wing wall = 61 52 + 53 + & + 57 + S8
o = 0350 + 0333 + 287 + 2898 + 0650 + 0183 = 7.309
+ISCAFFOLDING {m?) = 15.82
- Footing = (2500 : cos”+ 1000 + 1500 + 1000) x 2 x 0750 = 9.241
- Wing wall = 53 o+ S4 o+ 0600 (0343 + 1.000)
= 2876 + 2898 + 0.806 = 6.580
2 - 7. -3
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BOX CULVERT FOR DRAINAGE

(STATION 10+690)
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NOTATIONS FOR QUANTITY CALCULATION
OF BOX CULVERT FOR DRAINAGE
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70 x {Zo+Mm) x 1

(cw) 7F5E = rAy) x 0049 X 0g5IE =
TIIATND 40 NOILVANNO 31 Ta0N0OD T
(gu) 6601 = §0XGFox ( 9¢€°9 + 9gc9 Y +  ¢gox { G95€l +  SoSEL ) =
= §OXSH0x ( qz1 + A ) o+ gox | FA'S + v )
(zw) SISEL = z : 005'T X {( o9gc9  + oI5t ) =
= z : €1 x { g7 + 91T ) =V
(zw) S95°EL = z t005T x 0 9€9 + sy ) =
= z : £l x { ezl + Bl } o=iv
HITAONOD NOUdY T
(zws) CEETHL = Q019 X  Q£S5IE =
= (To+m) x 1 =5
(zw) SZ9¥ = z : 0042 x (et o+ €lsr ) =
= z : IH x ( 9p + 92 ) =95
{zw) 5T9% = 4 : 004 X { sz + gL )=
= z : H X ( Sp + [ } =G5
(zw) ST = z : 00LT X ( €L+ gL ) =
: = z : 1H x { P + o ) =85
(zw) AT = Z : 00T X { cizr o+ €lL1T ) =
= z : 1H x ( £p + £ ) =€5
{zw) SLOFL = z : 0042 X ( 919 + 05Ty ) =
= T tH x (T o+ 7 ) =z§
(zw) GLOFL = rANRE 00L'T x ( 9619 + § oo ) =
= z : iH x { P + 12 } =S
069+0TIAL LMIATND -

LITATAD 40 SHILLINVNO ONINIVIIXT 10 m_.._mﬁ_rm.



(zw) 80061 = 4 x grox 9€¢'9 .+ 9££9 )
= z x grox ( Q1+ =) =
SNITTOHAVIS Z
{zw) 800'6T = z x  grox | 9¢€'9 + 9€€9 )
= Z x szox faz1  + e} =
. NUOT9
(gu) _
[ E7 =510 x( £EET61 + SOV + GT9v . 579'% +  STOF  + SAOPL 4 C/OPL Yy =
=510 x( S + 95 + gs + S + €5+ 5 + 15 ) =

DNIJddIg ANVS s

HJIOTS 10 JOL T7d JOOM VAUV S ¥ X &% % §0=5 - FLON

1SZ0FL +  SO0PL ) =

(wop1) [ §4 4 = QOLTEXETX ( 0000 +
: =  ODLiEXEZX ( 1] + 75 + Is ) =tm
WE=T+,
{urgat) FLERT = D01 G X 6T X [ €£€7T6L + 529F + LorasR +  GI9F o+ racl 4 ) =
= 00l G XGT X { S + 95 + s + ¥S + €s ) =5m
: We=T,
W Tid JOOM 7
{gur) 97 = 1o % { gz9% +  GI9F o+ oY + ord:a 4 + ISOFL + SO ) =
= 10 x (o5 + <5 + 5 + £5 + zS + s ) =

HLTADNOD NYTT'E



2.8. Box culvert at station 10+950






BOX CULVERT 10+950

I BOX CULVERT STATION 104950 _ QUANTITIES
L = 3340 4 1330+ 002 = 26700
| |CULVERT
+|CONCRETE (M3)
S1=82 = 2930 x 2410 - A0 ox LM+ 2 ¥ G000 x Gy = 2,318
$ = SI + S2 = 1633
VOLUME = S x{I33404 133400 + 3900 x 0200 x 0300 x 2 = 12436
DOUBLE BOX CULVERT
. 5900 s
Il 2050 , 2850 1].
[ | A
L e w0 s 3w S2
- Q_}__ i , i b
=1 CJT l _gr L
§ g ‘100
2—
§—
51
+{FORM (M2) $19.90
* |INSIDE FORM (M2) | | | | 291.649
BOX BULWARK = (1500 + 2 x 0100 x (USINSS® - 1) x 26680 x 4 =| 16392
BOTTOM OF THE BOX = (2500 - 0100 x  2)  x 26680 x 2 =| 122728
*lOUTSIDE FORM (M2) 128253
1BOX BULWARK = 2050 x 2 x 26680 + 4 x 0300 x 0.200 =] 109.628
THEEND OFCULVERT (= 8§ x 2 + 3900 x 0200 x 4 = 13.990
CENTER = S S = 4.635
+{SCAFFOLDING (M2) = 2050 x 2000 x 26680 + 1000 x 0300 x 0200 - 109.63
+|SUPPORT ' :
AREA (M2) = 5900 x 1500 - S = 1215
VOLUME (M3) |« AREA x L =] 11254




GT 104950

BOXCULVERT STATION 104950
QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1 &2

TOTAL WEIGHT

SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTAL LENGTH
OF BAR {mm) (mm) {mm) OF BAR (keg/m) (m) (kg)
1 3660 125 1 214 1.208 783,24 946.3
2 2350 250 12 108 0.888 5318 253
3 6270 250 14 108 1.208 677.16 8183
3 1500 250 14 12 1.208 318 3843
5 1330 125 18 214 1.998 3317 662.6
5 1970 750 12 26 0.888 12552 3778
7 2350 125 12 214 0.888 502.9 63
8 1049 250 12 216 0.888 226,581 2012
9 1120 250 12 216 0.888 241.92 2148
10 13845 250 12 32 0.883 719,94 639.2
11 13945 250 12 88 0.888 1227.16 1089.3
12 5780 250 12 2 0.888 11.36 103
13 1410 250 12 % 0.388 374 3.2
1 1180 250 12 32016 0.888 377.7888 3354
REINFORCEMENT : D<=14 57221 |[TOTAL FORSEGMENT 1:
REINFORCEMENT : 16=D<=25 662.6 [REINFORCEMENT (KG): 63R4.7
REINFORCEMENT :  25<D=32 . |CONCRETE (M®): 62.18
TOTAL FORSEGMENT 1 & 2 .
REINFORCEMENT : D<=14 11444.29 |REINFORCEMENT (KG) : 12769.5
REINFORCEMENT :  16=D<=25 1325.195
REINFORCEMENT : 25<D=32 CONCRETE (M3) < 124.36
2 -8 -2




BOX CULVERT

10+950

2| WINGWALL |
‘ WING WALL DETAL A-A
5152 o I
hY zr_\g 2100 !
T 1 T
X B:B
- T |2 58
g 53,54 . 2 _ﬂ 56 «S:IT T
+— 2 ~t ! 2
2 g 59 2 59 %"
Ty ps | |38 76165 - STETETIE
& I B Lm0
PLAN
g
8 1
+|CALCULATING VALUES
51 = 0200 x 1750 - 0.350
82 = g1 cos?” = 0.350 0.993 =| 0353
53 = (1750 + 0.600) x (2500 - 0.200) 2 x cos20’ = 2.876
S4 = 53 : cos? = 2876 0.993 = 2.898
85 = (0476 - 0266) x 1.750 2 - 0.184
S6 = (0343 - 0266) x 0.600 2 = 0.023
s7 = 85 + (1750 x 0.266) = 0184 + 0466 = 0,650
S8 $6  + (0.600 x 0.266) = 0.023 + 0.160 = 0.183
. 59 = 1500 x 0750 = 1125
+|CONCRETE (m’) = 3.92
- Footing . = 5% x 2500 = 1125 x 2500 = 2.813
- Wing wall = Vi o+ V2 + V3 = 0765 + 0210 + 0130 = 1.105
: Vi = 83 x 0266 = 2876 x 0.266 - 0.765
V2 = (2500 - 0200) : 3 (S5 + 86 +(S5x56)™)
= 0767 x (0.184 + 0.023 0.065) - 0.210
V3 = S7 x 0200 = 0650 x 0.200 - 0.13
+{FORM (m") = 14.88
- Footing = (2500 : cos20'+ 59 2 = (2660 + 1125) x 2 = 7571
- Wing wall = s 52 53 S4 + 57 + S8
= 0350 + 0353 + 2876 2898 + 0650 + 0183 = 7.309
+|SCAFFOLDING (m?) = 15.82
- Footing = (2500 : cos20’ + 1000 + 1500 + 1000) x 2 x 0750 = 9,241
- Wing wall = S3 S4 + 0600 x (0343 + 1.000) "
= 2876 + 2808 + 0806 = 6.580
2 - -3
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BOX CULVERT FOR DRAINAGE !
(STATION 10+950) :
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NOTATIONS FOR QUANTITY CALCULATION
OF BOX CULVERT FOR DRAINAGE
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2.9. Box culVert at station 11+451






BOX CULVERT 11+451
I BOX CULVERT STATION TENEY QUANTITIES
L = 330+ 13005 gm =
1|CULVERT
+|CONCRETE (M3)
S1=82 2930 v 2050 - 2500 x = 1318
S + 82 4635
VOLUME i3+ 13340 4 = 124.36
DOUBLE BOX CULVERT
ii_ 1950 ;
5
S i
s o g ]
A 8 | oo =
: l |
. 7
Sl
+|FORM (M2) 419.90
*|INSIDE FORM (M2} 291.649
BOX BULWARK + 2 x 0100 x (1/SIN4S" - =| 168921
BOTTOM OF THE BOX S0 x ) X 2 122,728
*|OUTSIDE FORM (M2) 128.253
BOX BULWARK X 2 x 26680 + 109.628
THE END OF CULVERT X2+ 5500 x 13.990
CENTER ' 4.635
+|SCAFFOLDING (M2) x 2000 x 26680 + 109.63
+|SUPPORT _
AREA (M2) x 1500 - S 4215
VOLUME (M3} x L 112.54




GT 11+451

BOXCULVERT STATION 11+451

QUANTITIES TABLE OF REINFORCEMENT

SEGMENT1 &2

SYMBOL { UNIT LENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTAL LENGTH | TOTAL WEIGHT
OF BAR {mm) {mum) {mm} OF BAR {kg/m) {m) (ke
1 3660 125 14 214 1.208 783.24 M6.5
2 2350 50 12 108 0.888 2538 2233
3 6270 250 14 108 1.208 677.16 818.3
4 1300 250 14 nz 1.208 318 3843
> 1350 125 18 214 1.998 sz 6626
6 1970 250 12 216 0.838 425.52 37738
7 2330 125 12 214 0.888 5029 H6.5
& 1049 250 12 216 0.883 226.584 201.2
-9 1120 250 12 216 0.888 241.92 © 2148
10 13845 250 12 32 0.883 719.54 639.2
11 13945 250 12 83 0.338 122716 10895
12 5780 50 12 2 0.888 11.36 163
13 1440 250 12 26 0.388 374 332
14 1180 250 12 320.16 0.888 3777588 3354
REINFORCEMENT: = D<=14 57221 |TOTAL FOR SEGMENT 1 ;
REINFORCEMENT :  16=D<=25 662.6 |REINFORCEMENT (KG): 6384.7
REINFORCEMENT :  25<D=32 CONCRETE (M?): 62.18
TOTAL FOR SEGMENT 1 & 2 -
REINFORCEMENT : ~ D<=14 11444.29 |REINFORCEMENT (KG) : 12769.5
REINFORCEMENT : 16=D<=25 1325.195
REINFORCEMENT: 25<D=32 - |CONCRETE (M) : 124.36
2 -9 -2




BOX CULVERT 11+451
2|WINGWALL |
WING WALL DETAL A-A
51,52
®!. 266
o\ - 2 ; i L
N B-B.
S5
2 A
g 5354 TI7 % By T
g tr NS
+ 2 -+ L 2
& g~ $9 % 59 g‘:]L )
I o , (32 6 L TS - ETITRET
® o] "I
Vi V2 V3
PLAN T
™ 2 7
Be
+|CALCULATING VALUES
51 = 0200 x 1750 =l 0350
52 = 5l cos? = 0.350 0.993 = 0353
53 = (1750 + 0.600) x (2500 - 0.200) 2 x cos20’ = 287
S4 = 83 : cos? = 2,876 0.993 =l 2898
55 = (0476 - 0266) x 1750 2 =l 0184
56 = (0343 - 0266} x 0.600 2 =l 002
74 S5 + (1750 x 0.266) = 0184 + 0466 =l 0650
S8 = 86 + (0600 x 0266) = 0023 + 0160 =t 0183
9 = 1500 x 0750 =i 1125
+|CONCRETE (m) = 392
- Footing = 59 x 2500 = 1125 x 2500 o=l 2813
- Wing wall = V1 V2 o+ V3 = 0765 + 0210 + 0130 =| 1105
\Z1 = 83 x 0266 = 2876 x 0266 = 0765
v2 = (2500 - 0200) @ 3 (S5 + S6 +(53x86)™)
' = 0767 x (0184 + 0023 0.065) = 0210
R = 'S7 x 0200 = 0650 x 0200 = 0.13
+|[FORM (m?) = 1488
- Footing = (2500 : cos20"+ 59 x 2 = (2660 + 1125) x 2 =| 7.571
- Wing wall = si 2 + S3 4 o+ S7 o+ S8
_ = 0350 + 0353 + 2876 2898 + 0650 + 0183 = 7309
+|SCAFFOLDING {m?) ' = 15.82
- Footing = (2500 : cos20° + 1,000 1500 + 1000) x 2 x 0750 =| 9241
- Wing wall = 83 + 5S4 + 0600 (0.3 + 1.000)
' = 2876 + 2898 + 0806 = 6580
2 - -3
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NOTATIONS FOR QUANTITY CALCULATION

OF BOX CULVERT FOR DRAINAGE
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(gw) §95°EL = z : 00cT x ( o9€g9 + 9igy )} =
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2.10. Box culvert at station 11+690






BOX CULVERT

11+690

1| - BOXCULVERT STATION 11+690 QUANTITIES
L = 15590 + 15590 + 002 = 31.200
1{CULVERT
+|CONCRETE (M3)
51=52 = 2950 x 2530 - 2300 x 2000 + 2 x 0100 x 0100 = 2543
s = s1 + S2 = 5,085
VOLUME = S x(15390+ 15390) + 35900 x 0200 x 0300 x 2 =| 15926
DOUBLE BOX CULVERT
. 5500 .
;r 2850 950 1.
!;oo 500 Rl?o 7500 mlL 52
%L_‘lr 11 ]
| Tl
el
= 7 '
51
+{FORM (M2) 606.22
+|INSIDE FORM (M2) £26.982
BOX BULWARK = (2000 + 2 x 0300 x (LSINGS® - 1))  x 31180 x 4 =| 280436
BOTTOM OF THEBOX  |= (2950 - 0300 x 2) x 31180 x 2 =|  146.546
* [OUTSIDE FORM (M2) 179.233
BOX BULWARK = 23550 x 2 «x 31180 + 4 x 0300 x 0.200 ={  159.258
THEENDOFCULVERT (= S x -2 + 35900 x 0200 x 4 = 14.890
CENTER = 8 = 5,085
+|SCAFFOLDING (M2) . |= 2550 x 2000 x 31180 + 4000 x 0300 x 0.200 =] 159.26
+ |SUPPORT
AREA (M?) = 5900 x 2000 - S = 6.715
VOLUME (M3) = AREA x L =| 20951

2

-10 - 1




GT 11+690

BOXCULVERT STATION 11+690
QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1 & 2

SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER{ UNITWEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR {mm}) {(rnmj) {mm} OF BAR (kg/m) {m) (kg)
1 4160 123 14 250 1.208 1040.0 1256.7
2 2830 250 12. 126 0.888 3391 318.8
3 6270 250 14 126 1.208 790.0 9547
4 1500 250 4 248 1.208 3720 H9.5
5 1530 125 18 250 1.998 3875 7741
6 1970 250 12 252 0.888 196.4 Ho7
7 2850 125 12 250 0.388 7125 632.6
8 1049 250 12 252 0.88% 2643 Tongy
9 1120 250 12 252 0.888 2822 250.6
10 16095 250 12 52 - 0,888 836.9 7430
11 16195 250 12 100 0.888 16193 1437.8
12 5780 230 12 2 0.888 116 103
13 140 230 12 2 (0888 374 332
14 1180 250 12 37416 0.888 H13 3920
15 1280 250 12 37416 0-888 789 1252
REINFORCEMENT : D<=14 75379.9 {TOTAL FOR SEGMENT 1:
REINFORCEMENT : 16=D<=25 7741 |REINFORCEMENT (KG): 8353.9
REINFORCEMENT : 25<D=32 - |CONCRETE (M3): 79.63
. TOTAL FOR SEGMENT 1 & 2 :
REINFORCEMENT : D<=14 15159.76 [REINFORCEMENT (KG) : 16707.9
REINFORCEMENT : 16=D<=25 1548.125 :
REINFORCEMENT ;: 25<D=32 CONCRETE (M3) : 159.26
2 -10 - 2




BOX CULVERT 11+690
2 WINGWALL
5152 o WING WALL DETAL A-A
K by . 5
T 1 : “T~T
!
g 57 \ 3 B-8
g~ : A s g 7
g 53,54 ;f 1\ g g - 56 ‘;T
8 iz + y +3
2 2| 59 % 59 usl‘
L1 d A
! oo | 12883 108 maMy s
®
PLAN —
g a 3 4
g
f e g
13 i
+|CALCULATING VALUES |
51 = 0200 x 2.250 = 0.450
s2 = 5] cos7” = 0.450 0.993 = 0.453
3 = (2250 + 0.600) x (3500 - 0.200) 2 x cos20" = 5.004
S4 = 8 cos? = 5.004 0.993 - 5.042
S5 = (0553 - 0.266) x 2250 : 2 = 0323
56 = (0343 - 0266) x 0600 : 2 = 0.023
s7 = S5 + (2250 x 0.266) = 0323 '+ 0599 = 0.922
58 = 56 + {0.600 x 0.266) = 0023 + 0160 - 0.183
59 = 2000 x 0.750 = 1.500
+{CONCRETE (m”) = 7.25
- Footing = 59 x 350 @ = 1.500 x 3500 = 5,250
- Wing wall = VI + V2 + V3 = 1331 + 0480 + 0184 = 1.995
Vi = 83 x 0266 = 5004 x 0.266 ' = 1331
v2 = (3500 - 0200): 3 x (S5 + 86 +(S5x56))
' = 1100 x (0323 + 0023 + 0.086) = 0480
V3 = S7 x 0200 = 0922 x - 0.200 = 0.184
+[FORM (m?) = 22.50
- Footing = (3500 : cos20®+ S9) x 2 = (3725 + 1500) x 2 = 10,449
- Wing wall = 51 52 0+ S3 S4 + 57 o+ . S8
_ = 0450 + 0453 + 5004 5042 + 0922 + 0183 = 12.053
+|SCAFFOLDING (m?) ' = 25 44
. Footing = (3500 : cos20" + 1000 + 2000 + 1000) x 2 x 0750 =| 11587
- Wing wall’ = 83 + 54 o+ 0600 {0.343 1.000)
' = 5004 + 5.042 + 0.806 = 10.852
2 -10 - 3
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NOTATIONS FOR QUANTITY CALCULATION
OF BOX CULVERT FOR DRAINAGE
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'2.11. Box culvert at station 11+976.5






BOX CULVERT 114976.5
1 BOX CULVERT STATION 11+970.5 QUANTITIES
L = 12362 + 13362+ 002 = 27143
1|CULVERT
+|CONCRETE (M3)
S1 = 800 x 4730 . 5400 x 4000+ 2 x 030 x 05 = 7730
52 = L3N x 030 o+ 020 x 0200 2 S 0410
S = §1 + 92 = 8.140
VOLUME = 0§ x{13362+ 13362) + 580 x XN x 030 x 2 o= 22148
SINGLE BOX CULVERT
’ . S E—
]
7§
§1"
+|FORM (M2) 674.345
* INSIDE FORM (M2) _ _ 387314
BOX BULWARK = (4000 + 2 x 0300 x (LSINGS® . 1)) x 27123 x I =| 230466
EOTTOM OF THE BOX = (3000 - 0200 x ) x WIB x| = 11934
IRETAINING WALL = (1300 +(1:SING5° - 1) x 02000 x 2712 = 37.507
* |OUTSIDE FORM (M2) _ ' 287.032
BOX BULWARK = 4730 x X 1B + 4 x 0300 x 0200 =| 257909
THEEND OFCULVERT (= S x 2 SINgS" + 5800 x 0200 x 4 =| 20983
CENTER = S ' =l 8140
+|SCAFFOLDING (M2) = BOX BULWARK = 257909
+SUPPORT _
AREA (M2) = 4750 x 2000 x 27123 + 4000 x 0300 x 0200 = 1.360
VOLUME (M3) = AREA x L =l 36914

2 -11 -1




GT 11+976.5 - 182

BOXCULVERT STATION 114976.5

QUANTITIES TABLE OF REINFORCEMENT
SEGMENT 1 & 2

SYMBOL UNIT LENGTH | SPACE | DIAMETER | NUMBER UNIT WEIGHT TOTALLENGTH | TOTAL WEIGHT

OF BAR (mm) (mm) | (mm) | OFBAR (kg/m) (m) ikg)
1a 7770 250 20 108 2.466 839.2 2069.5
1b 7782 250 20 3 2.466 223 576
2 4610 250 20 106 2.466 188.7 1205.1
3a 6604 250 22 53 2.984 350.0 10444 |
3b 6627 250 2 2 2.984 133 39.5
4a 6360 250 20 108 2.466 686.9 1693.9
4b 6382 250 20 3 2.466 19.1 172
5a 3220 250 12 108 0.888 347.8 308.7
5b 3232 250 12 6 0.888 19.4 172
6a 6375 250 20 | 53 2.466 3485 859.4
6b 6598 250 20 2 2.466 132 325
7 5170 250 16 11 1578 573.9 9058
8a 1567 250 12 108 0.888 169.2 150.2
8b 1571 250 12 3 0.888 47 42
% 1638 250 12 108 0.888 176.9 157.0
9% 1642 250 12 3 0.888 49 1.4
10 1560 250 12 24 0.588 37.4 132
11 5682 250 12 2 0.888 114 10.1
12 3700 250 12 54 0.883 1998 177 4
13 1355 250 12 54 0.888 732 65.0
14 14207 250 12 48 0.888 681.9 6054
15 14068 250 12 32 0.888 150.2 399.7
16 14546 250 12 32 0.888 165.5 113.2
17 14006 250 12 10 0.888 1401 1243
18 14307 250 12 48 0.888 686.7 609.7
19 1410 250 14 228 1.208 215 388.5
20 1440 250 12 228 0.888 3283 291.5

REINFORCEMENT :  D<-14 3759.7 |TOTAL FOR SEGMENT 1.

REINFORCEMENT : 16=D<=25 7955.1 |REINFORCEMENT (KG): 11714.8
REINFORCEMENT :  25<D=32 CONCRETE (M?): 110.74
TOTAL FOR SEGMENT 1 & 2
REINFORCEMENT ;  D<-14 7519.493 |REINFORCEMENT (KG) - 234297
REINFORCEMENT - 16=D<=25 15910.16 _ T
REINFORCEMENT :  25<D=32 CONCRETE (MY : 221.48
2 - 11 - 2




BOX CULVERT 11+976.5
2| WINGWALLTYPEI
5167 ® WING WALLTYPE [ A-A
= 50 . B
"“\T\"‘i‘\ 1 — [m
2 t . B-B
2 f KB) g ¥ SS ” 57
| s354 S8 3 g6
g i g A g1
i 4 [ 59 59 |48
i1 Lo 2
L o 4
@A
PLAN
e
m
P—* [
wi 7
i "
L o ]
t
+|CALCULATING VALUES
)| = 0200 x 4350 = 0.870
) = 51 . cos? = 0.370 0,993 = 0.877
53 = (4330 + 0600) x (P00 - 02000 ;2 x cosd =| 18633
54 = 53 cos? = 18.633 0.993 =l 18773
S5 = (0784 - 0231} x 4350 2 = 1139
56 = (0323 - 0.251) x 0600 2 = 0.022
s7 = 55 + (4350 x 0.251) = 1159 + 1.092 = 2251
S8 = 56 + (0600 x 0251) - 00zz + 0151 = 0173
59 = 3700 x 1.000 = 3.700
+|CONCRETE (m) = 36.97
- Footing = §9 x 7.700 = 3700 x 7700 =| 28490
- Wing wall = VI + V2 + V3 = 4677 + 3350 + DASD = 8477
Vi = §3 x 0251 = 18633 x 0251 = 1677
V2 = (7700 - 0200) : - 3 (S5 + S+ (S3x56)™%)
= 2300 x (L1359 + 0022 + (.160) - = 3350
V3 = 57 x 0200 = 2351 x 0200 = 045
+|FORM (m?) = 64.44
- Footing = (7700 : cos3’ + - S9) 2 = (P79 0+ 3700 x 2 .= 22.859
- Wing wall = 81 + 2.+ 53 S4 + S + S8
. = 0870 + 0877 + '18.633 + 18773 + 2251 + 0173 = 41.576
+{SCAFFOLDING (m’) ‘ = 65.06
- Footing ' = (7700 : s+ 1000 + 3700 + 1000) x 2 x 1000 = 26.859
- Wing wall = 53 + S§ + D00 x {0323 1.000}
= 18633 + 187573 + 079 : = 38.200
2 -11 - 3
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BOX CULVERT 11+976.5

3| WINGWALLTYPEII
WING WALL TYPE II
® A
5182 7 - i i
i ke [
i—\
R o B-B
a” S7 il cc 3 —_—
Al s3s i 56 2 S8
: Csdl sy
El s9 18] 23 | 89
+|CALCULATING VALUES
s1 = 0200 x 4330 = 0.870
52 « 51 cos? = 0870 : 0993 : = 0.877
53 = (4350 + 0600) x (FF00 - 02008 : 2 x cos” = 19.754
54 = 8 i cos? = 19754 : 0993 = 19.902
S5 = (0799 - 0.259) x 4350 : 2 =l 1175
6 = (0333 - 0259) x 0600 : 2 = 0.022
7 = S5 + (4350 x 0259) = L175 + 1127 = 2302
58 = S + (0600 x 0.259) = 0.02 + 0155 = 0.177
$9 - = 3700 x 1.000 _ = 3700
+{CONCRETE {m*) = 37.47
- Footing : = 59 x 7700 = 3700 x 7700 = 28.490
- Wing wall = V1 + V2 + V3 = 5116 + 3400 + 0460 = 8.976
v1 .= S8 x 0259 = 19754 x 0259 = 5116
V2 = (7700 - 0200) : 3 x (S5 + S6 + {S3xS6)™)
= 2500 x (1.175 + 002 + 0.161) = 3.400
V3 = 57 x 0200 . = 2302 x  0.200 = 046
+{FORM {m?) _ = 67.67
- Footing = (7700 : cos20” + 59} x 2 .= (8194 + 3700) x 2 = 23788
- Wing wall = &8 + 582 + 5 + & + 57 + 8§
' © = 0870 + 0877 + 19754 + 19902 + 2302 + 0177 = 43.882
+|SCAFFOLDING (m?) _ = 68.24
- Footing = (7700 : cos20" + 1000 + 3700 + 1000) x 2 x 1.000 = 27788
- Wing wall = S5 + 5 + 0600 x {0333 + 1.000) '
= 19754 + 19902 + 0500 = 40456
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BOX CULVERT

11+976.5

e

WINGWALL TYPE II1

WING WALL TYPE IR

.

U - S

’ L'M;_gzﬁ-;;]

¥
ok
[ ¥
"N

CALCULATING VALUES

-
51 0200 x 4350 = 0.870
52 s1 cos = 0.870 0993 = 0877
S3 (4350 + 0.600) x (7700 - 0.200) 2 x aw2d =| 20481
54 53 cos?” = 20481 0.993 = 20,633
S5 0.852 - 0276) x 4350 2 = 1253
S6 0355 - 0.276) x 0.600 2 , = 0.024
57 55+ (4350 x 0.276) = 1253 + 1201 = 2454
S8 S6  + {0.600 x 0.276) = 0024 + 0166 = 0.190
: 59 4000 x 1.000 = 4000
+|[COMCRETE {m?) = 40.57
-Footing 59 x 7700 = 4000 x  7.700 ={ 30800
- Wing wall Vi o+ V2 o+ V3 = 5633 4+ 3630 + 0491 = 9774
V1 53 x 0276 = 20481 x 0276 = 5633
V2 (7700 - 0200) : 3 (S5 + 56 + (55x56)°%) '
2500 x (1253 + 0024 0.173) ' = 3630
% 57 x 0200 = 2454 x 0200 = 0451
+|FORM (m?) = 70,50
- Footing (7700 : cos23” +  5H) 2 = (849 + 400O) x 2 = 24.992
- Wing wall 51 S2 + S3 4+ S& + S + 58
_ 0870 + 0877 + 20481 + 20635 + 2454 + 0190 =| 45306
+|SCAFFOLDING {m} ' _ = 70,92
- Footing (7700 : cos23' + 1000 + 4000 + 1.000) x 2 x 1000 = 28.992
- Wing wall 53 S4 o+ 0600 x (0355 + 1.000) -
20481 + 20635 + 0.813 =] 41929
2 -11 -7
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BOX CULVERT H+976.5
5 RETAINING WALL
RETAINNG WAL 11
_mﬁﬁlgmg _ﬂm_'im."
4 [leom 51
R J s2 ?(—‘*5 83
EA &/
1o ! Ve
PLAN
g
+ | CONCRETE (M3)
s = 51 + 52 + 83 1.760
51 = 0300 x (1300 - 0.200) _ =| 0330
52 = (0300 + 0300 + 0200) x 0200 2,000 =| 0080
S3 = 0750 x 13800 = 1.350
VOLUME = S x 77 = 1360
+ [FORM (M2) : 38.39
BASE OF RETAINING WALL = 1807 x 0750 + 2 x 0750 7729 =| 12949
RETAINING WALL = (1300 - 0200) x 7729 x 2 (B1 @ COS8sY) = 207%
FOOT-RETAINING WALL = 7729 x 02 : SIN® + (52 : COS85%) + 7729 x 02 =| 4630
+ISCAFFOLDING (M2) 46.12
* [BASE OF RETAININGWALL _ 37.221
PERIMETER = 1807 + 1000 + 7729 + 1000 7729 o+ 1000 + 1004 = 21.269
AREA = PERIMETER x 0730 =| 15952
* [RETAININGWALL = 2 x 7729 x 1800 + 1.800 0301 + 1.000) = 30.166
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NOTATIONS FOR QUANTITY CALCULATION

OF BOX CULVERT FOR PATH & DRAINAGE
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BOX CULVERT FOR PATH & DRAINAGE

(STATION 11+976.50)
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2.12. Box culvert at station 12+180






BOX CULVERT 124180
1 BOX CULVERT STATION 12+180 QUANTITIES]
' L = 19210 + 19210 + 002 = 38.440
1|CULVERT
+|CONCRETE (M3)
51=52 = 2950 x 2530 - 2300 x 2000 + 2 x 0100 x 0100 =| 2543
5 = 51 + S = 5085
VOLUME = S x(19210+ 19210) + 3900 x 0200 x 0300 x 2 =| 19608
POUBLE BOX CULVERT
- 550 .
! 2950 250 }
- _%ou 200 sciq 250 mclL S2
g 1 T
)
]
B
51
+ [FORM (M2) 716.82
+INSIDE FORM (M2) _ 500.665
BOX BULWARK = (2000 + 2 x 0100 x (ISINAS® . 1)) x 38420 x 4 =| 320091
BOTTOM OF THE BOX = (2950 - 0300 x 2)  x 38420 x 2 =| 180574
*{OUTSIDE FORM (M2) 216.157
BOX BULWARK = 2550 x 2 x 38420 + 4 x 0300 x 0200 =| 19182
THEENDOFCULVERT |= S x 2 + 5900 x 0200 x 4 =|  14.89%
CENTER = S =| 5085
+ [SCAFFOLDING (M?2) = 2550 x 2000 x 38420 + 4000 x 0300 x 0.200 =| 19618
+|SUPPORT
AREA (M2) = 5900 x 2000 - S =| 6715
VOLUME (M3) = AREA x L =| 25812

2 -12 -1




GT 12+180

QUANTITIES TABLE OF BOXCULVERT STATION 12+180
SEGMENT 1 & 2

SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR (mm} {mm) (mm) OF BAR {kg/m) {mj} tkg)

1 4160 123 i 306 1,208 12730 1538.3

2 2850 230 12 154 0.888 1389 389.7

3 6270 250 4 154 1.208 9635.6 1166.8

4 1300 250 14 304 1.208 4360 3310

5 1530 125 18 306 1.998 474.3 9473

6 1970 250 12 308 0.338 606.8 538.7

7 2850 125 12 306 0.888 §721 T3

8 1049 250 12 308 0.838 3231 2868

9 1120 250 12 308 0888 345.0 306.3

10 19715 50 12 32 0388 1023.2 910.2

11 19815 250 12 100 0.888 19815 1759.2

12 5780 250 12 2 0.838 116 10.3

13 1440 250 12 26 0.888 T4 33.2

14 1180 250 12 161.04 0.888 5440 483.0

15 1280 250 12 461.04 0.888 590.1 323.9
REINFORCEMENT : D<=14 - 9271.6 {TOTAL FOR 1 SEGMENT : .
REINFORCEMENT : 16=D<=353 947.5 |REINFORCEMENT (KG): 10219.1
REINFORCEMENT :  25<D=32 CONCRETE (M3): 98.04

TOTAL FOR SEGMENT 1 & 2

REINFORCEMENT : D==14 18543.26 {REINFORCEMENT (KG) : 20438.2
REINFORCEMENT : 16=D<=25 1894.904 .
REINFORCEMENT: 25<D=32 CONCRETE (M?) : 196.08

2 -12 - 2




BOX CULVERT 12+180

2 WINGWALL
SIS2 o WINGWALL DETAR A-A
\ 4 3360 . 65
N B H
b
|
‘ B-B
: ® ¥ l_\.T 5 gg 256
2 : ! 5 L
-] 5354 .g_i__T \ y— ) 58 56 c:'j"'r
T mjﬁ AL SR r“Qﬁ g
g 3" 59 & 59 ?_1"
e g4l [ = e
L 3508 4 By sy 105 I S
@ @ i P . T
sl vz V3
PLAN —
iRE
TTT )
8 % S
"Nk
‘f 5 ns/\ E
tAs L
+|CALCULATING VALUES
51 = 0200 x 2.250 . = 0.450
2 = &1 .: cos?" = 0450 :  0.993 ={ 0453
3 = (2230 + 0.600) x (3.500 - 02000 : 2  x cos2" = 5.004
S4 = 53 : cos”® | = 5004 @ 0993 = 5.042
55 = (0553 - 0.266) x 2250 : 2 . = 0323
6 = (0343 - 0.266) x 0600 : 2 = 0.023
57 = S5 + (2250 x 0.266) = 0323 + 059 = 0922
S8 = 56 + (0.600 x 0.266) = 0023 + 0.160 = 0.183
s9 = 2000 x 0750 = 1.500
+|CONCRETE (m’) _ = 7.25
- Footing = 5§99 x 3300 = 1500 x 3.500 = 5.250
- Wing wall = VI o+ V2 '+ V3 = 1331 + 0480 + 0184 = 1,995
: '} = 53 x 0.266 - - 5004 x 0266 = 1.331
V2 = (3500 - 0200) : 3 x (S5 + S6 . +(55x56)™)
= 1100 x (0323 + 0023 + 0.086) = 0.480
V3 = 87 x 0200 = 0922 x 0200 = 0.184
+|FORM (m’) o - =] 2250
-Footing = (3500 : cos20”+ S9) x 2 = (3725 + 1500) x 2 =| 10449
- Wing wall = S + 52 + 83 + sS4 o+ 57 + S8 '
o = 0450 + 0453 + 5004 + 5042 + 0922 + 0183 =| 12053
+|SCAFFOLDING (m%) _ C =] . 2244
- Footing ' = (3500 : cos2”+ 1000 + 2000 + 1000) x 2 x 0750 =| 11587
- Wing wall = S3 + S4 + 0600 x (0343 + 1.000)
' = 5004 + 5042 + 0806 - : =| 10852
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BOX CULVERT FOR DRAINAGE

(STATION 12+180)
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NOTATIONS FOR QUANTITY CALCULATION
OF BOX CULVERT FOR DRAINAGE
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2.13. Box culvert at station 12+592.5






12+592.5

BOX CULVERT
I BOX CULVERT STATION 1243925 QUANTITIES
L = 14329 + 14329 + 002 = 28678
1|CULVERT
+ |CONCRETE (M3)
51 = 5800 x 4750 - 3000 x 4000 <+ 2 x 0300 x 0.300 = 7.730
52 = 1300 x 0300 + 0200 x  0.200 2 = 0410
S = S1 + 82 = $.140
VOLUME = S x (14329+ 14329) + 3800 x 0200 x 0300 x 2 =[ 23397
SINGLE BOX CULVERT
N 2300 i
I l
5000 400
| ]
1
A
+|FORM (M2) 711.38
*|INSIDE FORM (M2) 409.253
BOX BULWARK = ({000 + 2 x 0300 x (LSINGS® . 1)) x 28658 x 2 =| 243528
BOTTOM OF THE BOX = (5000 - 0300 x 2) x 28658 x 1 =| 126095
RETAINING WALL * (1300 + (LSING5® - 1)  x 0200) x 2866 = 39.630
* |OUTSIDE FORM (M2) ' 302128
BOX BULWARK = 4750 x 2 x 28658 + 4 x 0300 x 0200 =| 27249
THEENDOFCULVERT |= S x 2 : SIN73' + 5800 x 0200 x 4 =| 21497
CENTER =5 = 8.140
+ |SCAFFOLDING (M2) = 4750 x 2000 x 28658 + 4000 x 0300 x 0200 ={ 27249
+|SUPPORT
AREA (M2) = 5800 x 4750 - S =1 19410
VOLUME (M3) = AREA x L =]  536.64
2 -13 - 1




GT 12+592.5 - 142

BOXCULVERT STATION 12+592.5

QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1 &2

SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER |  UNITWEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR {rum) (mum) (mm) OF BAR {kg/m} {m) tkg)
la 7770 250 20 110 2,466 8547 2107.8
1b 7881 250 20 7 2.466 35.2 136.1
2 4610 250 20 108 2,466 4979 12278
3a 6604 250 22 o4 2.984 356.6 10642 -
3b 6808 250 22 6 2.984 40.8 1219
4a 6360 250 20 110 2166 699.6 17253
4b 6560 250 20 7 2,466 459 1132
5a 3220 250 12 110 0.888 3542 3145
5b 3334 250 12 14 0.888 46.7 114
ta 6575 250 20 54 2.466 3551 873.7
6b 6783 250 20 - 6 2466 40.7 1004
.7 5170 250 16 117 : 1.578 60+4.9 9547
8a 1567 250 12 110 (1.888 _ 1724 133.0
8b 1608 250 12 7 0.888 11.3 10.0
Qa - 1638 250 12 110 0.888 180.1 15399
9 1680 250 12 7 " 0.888 11.8 104
16 1560 250 12 24 0.888 374 332
11 5860 250 12 2 : 0.888 11.7 10.4
12 3700 250 12 37 0.888 : 2109 187.2
13 1355 250 12 57 0.888 77.2 68.6
14 14613 250 12 48 0.888 701.4 6227
15 13980 250 12 32 0.888 4473 397.2
16 15446 250 12 32 0.888 4943 438.8
17 14204 250 12 10 0.388 142.0 1261
18 14713 250 12 48 0.888 706.2 627.0
19 1410 250 14 248 1.208 349.7 422.6
20 1440 250 12 248 0.888 357.1 3171
REINFORCEMENT : D<=14 3940.1 |TOTAL FOR SEGMENT 1:
REINFORCEMENT : 16=D<=25 8427.1 |REINFORCEMENT (KG}: 12367.2
REINFORCEMENT: 25<D=32 CONCRETE (Ms_):_ 116.99
TOTAL FOR SEGMENT 1 & 2 '
REINFORCEMENT : D<=14 7880.264 |REINFORCEMENT (KG) : 24734.4
REINFORCEMENT : 16=D<=25 16854.13
REINFORCEMENT: 25<D=32 CONCRETE (M) - 233.97
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BOX CULVERT 1245925

2 WINGWALLTYPE ]
WING WALL TYPE A-A
5152 ®
T\ 0 3
T"”\‘” | T i
2 5 } B-B
g n }‘:' E - E; 5 ?L% ; 55‘7
’ 5354 ) 4 2
& L ?_JL B
ol EINEEN SIREE!
’ _l e stel el ome |
! o | B -

|

2849

Joral |
MR
1350

2063

|

i m 1
+|CALCULATING VALUES
s1 = 0200 x 4350 ' = 0.870
52 = 51 : cos? = 0570 : 0993 = 0.877
53 _ = (4350 + 0.600) x (7700 - 0.200) 2 x casis’ = 19.217
S4 = 83 . cos? = 19217 . 0993 = 19.261
S5 = {0799 - 0259) x 4350 : 2 = 1.175
. %6 = (0333 - 0259) x 0600 : 2 = 0.022
7 = S5 + (4350 x 0.259) = 1175 + 1127 = 2302
'S8 = 56 + (0500 x 0.259) = 0022 + 0155 = 0.177
.89 = 3700 x 1.000 = 3.760
+|CONCRETE (m’) _ ' ={ 3733
- Footing = 59 x 7700 = ‘3700 x  7.700 = 28.490
- Wing wall _ = VI o+ V2 + V3 - 4977 + 3400 + 0460 = 8.837
\%| = 53 x 0259 = 19217 x 0259 = 4977
V2 = (7700 - 0200) : 3 x (S5 + 86 + (55x56)™)
' = 2500 x (L175.+ 0022 + 0.161) ' =l 3400
V3 = S7 x 0200 = 2302 x 0200 - 0.46
+[FORM (m?) : = 66,15
-Footing = (7700 : cosl3”+ S9) x 2 = (7972 + 3700) x 2 =| 23343
- Wing wall = Sl + S2 + S8 + S o+ & + S8
' = 0870 + 0877 + 19217 + 19361 + 2302 + 0177 = 42.804
+{SCAFFOLDING (m?) : ' o _ _ _ = 66.72
- Footing = (7.7 : cos_'lS" + 1000 + 3700 + 1.000) x 2 x 1.000 = 27343
- Wing wall = 683 + 54 + 0600 x {0333 + 1.000)
' = 19217 + 19361 + 0300 : =| ~ 39378
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BOX CULVERT 12+592.5
3 WINGWALLTYPE Ui
8.1,52 o WING WALL TYPE I C-C
\ e 50 5]
D 1 i e
) 4 57 ' ; E D-D
53,54 ® Vsl S6. S8
’ o685
g | WE,
. [ s9 1 |[ s 1_%@
- _.ir nm ! | u;__} T s a0
A (0] I 300 o B
PLAN —
bzl

e

3700
'23!”5?3
o
k74 ]

2849

CALCULATING VALUES

+
51 = 0200 x 4350 = 0.870
$2 = 51 : cosi = 0870 : 0993 = 0.877
53 = (4350 + 0.600) x (7700 - 0.200) 2 x cosd =| 18633
S4 = 83 cos7' = 18.633 0.993 =l 18773
S5 = (0775 - 0251) x 4.350 2 = 1.4
S6 = {0323 - 0251) x 0600 2 = 0.022
57 = 85 + (4350 x 0.251) = 1140 &+ 1.092 = 2232
S8 = S6 + {0.600 x 0.251) = 002 + 0.151 = 0.173
_ s9 = 3700 x 1.000 : = 3.760
+|CONCRETE (m’) u 36.91
- Footing . = 89 x 7700 = 3700 x 7.700 =| 2849
- Wing wall = VI + Vi + V3 = 4677 + 3300 + 0446 = 8.423
' %! = 83 x (351 = 18633 x 0251 =| 477
vz = (7700 - 0200) : 3 x (S5 + S6 + (55x56)")
= 2500 x (1140 + 0022 + 0.158) = 3.300
V3 = 57 x 0200 = 2232 x 0200 = 0.446
+|FORM (m?) ' = 63.42
- Footing = (7700 : cos3’ + S9) x 2 = (7729 + 3700) x 2 =| 22859
- Wing wall = 81 + 52 + 5 + 54 + ST + SB
: = 0870 + 0877 + 18633 + 18773 + 2232 + 0173 =| 41557
+|SCAFFOLDING {m?) _ = 65.06
- Footing = (7700 : cos3' + 1000 + 3700 + 1000) x 2 - x 1000 ={ 26859
- Wing wall = S3 + S& o+ 0600 x (0323 + 1.000)
= 18653 + 18773 + 0.7% R =l 38200
2 -13- 5
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BOX CULVERT 12+592.5
4 WINGWALL TYPEIII
WING WALL TYPE I E-E
® 5152
, % m
' 1 $7
F-F
Bos N -
® 53,54 E \“ 583 56
O 1 —\JL/:_Z_%
| 8] [ S9 ] 59 jg°
- nm J E__m, l[gglﬁ_l____:m |
' ; K3
& PLAN © L m ] |
E|-S
1% wowm
£
ol

k1)

+|CALCULATING VALUES
51 = 0200 x 4350 - 0.870
52 = 51 cos7” = 0.870 0.993 = 0877 -
53 = (4350 + 0.600) x (7700 - 0.200) 2 x tos3" = 22661
54 = 83 - : cos7 = 22.661 0.993 =| 22821
S5 = (0.942 - 0305) x 4350 2 =| 1385
'S8 = {0393 - 0305) x 0.600 2 = 0026
7 = S5 + (4350 x 0.305) = 1385 + 1327 = 2712
S8 = S6 + (0600 x 0305) = 0026 + 0183 = 0.209
: 59 = 4200 x 1.000 = 4.200
+|CONCRETE (1) : = 4379
- Footing = . S9 x 7.J00 = 1,200 7.700 = 32340
- Wing wall = V1 + V2 + V3 - 6912 + 4000 + 0542 ={ 11454
V1 = 53 x 0305 = 22.661 0.305 = 6.912
V2 = (2700 - 0200) : . 3 x (S5 S6  + (S5x56)°%)
= 2500 x (1385 + 0026 + 0.190) C =1 4000
V3 = 57 x 0200 - 2712 © x 0200 = 0542
+|FORM (m% o = 77.36
- Footing = (7700 : cos35’ + . S9) 2 (9400 + 4200y x 2 =i 27200
- Wing wall = 81 + 82 + 53 4 57+ S8
. = 0870 + 0877 + 22661 + 22831 2712+ 0.209 =| 50160
+]SCAFFOLDING (m’) ' =| 7753
- Footing = (7700 : cos33" +- 1.000 + 4.200 1.000) x 2 x 1.000 = 31.200
- Wing wall = 53 + 'S4 + 0600 x (0393 1.000}
' = 22661 + 22831 + 0.836 =| 46328
2 -13 - 7
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BOX CULVERT

12+592.5

6 RETAINING WALL

RETAINNG WALL
eradll g
J g ﬂ:x?;u

HLE L\j iﬁ/,

H I

7700

+ |CONCRETE (M3)
S

s1

52

53

VOLUME

+|FORM (M2)

BASE OF RETAINING WAL]
RETAINING WALL
FOOT-RETAINING WALL

+ [SCAFFOLDING (M2)

BASE OF RETAININGWALL
PERIMETER
AREA _
RETAININGWALL

»*

»

i

I

i

]

tt

]

51 + S22 + 853

0300 x (1.300 - 0.200)
(0.300 + 0300 + 0.200) x 0.200
0.750 x 1.800

S x 7972

1864 x 0750 + 2 x 0750
(1300 - 0200y x 7972 x 2
7972 x 02 : SHN45" + (52
1864 + 1000 + 7972 + 1.000
PERIMETER x 0.750 '
2 x 7972 x 1800 + 1800

2.000

x 7972
+ (S1 : COS85Y

. COS85% + 7972 x 02

+ 7972 + 1.000 + 1.035

x (0311 + 1.000)

I

1760
0330
0.080
1350
14.03
39.45
13.356
21325
4767

78.500
47.44

21.843

16382

31.059

2 -13- 9
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BOX CULVERT FOR PATH & DRAINAGE
(STATION 12+592.50)
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