- 2.5. Box culvert at station 1+300






BOX CULVERT

014300

BOX CULVERT STATION

! 01+300 QUANTITIES
L = 13340 + 13340 + 002 = 26700 :
1|CULVERT
+|CONCRETE (M3)
51 = 2950 x 2050 - 2500 x 1300 + 2 x 0100 x 000 = 2318
5 = 51 + 2 = 4635
VOLUME = S x(I3340+ 13.340) + 590 x 0200 x 0300 x 2 =« 12436
DOUBLE BOX CULVERT
\ 5900 ;.
! 2950 L 2953 !
0 T
00 2500 - 30 oo o S2
g '1( i1 18
19 b )]
E L
A 7
S1
+{FORM . 419.90
+|INSIDE FORM (M2) 291649
BOX BULWARK = (1500 + 2 x 0100 x {(I:SIN4S® - 1)) x 26680 x 4 =| 16892
BOTTOM OFTHEBOX = (2500 - 0100 x 2) x 26680 x 2 =| 122728
* JOUTSIDE FORM (M2) . o 128.253
_[Box BULWARK = 2050 x 2 x 26680 + 4 x 0300 x 0200 =|  109.628
THE END OF CULVERT ~ |= S 2 .4+ 590 x 0200 x 4 = 13.990
CENTER = 5 = 4.635
+ |SCAFFOLDING (M2) = 2050 x 2000 x 26680 + 4000 x 0300 x 0200 =| 10963
+|SUPPORT '
AREA (M2) = 5900 x 150 - S = 4.215
VOLUME (M3) = AREA x L =l 11254




GT 1+300

BOXCULVERT STATION 1+300
QUANTITIES TABLE OF REINFORCEMENT

" SEGMENT 1 &2

SYMBOL UNIT LENGTH | SPACE | DIAMETER | NUMBER UNIT WEIGHT TOTAL LENGTH TOTAL WEIGHT
OF BAR (mm) {mm} {mm) OF BAR (kg/m}) (m) (kg)
I 3660 125 14 214 1.208 783.24 946.5
2 2350 250 12 108 0.888 233.80 2253
3 6270 250 14 108 1.208 677.16 8183
4 1500 250 i4 212 1,208 318.00 3843
5 1550 §25 13 214 1.993 331.70 662.6
6 [970 250 12 218 0.888 425.52 3718
7 2350 125 12 214 0.888 502.90 446.5
8 1049 250 12 216 0.888 226.58 mz
-9 1120 250 12 216 0.828% 241,92 214.8
16 13845 250 12 52 0.888 719.94 - 6392
H 13945 250 12 88 0.888 1227.16 1089.5
12 5780 250 12 2 0.8838 11.56 10.3
13 1440 250 12 26 (L5328 3744 332
14 - k180 250 12 320 0.888 371719 3354
REINFORCEMENT: _ D<=14 5722.1 |TOTAL FOR SEGMENT 1 D
REINFORCEMENT : _16=D<=25 662.6 |REINFORCEMENT (KG): T 6384,7
REINFORCEMENT :__ 25<D=32 0.0___{CONCRETE (M): 62.18
TOTAL FOR SEGMENT | &2 _ _
REINFORCEMENT: ~ D<=14 '11444.29 |[REINFORCEMENT (KG) : 12769.5
REINFORCEMENT :  16=D<=25 1325.195
REINFORCEMENT :  25<D=32 0 |CONCRETE (M) : 124.36
2 2




BOX CULVERT 014300
2 WINGWALL
WING WALL DETAL A-A
5152 g
N\ B i
N \ -6
S5 —
g 53,54 & - 56
: 2 N e
J .‘3 \._§ b E
?5[ Z R g
I 00 I {69y 16 - T
o © - o
s i
48
8l e h
+|CONCRETE (M3) _
s7 = (1500 + 1500) : 2 x 2500 = 3.750
* |BASE OF THE WINGWALL|=  §7 x 0.750 = 2813
S5 - C o l= (0476 + 0266) : 2 x 1750 = 0.649
56 _ = (0343 + 0266) : 2 x - 0.600 = 0183
* |WINGWALL = 2500 3 0x (85 + 56+ (55x56)™) = 0.980
SUM = 3.79
+{FORM (M2) = 13.55
* |BASE OF THE WINGWALL = 6.240
BASE OF THE WINGWALL |= (20660 + 1300 + 13 -+ 2660) x 0750 - 6.240
*|WINGWALL ' 7.305
5152 = 0200 x 1750 x 2 = 0.700
s3 = (1750 + 0.600) x 2300 (2 x Cosa’ = 2876
S4 = 287 . COS = 2.898
S5 . = 0.649 - 0.649
6 = 0183 = 0.183
+|SCAFFOLDING (M2) 15.05
* |BASE OF THE WINGWALL _ ‘ y 8.490
PERIMETER = 2660 + 1000 + 1500 + 1000 + 1500 + 1000 + 266 = 11.320
AREA - = PERIMETER x 0750 _ = 8.490
* IWINGWALL = 83 x 2 + 0600 x (0343 + 1) = 6.558
2 -5 -3
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2.6. Box culvert at station 1+560






BOX CULVERT 1+560

i BOX CULVERT STATION 1+560 _ QUANTITIES
L = 13410 + 13410 + 002 = 2684
1 |CULVERT
+|CONCRETE (M3) :
S = 4150 x 3700 - 3500 x 3000 + 2 x 0300 x 0300 = 5.035
VOLUME = & x(13410+ 13410) + 3700 x 0200 x 0300 x 2 = 135.48
- SINGLE BOX CULVERT
s
£
S s
™ /
3 2
+|FORM - 506,35
* | INSIDE FORM  (M2) _ 265.439
BOX BULWARK = (3500 + 2 .x 0300 x(1SIN#5" . 1)) x 26820 x 2 =| 201071
BOTTOM OF THE BOX = (3000 - 0300 x 2) x 2680 x 1 = 64.368
* |OUTSIDE FORM (M2) _ 240.911
BOX BULWARK = 4150 x 2 x 2680 + 4 x 0300 x 0200 =| 222846
THEENDOFCULVERT |= S5 x 2 + 3700 x 0200 x 4 = 13.030
CENTER = -5 : = 5.035
+|SCAFFOLDING (M2) =:4150 x 2000 x 26820 + 4000 x 0300 x 0200 = 222.85
+|SUPPORT ' :
AREA (M2) = 4150 x 3700 - S = 10.320
VOLUME {M3) =

‘AREA x L = 276.99




BOXCULVERT STATION 01+560

01+580 - 182

QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1 & 2

SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT { TOTAL LENGTH | TOTAL WEICHT
OF BAR (um) {mm) (mm) OF BAR (kg/m) (m) {kg)

1 6110 250 14 108 1.208 659.88 7974

2 4030 250 12 106 0.888 12718 379.3

3 4289 250 16 53 1.578 227.32 358.8

1 4070 250 14 108 1208 439,56 531.2

5 2220 250 12 108 0.888 239,76 212.9

3 4401 250 18 53 1.998 233.25 1659

7 4520 250 14 108 1.908 488.16 580.9

8 1474 250 12 108 0.838 159.15 141.3

9 1544 750 12 08 0.883 166.78 148.1

10 1540 750 12 16 0.888 24.64 219

11 3580 180 12 ) 0.888 7.16 6.4

12 14015 250 12 7 0.888 148 48 398.2

13 14115 250 ¥ 88 0.888 124212 1102.8

14 1280 250 12 161 0.588 206.08 _ 183.0

15 1380 250 12 161 0.888 20218 197.3
REINFORCEMENT : _ D<=14 4709.3 |TOTAL FOR SEGMENT 1 : :
REINFORCEMENT : 16=D<=25 8247 |REINFORCEMENT (KG): 5534.1
REINFORCEMENT :  25<D=32 CONCRETE (M>); 774

- TOTAL FOR SEGMENT 1 & 2 _ '

REINFORCEMENT :  D<=14 9418.691 |REINFORCEMENT (KG) : 11068.1
REINFORCEMENT : 16=D<=25 1649.448 :
REINFORCEMENT :  25<D=32 CONCRETE (M) : 135.48




BOX CULVERT 14560
2 WINGWALL
o WG WALE DETAL A-A
5152\ il e - . gug
ik g \
; 5 55 B-8
§3154 ® M Ea
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R SN 4 .+§
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5 PLAN © L 08 ] L X0 )
g
3|
B g
+ [CONCRETE (M3)
57 ~ o |= (3000 + 3000) : 2 x 6600 = 19.800
* IBASE OF THE WINGWALL|= S7 x 1.000 = 19.800
55 ' = (0713 + 0266) : 2 x 3.800 = 1.860
S6 = (0343 + 0266) : 2 x 0600 _ = 0.183
* IWINGWALL = 6.600 3 0x (85 + 56+ (55x56)™%) = 5777
SUM = 25.58
+|FORM (M2) 53.69
* [BASE OF THE WINGWALL = 20.048
BASE OF THE WINGWALL{= (7024 + 3000 + 3000 + 7.024) x 1.000 = 20,048
*IWINGWALL ‘ ' 33.641
81452 = 0200 x 3.800 x 2 _ =] 1520
s3 = (3800 + 0.600) x 6400 : (2 x COS20% =| 14983
54 = 14983 : COS7* : : =} 1509
S5 = 1.8601 = 1.860
S6 S = 0183 = 0.183
+|SCAFFOLDING (M2) . 53.82
* |BASE OF THE WINGWALL : : 23.048
PERIMETER = 7024 + 1000 + 3000 + 1000 + 3.000 + 1000 + 7.024 = 23.048
AREA = PERIMETER x 1.000 = 23.048
* [WINGWALL = 83 x 2+ 0600 x (0343 + 1) - 30.771
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27 Box culvert at station 2+150






02+150

[ BOX CULVERT STATION 02+150 QUANTITIES
L = 13340 + 13340 + 002 = 26700
1|CULVERT
+|CONCRETE {(M3)
51=52 = 2950 x 25350 - 2300 x 2000 + 2 x 0100 x 0100 = 2543
5 = S5 + % = 5,085
VOLUME = § x(13340+ 13340) + 5900 x 0200 x 0300 x 2 =| 13638
DOUBLE BOX CULVERT
L 5900 1
.r 2550 1 2350 _!
rDO 2500 ; 2500 X 52
8 1 T’/
i
=T
= § 190 2
[=] /,
S1
+|FORM 503.96
* [INSIDE FORM (M2) _ , _ 347,677
BOX BULWARK = (2000 + 2 x 0100 x (1_:31N45° - 1) x 26680 x 4 =| 222281
BOTTOMOFTHEBOX ~ |= (2950 - 0300 x 2). x 26680 x 2 ' =| 12539
* |OUTSIDE FORM (M2) o 156.283
BOX BULWARK = 2550 x 2 x 26680 + 4 x 0300 x 0.200 = 136308
THEEND OF CULVERT (= S 2+ 3900 x 0200 x 4 =|  14.8%
CENTER © = -8 = 5,085
+|SCAFFOLDING (M2) = 2550 x 2000 x 26680 + 4000 x 0300 x 0.200 =| 13631
+|SUPPORT _
AREA (M2) = 5900 x 2000 - S = 6.715
VOLUME (M3) = AREA x L ' =| 179.29
2 -7 -1




GT 2+150

" BOXCULVERT STATION 2+150

QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1 & 2

SYMBOL | UNITLENGTH | SPACE | DIAMETER { NUMBER |  UNIT WEIGHT TOTAL LENGTH | TOTAL WEIGHT
OF BAR {mm) {mm) {mm) OF BAR {ke/m} (m) - (ked
i 4160 125 14 214 1.208 $90.24 10758
2850 250 12 108 0.388 307.80 2733
3 6270 250 14 108 1.208 677.16 £18.3
4 1300 250 14 212 1.208 318.00 3843
5 1550 125 18 214 1.998 331.70 662.6
6 1970 230 12 216 0.888 425,52 377.8
7 2850 125 12 214 0.388 609.90 541.5
8 1049 250 12 216 0.888 226.38 2012
9 1120 250 12 216 0.888 241.92 2148
10 13845 250 12 52 0.888 719.94 639.2
11 13545 250 12 100 0.888 1394.50 1238.1
12 5780 250 12 2 0.888 11.56 10.3
13 1440 250 12 26 0.888 37.44 3.2
4 1180 250 12 320 0.888 371779 3354
15 1280 250 12 320 0.888 409.80 363.8
REINFORCEMENT : D<=14 65068 |TOTAL FOR SEGMENT 1 : e
REINFORCEMENT : 16=D<=23 - 662.6 |[REINFORCEMENT (KG): 7169.4
REINFORCEMENT ;. 25<D=32 : CONCRETE(M’): 68.19
: TOTAL FOR SEGMENT 1 & 2 S
REINFORCEMENT : D<=14 13013.56 |[REINFORCEMENT (KG) : 14338.8
REINFORCEMENT : 16=D<=25 1325195 _
REINFORCEMENT :  25<D=32 CONCRETE (M%) : 136.38




02+150

*

*

WINGWALL

S152 WNG WALL DETAL .

g 3300 y

1
=

2750
225G

(]
3000

5354

3000
600

! 750
150

.

I 750

- !
e 3500 J 387 550 %0 343500
@ ® ' FLiM i 1182
PLAN

£ 3
78
g & |
g

g 8
CONCRETE (M3) - -
S7 = (2000 + 20000 : 2 x 3300 = 7.000
BASE OF A WINGWALL {= S7 x 0750 ={ 5250
S5 = (0.553 + 0.266) : x 2250 =| om
S6 _ = (0343 + 0266) = 2 x 0.600 : ' =l 0183
WINGWALL = 3500 : 3 x (S5 + %6+ (S5x86)% =| 1767
SUM . B =| 7.0
FORM (M2) . 2214
BASE OF A WINGWALL - =| 10088
BASE OF A WINGWALL {= (3000 + 3725 + 3725 + 3000) x 0.750 . =| 10088
WINGWALL ' 12.050
S1+52 = 0200 x 2250 x 2 _ o= 000
53 = (2250 + 0.600) x 3300 : (2  x COS20Y =| 500
54 = 5004 : COS™ _ - 5.042
55 = 0921 _ =| o9
%6 = 0183 | ' =| 0183
SCAFFOLDING (M2) _ _ 2315
BASE OF WINGWALL o 12.338
PERIMETER ~ |= 3000 + 1000 + 3725 + 1000 + 3725 + 1000 + 3000 =| 16450
AREA = PERIMETER x 0750 =| 12338
WINGWALL l= 83 x 2 + 0600 x (0343 + 1) = 10814
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= soxsEox ( qz1 - LA | Yy + gox (- v + Iv )
(g1} §92°0T = . z : O0SE b ( w0z +  915F Y =
= z : £1 x ( 9Z1 +  4I1 }o=zv.
{qu) 89Z°02 = z ; 005'€ X ( 0L + 9ISF ) =
= rA : €1 X { 77 o+ e[ ) =Iv
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(xw) 8318 = T : 00L°€ x ( gz + gigz )} =
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2.8. Box _culvert’l_at station 2+620






BOX CULVERT 24620
I BOX CULVERT STATION 02+620 QUANTITIES
L = 14844 + 1484 + 002 = 20707
1|CULVERT
+|CONCRETE (M3)
51 = 3800 x 4550 - 5000 x 3800 + 2 x 0300 x 0300 =| 7570
52 = 1100 x 0300 + 0.200 0.200 2 =| 0350
5 = 61 + S _ = 7.920
VOLUME = 5 x(14841+ 848M) + 3800 x 0200 x 0300 x 2 =| 23582
SINGLE BOX CULVERT
g
+ [FORM 706,72
* | INSIDE FORM (M2) : _ : _ 406.135
BOX BULWARK = (3800 + 2 x 0300 x (ISIN4S' - 1)) x 29687 x 2 =| 240397
BOTTOM OF THE BOX  |= (5000 - 0300 x 2) x 20687 x 1 =] 13062
RETAINING WALL = (1100 + (ISINGS® . 1)~ x 0200) x 2969 =| 35115
* |OUTSIDE FORM (M2) _ - : 300.580
BOX BULWARK = 4550 x 2 x 29687 + 4 x 0300 x 0200 =| 27039
THE END OF BOX = S x 2 : SN + 5800 x 0200 x 4 =1 22268
CENTER = s ' =| 7920
+|SCAFFOLDING (M2) = 4550 x 2000 x 29687 + 4000 x 0300 x 0200 =| 27039
+|SUPPORT _
AREA (M2) = 5800 x 4550 - S = 18470
VOLUME (M3) - AREA x L =t 548,69
2 -8




GT 24620 - 182

BOXCULVERT STATION 2+620
- QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1 &2 _
SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER| UNITWEIGHT | TOTAL LENGIH | TOTAL WEIGLT
OF BAR {mm) {tnm) {mum) OF BAR (kg/m) (m) (kg)
la 7570 250 20 108 2.466 817.56 2016.2
1b 7926 250 20 12 2466 9511 1346
2 4410 250 20 106 2.466 467 46 1152.8
3a 6604 250 2 53 2.984 350.01 1044 4
3b 7194 250 22 11 2.984 79.13 236.1
4a 6360 250 20 108 2.466 686.83 16939
4b 6997 250 20 12 2.466 83.96 . 207.1
3a 3220 250 12 108 0.888 347.76 308.7
5b 3583 250 12 24 0.888 85.99 763
ba 6575 250 20 53 2,466 348.50 8594
6b . 7155 250 . 20 11 2.466 78.71 19441
7 5004 250 17 120 1.782 600.48 10699
8a 1567 250 12 108 0.888 169.23 150.2
8b 1696 250 12 12 0.888" 20.35 - 1841
Ya 1638 250 12 108 0.888 176.87 2157.0
9b 1775 250 12 12 0.888 21.30 . 18.9
10 1560 250 12 C 24 0.888 3744 332
11 6297 250 12 2 0.888 12.59 11.2.
12 3300 250 12 .58 0.888 191 .40 1699
13 1355 250 12 58 0.888 . 7B.58 69.8
4 15489 250 12 48 0.888 - 743 45 660.0
15 14255 250 12 30 0.888 427 .64 3797
C 16 16923 250 12 30 - {).888 507.68 4507 .
17 14828 250 12 8 0.888 - 118.62 1053
18 15589 250 12 48 0.388 748.25 . 664.3
19 - 1410 250 14 237 1.208 324,17 403.8
20 1440 250 12 237 : 0.888 341.28 303.0
REINFORCEMENT : D<=14 3980.3 ITOTAL FOR SEGMENT1: - . S
REINFORCEMENT : 16=D<=25 8708.7 IREINFORCEMENT (KG): 12689.0
REINFORCEMENT ;. 25<D=32 CONCRETE (M*: 117.91
TOTAL FORSEGMENT 1 & 2 :
REINFORCEMENT : D<=14 7960.39 |REINFORCEMENT {KG}): 25378.0
REINFORCEMENT : 16=D<=25 17417.37 o
REINFORCEMENT: 25<D=32 CONCRETE (M) : 235.82
2 -8 - 2



BOX CULVERT 24620
WINGWALL TYPE
5152 ., WING WALL TYPE I A-A
@)[ .
2&1 nm a _?I,!T!__ 3
S5
AN B-8
Ik S6 p.
3
it o
yo ymsissl lisd oo |
i ﬁ 60
g

CONCRETE (M3)

s7. . = (3700 + 3700) : 2 x 7300 =| 27010
BASE OF THE WINGWALL |= 57 x 1.000 =l oo
S5 = (0.835 + 0278) : 2 4.150 = 2309
S6 = (0356 + 0.278) : 0.600 =l 019
WINGWALL =730 : 3 x (S5 s+ (55x86)™) <|  7.695
SUM ' ' - an
FORM (M2) 65.654
BASE OF THE WINGWALL _ =| 6u
BASE OF THE WINGWALL |= (3700 + 8122 + 8122 + 3700) x 1000 =| oM
WINGWALL 42,010
51452 = 0200 x 4150 x 2 cos26" =| 1847
53 = (4150 + 0.600) x 7.100 @ x Cosw") =l 18761
54 = 18761 : COS7* =[ 18902
S5 = 2309 =| 2309
S6 _ = 0.190 = 0.190
SCAFFOLDING (M2) ' 64.980
BASE OF THE WINGWALL _ . _ 26.644
PERIMETER ' = 8122 + 1000 + 3700 1000 + 8122 + 1000 + 37 =| 26644
|AREA = PERIMETER x 1000 ' = 26.644
WINGWALL = 'S3 x 2 + 0600 0356 + 1) =| 3833

2 - 8 3
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BOX CULVERT

2+620

WINGWALL TYPEII

51,52 WING WALLTYPE TI C-C
©
?‘pa 7100 i f_‘_
‘K’]“ ' [
\
% g g 55 -
2 ar” Y
e 53,54 © v \ A 56
i N 1 o o8
i INW iz
| L ] elistl 2| 213 |
@) '®) o w
PLAN
g
+ [CONCRETE (M3) _
s7 - = (3700 + 3700) : 2 x 7300 =| 27010
+IBASE OF THE WINGWALL |= $7 x 1000 = 27.010
S5 © . |= (0734 + 0251) : 2 x 4150 = 2.085
56 = (0324 + 0251) : 2 x 0600 = 0.173
* |[WINGWALL = 7300 : 3 x (S5 + %6+ (S5x56)™) = 6.954
SUM- : = 3396
+|FORM (M2) 59.892
+ IBASE OF THE WINGWALL _ =| 22040
BASE OF THE WINGWALL |= (7320 + 3700 + 3700 + 73200 x 1000 =] 22040
* [WINGWALL 37.852
51452 = 0200 x 4150 x 2 = 1.660
53 = (4150 + 0.600) x 7.100 @2 x Ccost? =| 16904
54 = 16904 : COS7 ' - 17.031
55 = 2,085 = 2.085
56 =" 0173 = 0.173
+|SCAFFOLDING (M2) - 59.642
* [BASE OF THE WINGWALL _ 25.040
PERIMETER = 3700 + 1000 + 7320 + 1000 + 3700 + 1000 + 732 =| 25040
AREA = PERIMETER x 1.000 ' = 25.040
* [WINGWALL = 53 x 2 + 0600 x {0324 + 1) = 34.602
2 - -5
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BOX CULVERT

2+620

WINGWALL TYPE IlI

WING WALLTYPE T ©

i)

.
i

51,52

CONCRETE (M3)

s7 = (4700 + £700) : 2 x 7300 =| 34310
BASE OF THE WINGWALL |= 7 x 1.000 =| 34310
S5 = (1080 + 0360) : 2 x 4150 = 2.988
6 = (0464 + 0360) : 2 x 0600 _ = 0.247
WINGWALL = -7.300 3 x (55 + %6+ (S5x86)™) = 9.964
SUM S =l  a4274
FORM (M2) 84.126
BASE OF THE WINGWALL : =1 30499
BASE OF THE WINGWALL |= (4700 + 10.590 + 10.509 + 4700) x 1.000 =] 30499
WINGWALL 53.627
51+52 = 0200 x 4150 x. 2 - = 1.660
s3 = (4150 + 0.600) x 7.100 @  x COS46" =| 21275
54 = 24275 : COS?” =| 24457
|ss = 2,988 : =l 2988
56 = 0247 = 0.247
SCAFFOLDING (M2) 82,926
BASE OF THE WINGWALL | - S _ 33.499
PERIMETER = 4700 + 1000 + 10590 + 1000 + 10.509 + 1000 + 47 ={ 3349
AREA = PERIMETER x 1.000 o ' =  33.499
WINGWALL = 3 x 2 + 0600 x (04864 + 1) =| 49427

2 -8 -7
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BOX CULVERT 24620

6 RETAINING WALL

RETAINNG WALL 1-1
e o
_ 7
of 8 S2Y mm
g 88 > S3
1865 E 1800 l
PLAN
34
-1 -1556.}."”
+{CONCRETE (M3) _
S = Sl + 852 + S3 1.700
st = 0300 x {1100.- 0.200) - : = 0.270
52 = (0300 + 0300 + 0.200) x 0.200 2.000 = 0.080
3 = 0750 x 1.800 - = 1.350
VOLUME = § x 8122 = 13.807
+|FORM (M2) _ 33,579
- IBASE OF RETAINING WAL= 2003 x 0750 + 2 x 0750 x 8122 = 13.685
RETAINING WALL - (1100 - 0.200) x 812 x 2+ (51 :COS7S)’ = 15.663
FOOT-RETAINING WALL |= 8122 x 02 : SIN#5® + (52 COs75™ + 8122 x 02 = 4231
+|SCAFFOLDING (M2) ' 48.410
* IBASE OF RETAININGWALL : _ 16.770
PERIMETER = 2003 + 1.000 + 8122 + 1000 + 8122 + 1000 + L1113 = 22360
AREA = PERIMETER x 0750 ' N =l 16770
* IRETAININGWALL = 2 x 8122 x 1.800 + 1800 x (0334 + 1.000) = 31.640
2 -8 -9
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2.9. Box culvert at station 2+835






BOX CULVERT 02+835
I BOX CULVERT STATION 02+835 QUANTITIES
) L = 19360 + 19495 + 002 = 38875
1 ICULVERT
+ [CONCRETE (M3)
§1=52 = 2950 x 2330 - 2300 x 2000 + 2 x 0100 x 0100 = 2.543
S = § + 82 - 5.085
VOLUME = § x(19360+ 19493} + 5900 x 0200 x 0300 x 2 = 198.29
DOUBLE BOX CULVERT
\ 5000 |
I% 2950 : 2950 %
o 3 250 5(‘)0 2500 }cT_ S2
) [ 11 |
=t
,,’f__ ra
51
+|FORM 724.71
+{INSIDE FORM (M2) 506.334
BOX BULWARK = (2000 + 2 x 0100 x (LSIN45’ - 1)) x 38855 x 4 =| 323715
BOTTOM OF THE BOX = (2950 - 0300 x 2)  x 38855 x 2 =| 182619
* lOUTSIDE FORM (M2) . 218376
~ |BOX BULWARK = 2550 x 2 x 3885 + 4 x 0300 x 0200 =| 198401
THEENDOFCULVERT |= S x 2 + 5900 x 0200 «x 4 = 14.890
CENTER = 5 = 5.085
+|SCAFFOLDING (M2) = 2550 x 2000 x 38855 + 4000 x 0300 x 0.200 = 198.40
+|SUPPORT - '
AREA (M2) = 5900 x 2000 - S = 6.715
VOLUME (M3) = AREA x L = 261.05
2 -9 -1




GT 2+835

_ BOXCULVERT STATION 2+835
QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1
SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER |  UNIT WEIGHT TOTAL LENGTH | TOTAL WEIGHT
OF BAR {mm) (mm) {mm) OF BAR (ke/m) {m) (kg)
] 4160 125 14 310 1.208 1289.60 1558.4
2 2850 250 12 156 0.888 444,60 394.9
1 6270 250 14 156 1.208 978.12 1182.0
4 1500 250 14 308 1.208 462.00 558.3
5 1550 125 18 30 1.998 480.50 959.8
6 1970 250 12 312 0.888 614.64 545.7
1 2850 125 12 310 0.888 833.50 784.4
8 049 - 250 12 312 0.888 321.29 290.6
9 1120 250 12 a2 0.588 349.44 3102
10 19865 250 12 52 0.888 1032.98 917.1
1 19963 250 12 100 0.888 1996.50 17723
12 5780 250 12 2 0.888 11.56 10.3
13 1440 250 12 26 0.888 37.44 332
14 1180 250 12 463 0.888 54828 4868
15 1280 250 12 - 468 " 0888 " 594,74 5280
REINFORCEMENT : D<=14 9372.1 |TOTAL FOR SEGMENT | ;
REINFORCEMENT : 16=D<=25 959.8 |[REINFORCEMENT (KG): 10332.0
REINFORCEMENT . 25<D=32 CONCRETE (M): " 98.80
: SEGMENT 2 :
SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT TOTALLENGTH | TOTAL WEIGHT
OF BAR {mm}) (mm) (mm} OF BAR (ke/m) {m) (kg)
1 4160 123 14 34 1.208 1306.24 13783
2 2850 “250 12 158 0.888 450.30 39%.8
3 6270 250 14 158 1208 990.66 11971
4 1500 250 14 312 £.208 468.00 5655 -
5 1550 123 i8 314 1.998 486.70 9722
6 1970 250 12 k6 0.888 622,52 552.1
7 2850 125 12 314 0.888 894.50 794.5
8 1049 250 12 316 0.388 . 33148 2943
9 1120 250 12 316 0.888 353.92 3142
it 20000 250 12 52 0.888 1040.00 9233
11 20100 " 230 12 100 0.888 " 2010.00 17845
12 5780 250 12 2 0.888% 1i:56 103
12 1440 250 12 26 0.888 37.44 33,2
14 1180 250 12 468 " 0.888 552.10 4902
15 1280 250 12 468 0,888 598 89 531.7
REINFORCEMENT : D<=14 9469.8 {TOTAL FOR SEGMENT 2 ;
REINFORCEMENT : 16=D<=25 972.2 |REINFORCEMENT (KG): 10442.0
REINFORCEMENT: 25<D=32 S . {CONCRETE (M’): 99 49
TOTAL FOR SEGMENT 1 &2 _
REINFORCEMENT : D<=14 18841.9 |REINFORCEMENT (KG) : 20774.0
REINFORCEMENT : 16=D<=25 1932.1 S
REINFORCEMENT ; ~ 25<D=32 CONCRETE (M) : 198.29




BOX CULVERT 024835
2 WINGWALL
S152 @  WNGWALL DETAL A-A
\ 3300 — _356,_
N _—
3l o 7 55 o
8 3354 g N «
g 2
7 7 7 iE
A J B
- 35 | Pyl Mo iy s
| @ B 35 £ L 1162 ;
PLAN
B 1
bt - g
g3
3 o a3
+|CONCRETE (M3) _
74 ' = (2000 + 2000) : 2 x 3300 = 7.000
*IBASE OF AWINGWALL |= s7 x 0750 = 5.250
S5 ]= (03553 + 0266) : 2 x 2250 = 0921
6 _ = (0343 + 0266) : 2 0.600 _ - 0.183
* [WINGWALL = '3.500 3 9x (85 + 56+ (55x86)%% = 1767
SUM ' = 7.02
+|FORM (M2) 22.138
* IBASE OF A WINGWALL _ _ =| 10088
"|BASE OF AWINGWALL  |= (3.000 + 3725 + 3725 + 3.000) x 0750 = 10.088
*[WINGWALL . 12,050
51452 = 0200 x 2250 x 2 . = 0.900
53 = (2250 + 0.600) x 3.300 @ x Cos20" = 5.004
54 = 5004 : COST' =l  s042
55 = 0921 = 0.921
56 _ = 0183 = 0.183
+|SCAFFOLDING (M2) 23.152
* |BASE OF WINGWALL _ : _ 12.338
PERIMETER = 3000 + 1000 + 3725 + 1000 + 3725 + 1000 + 3000 =| 16450
AREA = PERIMETER x 0750 . : =] 12338
*IWINGWALL = 83 x 2.+ 0600 x (0343 + 1) =| 10814
2 -9
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2.10. Box culvert at station 3+170






BOX CULVERT 03+170
I BOX CULVERT STATION 03+170 . QUANTITIES
L = 13584 + 13584 + 002 = 27.188
1{CULVERT
+1CONCRETE (M3)
51=52 w 2950 x 2050 - 2300 x 1300 + 2 x 0160 x 0.100 = 2318
5 = 51 + 52 = 4635
VOLUME = 8§  x(13.384+ 13584) + 5900 x 0200 x 0300 x 2 = 126.64
DOUBLE BOX CULVERT
| 5300
|[ 2950 29506
w0 . 300 a0 oo S2
E_*__—ﬁ) , [ ] |
e
t V4
S1
+|FORM (M2) 427.24
* |INSIDE FORM (M2) _ 296.983
BOX BULWARK = (L300 + 2 x 0100 x(SIN4S - 1)) x 27168 x 4 =| 172011
BOTTOM OF THE BOX = (2500 - 0100 x 2) x 27168 x 2 ' =l 124973
* |OUTSIDE FORM (M2) _ o 130.254
-|BOX BULWARK = 2050 x 2 x 27168 + 4 x 0300 x 0200 ={ 111629
THEENDOQFCULVERT (= S x 2 + 5900 x 0200 x 4 = 13.990
CENTER = 8 = 4.635
+|SCAFFOLDING (M2) = 2050 x 2000 x 27168 + 4000 x 0300 x 0.200 - 111.63
+ISUPPORT
AREA (M2) = 5900 x 1500 - S = 4215
= AREA x L =|  114.60

VOLUME (M3)

2 -10 -1




GT 3+170

BOXCULVERT STATION 3+170
QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1 &2

TOTAL WEIGHT

SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER { UNITWEIGHT | TOTAL LENGTH
OF BAR {mm) - (mm) {mm) OF BAR (ke/m) (m) (ke)
1 3660 i25 14 218 1.208 797.88 964.2
2 2350 250 12 110 0.888 258.50 229.5
3 6210 250 4 110 1.208 689.70 833.4
4 1500 250 14 216 1208 324.00 391.5
5 1550 125 18 218 1.998 337.90 675.0
6 1970 250 12 220 0.838 433.40 384.8
7 2350 125 12 218 0.838 512.30 4548
8 1049 250 12 220 0.888 230.78 2049
9 1120 250 12 220 0.888 246 40 218.8
10 14089 250 12 52 ~ 0.888 732.63 650.4
1 14189 250 12 88 0.888 1248.63 1108.6
12 5780 250 12 2 0.388 11.56 10.3
13 1440 250 12 26 0.888 3744 33.2
14 - 1180 250 12 326 0.888 384.70 3415
REINFORCEMENT : D<=14 58259 |TOTAL FOR SEGMENT 1 : .
REINFORCEMENT : 16=D<=23 675.0 |REINFORCEMENT (KG): . 6500.9
REINFORCEMENT : ~ 25<D=32 - : CONCRETE (M°): ' 63.32
_ TOTAL FOR SEGMENT 1 & 2 :
RE[NF_ORCEM'ENT : D<=14 11651.84 | REINFORCEMENT (KGj}: 13001.8]
REINFORCEMENT : 16=D<=25 1349.965 '
REINFORCEMENT :  25<D=32 CONCRETE (M%) 126.64

2 -10 - 2




BOX CULVERT 03+170
5] WINGWALL
WING WALL DETAL A-A
5152 g :
09 2309 -
T 1 “T-T
\ B-B
A ® 2 Sie
8 ' -
& 53,54 2 g g S6
T 8 T 8 T
T 50 \ KT T M
o ; e L T
e
e 1
+|CONCRETE (M3)
s7 = (1500 + 1.500) : 2 x 2500 = 3.750
* IBASE OF THE WINGWALL = S7 x 0750 . = 2.813
S5 = (0476 + 0.266) : - 2 x 1750 = 0.649
S6 = (0343 + 0266) : 2 0.600 . = 0183
* [WINGWALL = 2500 : 3 x (S5 + S6 + (55x56)%) =| 0980
SUM ' = 3.79
+|FORM (M2) 13.55
* [BASE OF THE WINGWALL | . = 6.240
BASE OF THE WINGWALL |= (2660 + 1500 + 1.5 + 2660) x 0750 = 6.240
* |[WINGWALL _ ' - 7.305
51+52 = 0200 x 1750 x 2 = 0.700
3 = (L7350 + 0.600) x 2300 (2 - x COs20% = 2.876
54 = 2876 : COS7 = 2.898
55 = 0.649 = 0.649
S6 o = 0183 = 0.183 -
+|SCAFFOLDING (M2)- 15.05
* |BASE OF THE WINGWALL _ 8.490
PERIMETER = 2660 + 1000 + 1500 + 1000 + 1500 + 1000 + 266 ={ 11320
AREA = PERIMETER x 0750 _ =] 84%
* IWINGWALL = 53 x 2 + 0600 x (0343 + 1) = 6.558
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 4+12.5






BOX CULVERT 044125
1 BOX CULVERT STATION 04+123 QUANTITIES
L = 14390 + 14390 + 002 = 28.800
1|CULVERT
+|CONCRETE (M3)
51=52 = 2950 x 2050 - 2500 x 1300 + 2 x 0100 x Q.00 = 2318
S = S§1 + 82 = 4,635
VOLUME = 5§ x(14390+ 14.390) + 35900 x 0200, x 0300 x 2 = 134.10
DOUBLE BOX CULVERT
L 2900 !
- !- 2950 2950 !
[ ( )
0 %o 30 e ap. S2
Al s
]
{{F ]
88T
i 7
_ - .81
+|FORM (M2) 451.47
* |INSIDE FORM (M2) _ : 314.605
BOX BULWARK = (1500 + 2 x 0100 x(ISIN45’ . 1)) x 28780 x 4 = 182.217
BOTTOM OF THE BOX = (2500 - 0100 x 2) x 28780 x 2 = 132.388
* |OUTSIDE FORM (M2) o 136.863
BOX BULWARK = 2050 x 2 x 28780 + 4 x 0300 x 0200 = 118.238
THEENDOFCULVERT |= S x 2 5900 x 0200 x 4 = 13.990
CENTER = s =| 1635
+|SCAFFOLDING (M2) = 2050 x 2000 x 28780 + 4000 x 0300 x 0200 = 118.24
+{SUPPORT
AREA (M2) = 5900 x 1500 - S = 4.215
VOLUME (M3) = AREA x L = 121,39
2 -11 -1




GT 4+125

BOXCULVERT STATION 4+125

QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1 & 2

SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR {mm) (mm) {mm) OF BAR (kg/m) (m) (kg)
1 3660 125 14 239 1.208 841.80 1017.2
p 2350 250 12 116 . 0.888 272.60 242.0
3 6270 250 14 116 1208 72732 2789

4 1500 250 14 228 1208 342.00 413.3

5 1550 125 18 230 1.998 356.50 712.1

6 1970 250 12 232 0.838 457.04 405.8

7 2350 125 12 230 0.888 540.50 4799

8 1049 250 12 232 0.388 243.37 216.1

9 1120 250 12 232 0.388 259.84 230.7

10 14895 250 12 52 0.888 774 54 687.6

11 14995 250 12 88 0.888 131956 11715

12 5780 250 12 2 0.888 1156 10.3

13 1440 250 12 2 0.888 37.44 312

14 1180 250 12 345 0.888 407.52 361.8
REINFORCEMENT : D<=14 6148.3 |TOTAL FOR SEGMENT 1 :
REINFORCEMENT : 16=D<=25 " 712,1 |REINFORCEMENT (KG): 6860.4
REINFORCEMENT :  25<D=32 CONCRETE (M”): 67.05

TOTAL FOR SEGMENT 1 & 2 -
REINFORCEMENT : D<=14 12296.6 |REINFORCEMENT (KG): 13720.9
REINFORCEMENT : 16=D<=25 1424275y
REINFORCEMENT :  25<D=32 CONCRETE (M) : 134.10
2 -11 -2




BOX CULVERT 044125
2 WINGWALL
, WING WALL DETAL A-A
SLS2 4
56
ﬂmq L f "‘-2‘“ -
\ I§ B'B
s5 N
2 ® N 286,
g & = .
2 $3,54 N 2 56
~ % &\ o~
+ A -+ A
5 N =
B 2750 : VLT TEEI
o ® 0 Lsm
PLAN
; 2500 .
[ 1 .
57 L
54 g2
% g il az
8o L0 1
g i g
B4 3':]: i
+|CONCRETE (M3) _ _
{57 S = (1500 + 1.500) : 2 'x 2500 = 3.750
* |[BASE OF THE WINGWALL|= S7 x 0.750 _ = 2813
|55 = (0476 + 0266) : 2 x 1750 = 0.649
56 = (0343 + 0266) : 2 x 0600 = 0183
* IWINGWALL = 2500 3 x (85 + % o+ (55x56)™) = 0.980
SUM - = 3.793
+|FORM (M2) 13.55
*|BASE OF THE WINGWALL = 6.240
BASE OF THE WINGWALL [= (2660 + 1500 + 15 + 2660) x 0.750 = 6.240
* {WINGWALL ' : 7.305
51+52 = 0200 x 1750 x = 2 = 0.700
s3 = (1750 + 0600) x 2300 : (2  x COs2%) = 2.876
54 = 2876 : COS” ' = 2.898
55 = 0,649 = 0.649
56 _ = 0.183 =] 0183
+|SCAFFOLDING (M2) 15.05
*|BASE OF THE WINGWALL 8490
PERIMETER "= 2660 + 1.000 + 1500 + 1.000 + 1500 + 1.000 + 266 = 11.320
AREA = PERIMETER x 0750 . = 8.490
* [WINGWALL = 63 x 2 + 0600 x (0343 + 1) ' = 6.558
2 -11- 3
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2.12. Box culveri: at station 4+318






BOX CULVERT 4+318
I BOX CULVERT STATION 04+318 QUANTITIES
L = 13770 + 23.770 + 002 = 37.560

1|CULVERT
+|CONCRETE (M3)

s1 = 5250 x 5.600 - 4300 x 5000 + 2 x 0300 x 0300 = 7.080

5 < 51 + 52 = 14260

VOLUME = S x(13770+ 13770) + 11200 x 0200 x 0300 x 2 =| 53291

DOUBLE BOX CULVERT
i 1200 |
r 50 a0 |
m,r, 00 m,fjm Ened ,1.400 52
B T : i i .
=
5
g 8

+ [FORM (M2) g 51 1489.24
* |INSIDE FORM (M2) _ 1043.391

BOX BULWARK = (4500 + 2 x 0300 x (1SIN45® . 1)) x 37540 x 4 ={ 713.039

BOTTOM OF THEBOX  {= (5000 - 0300 x 2) x 37540 x 2 =1 330352
* |OUTSIDE FORM (M2) . - o . 445,850

BOX BULWARK = 5350 x 2 x 37540 + 4 x 0300 x 0.200 = 394410

THEENDOFCULVERT |= S x -2 + 11200 x 0200 x 4 =| 37280

CENTER - = s =| 14160
+{SCAFFOLDING (M2). - |= 5250 x 2000 x 37.540 + 4000 x 0300 x 0200 =| 39441
+|SUPPORT | . - x

AREA (M2) = 10500 x 5000 - S =| 38340

VOLUME (M3) = AREA x L = 144005

2 .12 - 1




GT 4+318 182

BOXCULVERT STATION 4+318
- QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1
SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR (mm) {mm) {mm) OF BAR {kg/m) (m} {kg)
1 8270 125 20 382 2.466 3159.14 7790.9
2 5670 250 16 192 1578 1088.64 17182
3 11760 250 20 192 2.466 2257.92 5568.4
4 - 3000 250 22 " 380 2,984 1140.00 018
5 2500 125 25 382 3.853 1107.80 42687
6 3220 250 12 384 0.888 123648 10978
7 5740 125 18 192 1.998 1102.08 22015
8 128+ 250 12 384 0.888 493.06 4377
9 1355 250 12 384 0.888 52032 461.9
10 24415 250 12 92 0.888 2246.18 19942
1 24513 250 12 200 0.888 4903.00 43529
12 11060 250 12 2 0.888 2212 19.6
13 1560 250 12 46 0.888 71.76 637
14 1340 250 12 856 0.888 1146.66 1018.0
15 1440 1 250 12 856 0.388 123224 1094.0
REINFORCEMENT: = D<=14 o - 10540.0 [TOTAL FOR SEGMENT 1 : c
REINFORCEMENT : 16=D<=25 24949.6 |REINFORCEMENT (KG): 35489.5
REINFORCEMENT : 25<D=32 CONCRETE (M>): 337.26
SEGMENT 2
SYMBOL | UNITLENGTH | SPACE | DIAMETER | NUMBER [ UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR {mm) {mm} (mm) OF BAR (kg/m) © (m) {kg)
1 2270 125 2 22 2984 1835.94 5478.3
-2 5670 250 16 12 “ 1578 635.04 10023
3 11760 250 20 112 2.466 1317.12 32482
i 3000 250 2 220 2,984 660.00 1969.5
5 2900 125 25 22 3.853 643.80 . 24808
6 3220 250 12 24 0.888 72128 . 640.4.
7 5740 125 18 . 112 1.998 642.88 12842
3 1284 250 12 224 0.888 287.62 255.3
9 1333 250 12 24 0.888 303.52 269.5
10 1415 " 250 12 92 0.388 1326.18 11774
T 14515 250 12 200 0.388 2903.00 25773
12 11060 250 12 2 0.588 2212 19.6
13 1560 250 12 46 0.888 71.76 63.7
14 1340 250 12 495.72 0.883 664.26 589.7
15 1440 250 12 49572 0.888 713.84 633.8
16 2086 . 12 2 0.388 417 3.7
REINFORCEMENT : D<=14 6226.7 |TOTAL FOR SEGMENT 2. s
REINFORCEMENT : 16=D<=25 15463.5 |REINFORCEMENT (KG): 21690.2
REINFORCEMENT : 25<D=32 CONCRETE (M) " 195.66
TOTAL FOR SEGMENT 1 & 2 _
REINFORCEMENT : D<=14 16766.7 |IREINFORCEMENT (KG) : 57179.8
REINFORCEMENT : 16=D<=25 40413.1 - _
REINFORCEMENT :  25<D=32 ___ICONCRETE (M%) : 532,91

2 -12-2




BOX CULVERT 44318
2 WINGWALL
WING WALL DETAL
o 51,82
- 0 i
i |
% BB
e - ﬁ
3 @ 53,54 86 7T
g BT s
T e 1 W
» =1 § m
®
-
g =)
+|CONCRETE (M3)

57 _ = (4000 + 4000) : 2 x 8700 = 34.800
*|BASE OF THE WINGWALL[=  $7  x 1.000 = 34.800
|53 - = (0885 + 0266) : 2 x 4850 = 2791

56 - = (0343 + 0266) : 2 x 0600 = 0.183
* [WINGWALL = 8700 3 x (S5 + S6 + (S5x56)™) = 10.695

SUM = 4550
+{FORM (M2) : 80.913
* |BASE OF THE WINGWALL N = 26,516

BASE OF THE WINGWALL [+ (4.000 + 9258 + 9258 + 4000) x 1000 =| - 26516
* IWINGWALL : : : ' 54.397

51452 . = 0200 x 4830 x 2 = 1,940

53 = (4850 + 0.600) x 8300 @ x cosa’) = 24,649

54 = 24649 : COS? =|  248%4

55 = 2791 = 2.791

%6 . S 1= 0183 = 0.183
+[SCAFFOLDING (M2) . 79,620
* {BASE OF THE WINGWALL 29,516

PERIMETER = 4000 + 1000 + 9.258 + 1000 + 9258 + 1000 + 4 = 29.516
|AREA = PERIMETER x 1.000 R =| - 29516
* IWINGWALL = 53 x 2 + 0600 x (0343 + 1) = 50.104

2 -12- 3
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BOX CULVERT FOR DRAINAGE

(STATION 4+318)

7
|

910

Hu_l

3100

1
[
1
| ] w %0
, il
!
|
I
_ Tilit
%04 T T
L

750

w1 ] )
w
# 8
| .
1 ' —
o
i mﬂ i 1F)
s—:
1}
_
L]
_
wo
. g 3
] 5 3
__
g
|
1
. |
_|| [y
::‘L_|nmm_|4s LiTr
. H -
_ //
. sl -
8

LeLr

£RisL

314

-12 -5

2



5 " S —tTts |
M ﬂhw 000 %WMIIMH 0St ﬂ\ IIMUI gosy | @ . au~| m

- @Wm = | =
m m m%m f “"mw 3 S . & A
S & =Ju >
g . % a
MT ) e S

& .

I g , E

S = . .
x5 AN

-

A s [T )
nNu m 2 \ n_,i./ Nl ol E
e . m ,, / f// / m% mm _
< ] NwiEs L A ME N 43
o :A(|t_L T A
N oomv 9z71 0 ast : ca ] [

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

-

2 -12 - 6



{gw) FoCB = Z0 X DOFLL x 9gsE = 0 x {Zp+m) x 1
TAAA 100 40 NOILVANNOZ ALTI0NCD ¢
(gun) 7EG7 = gox 0% ( €8st + €TSSL )+ £0x { wosot + w0501 ) =
= goxLox ( qz + ez )+ egox | rAd * 1A% )

(zur) 7057201 = z : 0048 X { ¢gge1 + (3 I

= z : £1 x ( qT1 + qr] ) =%V
{zun) 0501 | = z : 0048 X ( tzgsL o6l )} =

= z : £1 X ( et + Ll } =Iv

HITIONOD NOJdY T

{zwr) | TR Ad =  QOFI1 - X 95°/E =

. = (@o+m) x 1 =5
(w) . 9ehLE - rA : 006'8 x ( ¢1iZp  + o At S B

: = A : IH X ( 9p + 9o ) =95
{zw) 961 L€ = z : 0068 x { e12r  + gy ) =

= z : IH X ( o+ ) =G5
{zur) 96F /E = z 006'8 x { ¢y + €lZF ) =

. = z : IH X { 7% + ¥ ) =t5
{zw) 96¥ LE = z : 0068 x {( gizr + gizy ) =

= z : 1H X {~ “¢p + 15 ) =¢S5
{gwr) Z80°80L - z © 0068 x { egsl +  coeg ) =

= z . : 1H x { > + e ) =I5
{Tw) 780°80L = z : 0068 X { egcel + 5068 ) =

- z : IH x ( p + B ) =IS .

STEHPINDL LUAAIND

LATATND 40 SALLLINVNO DNINIVIdXH 40 A TdV.L

- 12 -

2



{cu)
IEITL

(17vM AVIH 40 ¥3AVY SI 19)

=610x{ (Fxg¥xXgQ)+ P818TF

=gLox{ (FxcExgQ) + L5
(o)
(w1} LT =
{gw) 199 = 10
= 10

(zur)

96¥F'LE

6Ll

00l § X7 X
001- G x QT X

X

(

96t LE
95

(

(zur) FELD
(zw) £ELD

+

il

+

o9c'e =

(zw) €900
(za) . Z80°0

96V LE

0IL:-EXGTX
0oL-EXSZX

1218 T4 4 +
8 +

vLiE +

(

96¥'LE

96Y¥ LE

¥

00zZ'LE X 00E0

S0 X §0 X
90 x €0 . X
_ = 50

= §0

96¥'LE + 96¥'LE
¥S + £5

+

I S

8801
140

a0

a20

780'80L
5

*®

® x + 4+

+

00g0 =Iq

8600 )} =pe
L0 ) =ge
60 =ze
569°0 =12

AANOSYIN INOLS 9

780901 ) =
s ) =

ONIAGId ANYS 'S

#JOTS 0 HOL ITI AOOM VIV ST X §F X §0=5 ‘HLON

00FTL
(Fx oy xg0)

] 96¥% LC
+ €S

+

96t LE
+ €S

+

+

+

+

9180'80L
s

96V LE

9180801
5

78080 ) =
IS )} =EM
WE=T1+
96FLE ) =
€S ) =om
. We=T «
"Tild GOOM ¥
Z80°80L ) =
£S5 ) =

HLFAINODI NVET &

- 12 -

2



(gu) TP
{gw) 0L6°ck
(ew)  0690¥

(£} 206'¢ = PXgX
{(gwa)  69€T

(gw)  69€T

={ 06¢€P +
=( agA n

= ¥68°0
= {95°97)50D :

= 1680 :
= {95'92)50D

069°0F
eEA

o X
LA

TR
LTAL I

( £E1°0 + £90'0

€LTLT

LT LT

(gu)

(cw} zZ8L LV

(zut) ¢obse

(zw)

AN.EV.

(g}

(zw)

990499
990495
90L9G

990494

+

"

<oe'e
TA

9904'9%
qeq

990295
vgq

£80°0

£480°0

00¢’l

qox
§0x

- gox
£0X

§0x
Gox
gox
sox

+

X

004L°8
0048

0048
£1

00L'g
£l

69¢'T
qia

990498
qeq

9902795
€zq

LT AL

L0 LT

4

+

I

69t
BLA

09eE
19

09E't
19

ce

q987

€81

GF1

eyl

000°S
000'S
000
000's
0o0's
00’s

000°'s
000’

Z8L Ly
apq

ceh'ae
]

ze
ie
1e
90

q871

e8]

9e0'g "
141

9¢0'8
e/l

908

991

9:0°8
291

=qt<

=0py

-12- 9

>



{gu}
VAN T

{gur)
LOV'ED

7680
{9592)500

$68°0
(95°92)50D

(g}

{gur)

(gw)

£99°€

€99t

sro
sLo

SI°0
SL0

60795

ELE'ST
qsA

0co©
99

0009
sq

€L LT

LTI

(zur)

(zu)

60Ty

6079

L0¥ET
BGA

990£'95
qgq

990£°95
egq

¥ELO

Lo

+

+

+

£59°E
qrA

990L'9
qcq

9904'99
LAl

+

+

+

X
X

A X

L X
€59°¢
epA

09e'e
Iq

09E€
19

q81

eg

—

€256L  + €Z66L)
(@1 '+ 1) =
"ONITTOLdvI5 6

€Z66T  + £ZSSL )
fac1  + 1) =
TINAO 8

=TVIOL

.y ) =
q¥q ) =qgA

gebeg ) =
epq ) =egA

pe =qpra
pe =BpA

-DNIdd3d asvd 9

- 12 - 10

2



2.13. Box cu_lverf at station 4+640






BOX CULVERT 44640
I BOX CULVERT STATION 4+640 QUANTITIES
"L = 15123 + 23493 + 002 = 238636

1 |{CULVERT

+|CONCRETE (M3)
51 = 7400 x 5350 - 4500 x 6300 + 2 x 0500 x 0.500 = 10.840
s2 = 1.800 x 0300 + 0300 x 0300 2 = 0.585
5 = 81 + S2° _ = 11425
VOLUME = § x(I15123+ 23493) + 7400 x 0200 x 0300 x 2 = 442,08

SINGLE BOX CULVERT

+{FORM (M2} 1120.67
* | INSIDE FORM (M2) 664.674
BOX BULWARK = (4500 + 2 x 0500 x(1SIN43" - 1)) x 38616 x 2 = 379578
BOTTOM OF THE BOX = (6500 - 0300 x 2) x 38616 x 1 = 212388
RETAINING WALL " (1800 + (1SIN45” . 1)  x 0200) x 3862 =| 72708
* [OUTSIDE FORM (M2) _ : . 455.995
BOX BULWARK = 5350 x 2 x 38616 + .4 x 0300 x 0200 =  413.431
THEENDOECULVERT |= '§ x 2 : SIN6" + 7400 x 0200 x 4 = 31.139
|CENTER OF CULVERT - |= 3 ' - =| 11425
+|SCAFFOLDING (M2) = 5350 x 2000 x 38616 + 4000 x 0300 x 0200 = 413.43
+|SUPPORT _ '
AREA (M2) = 7400 x 5350 - & = = 28165
VOLUME (M3) = AREA x L =|  1088.18
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BOXCULVERT STATION 044640
QUANTITIES TABLE OF REINFORCEMENT

SEGMENT 1
SYMBOL | UNIT LENGTH | 5PACE | DIAMETER | NUMSER [ UNIT WEIGHT | TOTAL LENGTH | TOTAL WEIGHT
OF BAR (mm) {mm) (mm} OF BAR (kg/m) my kg)
1a 9220 250 23 108 " 3.853 593.8 3837.0
1 9635 250 35 i3 3.853 13415 356.0
2 5210 250 20 106 2466 5523 1362.0
3a 8349 250 25 53 3.833 433 1705.2
3b 9045 250 ] 14 3.353 126.6 458.0
da 8134 250 25 108 3.853 8785 3851
4b 8885 250 25 15 1853 1333 513.6
5a 3570 250 12 108 0.588 12838 3807
5b 4380 250 12 a0 0.388 131.4 116.7
6a 8217 250 20 53 2,466 353 10740
6b 8903 250 20 14 2,166 124.6 307 .4
7 3770 250 16 123 1578 709.7 11203
8a 1991 250 12 108 0.888 2150 190.9
8b 2154 250 12 5 0888 323 87
% 2062 250 12 108 0.888 2227 1977
9 2732 250 12 15 (.888 333 297
10 1660 250 12 30 0.388 19.3 42
T 3011 250 | 12 2 0588 160 112
12 1800 250 12 60 0.588 288.0 255.7
13 1567 250 12 60 0.888 940 833
14 15868 250 12 60 0.838 952.1 845.2
15 14331 250 12 36 0.888 5159 1380
16 17605 250 12 36 0.888 633.8 562.7
17 15481 250 12 14 0.888 2167 1924
13 15968 250 12 &0 0.888 958.1 850.6
19 1510 250 14 302 1.208 456.0 5511
20 1540 250 12 302° 0.888 485.1 4129
REINFORCEMENT:  D<=14 5214.8 |[TOTAL FOR SEGMENT 1. _
-IREINFORCEMENT :  16=D<=25 14349.1 |[REINFORCEMENT (KG): 19564.0
REINFORCEMENT: 25<D=32 0.0 |CONCRETE (M%) 173.22
: SEGMENT 2 . _ o
SYMBOL | UMNIT LENGTH { SPACE { DIAMETER | NUMBER | UNIT WEIGHT | TOTAL LENGTH | TOTAL WEIGHT
QOF BAR {mum) {om) [1:0.00] OF BAR (kg/m) fen) (kg)
1a 9220 250 25 176 - 3.853 162272 62529
b 9635 250 75 15 3853 144352 ~ 5569
2 5210 250 -] 20 174 2466 906.54 2357
3a 8319 250 25 87 3853 72640 2799.1
3b 9045 250 25 14 3.853 126.64 188.0
Ia 8134 250 5 176 3.853 143158 5516.4
4b 8885 250 25 15 3.853 133.28 5136
5a 3970 250 12 176 0.588 698.72 6203
5b 1380 250 12 30 0.888 131.40 1167 -
6a 8217 350 20 87 2466 714.86 1763.0
6b 8903 250 20 14 2466 12164 307 4
7 5770 750 16 191 1578 1102.07 17394
8a 1991 250 12 176 0.888 350.45 3111
8b 2154 250 12 15 0888 3231 287
% 2062 250 12 176 0.388 162,90 3222
% 2237 350 1z 15 0.888 3347 297
10 1660 250 12 a0 0.888 49.80 4.2
11 011 50 12 2 0.558 1602 142
12 4800 250 12 94 0.888 45120 1006
13 1567 50 12 93 0,538 14729 130.8
14 23873 250 12 60 0.888 1432,38 12717
15 23337 250 13 36 0.688 804.11 713.9
16 25610 250 12 36 0.888 921.94 8185
7 23487 250 12 14 0.388 328,81 2619
18 23353 250 12 &0 0.888 1401.18 1244.0
19 1510 250 14 470 1.208 709,70 857.6
20 1540 250 12 470 0.888 723.80 6426
REINFORCEMENT: . D<=14 7858.7 ITOTAL FOR SEGMENT 2 ;
REINFORCEMENT : 16=D<=25 22172.2 [REINFORCEMENT (KG): 30030.9
REINFORCEMENT :  25<D=32 00 {CONCRETE (MP): 26885
s . TOTAL FORSEGMENT 1 &2
REINFORCEMENT:  De<=14 13073.5 |REINFORCEMENT (KG) : 49594.9
REINFORCEMENT : 16=D<=25 36521.4 o
REINFORCEMENT:  25<D=32 0.0 _ |CONCRETE (M) 442.08
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BOX CULVERT 44640
2| WINGWALLTYPEI
5152 @ WINGWALLTYPEI A-A
m 5
X - S
R 55
3 ri g B - B
2 g B
El B
=t — T B
1 é {4
L 20 1 {__3031__]3_41_&;@]_— il s _
@) w | B e
®' PLAN ® e
\ LS -
& | 1w 57 g
i A s
F 54 :
2 \ = .
I 0 |
+|CONCRETE (M3)
74 : = (4300 + 4500) : 2 x 8800 - 39.600
*|BASE OF THE WINGWALL = 57 x 1.000 = 39.600
S5 = (0841 + 0251) : 2 x 4900 = 2,675
S6 = (0323 +0251) : 2 x 0600 = 0.172
* |WINGWALL = 8800 : 3 x (5 + S5+ (5556 = 10.344
SUM . . = 49.94
+|FORM (M2) 73.04
* [BASE OF THE WINGWALL = 26.668
BASE OF THE WINGWALL |= (8.834 + 8.834 + 4500 + 4500) x 1.000 = 26.668
* [WINGWALL A - 46371
|s1+52 = 0200 x 4.900 x . = 1.960
153 = (4900 + 0.600) x 7500 @ x Ccos3h = 20,704
54 = 20704 : COS? ' - 20.859
S5 = 2675 = 2.675
6 . = 0172 = 0172
+{SCAFFOLDING (M2) ' 71.87
+IBASE OF THE WINGWALL| : . 29.668
PERIMETER = 4500 + 1000 + 883 + 1000 + 4500 + 1000 + 8834 = 29.668
AREA = PERIMETER x 1.000 _ : = 29.668
* [WINGWALL = 53 x 2 + 0600 x (0323 + 1 = 42.201
2 -13 -3
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BOX CULVERT

4+640

3 WINGWALLTYPEl

$152 @ WINGWALLTYPET

3

5354
L o)
o PLAN.
4 T
:E:_ &
9 | :
5 57
- 54 Fie
3 o &
- . i
+|CONCRETE (M3)
s7 = (4300 + 4500) :+ 2 x 8800 = 39.600
*|BASE OF THE WINGWALL|= 57 x 1.000 = 39.600
S5 ' = (0925 + 0.276) : 2 x 4900 = 2,942
36 _ = (0355 + 0.276) : 2 0.600 = 0.189
* [WINGWALL = 8800 : 3 x (55 + 56+ (S5x56)™% = 11.376
SUM = 50.98
+|FORM (M2) 84,10
* |BASE OF THE WINGWALL = 28.420
BASE OF THE WINGWALL|[= (9710 + 9710 + 4300 + 4500) x 1.000 = 28.420
* {WINGWALL . 55.682
181+52 = 0200 x 4900 x 2 : COS15° - 2.029
3 = (4900 + 0.600) x 8.600 2 x cos’ = 25166
54 = 25166 ; COS7' = 25.355
185 = 2942 2,942
S6 = 0.189 = 0.189
+|SCAFFOLDING'(M2) . 82.57
*|BASE OF THE WINGWALL _ 31.420
PERIMETER © = 4500 + 1.000 + 9710 + 1000 + 4300 + 1000 + 971 = 31.420
AREA = PERIMETER x 1.000 = 31.420
* [WINGWALL = S3 x 2 + D600 x (0355 + 1) = 51.145
2 -13 - 5
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BOX CULVERT 4+640
4]  WINGWALL TYPE Il
$1,52
WNGWALL TYPE T 1 L, AA
— -
§.
B8
u 56
e
) 1w
!lim = |
+|CONCRETE (M3)
s7 = (53500 + 53000 : 2 x 8500 = 48.400
*IBASE OF THE WINGWALL |= 57 x 1.000 = 48.400
S5 m (1185 + 0.354) : 2 x 4900 - 3771
6 = (0453 + 0354 : 2 x 0600 = 0.243
* IWING WALL = 8.800 3 x (85 + 56+ (55x56)™%) = 14.578
SUM = 62.98
+|FORM (M2) 99.01
* [BASE OF THE WINGWALL _ = 25.890
BASE OF THE WINGWALL [= (12445 + 1245 + 5500 + 55000 x 1000 = 25.890
* WING WALL _ ' 73.117
51452 = 0200 x 4500 x 2 _ = 1.960
$3 = (4900 + 0.600) x 8.500 2 x COS45Y = 33.446
4 = 33.446 1 COs = 33,697
85 = 37706 = 3771
S6 _ = 0.2427 = 0.243
+|SCAFFOLDING (M2) ' 96,66
*{BASE OF THE WINGWALL 28.890
PERIMETER = 5500 + 1000 + 2445 + 1000 + 5500 + 1000 + 12445 =|  288%
AREA = PERIMETER x 1.000 ' ' = 28.890
* [WINGWALL = $3 x 2 + 0600 x (0455 + 1) = 67.765
2 - 13 -7
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BOX CULVERT 4+640

6]  RETAINING WALL
RETAINING WALL Il

sy 0y 50,

1800

750

PLAN

+|CONCRETE (M3)

S 1= 81 + 52 + - 83 ' 2310
1 = 0300 x {1800 - 0.300) ' = 0.450
7] = (0300 + 0300 + 0300) x 0300 : 2.000 = 0.135
3 = 0750 x 2300 : = 1.725
VOLUME 1= s «x 3710 = 2243
+{FORM (M2) ' 54.80
BASE OF RETAINING WAL{= 2539 x 0750 + 2 x 0750 x 9710 =| 16469
RETAINING WALL = (1800 - 0300) x 9710 x 2 + (S1 :COS75) =| 30869
FOOT-RETAININGWALL = 971 x 03 : SIN4S® + (52 : COS75% + 971 x 03 = 7.554
+ |SCAFFOLDING {M2) : _ 57.31
* |BASE OF RETAININGWALL _ 19.961
PERIMETER = 2539 + 1000 + 9710 + 1000 + 9710 + 1000 + 1656 = 26.615
AREA. = PERIMETER x 0750 = 19.961
* |RETAININGWALL = 2 x 9710 x 1800 + 1800 x (0331 + 1.000) = 37.352
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(STATION KM 4+640)

BOX CULVERT FOR PATH & DRAINAGE
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NOTATIONS FOR QUANTITY CALCULATION
OF BOX CULVERT FOR PATH & DRAINAGE
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2.14. Box culvert at interchang 2
~-ramp “A” - station 0+300






BOX CULVERT AT INTERCHANGE 2 0+300 RAMP A

I BOX CULVERT STATION 0+300  RAMP A ' QUANTITIES
L = 10.120
1|CULVERT
+{CONCRETE (M3) )
5 = 3100 x 2050 - 2500 x 1500 + 2 x 0100 x 0100 = 2.625
VOLUME = § x L + 3100 x 020 x 0300 x 2 = 26.94
SINGLE BOX CULVERT
N 300 i
[y}
g 8
<R
=
2
+|FORM (M2) 104.77
* [ INSIDE FORM (M2) : 55313
BOX BULWARK = (1500 + 2 x 0100 x{(1SIN45" - 1)) x 10120 x 2 = 32.037
BOTTOM OF THE BOX =(2500 - 0100 x 2 x 10120 x 1 = 23,276
* {OUTSIDE FORM (M2) : S 49.462
BOX BULWARK = 2050 x -2 x 10120 + 4 x 0300 x 0200 . = 41.732
THEENDOFCULVERT [= S x 2 + 3100 x 0200 x 4 = 7.730
+|SCAFFOLDING (M2) = 2050 x 2000 x 10120 + 4000 x 0300 x 0200 = 41.73
+|SUPPORT o _
AREA (M2) = 3100 x 2050 - S = 3.730

VOLUME (M3) = AREA x L =| a7

2 - 14 -1



“GT Inter2 RAMP "A”

BOXCULVERT AT INTERCHANGE 2-RAMP "A" 0+300
QUANTITIES TABLE OF REINFORCEMENT

SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTAL LENGTH | TOTAL WEIGHT
OF BAR {mmy) (mm) {mm}) OF BAR (kg/m) (m) (kg)
1 3660 250 12 82 0.388 30012 266.3
2 1930 250 12 80 0.388 15440 1371
3 3648 250 16 40 1.578 14592 - 2303
4 3400 250 12 82 0.888 278.80 2473
3 1970 250 12 82 0.888 161.54 143.4
6 3349 250 14 40 1.208 213.96 258.6.
7 2350 250 12 82 0.888 192.70 171.1
8 1049 250 12 82 0.888 86.04 76.4
9 1120 - 250 12 82 0.888 91.84 81.5
10 1440 250 12 28 0.888 40.32 358
n 2980 180 12 4 0.888 1192 10.6
12 10260 2350 12 28 0.388 287.28 253.1
13 10360 250 12 52 0.888 - - 53872 4783
14 1180 250 ' 12 j¥3 ] 0.588 14278 126.8
15 1280 250 12 121 0.588 : 154.88 - ) 1375 -
REINFORCEMENT : D<=14 ~ 2426.0 |TOTAL FOR SEGMENT 1;
REINFORCEMENT : 16=D<=25 . 230.3  JREINFORCEMENT (KG): g 2656.3
REINFORCEMENT :  25<D=32 CONCRETE (M’): _ . 26.94

2 .14 - 2




BOX CULVERT AT INTERCHANGE 2

0+300 RAMP A

WINGWALL
WING WALL DETAL A-A
SLS2 oy
B
T —
N B-B
§ ey § 266
g $3,54 " 8 I 7 s6
2 B il iE:
T AL T
® ® b0 | Lt |
PLAN.
.r 2500 _i
-
wl B
57 s
. NT 54 ‘%[E .
gl 1h N
- |[CONCRETE (M3) o :
s7 = (1500 + 1.500) : 2 - x 2500 ={ 3780
BASE OF THE WINGWALL {=  S7 x 0.750 =| 2813
S5 = (0476 + 0266) : 2 x 1750 = 0.649
lse = {0343 + 0266) : 2 x 0600 =| 0183
WINGWALL = 2.500 3 x (55 + 6+ (S5x56)%) =| 0980
SUM = 3.79
- IFORM (M2) _ 13.55
BASE OF THE WINGWALL =l 6240
BASE OF THE WINGWALL |= (2660 + 1500 + 15 + 2660) x 0750 =t 6240
WINGWALL ' e 7.305
51462 = 0200 x 1550 x 2 | =| o700
$3 = (1750 + 0.600) x 2300 2 x Cos20" = 2876
4 = 2876 : COSP = 2898
155 = 0.649 =| 0649
S6- . = 0183 =] 0183
SCAFFOLDING (M2) ' 15.05
* [BASE OF THE WINGWALL R : 8.490
PERIMETER |= 2660 + 1000 + 1500 + 1000 + 1500 + 1000 + 266 =| 11320
AREA . = PERIMETER x 0750 - ' =l 8490
* IWINGWALL = 83 x 2 + 0600 x (0343 + 1) =l 6558

2 -14-3
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NOTATIONS FOR QUANTITY CALCULATION
OF BOX CULVERT FOR DRAINAGE
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2.15. Box culvert at interchang 2
—ramp “B” - station 0+220






BOX CULVERT AT IN'I'ERCHANGB 2 0+220 RAMP B

I BOX CULVERT STATION 0+220  RAMPB QUANTITIES
L = 10.120

1|CULVERT

+|CONCRETE (M3)

5 = 3100 x 2050 - 2300 x 1300 + 2 x 0100 x 0.100 = 2625

VOLUME = S x L + 3100 x 0200 x 0300 x 2 =l 2604

SINGLE BOX CULVERT

. 3100 i
M0, om0
- BT s
g g
=
Lot ]
+FORM (M2) _ 104.77
* |INSIDE FORM (M2) . ' 55,313
" |[BOX BULWARK = (L500 + 2 x 0100 x (LSINS® - 1) x 10120 x 2 . =| 32037
BOTTOM OF THE BOX = (2500 - 0100 x 2) x 10120 x 1 =| 23276
* |OUTSIDE FORM (M2) : 49462
BOX BULWARK = 2050 x 2 x 10120 + 4 x 0300 x 0.200 =| 41732
THEENDOFCULVERT |= & x 2 + 3100 x 0200 x 4 : =| 7730
+|SCAFFOLDING (M2) = 2050 x 2000 x 10120 + 4000 x 0300 x 0.200 =| 473
+|SUPPORT - '
'JAREA (M2) = 3100 x 2050 - S : . =[ 3730
VOLUME {(M3) = AREA x L . =| 3775

2 -15 - 1.




BOXCULVERT AT INTERCHANGE 2-RAMP "B" 0+220

GT InterZ RAMP "B°

QUANTTITIES TABLE OF REINFORCEMENT

SYMBOL | UNIT LENGTH | SPACE | DIAMETER | NUMBER | UNIT WEIGHT | TOTALLENGTH | TOTAL WEIGHT
OF BAR () | {mm) {mum) OF BAR {kg/m) (m) (kg)
1 3660 250 12 82 0.888 300.12 266.5
2 1930 250 12 B0 0.888 154.40 137.1
3 3648 250 16 40 1.578 145.92 . 230.3
4 3400 250 12 82 0.885 278.80 2473
5 1970 250 12 82 0.888 161.54 1434
6 5349 250 14 40 1.208 213.96 2586
7 2350 250 12 32 0.888 192,70 1711
8 1049 250 .12 82 0.888 86.04 764
g 1120 250 12 82 0.883 ©91.84 8.5
10 1440 250 12 28 0.888 40.32 35.8
11 2980 180 12 4 0888 11.92 10.6
12 10260 250 12 . 0.888 287.28 2551
13 10360 250 12 52 0.888 _ 538.72 1783
14 1180 250 12 121 0.888 © 14278 126.8
15 1280 250 12 121 0.388 154.88 137.5
REINFORCEMENT : D<=14 2426,0 |[TOTAL FORSEGMENT 1.
REINFORCEMENT : 16=D<=25 230.3 |REINFORCEMENT {(KG): 2656.3
REINFORCEMENT : _ 25<D=32 CONCRETE (MY): 26.94
2 - 15 - 2




BOX CULVERT AT INTERCHANGE 2 04220 RAMP B
2 WINGWALL
WING WALL DETALL A-A
5152 g
N\ 0 | -4" B
N 8-8
R} i§
2 N 5
8 $3,54 NEE 56
: ' 3 NP ;
T g N 3
| 0 | | 832y 476 | 2y 19135 B
o ® - B L]
.'
g
e | l
+|CONCRETE (M3) _

57 ' 1= (1500 + 1500 : 2 x 2500 = 3,750
*|BASE OF THE WINGWALL = S7 x 0750 _ = 2813
|s5 = (0476 + 0266) : 2 x L1750 = 0.649

6 = (0343 + 0266) : 2 x 0600 = 0.183
* IWINGWALL =250 : 3 x ($5 + S6 + (S5x56)) - = 0.980

SUM ' : = 3.79
+IFORM (M2) _ 13.55
* |BASE OF THE WINGWALL =| 6240

BASE OF THE WINGWALL |= (2660 + 1500 + 135 + 2660) x 0750 = 6.240
* [WINGWALL - y - ' 7.305

51452 = 0200:x 1730 x 2 =[ 0700

$3 = (1750 + 0.600) x 2300 2 x COos20" = 2.876

54 = 2876 : COS7 B =| . 2.898

55 = 0,649 = 0.649

6. - = 0183 = 0.183
+ |[SCAFFOLDING (M2) 15.05
*[BASE OF THE WINGWALL . | 8.490
|PERIMETER = 2660 + 1000 + 1500 + 1000 + 1500 + 1.000 + 266 =| 11320

AREA = PERIMETER x 0750 _ - 8.490
* [WINGWALL = 83 x 2 + 0600 x (0343 + 1) = 6.558

2 -15 -3
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	2. Drainage system  
	2.5 Box culvert at station 1+300 
	2.6 Box culvert at station 1+560 
	2.7 Box culvert at station 2+150 
	2.8 Box culvert at station 2+620 
	2.9 Box culvert at station 2+835 
	2.10 Box culvert at station 3+170 
	2.11 Box culvert at station 4+125 
	2.12 Box culvert at station 4+318 
	2.13 Box culvert at station 4+640 
	2.14 Box culvert at interchange 2-ramp “A”-station 0+300 
	2.15 Box culvert at interchange 2-ramp “B”-station 0+220 




