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1A s shea IS8 o (i 3 9581 5 0
=50/100 x 1=1.5
DA g e laad oSl i Alg 9 448 IS 12 2

ADT in (2023) = 373 x 1.5 = 560 V/Day

Alignment PI Station Report
Prepared by:Abdul hag(mobarize)

Date: 28/2/2016 9:10:38 AM

Alignment Name: Banyan to sheber road
Description:
Station Range: Start: 0+000.00, End: 4+358.37

Pl Station  |Northing Easting Distance
0+000.00 3,868,705.1570m 484,141.8180m

205.135m
0+205.14 3,868,910.1172m 484,150.2875m

46.861m
0+251.99 3,868,956.6832m 484,155.5374m

46.861m
0+297.20 3,868,995.0494m 484,182.4445m

57.582m
0+354.77 3,869,039.7297m 484,218.7670m

91.609m
0+446.38 3,869,114.7322m 484,271.3682m

7.711m
0+450.31 3,869,113.8580m 484,279.0290m

95.533m
0+523.82 3,869,199.6575m 484,237.0177m

167.805m
0+691.62 3,869,350.3660m 484,163.2240m

323.921m
1+015.54 3,869,643.4190m 484,025.2220m

224.512m
1+240.05 3,869,852.8985m 483,944.4519m

9.500m

Direction

N2° 21" 59"E

N6° 25' 57"E

N35° 02' 35"E

N39° 06" 33"E

N35° 02' 35"E

S83° 29' 23"E

N26° 05" 18"'W

N26° 05" 18"'W

N25° 12" 59"'W

N21° 05" 07"'W

N25° 09' 06"'W
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1+249.54

1+249.58

1+259.04

1+462.65

1+548.79

1+552.25

1+623.13

2+106.20

2+520.97

2+546.51

2+546.80

2+571.90

3+393.21

3+471.65

3+474.51

3+541.21

3+692.29

3+835.05

3+850.69

3+850.79

3,869,861.4981m

3,869,861.7940m

3,869,869.9817m

3,870,044.8516m

3,870,121.7752m

3,870,121.8000m

3,870,198.4274m

3,870,611.5640m

3,871,019.1423m

3,871,044.5030m

3,871,044.4930m

3,871,069.8960m

3,871,877.5722m

3,871,955.5297m

3,871,957.5160m

3,872,012.9984m

3,872,116.1070m

3,872,242.0651m

3,872,256.3517m

3,872,255.9520m

483,940.4141m

483,941.0220m

483,936.1378m

483,831.8236m

483,793.0493m

483,785.9220m

483,832.3574m

484,082.7140m

484,162.5202m

484,165.6397m

484,167.4840m

484,162.7949m

484,013.7058m

484,004.9720m

483,998.9490m

484,058.3668m

484,168.7890m

484,236.0009m

484,242.3672m

484,243.4110m

47

0.676m

9.534m

203.620m

86.143m

7.127m

89.599m

483.074m

415.318m

25.552m

1.844m

25.832m

821.321m

78.445m

6.342m

81.294m

151.078m

142.769m

15.641m

1.118m

N64° 02' 55"E

N30° 49" 02"'W

N30° 49" 02"'W

N26° 45" 03"'W

N89° 48" 03"'W

N31°12' 56"E

N31°12' 56"E

N11° 04'43"E

N7° 00" 45"E

S89° 41' 24"E

N10° 27" 31"'W

N10° 27" 31"'W

N6° 23" 32"'W

N71° 44" 54""W

N46° 57" 42"E

N46° 57" 42"E

N28° 05" 05"'E

N24° 01' 06"E

S69° 02" 53"E
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15.740m N13°49' 08"E
3+866.31 3,872,271.2367m 484,247.1707m

289.174m  |N13°49' 08"E
4+155.48 3,872,552.0406m 484,316.2415m

14.661m N9° 45" 10"E
4+170.13 3,872,566.4894m 484,318.7250m

1.047m S82° 57" 09"E
4+170.23 3,872,566.3610m 484,319.7640m

14.747m NO° 16" 34"E
4+184.78 3,872,581.1080m 484,319.8351m

173.598m  |NO° 16" 34"E
4+358.37 3,872,754.7040m 484,320.6720m

Alignment Name: Alignment - (3)-Left-4.500
Description:
Station Range: Start: 0+000.00, End: 4+358.19

Pl Station  |Northing Easting Distance Direction
0+000.00 3,868,705.3428m 484,137.3218m

205.295m  |N2° 21' 59"'E
0+205.29 3,868,910.4627m 484,145.7980m

48.168m N6° 25' 57"E
0+253.46 3,868,958.3276m 484,151.1943m

48.168m N35° 02" 35"E
0+299.93 3,868,997.7640m 484,178.8520m

57.582m N39° 06" 33"E
0+357.50 3,869,042.4443m 484,215.1745m

89.003m N35° 02" 35"E
0+446.50 3,869,115.3130m 484,266.2791m

89.003m N22° 01" 20"'W
0+521.74 3,869,197.8221m 484,232.9059m

167.680m  |N26° 05" 18"'W
0+689.41 3,869,348.4178m 484,159.1674m

324.117m  |N25° 12' 59"'W
1+013.53 3,869,641.6487m 484,021.0817m

224.514m  |N21° 05" O7"'W
1+238.05 3,869,851.1305m 483,940.3107m

9.278m N25° 09' 06"'W
1+247.32 3,869,859.5287m 483,936.3674m

9.278m N26° 45' 03"'W




1+256.59

1+460.21

1+548.79

1+625.24

2+107.67

2+521.49

2+546.35

2+571.05

3+392.36

3+473.03

3+544.56

3+695.04

3+836.90

3+852.13

3+867.36

4+156.21

4+170.49

4+184.76

4+358.19
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3,869,867.8136m

3,870,042.6835m

3,870,121.7928m

3,870,200.6230m

3,870,613.2128m

3,871,019.8502m

3,871,044.5275m

3,871,069.2362m

3,871,876.9125m

3,871,957.0803m

3,872,016.1784m

3,872,118.8855m

3,872,244.0426m

3,872,257.9631m

3,872,272.4666m

3,872,552.9604m

3,872,567.0422m

3,872,581.2895m

3,872,754.7257Tm

483,932.1914m

483,827.8771m

483,788.0011m

483,828.4261m

484,078.4514m

484,158.0733m

484,161.1088m

484,158.3406m

484,009.2516m

484,000.2702m

484,055.1788m

484,165.1710m

484,231.9555m

484,238.1587m

484,242.8391m

484,311.8336m

484,314.2541m

484,315.3359m

484,316.1721m

203.620m

88.591m

88.591m

482.434m

414.359m

24.863m

24.863m

821.321m

80.669m

80.669m

150.489m

141.861m

15.240m

15.240m

288.855m

14.288m

14.288m

173.438m

N30° 49" 02"'W

N26° 45" 03"'W

N27° 08' 57"E

N31°12' 56"E

N11° 04' 43"E

N7° 00" 45"E

N6° 23" 32"'W

N10° 27" 31"'W

N6° 23" 32"'W

N42° 53" 44"E

N46° 57" 42"E

N28° 05' 05"'E

N24° 01' 06"E

N17° 53" 07"E

N13°49' 08"E

N9° 45" 10"E

N4° 20" 33"E

NO° 16" 34"E
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Alignment Name: Alignment - (3)-Right-4.500
Description:
Station Range: Start: 0+000.00, End: 4+358.55

Pl Station
0+000.00

0+204.98

0+250.52

0+294.47

0+352.05

0+446.26

0+525.89

0+693.82

1+017.54

1+242.05

1+251.76

1+261.49

1+465.10

1+548.79

1+621.03

2+104.73

2+520.44

2+546.68

Northing
3,868,704.9712m

3,868,909.7718m

3,868,955.0388m

3,868,992.3347m

3,869,037.0151m

3,869,114.1515m

3,869,201.4930m

3,869,352.3142m

3,869,645.1893m

3,869,854.6665m

3,869,863.4676m

3,869,872.1499m

3,870,047.0198m

3,870,121.7577m

3,870,196.2319m

3,870,609.9152m

3,871,018.4343m

3,871,044.4785m

Easting
484,146.3142m

484,154.7771m

484,159.8806m

484,186.0371m

484,222.3596m

484,276.4573m

484,241.1295m

484,167.2806m

484,029.3623m

483,948.5931m

483,944.4607m

483,940.0843m

483,835.7701m

483,798.0975m

483,836.2887m

484,086.9766m

484,166.9670m

484,170.1706m

50

Distance

204.975m

45.554m

45.554m

57.582m

94.216m

94.216m

167.931m

323.724m

224.509m

9.723m

9.723m

203.620m

83.696m

83.696m

483.713m

416.277m

26.240m

Direction

N2° 21" 59"E

N6° 25' 57"E

N35° 02" 35"E

N39° 06" 33"E

N35° 02" 35"E

N22° 01' 20"'W

N26° 05" 18"'W

N25° 12" 59"'W

N21° 05" 07"'W

N25° 09" 06"'W

N26° 45" 03"'W

N30° 49" 02"'W

N26° 45" 03"'W

N27°08' 57"E

N31°12' 56"E

N11° 04' 43"E

N7° 00" 45"E
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2+572.75

3+394.06

3+470.27

3+537.87
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Calculation of Lag Distance
b e pu i JA Gla oal e S )92 4Reaction Time 2

V = Design S dm
= Design Speed _——

T = Reaction Time

- - - m
Lag Distance =V T (when Visin —)
sec

Km
Lag Distance = 0.278VT (when Visin E)

. Km
For my Project:V = 4OT’T = 30 sec

Lag Distance = 0.278 X 40 X 3 = 33.36m

Calculation of Braking Distance

_JJJUMU.NJIS5}13@5\&“\#@4\}@3&6‘2354“&@34

:@Jj&gédmééjj\éﬁd

(EIM/SEC S yui (D (S Q1 ga ARD 4y

m
d:dm\ﬁd.i).\df:g_g)md\.&km\dW:QJ}LSJ\)QJ V=—<C0
' sec

I Km/h €8 (S Q) 4ad 4y

16 g9 il 3 1A Ad (5 1) 2 |RC 2 Adgiad f 2
50 40 40 20.30 Kmph 43 &

035 0.35 0.36 : 0.37 0.38 0.38 0.4 o pd Sl 3 F
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S el A8 o gara d alb o | gg 2 gl ald 3 S 3 Alald Ll gy o 4SS A
e

S9N e S s> 4SStoping sight Distance = lag distance + Brake
19250 Ay 433 Jalaa ol 3 Aliald oSG 2 g

2

v
~ 254(f+£0.01n)

d

n = dw S pui¥ sk

Distance
2
254(f + n%)
02

4
S.5.D=0.278 x40 X3 +——— = 49.936 = 50
* 254(0.39) m
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km/sec? km/sec? Km/sec

5 1.1 6.93 25
4.80 1.30 8.34 30
4.45 1.24 11.10 40
4.00 1.11 13.86 50
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Design Speed
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Components of Curve

PI = point of Intersection

PI = point of Intersection
PC = point of curviture
PT = point of Tangency
ED = external Distance
ﬁ}*o‘)._B Ac = Lc

1: Ac = Long Chord: Lc =

A

l
A ;C Lc R-si
—_= — 0 — = . —
San R 2 Sln2

— A
2:T =Tangent Length.AOV

t = I'=R-t
—_ — . —
anz anz

TRtA
=R -tan
2

/4
3:Arc Length =S = AR = R

R=""L_ 0 01745330
180

Ac =0.0174533°A-R

. A R—M,
4:Middle ordnate: My =? OAD: cosi —

A A
R—M0=R-cos—=>M0=R<1—cos—>

2 2

. A A R
E.D =E D = — =
5 xternal Distance 0AV - COS 2 - RTED

R
~=R+ED=ED=——;—R
COSE COSE
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R(secé—l)

2

Pl > 548 ablis S 45405aill 09 > 4hil 4ia
T — Back Tangent

TC »dbis g gyw > YeS o

CT 5anis pds o> ¥ 4S

T 545 g5953b 090 Pl 5 4ighs ailails o

E—>s)9y ¥sS bhuwg 435 453 Pl s

Hold E > 2 sys bwy o i g 0 423 bwg > YeS
M-o> sgluwo o yw

R— ¢lzi Y48 >

A= gl ) o 33 sighs SSlxilS 090 o
A= 100 - 200

A= 120 - 300

A= 300 - 400

A= 400 - 500

A= 500 - 600

A= 600—-700

s)d G0 pS 93 Lgl)y) Blamil 0 2 98S 0wy HLS sys0gs
9l 955 Lwlxo 3Y¥eS 09 Jg3 4 Sgad 3 gige 4ATd >
2995 sl Wl b gl Lwlxs S ol 4 SV 4S Sy

twlas ¥ e ibl S
2

v v
= = R e
et/ =1o7r 127(e + )

. 402 40 1600
~127(0.02 +0.15) 127(0.17) 21.59

R v: 402 1600
"~ 127e 127 x0.04 5.08

R=0.04x3—-5x150

2

=76.128m

= 314.96 = 315m
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B
R=ex5><50=0.04><3.5><150=21m

45 oS 4d grIlge 3 S dolw 4y glab 4Ty 4T jsz> 4S
dow | g sa Ve Sad) 35 Do) JgskdS QS w g cGpr S GhAdal
ctd IO 9

1998 Lwlxo )Y LS (7) o 45 Syw dys0 i g3y wyl

Curve Calculations

Curve No
MO 2 MO 3

Given Formula for Calculations
Radius 155 155 155
Deflec ang 28 6105 57.0652 53.9003
=] 44638 154879  2106.2

Calculate

Tangent 39 62413 8427236 TB.50665
Length T7.39885 164 3762 1458143
External 4 95986 2142798 185.88365
Mid Crd 4 80607 18.82545 16.533282
Long Chord | 7659722 148 0742 1404967
Pl 44638 1L48.79 21062
PC 406.8559 1464 518 2027.393
PT 484 2547 1618.894 2173.208
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Curve Calculations

Curve No
NO 4 NO 5 NO 6

Given Formula for Calculations
Radius 210 97

Deflec ang 2013 13.4 R )
Pl 44638  1548.79 !

= (A *R)/57 29578
Calculate

Tangent 37.27436 11.39488 71.09547 Rl =)-1)
Length 73.7803 22.68579 133.3152 2
External 3.28239 0.667002 15.52732 , A
Mid Ord 3231874 0.662447 14.11348 MO = R(l-cod —))
Long Chord | 73.40142 2263412 129.2438 -
Pl 44638 154879  2106.2 Ic

PC 409.1056 1537.395 2035.105
PT 482.8859 1560.081 2168.42 PC

PT

Curve No: 1
A= 28.6105°
R = 155

286105_,0 &

T.L=R><tang§= 155 X tang ——=

LC=2-R sin% — 2 x 155 sin 28'621"5=37.11

i 3.14
CL=RXAX T80 = 155 x 28.6105 X 5'77'35

E=R (sec% _ 1) _ 15E (sec 28.6105

- 1)=4.95

M = R(l — cos%- 1) — 155 (Sec28.6105

)=4.8
CT=T.C+1l=station+T.L

Curve No: 2

A= 57.0652

R =155

PI = 446.38

A 57.0652
T.L=RX tanE = 155 X tanT = 84.272

74
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A 57.0652
LC=2" RsinE =2 X 155 sinT = 148.0742

Cl=R-A - =155X 57'02652 —154.37

57.0652
—) =21.42

A
E = R(seci— 1) = 155 (sec

A
M=R(1—cos§) = 155(1

C.T=Tc+1=station+T.l
Curve No:3

A= 53.9003

PI =1+ 548..79

R =155

Tl = 155 tan 53'92"03 —78.8

53.9003
Lc =2 x155 SinT = 140.5

Cl = 155 x 53.9003 X % —145.8

53.9003

E =155 (sec — 1)=18.8

53.9003

M = 155 (1 — cos ) ~16.83

CT = Station +T.L
Curve No: 4

A= 20.1368

Pl =2+106.2

R =155

20.1368
TL =155 tanT = 28.4

Lc = 2-155sin 20'12368 =53.36

Cl = 155 x 20.1368 X % —155

20.1368
220909 1) _

E=1
55 (sec 2
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20. 1368)
2

C.T=Tc+1l=station+T.l

M = 155 (l—cos

Curve No: 5

A= 13.4049

PI =2+ 546.51

R =155

13.4049
2

13.4049
— =

TL = 155 tan
Lc = 2-155sin

3.14
Cl =155 x13.4049 XT =

13.404
_ 1)

E = 155 (sec

13.4049
M = 155 (1 — COST)

C.T = Station+T.1
Curve No.6

A= 49.2879

PI =3 +471.65

R =155

49.2879

TL = 155 tan 5 =27.52

LC = 2-155 sin 49""2879 —54.19

C.L = 155 - 49.2879 x "‘Zﬁ —54.47

49.2879

E =155 (sec — 1) =2.42

M = 155 (1 — cosS 492879

) —2.38
C.T = Station+T.l1
Curve No:7

A= 49.287
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Pl =

R =155

Tl = 155 tan 49'2287 —27.52

Lc =54.19
200 dalie Y eS e 6 Ao
L xd 35S glrd gl 40km/hoce yw Syw 35 S > pigw) 2 4S5 )3

1985 Tu Geyw S VeSS 4 wol S 155m
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~ 127R
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A
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CT=T.C+1l=Station+T.L
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80 80
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L>S.S.D
N=G,—G1=3.27 - (-1.32)
N=3.27+1.2=4.59
N = 4.6%

B Ns? _0.05(50. 4)? B
4.4 4.4 B
L =28.87 (Not OK)

L

L<S.SD

L=2S .4 2 X 50.4 +.4 100.8 — 88
= _——_— = . ——:> . J—
N 0.05

L=12.8..........(0K)

c h
=—>
L

1.32 = h = h=
T 6.4 B

Bvcg; = 1848.107 — 0.08 = 1848m

Bvcg; = 1848m

BvCyiaiion = 1+ 680 — 0 + 012.8 = 1679.99m
Bvcgigtion = 1679.99

y=ax?*+bx+c

Yo=2C¢C
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_"91 _

- 2r
3.27 — (=1.32)
- 12.8
1.32  1.32
~200.36) 0.72

x=1.83m

T =0.36

=1.83

X

HPrion =1+ 680+ 0+ 0.83 = 1 + 680.18
HP,,1ion = 1 + 680.18

EvCyasion = HPs; + (1 —x) =1+ 680.18 + (12.8 — 1.83)

EVCygrarion = 168.18 + 10.97 = 1691.15=
EvCgarion = 1+ 691.15

Alignment Curve Report

Project Name:BAMIAN TO SHEBER
ROAD

Prepared by: Abdul haq
momariz

Report Date: 25/2/2016 1:40:39 PM

Tangent Data

190.465 Course: N 02° 21' 58.5938" E
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Length:
Radius:™

Theta:

Spiral Curve Data: clothoid

22.000 L Tan:

155.000 S Tan:

04° 03' 58.1475" P:
21.989 K:

0.520 A:

21.995

Circular Curve Data

28° 36' 37.8190" Type:

155.000
77.399 Tangent:
4.806 External:

76.597 Course:

Spiral Curve Data: clothoid

22.000 L Tan:

155.000 S Tan:

04° 03' 58.1475" P:
21.989 K:

0.520 A:

21.995 Course:

Tangent Data

28.241 Course:

14.671
7.337
0.130

10.998

58.395

N 03°43'17.7682" E

39.524
4.960

N 20° 44' 15.6508" E

14.671
7.337
0.130

10.998

58.395

N 37°45'13.5334" E

N 39° 06' 32.7078" E
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Length:

Radius:

Theta:

Spiral Curve Data: clothoid

22.000

155.000

04° 03' 58.1475"

21.989

0.520

21.995

L Tan:

S Tan:

P:

K:

A:

Circular Curve Data

57° 03' 54.8604"
155.000

154.376

18.825

148.074

Type:

Tangent:
External:

Course:

Spiral Curve Data: clothoid

22.000

155.000

04° 03' 58.1475"

21.989

0.520

21.995

L Tan:

S Tan:

P:

K:

A:

Course:

Tangent Data

153.135

Course:

14.671
7.337
0.130

10.998

58.395

N 37°45'13.5334" E

84.272
21.428

N 06° 30' 37.1301" E

14.671
7.337
0.130

10.998

58.395

N 24°43'59.2732" W

N 26° 05' 18.4477" W
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Length:
Radius:

Theta:

Delta:
Radius:
Length:

Mid-Ord:

Chord:

Length:
Radius:
Theta:

X:

Tangent Data

323.921 Course:

Tangent Data

209.841 Course:

Spiral Curve Data: clothoid

22.000 L Tan:

155.000 S Tan:

04° 03' 58.1475" P:

21.989 K:

0.520 A:

21.995 Course:

Circular Curve Data

01° 35' 57.8763" Type:

155.000
4.327 Tangent:
0.015 External:

4.327 Course:

Spiral Curve Data: clothoid

22.000 L Tan:

155.000 S Tan:

04° 03' 58.1475" P:

21.989 K:

N 25° 12'58.6115" W

N 21° 05' 07.4609" W

14.671
7.337
0.130

10.998

58.395

N 22° 26' 26.6353" W

2.164
0.015

N 25° 57' 04.5465" W
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Length:
Radius:

Theta:

Delta:
Radius:
Length:

Mid-Ord:

Chord:

Length:
Radius:
Theta:

X:

0.520 A:

21.995 Course:

Tangent Data

174.279 Course:

Spiral Curve Data: clothoid

22.000 L Tan:

155.000 S Tan:

04° 03' 58.1475" P:
21.989 K:

0.520 A:

21.995 Course:

Circular Curve Data

53° 54' 00.9089" Type:

155.000
145.814 Tangent:
16.833 External:

140.497 Course:

Spiral Curve Data: clothoid

22.000 L Tan:
155.000 S Tan:
04° 03' 58.1475" P:

21.989 K:

58.395

N 29° 27' 42.4578" W

N 30° 49'01.6322" W

14.671
7.337
0.130

10.998

58.395

N 29° 27' 42.4578" W

78.807
18.884

N 00° 11' 56.9698" E
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0.520 A: 58.395

21.995 Course: N 29° 51'36.3973" E

Tangent Data

441.770 Course: N 31°12'55.5718" E

Circular Curve Data

Delta: 20° 08' 12.3282" Type:

Radius: 150.000

Length: 52.718 Tangent: 26.634

Mid-Ord: 2.310 External: 2.346

Chord: 52.447 Course: N 21° 08' 49.4077" E

Tangent Data

374.014 Course: N 11°04'43.2436" E

Spiral Curve Data: clothoid

Length: 22.000 L Tan: 14.671
Radius: 155.000 S Tan: 7.337
Theta: 04° 03' 58.1475" P: 0.130
21.989 K: 10.998

0.520 A: 58.395

21.995 Course: N 09° 43' 24.0691" E

Circular Curve Data

13° 24' 17.5763" Type:
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Radius:
Length:
Mid-Ord:

Chord:

Length:
Radius:

Theta:

Length:

Radius:

Theta:

155.000

36.264

1.059

36.181

Tangent:
External:

Course:

Spiral Curve Data: clothoid

22.000

155.000

04° 03' 58.1475"

21.989

0.520

21.995

L Tan:

S Tan:

P:

K:

A:

Tangent Data

791.980

Course:

Spiral Curve Data: clothoid

22.000

155.000

04° 03' 58.1475"

21.989

0.520

21.995

L Tan:

S Tan:

P:

K:

A:

Circular Curve Data

49° 17' 16.2913"

Type:

18.215
1.067

N 00° 18' 36.3079" E

14.671
7.337
0.130

10.998

58.395

N 09° 06' 11.4533" W

N 10° 27' 30.6278" W

14.671
7.337
0.130

10.998

58.395

N 09° 06' 11.4533" W
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Radius:
Length:
Mid-Ord:

Chord:

Length:

Radius:

Theta:

Length:
Radius:

Theta:

155.000

133.336

14.118

129.263

Tangent:
External:

Course:

Spiral Curve Data: clothoid

22.000

155.000

04° 03' 58.1475"
21.989

0.520

21.995

L Tan:

S Tan:

P:

K:

A:

Tangent Data

128.098

Course:

Spiral Curve Data: clothoid

22.000

155.000

04° 03' 58.1475"
21.989

0.520

21.995

L Tan:

S Tan:

P:

K:

A:

Circular Curve Data

06° 07' 59.8376"

Type:

71.108

15.533

N 18° 15' 05.6654" E

14.671

7.337

0.130

10.998

58.395

N 45° 36' 22.7842" E

N 28° 05' 04.5842" E

14.671

7.337

0.130

10.998

58.395

N 26° 43' 45.4097" E
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Radius:
Length:
Mid-Ord:

Chord:

Length:
Radius:

Theta:

Length:

Radius:

Theta:

155.000
16.592 Tangent:
0.222 External:

16.584 Course:

Spiral Curve Data: clothoid

22.000 L Tan:

155.000 S Tan:

04° 03' 58.1475" P:
21.989 K:

0.520 A:

21.995

Tangent Data

259.833 Course:

Spiral Curve Data: clothoid

22.000 L Tan:

155.000 S Tan:

04° 03' 58.1475" P:
21.989 K:

0.520 A:

21.995

Circular Curve Data

05° 24' 37.7633" Type:

8.304
0.222

N 20° 57' 06.5179" E

14.671
7.337
0.130

10.998

58.395

N 15° 10' 27.6260" E

N 13° 49' 08.4515" E

14.671
7.337
0.130

10.998

58.395

N 12° 27'49.2771" E
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Radius: 155.000
Length: 14.637 Tangent: 7.324
Mid-Ord: 0.173 External: 0.173

Chord: 14.631 Course: N 07°02'51.4223" E

Spiral Curve Data: clothoid

Length: 22.000 L Tan: 14.671
Radius: 155.000 S Tan: 7.337
Theta: 04° 03' 58.1475" P: 0.130
21.989 K: 10.998

0.520 A: 58.395

21.995 : N 01° 37' 53.5676" E

Tangent Data

158.927 Course: N 00° 16' 34.3932" E

Juat o) 618

s g Alaidles S pusd

(Road sub grade soil) eugka (Auad s Sy )

ladn s Syl Sty 4d s glabs 9483 Sy (Sub grade soil) eogla Auday e
530 93 8 ) Ad ghalua g S8 53 Ay Alga Ja0 (.98 Adlan Adl g gala ks ) g9 S ped ARk
c Al gl Cuaglia S JilBa 4y 5390k
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oL (laliilind S juud gl 83 43 3 odee gy Lallilind S puud oy ga Baday jiews
A skl y o8 e U oanll) AR jlaad ) 53k 0093 &bk 4 s s (Support)elagss
c N ale 9 Caglia S S Jilda

AT g ISl 0 55950 98 58 (o SIS las ab gl 8 4y (Pavement) o8 oS pus

p S (S )9 (53 Ay (ol 13 0 T AT 1 g il (5 gl (Auhad gy oS AT el
SR A ASA (5 )19 ad Cuald (incompressibility) s oiad 433 43X (Stability) clds
A (5 S Addia) ; AAX ga (ads o gl (Defferential settiement) Cods aliia &
(Bas and st iad e b g iliad 4y 5igS puud . A 8 ol u AT b LaiSlag oS
0.9 (ol g oy (5 S 03U AAR (5 4l (5 9 aiSaT gl (5 9 S 0 3S) Ssub bas course)
Q(DJJ&#M) @3 eliy 0d odla puilu) gl o2as oxﬁjd\yaé\uﬁdﬂd [ BTIEXEN
o Jhapdl g S EC QLAY S el

(Scharacteristic of soil):ue) $a s 9a
$98 5pS AT Aialy Ada) Al AT gig 80 g3 AU (5 g A 03 sale ) i b 51 0 gl Luiil
Al SIS ) iU gaad A Ada) A JLE8 42a3 ab g ) (Frost)JSiS sy sashd quad 48
4 45 (Size) s ) r s A Aiglgr il o) (AN Y A4 ARR g a0 ) A s )l g s g 15
185 gl il J g9 oY

s R T Slua guad gl )8 s glda S S sl Clay o Silt, Sand , Gravel
(SIS RS Aadd gy Ak g) QS s g Gl 9 A Calua gl

A8 LIS 5 My s pllentad (S ik e 4y 43 0 gl Aia
stability<wa glaa

incompressibility huia B8 8

permonency of strength Ciaglia ald

Minimum change in volume paa il (5 sl

Good drainage  <uli® duglgya sagh

Ease compaction <uli® 4& g as) 5

: (Sub grade soil strength ) cwaglia 5 glda Ak b

b3 099 il Ay g 1 paald il e glia Ay (5 ) gl A Ad g 5IKE ARa
(Soil type) e i g gda ]

(Moisture content)<ush a2

(Dry density) <dlS z 9 3

93
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(Internal structure) Olaidbla Ja0a 4

(Type of stress) Cus o3 midl 0,99 5

(Evolution strength of soil)J s sire cua glBad (5 ) sd b i
i g @l S ) okl g glran Cagliad 5 9l sUb grade 2 4 Ad g 43
Plate bearing test 1
CBRtest2
Field density test 3
Compaction test 4
1 S culi ]
81 ) ol (Supporting power) solsbs gugda sub grade S ot 5 54l
s Y el
4 Syl S Al glga g (30 65 30cm S 45cm,60Cm, 750m (g2 A8 gk A A gily G g
J g
LS 0 ) Al g Ay S s ARR (520 A (59 5.9 AT J g9 (BB Ay A a b
:(Procedure) Jaad! ok
(Cldaa JScdia) 0 68 )9 I8 Ay Ay 03 0 g3 b i 15 A A gl 0 68 0 ) pad dali (a3l 2

oS U S Al Ay a8 s ) (5 S J 980y I8 S Ay 5l gl

o 1) Guadia o5 Al (533 9l (s 9905 L@ 0,07Kg/cm? 43 4wly 3 uly 75cm 2 ¢ 32000gr
LSS 038U MR okl sec B8 2 (s ATl o g8 e

5 0,1750m o3I iy g3 50 9851 S Axlas b gl 3L Ay (9 B8 2 4y

(SapS ana i S Qe 4y LAY Q) S il 3 A Ad gl gl (5 9d Jualan

qupa Jarll (uSea sub grade 2515180 1 (P) caad L8 o L Gl 0,125cm 434 il 8
988 Al (K)
P

k= — 2_ 1 3
0,125 kg/cm2. kg/cm? kg/cm
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(S sl Ay B oS 3l g okl gl B (5 590 LR 0,7Kg 43 U 32000k (S A 4
4 5094 Clay 2 45 p&d 45 433 0,025mm 814l Cuwdiis dala b g) i |y Gl fon
20958 daulaa k3 ) Jaadi gl cm 4 Gl ASdad Ay (S G gea

L2 Adla I

(California Bearing Ratio percent) : s C B R 2

Ad ) g Al 959 (oliiiia i S peud S LS Ay (S JIS 1928 4y ok JA (s pa sl 3 Gud (5 94
.0 g lAL)

CBR 23Sl oshiady (Stability) a3 sua 5o583 b ludad s Guud (5 ) gal
. o Gy gea Al 9 4y o g3l (Penetration) sadila 3 g

#150”’] ‘\%(dﬁ)éc,ﬂ& ‘54‘2{3,1:@:\5\ g#SM\MJAUSMM@:aJEJM‘5MA

A gl (Al o 1) A3h Ay s aily Ad gad (5 pa gl Ay A g g 4d 033 s 1 £ ) 18cm ) s A

LSS Ja s

59 L A g s pls S ARk Ay e o) s 5 08 | latdle gdlial oS jud 2 ()5 0 A

G2 4g 9) 5 plAIa S 93 ga dg 05l 1,25MM/ g 2 (oS Al 4y s A kB Som An il g2V 6
EapS Gl (5 0 5mm g) 2,5mma (S <l

Shisd A sadd 5MMI2,5mm ) s gz S IS 0394 ol (Penetration) s 3 adeg g
LS A o L i i 2 5MM A C B R Ysara gl (spSlam &9 o4

Table 6.6 Standard Load Values on Crushed Stones

Penetration Standard Load(kg)  Unit standard load(kg/cm®
215 1370 70
510 2055 105
1010 3180 134
1215 3600 183

C i (S GBS Ay (10 O ok 9199 3 R S (6 S J 98 s(U1ST) algd Gl s
(B9 s 94 EAAR JL 2 20mm 24 S 1ol el gl e diaa i C B R

s Al Ay A5 suad CRR 2
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load carried by speciman at defined pentration level
CBR= - : ¥100
loal carried by standard crushed stone at the abov pentration level

A (5 I o L (piy S ddadl g 4y Gadile 3 4 039 ARR s S 5 Shs s 1 CBR (i
100 G gl g ) 933 (5 8T S dalu 4 (pdiy i ddacl g 4y 93190 A (9 AR Cupd

S ik ) 0 Ay siad CBR2 §) 5081 ) ok g1 ) 1658 Glalilund o juud Guesl (5 ) gl
C AL e AT il galY G

okl (i85 80% i o (Bas Course) b hsh owbuld 20965 CBR ot iy i
.59 U5 95% 4

Specimen No 1

L Adipli il So 4l 43 215mm—  215mm Penetration

__24 —2/ 30
CBR= 0 »x100=34,3%

Specimen No2

Adigh iy So 48 495mm—»  5mm Penetration

__36 - 0
CBR= 105 x100=34,3%

S Cuga g4y 5 ATl AR 2150 S A5 5mm 4y <l CBR 24 4S 1 gl
69l a6l 215MM Lig) (s shaia 0y (o Ad giad AS Lal (ol ) ST Ad e 2 dg g 2 Ly
L0 Ay 4l g

:(Compaction) cswd (pssasa

(Optimum (2 g3 Jsasiaa (s 310 gl jo S o) gld 4y i ARS8 Cuud (HaSasa 1Ly

. 52 Jsasla Moisture Content)

(Procedure)Jasdi sk

(po512)4ANO 25)(Average dry soil) S lla sale 4y 508 Jiwdl 5 9lia 4igai 11Kg
LSS Gy (g QB o) Adgad 5 glaa s S Ju S Adauil gy S S el
S%USMJAJ@:.LQ‘*\SM‘ oL 1 gSIana gl ja duan ol 1/100 438 (5 9 SaS) A g
o Sl Q09 (Aeadd R K098 g al 9 ARh S AT (e, s ap ) S L dudes g) (5.8 0 gDle Agg)

Shuha (s sluua 5 4y s )} aaa2138cm3 ) 0139 607501 43 oS (Molds) Glld 4y 4 gai (5 glia
R\ RART I 10 4a (Hammer)ﬂ\.h.u) g4 A gallda <sb(layers) ik a2 g sopS Jsal S

LSS Sl (3 QI gl o gadd 53 ) g Ag e (g 2425
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MJ\&&JjBUScﬁijm&J\SMJJJdjé&@jh)&j@d@}hd&)j&dd&ﬁ
oy gl ) (g ks gk (6 g 5A 5 (6.8 JsS g Aaldl) AT las (g S S 2 g S JsSUg
.u.u(_gjb.u

‘This is a pencuration test developed by the California

—ANNER DIAMEYER
OF MOULD 180 M

“PROERTAL OF TEESTING MACNINI

Figure 6.13 CDBIR Test Set up
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:(Index of Properties of soil )uadld silua gad (5 ) 5laa

Rl (g ) glaa (5.8 (sah A )3 9l S i 0l (A Al A Clua pead 43h (5 gld
wadld (allil Cd g g s 59 pRAld Siadly g) da aalad Ji g Sl 3 gl 3 Cila guad
LSS AS g Ay (adldia aa clate B9 5 9 addli ) dgm‘}s‘)db\}ddm.dgmuaué

L opaa A ) S gl pa A Al gl giad Jualad o) dpulae i8S 7 g (g gl

wa-wd
W= g ——x100:

WS Wo _

_rw
rd= 1+w
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:(Grain site analysis)Juad jabwa Al

JHlE 3 (Coarse) 1 sap) GugHia (5 0 i i Gua Ay il Soilionad i g Sl (oo
ot IS Julad ada) g 4y 53 (Fiing) (19 412 saza gl

i s gl uad (o) A 61,0 3 S Ad gad 0 5 Ay (5 9A 0 e By Soilie 4y

WD (6 S 0 e I Aa Al g3l g4 g9 0 ABR SIS 9] 93 (> (6 Gad bl gy Jilad JulS
G () Ay (5 JBIN o 553 | ST s a4 (39 J 55 (A gada BT (5 S Al e Ay JulSa 2 3 ga
A5 Y (o oI ARR Jl (9 S0ka 75 3 Adla oae i 53 Ay ) (S ) i)

Ay o A Al al i (5038 Jadl (S s g e shadl dy 3 0 base g gl LA
Cald  Siadly A sIuS o b gl JS Ay adbad A glaS o gl S0 gl IS Jg9 g SSA
6 g U8 e R el SR g AS (o g JSA Ay adald aalag) s s

S A 58 ulad 4y b gila 2
(soil classification based on grain size):

LA (> A a8y 5 O 5id g A o Al o L (5 A (b Ay Jabid silad (g glan
S oA S sl A 3 e (o3 Ay L oopS s A il S ol Siltdcn plic S 4y
LA Gld g il gilaa ol gl g9

Grave Sand Silt Clay

Coar mediu Fin coar Mediu Fine coars mediu Fin
S m e S m m e

0,6 0,2 0,06 0,02 0,006 0,00 0,000 0,0002
2 6

:(Soil Consistency) <lla g lal 5 glia Ay da )3 4 i

Aalla g 453 alla g o gld A il g9l (558 0 AT shad gygla T (al g (5 i
SN (GRS JRa (g S g pi Adaal g Ay (o 353 (g L 3 9aa I (58l 5 )

& gea ddacl g 4 Gisla 312 (Atterberg limits) oudal oS s i (S ) g8 Y 4y sdaid gagaan
.u*“é-'.

Sl (5345 3 ALS saah Al A S By 1 3aS3 iasd peud a5 350 3 )oha G g gl

Jaj‘ﬁ\@@:dwj&ﬁ\gh‘\%byﬁﬂ 98 S A b Adbu) Ay JSK A alad o 5la

b (2 0.9 98 0y ikl Ay sy 5 g)d (5 paS 8 e 9 (6l ) Adadi e GRlia S 580

o A (S Gl b (AS3 Al g Cald A8 g ) 551505 4y ey g), el A, 2l

9 Sl AR s 0 g gl 62 AR Gl peid (g L)) Galeag) (3 49 Sl

A4S (g sl Clla(flow) Bl 3 g Cls Jada b o) (.68 T S JilBa 4y Ol Cuaglia
99




(c) ketabton.com: The Digital Library

O 5343 SIS 45 Gl Allla el 2 gl g (S I Ay Al gad 0 gy (5 gA
Sl (S G 4y g 3 o A A s ol (liquid limit)as 4 a9 aoled o )iia
LS (o G IS4y gled A (¢ AT 45 (Plastic state ) «dla

@AUJS.&J:&SUA&\JUS&AQaﬂé#@)wédggﬁsdgjﬁﬁh@ @b Sl
e A
9509 OS5 Al (5 gla ARR Al gl 550 3 (a4 094 (68 (S clla 4y il

S (SIUY 9391d e i 93l g glanad (5 ) gl G AR (5 (a0l S0 L e cllala da
CESUS A oA () g IS (A g i a

> CpS I Aig ) (S Aisai Ay 568 )9 A A Clla LBl 0 (Adia g (588 Ay (s 9A
Sl a s A dan Sl

LSS A AL g gl KA g) e lla dala dasi b ) glA Al gy 9 4
oy 43 (Solid state) clla dalad o gl (5 Shaw al g3 ad 0 98 A g Adi g AS

(o9 L K353 ARAY g (58 b Cull aa JgaS gag) b ada iSaddug g adl clla ol o
.S a s 4 (Shrinkage limit) s allils clla 13 g gas a2 433

TETIBY &u\\g‘\,}\ﬂgyj\ ) oY Al et cllad BT agaa o il g WAl
(Liquid limit) Ja8a gaads 5 o) aa adlas .
(plastic limit)_late gaabds 5 iala s Siudlya Y

(shrinkage limit) J)i8a saady 5 luls as (aldila ¥

D g pudl g S IS gl Ay dgaa A8 (g Il g y9lda

Moisture

Semisolid Plastic liquig Content

Increasing

Shrinkage plastic limit liquid limit

sl S by Chia g) A Ay g glA AAR (5 988a 3 g3 93ad (5l g e A (5 g
rE

:(Practical size Distribution)<ilesds jbws g8l j3a 5 gl
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b i) 53 abend 5303 3 (s uad 93 g b gl g1 530 gad s A 29 s s dSUs 0

LS pSiay dda) g 4y SalU) Soiliaa

(Slina (5 98 da (s ally 5 g 8 gilida 4y (5 ) gld A 03 ra a4y Gl Sl

S SIS g s 093 4y )

(Sieves analysis ) 4dawl g4y Aaa juU) .

(wet mechanical analysis WSedimentation analysis) sl (s s -Y

4.\'\.\043;0 ddui\gg@;uedeeAJ\ oS Jal ch,:d LgJJBM\AASﬁJJLé\xJQU\@;ud*Aj
ddia gl il 3 Adld pa g ) i s S Addgal (g glA (5 910 Q) pa agas A S | ) ol (5 9B
abaud g4y Jdaa L& 1) (A 03 s i Soiliae (bl 34y o8 s )19 8yl 98 il b Adla
AN 1A Gl A s DA g AT 03 ARy yh priaa o L Clapedl g g Jabeud g3 33 3 > S
LA e ddan g 4y & JaasS b

: (Sieves analysis)adawl g 4y(Jale) A ajalll .

3 (5.5 A g g (A Ay Qa4 g el g geud A g Sl Sl (S i 93 a5 ASTM ) Bs 4
.oﬂml.‘.u.\),mléullédcgd53@&&;@@).&@\@4#.\\33&)3“

Adld o a Ve s upandl g3 40 93 Ay SalU) JaSa JnlS o b ju giladdia ASTMIBS, IS 42
el g glA Adla sdsad Y 5l g9l &

sl 55 S 8 0 9 4y bl gy 9198 lad ABR M yaad 4,75MImM 2 Adgad s 9 A g (S A2 4y

. Al

0 R 4 (Al A3 (S (A (SN ot A AAR Jla il 4,75MM 4 43 3 ARk i gala )
. SopS il ol ull) Adla o g 39 ) G#AQMU‘\#MSJA&J o gpfbaniaal ol Gl

Gpai A8 Ja 1S:100Mmm;65mMmm;26mm;10mm;4,75mm 42 43 434 S gaia .Y
Sl dal Ay 3l Ja sasan

Al ga e ng;dwu\ OJHJJ‘JU\QI%OJ;\AQUJIQM

1S:2mm;1m;600micron;425micron;300micron;212micron;150micron;75mic
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Jagi) 45 00 g1 ) g salland ST Ailpa J 0 5 A Adaul g 4 sally sdlidias J6S Ol s gla
A Al Al S s A8 8l Agy (Al (S Gusm G (A (ol Gl s S
Sl Ay Al a3 05l (AL o) (S AR Al Ay o gl ol S oS LA 4y oA S
95 Julla A shld J ol s o opS Jep) Ay M b Jald 50 500 Ad gl (5 s glaa (5 8
883310 A s A o) suss (Shape) s ssad 3153 3 Jlaha (5 6 J g9 (5 SIS 0 s Gaidila
SpS 00908 (A (S Jld 8 Ay dn Ad jy did (g glaa 0a AS ol 681 )0 e 583 J g s sy
i 5 gl S JulS 4y SAaiidg o s opSiay 43 NS 0 gana ) gia BT saad )
Jaiie dulyd Jnll (983 753 8 (s 9di 0,0 43R Jule jia Lla (4)2 2 sugld 4 LAl Al
TR
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:(Sedimentation analysis theory) sl s«

Jibe 51,0 3 AR dp Aluh (5 gl AR (S Sl g b el Soiliaa gk e 4y

232001 (5 8 iy ISt (3lha 4y S g25) 4y Laguad S gilagla 4y 5.9 (i 98 438 9 K475

A S 59 A9 (A ) Ay 8 pud SIS ) )3 43R 9 ol 1 gea bl 4y (9383 Stock

S 083 Il 1080 G (5 9RRI [ (59 (5 gma 0y Ad 9S8 J 53 )i (5 R (s ) B IS (3l
s A b

=9 9 (Spherical) oS @l susde  ssd gad 13 (S Sl o AS) 4y s
39 A Adla o oy slgni (S aly Ay (ol (520 53 (Y (LU A puada b gl) (1) Ana peada
A 569 O (Sgdigd s ) (503 G9US o (V) A ALS AT Ad s BT (g 68 gmy L)

A A Jgd g

LSy plad ) g9 Saar

. S dgoa kb g )3 59 83D
M/SEC 43 2 &8 s (5 AV
JKN/M® g aals B 63 aars
JKIN/M® ¢Js s B sesharw
(Viscosity) @bl ala by saglan
KEPRLACI V]

Jaadiag

:(Consistency of soil) cuagtia by <l 5 ) gli

B A b JSCE (5 98 0y Adladl Ay ddad) g3 (533 A 02 ra (53 Ay Chaglia Ly il (5 ) glA0
(aLﬂL;thsa)QL,:SMA%NS6#31.43“’sﬁgjﬁgngd(5”1_'suiaaa:\.ucv.ha\4.éauddt.gs
L hg s e N sagld S oy glA Ay ddlay A 4y
_u.f&Lg‘..\..'\SLAuA6&1%&&43\&5@)34,}4%54&&)\&@@)4&&\\95'15}5\)‘9&4&@}

(S I8 B Ao pu L Ay o 068 (o SIS 0 el Sadly gy 6L g3 0y g3 9) 05l Adla e
U5 52800 (s opaS AL (g ) glA S B Ay 0 9l gl A 5290 (5 98 08 ATIA IS Gl dda
(SR N e S0 Al il IS S 3) ga 0 e Al gl

S840 A9 (s AS o Jalndig (S Jolae 3 (s gl BB ST S o Nle Ay gl o I AS 4y
c i e Y A Y (Coaglia) Sl by pla) pa sdlidan o jgld Ll A0 AR Jelaa g 4a
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4 s lla dala 438 alad dgaa J g s gl e g o)) Al g1 Som S JS1011 4
. S aeadl gla ya gysla

s tala P clla daly dagi ¥ clla Sl Y clla glas )

L) A AR ALS (5 glAaAn a S 3 Cle ARR (5 51aia g gl il gaa clby 5y 9ad A
Gt A4S Clla JyAAR clla 633 0

L s g J o oy il gan L (g g LI Adlla [ 9IS Cra glBa by cilfia (5 gla

L6 a9 dlartiad b e ok gdallia (g badla Cilagaa o a S

simi solid state

plastic state
liquid state

WS

=
g

=

=

2 Jow g s A e SCiudl g aobed (Gilaa (5140 5198 2a aila :(liquid limit)as abe
Nl

S Al ) g Kad o ) S alla 4y aalad o gl 2 01 AaS 43 gagla A 03 ra gy 12
(5 A Cuastie S Joia 4y
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ATA aa SOl o gla A ARS8 g 1A AR gag) g2 Qe o( SSudb)Plastic limit
TR
.89 T i alla(Simi solid) s sSug 2 LA o) A3 @ld 5 glda

3 EoIA 63 5 sl A o1l AaS g1 0 gld (5 AS (5 0 iyl ol ala ) ) Sl
a5 S 4353 ATsH sysy kB o sia L3 5 S Gl g 4y gl g8 Alg)

Gbe A28 laBa alic) A3Ra g9l S o9l 4y aa (allila s(Shrinkage limit)as galdila
. oS G glhiaS aaan IS g3 (5 ) gl 0 pu glaraS Ay AR A agS (60

. @9 gé&wmquJJEu%déJ\&esm39\3‘44:9.\&

A Gal A Siudl o) g S 4ra 4 da o3I 4 wlda s(plasticity index) sl Setudl
s Sy o) gba s oghia (Sl CuSiudly o) ARSI Siedlps @l Al Al
.69 G e A3 4 6l Al

IP=WLL-WP

Jimaslae da  SCELBl (5 AS (A aglea 3l 5 pa gl 2 SO S Clla 4y (5 9ld ARG
oy 3 ailad da SOuBly (A (S Gl asS Ay oopS JeS09 Ul uSH) Cusiudll (5 9 OSwaald
(SopS 3809 Ll Sha (Sl CoSiudli 5 9 (5 gsa

Ay ALA AS g g ) ST Ay 0 glA A S oy A0 Cunald Axb (o i i(Plasticity)<ssaiudly

SoSE CuSiudly & BRI AAR guaS aaan 4y gl elad)) Pasd gl Hagas s 4y o S il
3 (5 IEL A gl pesnbiliBia g 8] (S Adaa) g Ay (5 BB (o p5S (5.9 0N i g pad 93 98 S
S35 UgA S dalu unbliBie 4y 52168 gunblila gain 683 g) (5 )1 Axkad 0 g3 Ad gl $Slla ga g)

oo e ga( ) (235 0y adas

(5252 50 Aag) (o AT Alald | ALS Sa (g S ASUy e ) o Aag) (a3 0 e 83 0
A 598 08 ATIA Clla B gl gy gl (oSOl 3 (s glAa (5.9 A9 g Al 0l ALS 4y An AXS
Ty T P OR T I
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:(Aggregate) Ja>

LsMJUAQO%deK%ngﬁSdM&uhedjd‘yuuM\am&LuAdﬂd&e
C B9 C 9 AT AR g Jia A a8 s e o sl (AR D gy e (el gA Jaaa

GopS 03I ad 53 ARS8 laad (548 g 3 o Anda 4g gl A AAS Jaad Al AT laar

L S5 (G Al gy 9SS 0 93 4y Alilag! Al Cuaglian Jaa

A AW 433 5.5 Granite o) Tarp2 4 2 Jia 434 : (Hard aggregate) Jas <duw .
. GopS o) 44 g S siliah T 00 o) o g Ay S et A

Ay A A Y 43R g sl o gl (Shale)ds& (Conakry) ssEs (maorum) Jia ai-Y
3 Jiad (s ool 433 ;g S giliah Al 4y S pua Anla by g (o pllaniaad aS 9 S S 4y

. oS paddia ai 4 43 (b 43 (Grrain Size) b sl

S (tough) s 88 (hard)<iaw(clear) <Sb Gb Jaa pusi &) gua ddad gy Jaled 52k 4 43 Jiaa
. s9(Durable) 4agla b

. S sdliin) 43X (Angular shaped) Jia 13 4xgl 39 (S 5398 m 4y Y gara

(Favoerable properties of road <lagas Jaa 4 o Ll S s
aggregate)

G 2] g5 L (5 98 S0 5 o) S5 Aalyd S puud A Ad s g sl 03183 1(Strenth) cuagla )
o) (5 5 S po Ay (> M ga J 5 AR g} i (o 58 il sl shab Ay S 150 Ay A A S
G289 Craglia S Jilla 4y jLA8s ALy (g S

polla S Jilha 4y A gt 1y (oS oalL) (5 5 S e Ay > JAa 438 :(Hardness) (A Y
AU Anl g 30 o Jud 93 6 S Sl ) ST Al S il sl £ A S A gAR 4y 59
. Sl

S G (Rad S a4y ()93 sila 0al e Jaa il ) a4 1(Toughness) (b =Y

oS Gila 4y slal oo 9 g00 Al Jrally o (g0 (SS90 e glia a8 S JilBa 4y 559l (5 i )
(S Jilha 4y 568 Aalalin e i dg b il a5 4y (e Jha Gl gad 13 A 59 pglia
Ol as A Al Jran Caglla Jran
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b 5 pS oA (5 5 S S ju 4y da Jia 4d 1(Soundness)caaglia S8 o) s gbasS P
. A Ciaglia o 3l uélsé({)ﬁb“:)bl'.') &&Aﬁﬁ)dé&ﬂ)b&é

:(Durability) als2-0

A doyodes @l pd S SO gl al g 43 Jaa (Shape , Size ) J5& gl b silaa.?
cGapS Qg SielKd Y 4y Jaa Y gara

Jaa )2 49913 (cubic shape gravel) Jaa sl cass =Y (Round Gravel) Jaaa <.
. GopS oLl s 5 S Sy B 4y Jaa 4o 53 & (Anguler gravel )

:(Plata and elongated gravel ) Ja J)sea ¥

S Ad o) (o 5 (S glg e S Ayl o aS Cuaglia Jinad) 508 2
:(Tests for road aggregate) 45 sims Jaad o ld Sy

(Abrasion Test) iuba ) gad geasd -

(los Angeles test) cislajl el (Fduus .Y

(Crushing test) ot cuaglla o S Juilla 4y gasila a.Y

(Impact test) skl g3 aS) 5 o) alsCinda . f

(Soundness test ) st aglaa .o

(Specific Gravity test ) st o9l Ahuwda () a guadad . F
(water absorption ) culi® glgja sagh-V

(Bitumen adhesion test) st guS L& 5135 pu 8 3A
(Shape test) et o gaslaas J&a -4

Cuila)) (s shsm) (o883

sSa) ghaili g Sl 50 (g gallania) S dlda Ay (s g Adad S il (580 A A AT A
sy Caglia A ad S e 4y slaul guad (5 810 Ay 55 (g S fraliia 0 Jasd gl guud
o 5S 0 i K AS g (Y Ay S S A 3 giad (lad) ¥ Glla ) gl g

Jagdu) S (pdile 43 43 Gradation b sl da s 4aa Bl 6 )6 (5-10)Kkgrolaia g8 odsas
Sk A 3 g BT A6 90 13 (g S 58U A gl g s sR8 (30-33) Lldha (s 508 (s S
Vsara d (o pimd 43 (Gradation machine) (dila
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AAR Sl IS 117Mm 2 s 482 Al g9 Ad (533 (5.5 (S 92 4y 4d 6d) ) 52 (500-1000)
Jdsa? ala o e g (oS Sl (5 039 opst 45 JnlSa [ 920 odiad AR Lng) (5 i
ol Sass 4y

w2
Abrasion test = — x 100
wl

okl Bl uu gy 3 5398 puuid 183 1600 b o bl 5398 s (SIS (a3l gl gaud 95
.69 s 5093 50% ok giliuh Aliada ) 30%

:(los angeles test ) <aawlaj) o Ll JAduwa .

Ay Al g 4y Cadilan g) (5.8 1) oyt sl g glaad (g duasd 3 gl gud 5103 JRaa Guad (5 4 pald
. s 583 b asi 49 (Los Angeles Abrasion Testing Machine)
20913 3 5.5 (SS9 50CM (A db AN 5 5a70Cm skl A0 Ay jailes g Cadila (s ) gal
G339 4,80m sk Ay Agysi sV g8 Aagd S JAN 4y pail g 98 O g £ 5A gld 4y ) g
LS5 S (59 (339-4450r) A
s Jardl ok
J9) ah Al gl 5 6B ASTlaar (S J gl S JAN 4y ailead o 1a0) 4y (5-10)Kg 4 gad Jaaa
. SS J9Su9 O (500-1000) 43 Cpeila (sa4) (5 8
935 g9 i gl o S AAR Jle 1 7MiM 2 ) oS Sl ARR (adilad 4 gad Al )9
C St a4y Cudad) Gl e 483 A S J gl A sl
L A u @ |ose angelese $i S ol 43R ) (S (530 o8 A A Jia ARd i S g3 4y
. 691690 ok s Jnu cusdlsa ) 30%

weight of passing from sive

L | fficient = ». 100
os angeles sufficien Total weight




(c) ketabton.com: The Digital Library

:(Aggregate crushing Test) G gasilas Jaaa .3
c oS 1) stile dy ol 68 lana Cuaglia JLASS Jaad Gl 5y 5a
oo G g 53 a6 4 Compression testing machine 4 adawl g 4y (ppdila 4280 o)
Al g 4y Gpdla (e s N9 JSG 25 gl 55 2,540m il Ap Adgad Jaaa : Jaadljb
.59 4 aS 438 700kg/om?® Craglia (s Ldd Ll A (5 S dpulaa Caglia S LIS
c oS Al S Jilla 4y gl g8 (5 L8 saad dadlan Jrad S qud Crushing 4
A o lgah 5 S Ad AN 4ug) 1520m (A ok AN An Al gl b gy Y el g0
dgg) 48 AAR JLS el 125mm 4 Jia gy . ssbsdd g 1 Jsh 60cm o ské 16mm

s A 9 S Jsd S (layer) siah 3 4y S Al giwg) 4 59 (Ab AL S JulS s 10mm
L Gl A Adal gy sad o e 25 AT Ak

- PISTON
AT 1sCM DA -1

CYLINDER

- - 152CM DIA— -

-~

i

T —— Q5 TO S0 CM

1
1 ‘Y1, 0 ‘-G'CM" g

BRI IR RN G S B DiA. b !

Rk BLaxS CYLINDRICAL -

MEASURE STEEL TAMPING
ROC

Figure 6.15 Aggregate Crushing Test Apparatus
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40 ton S10MmM 439 sapS JsSus IR A Gedla JLE8 (sample) 4dgad s gal Al gy
JulS jaad 2 362 4d gad Al g g sl g U 40 tON (S ARSI 0 A 4y ay J99 A 4y 0 B
A A gl Hadled Gl B 3 Ay S J 0l A (F Q)9 ) st AAR

Aggrigate crushing value:%x 100
LS9 AAR Jnld yiad 2,360 A Al g9 43R (ula I (399 JRaa W2
. S 4 i g) A 43K (iula 313 KA (0393 Jiad WL
(53 S it A JRa 43D (53 a0 ) il JRa o (59 AT s darilan An oIl o R 4y
(594l AAR 4500 sdad (5 g sald Ll (5 oS saliia) AR 59 S(Uh ) Alsh
:(Shape Test) cwsd A JSda 4

818 91 8) s Ay g8 J3 g 9 AT 5T 9 9) 5513 AT S AR Ay IS 9813 3 IS Jaaa

S S Ji 3y adanl g 49 (flakiness index) uadld sas 43 g b3 JSeda Jias g A o)) s
S 1500 4 ¥ gara B i il ) 43R 2500 4 uly (il 5 A5 i Jra (K9 SIS0 S s 4y
TX)

:(impact test) Giula)) (a5

S e (Gl ) 4dd S |l okl sl sSlana (toughness) (sduws Guud (5 4 94
(R ) Sa 493 A8 Ay (S Jilla 4y saShaa 53954 3 (54 Cuaglia (Crushed stone)
6ol a4 Glula )  paa b (Impact test)? S 43 fdal ) S Aadiidg g b

¢ &Y Olabw (g2
s A EWE I 65cm 91 ke 10,20m 4 (pdila Al gd ailu o
:(Procidure) Jaadij_k

4 S AL SIS IS 10MmM 4 o) st 438 Jule |S 12,5mm > Aigal g samad
Al o & Ay Ay (S siliak (g glusa (50 g AT (6 S J g (S A SgS 0 1) Ad g9 Ad) i g)
LGS S day ) 4 (Tamping) s 3 S99 Sfa JA25

Sra 14 By g gdapma s N 09 (13,5-14KQ) 4 SiS s g8 59 433 £ ) 38cm 2 )
. GopS Asulaa shady o) HAAR JlS 103 D 36 2 9 (58 Jhew) 434 (pudilad Adgai 438

w2
Impact value=— (100
wl

AAR Cutula 3 S 09 al g3l gad W1

A 434 ()9 s o i ARK Sl yai 2 363 Allig g A Cadlald s (1S9 99 50 433 W2
Aad 9l (20-30)%0 i okl (A Adaad S puid J22d 55 (5.9 aS G pa IMpact 4 o1
. o il 438 4500 ol A (g 1l
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i (139 Ad gadia g @ 5291446
(Specific Gravity and water Absorption test)

dua guadia A A0 g gRA Gl 6 9 Qi) 9 daa pada Ad (540 ARR A 03 Ja gl gug a0
c 9 S ) s sy S (A0S

9533 52 (2 AT g A Cuad (5 19 bl S ganad sigld A 60 AR J 99 s2ab 4y
c S SIS 8 gl (aSa g g Cudia by

2KQ Lo Al Adgad g 9399 (5.8 Gl AS S5 s a4y Gl ) s a0 5agld () A peadial
S 59) Ay Agai L oS Jagdul (S sug) 4y ol sigielu2da (S s Sei s K s A s A Qs
L ASug g sS QJ9 Mg g 43 92 9 3 (Al 9) (5.8 S g A 93913 Al gad g g spS 00
e o s A (AU Cla (100-110)CO% ol sigicla 24 3 S (IS Ay Al gad (5 ) 9l
438 Gy gl aaa e A (08 3 ) U (293 (B Qg Aapada g pSia (U9 S
LSSy

O 4ea seade W= Specific weight(T/m3)
Ol osay G=weight of ton

~>>  V=volume of m?3

89 605 M3(2,6-2,9)T/0)9 Aagaia g4 il jaua

LSS I8 (aaliall o Lt (5 Sl s Y gara (5.9 0,6 T/M (7 (159 4ua guciin A3 (5 4 43

(Bitumen) 2
58 U gaghd odla (59098 A (S oaEIL b L (5 LS gt AAR gila | Ay i AR b
. 5opS oaliiu) AAR g ol (5 9 i Cua 4y sl

) Sl g an dn 3 J8 AB o aie el Ra g2 Al g) Aigdaga auia Alal) s
CA A Y AAR o ada (gskipe
MSJAJ&SMI&@J&Y\QJ\JJA#O,\J‘SJJ%\MQbﬂ\ﬂﬂ\ﬂgjwdﬂygw‘\SJJ\A.AA
A ely o Cuald 3585 BB 8 gigla aa ) adoéha%éﬁﬁﬁﬁﬂ\%&}.éb
c oS o oIS dala danig) dala LS ¢ agla Ay ggﬂ%ﬂ\ﬂlﬁj#éégj&.ﬁ)ﬂ
by ) (S sisken glgigdgn Ay IKG anh 4y Ay g3 ARR g3 ga G S gulaY e 8
6 S SR Ay ae s 8) s anb A AN ALY (S Aagii 4y g A

D ded gAY 4 sl ) (S A
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159152 S S g

S 5h Chidigy ddal gy s3le agi 4y Resing 24 Cbe 433 6l ) gaia oS3 — Agphalt .1
(S350 Cuald olad ) o sdiva 45 B da g3 @ le 43R oale S Resins .2
;o g9l ke Jia A 0 je gl A a5 98 JyaiS clile 8y Ojl ds .3

($9 .9 b glia by ) yia 0 gS3 8 4n oala 4id — Asphalt 4

:(Type of Bituminou) & sisdse b

(Bitumen) @ --1 g3 dgd 090 43 Cpgea agas Ay (s gpllaniad) S Sy 4y A ga (5 48 0 g8
(Tar) k-2

(Bitumen)_#« (Petroleum Asphalt) 8 adgshy sdngsisng S sa¥ 4 oige -1 81
JE Galld dayi dgg) galld 4y 48k o1 9d Jdug 520k (Native Asphalt) s ash)
- oSl

.S asi 4 (Rock Asphalt)? g s sa (A ia o jiail AR gy 4 auh

Cjga phll ) A3 S Gl 4y JI& 5 S At ga (5 guae andad dala oale ABBIS 5 gala ;U2
A oY Ay

G A3 (> o)1 6 A 4 RT5,RT4,RT3,RT2,RTL 508 S g sl g sd Addy 4y,
LS B 0 A Abas 4y

: A3 g i gela i i g) b

S AST S Al Ay udalia g3) ga (5 guas andad Ui gl g S AdAa) ) S Agii Ay J5 alAa 8 1]
.dﬁﬁdw“\{gﬁ.}b\)&ad‘g‘

LS 8 (6 98 (oS Cud g2 g Ay g gl U g (g 98 A (e (S i g g A Ay gl 8D
s planian) S (il 9 9al Ay J55) s llantian) s s S puu 4y 0 i3 18 -3

C oS S ) A3 i 8

L Ad) 30 AT U Cpuad 8 5

.95 oalila) Ad 1B S (g Sla Sy Ay 0 g A g g LT gl ) gy A

: (Bitumen Emulsion) @ ol

bglias ddug gl oy galling 4 dbaly 4gai)fsasaial Goilagl Aghod A AlS
(Bitumen Emulsion) s ¢ile) 43 aglia AS1 ) 4 (2 (59938 Adaul g 4y Gadila S S
69 S A Ayl sailadly o) & 9ila%(1-5) L% (40-60) (S S5 2 4y sl asi 4y
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A5 oaliin) S Cdg g0 4y A gale R 59 OIb An AlS S saliiu) Gl g Ada A B g

: ( Requirements of bitumen) (il g3
C A0 sy S Ay S 3 o) e g dg baglian Ah 3 Clua guad dggllaa o
A OOl Al (S s S w4y Jshiglia
: (Mixing) Jgsgss o
Jughu A ¥ ald o) Cuasa 4y stha Ja glia
(Attainment of desired stability of  the mix).

(To maintain the Jibw cueSaa 5l Cuagla S oi¥la g2 gaolua U gl 9o g9 4y
stability under adverse weather conditions).

maintain sufficient 433 Jaile (Ab 58 3 (5 it 1 Jagl e cuslad ) o 1) AS 4y
flexibility and thus avoid cracking of (To bituminous surfaces).

have sufficient adhesion with the sl Gl 4 S Cud g 94 4y 52903 0 i gl 2
aggregate in the mix in (To presence of water).

DS 0u8 S AV Al 8 AT S iagh gy A
(Viscosity) cuail 8 3 (S cd g dy 18 ST ) lshglia
&) A VA8 o Jlaaidl 4y Gdalan) 3 b Ll oS daglia o A A S b glga 80

&

o (o

G e g0 Aol Culua @l S GBady AR gudia) A abidse g L
A palia S Allaia o g 0 3 Ay ad Ll sy 93 S o Ad il Al B S a0 S a4y
LA A el Liale d iad A 5

A Gl A8 0 p s 8N 3 0l B A S Cigagady sl 2

:)Tests on bitumen (4 siws 22
Ay JBIA 4y izl o) Capenind sl 658 A S Uik Ay o 533 31 981 ) silide 4y 8

(Penetration T )ewad guddls 1
(Ductility T)cwd cuslaijla - 2
(Viscosity T e clilen 3

(Softening T)<wd Jadia gama a4
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(Specific Gravity T)<wid &) 4ua gadead

(Flash Point T)cwd s Jualiad .6

(Loss on Heating T)das aiba o Al Al ) jan 7

(Stability T)cwsd gus Jaiea 8
(Water content T)<wd Cud g 94 529129
(Marshal T)<wd 142,10

(Bitumen AdhesionT) o Qs 11

:(Penetration Test)wwd Jiu siia g b 3

Q%\\g‘\ﬁgﬂ S99 9 (s gallantial ol ol gaslzan ) gidu o uﬁ\yﬁéﬁdﬂh}\ BIes
(S oS ol (g iy agi 4y Pentameters

- Penetration 2 J5dia (5 gasina o i) gaS Alis da maS g9l (Al o gada g3 g 9080
353 25C0 42 Gyl adda (S 8 4da 49) (59 100gr 4 g2 Cube 43R A Al i
s 318 Penetration o) ¢« ol A (Noue) 1/10 se da 2 Jg9 gasee 43000 Ssec
& S Jiudl o MM

1dand) ks

JsSus S a il g 4y Jaad o) (508 09809 Ul o) S Je) S RE g 4y f lde g
5 g @la 25C0 4 S b g 4y sghy k8 g sasd Ay o a AT S
3B susal Mgy . o 25C0 4Aaue @l sl A S Jagdu) ol Celu
dales (g 9058 oS il B o lai) gAS Alia Adug g 43R g8 Bsec 2 ) S Penetration
sl oa) b g AAR Jaa g0l Ay dom 2 AT (5l USS (ase Bol alasa b
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b 90533 uif s34y o) s pS Fy 9 Sby Aduad g Ay (i A g9 ARA (o pa A Adli
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Fig. 15°'8. Ductility test.

:(Viscosity test)ewd (cua ) culale g 8 3

4 hglian By 568 Ciaglia S JilBa 4y gl > 53 G be 438 Cuald daa 3 pda Gl
gﬁaﬂ&&ﬁg\%k\gﬁadﬁé 898 (Mgl o) s a8 (lale) ca ity S gy
. Smaslra o il a sl 4y Viscometer 4 Al gy T pagaia g3 Gl 8y

\mesa AT SO°C J QATER AT SO°C J

[ (b)>

Float test.

S AR A Ay da 58 Jea) (S JA 4 Viscometer 2 (Cutback Bitumen) 2 gl
oS B Y 4y 58 B0MI ABR (g g An i gl o 1 kB (Llom) susm Gie s
A AT Y GBIS 58 Gl S g3 4y A 998 Apulaa i 6

cilida o L1 MIiX JsS B 2 3 g2 5 L0 (Pavement) Chisd @ <S s (o ol gaa @lBlE 80
LSS O A Al el g) g ) 52 g Ad gilale
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a4 9 (o oS Il pa il 0 ) ASLar Ay (59 by Akl (e i3 B0 A b e g3 A
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i 90 T labe ol i (533 (58 Iy Al gy Ball test s) Ring T 2 adali (fia yia
(¥ 8) g5 0ase 053 50 0.64Cm (o 3o 8 1.59cm Uk il 43 (Bracing) () sie!
. IS8T 53 0.95cm (A uké 4x Steel Balls b
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c§ 94 il AAR 100 24y (5 S sl ARR g (S (g JluaS o Ay A uash g0l ga (5 g i
(83 e sus 2% S s susi (150—200) 5 Penetration 4 skl s 434 (¢35
sdand) ok

S S JsSU9 il a 163C0 S5 (S o4y sigiclu 52 g (g Adgal ya (S agaa 43 50gr
LSS Al ghad 93 ga g i A 9 (g S () b Ly Al g 434 sigielu 52
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6105 S Arg ) dg 0 5 I8 AST ) ga Sg ) (A 3 (ViSCOSity) a3l (v gh 3 4D 4S

. =8 dag (Cut back bitumen) 245 48 Jg3 52 5

Gl g ¢ o Jlanid S Alda 4y (ldigy Adad Sy 3 haglia (e giy (Cut back) o 4s
c o CulilB galad o 80 ) (g A 3l ga SS9 98 (B 0 e g S Ay

1S Iy gaud 5534y 48 (Cut back)

Rapid curing (R.C) (SSsusds 3
Medium curing (M.C) (Ssa8dS g

Slow curing (S.C) (sSSsausds o) 8

A oY Ayl AV AAR 5l gl AT ) 30

sub grade

Teste

percentage materieal

CBR

5% soll

Liquid limite

40% soll

plastic limite

38% soll

optimum moisture
content

129% soll

base course

Teste

percentage m aterieal

CBR

80%

Liquid limite

<25%

shringkage limite

<3%

impact test

40%

compaction

98%
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wearing course
_ penetaion | 8% |
LT N —

specmc grawty

sub grad

sub base=20cm

base course=10cm

wearing course=5cm
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Design of Highway Pavement
-: (Introduction) i s
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Flexible Pavement 48 sladi)) .1
Rigid Pavement 434S s G 2
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Y s 434 itk IR 8 S i 1a (5 g 90 433 B glia
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Base Course 4k SN 3
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3 09t A (S (S G 4y Jasa 3 sl s shaulug s Sl e s
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. 698 Jaada gy iy 434
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SS9 s 94 (Compacted) S S Al 4 448 5 j5laa g S pa Lo gl By

s Aay gaad Ay 5 58 1oa) Al Glagha o bl gk ) g Ak 1a A AR A A
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Special factor in the design of different - :Jalse agpad S 558w 4y garan (f
type of pavement.

Design wheel load &Js s 02l ea |

Sub grade soil <wglia Audss gy |

Climate factors k& s> .
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DESIGN OF FLEXIBLE PAVEMENT ¢3! 29 8368y Lai 1
Flexible pavement design method 4452 gis (il Ja9d 5468 s Sl o

A it Ak i iy i silRas Mg Slal) 4y s S5 Rha o ARIA
Al g 4y Cad i) JLEBY Ay e A Ak (Adigy i gl Ak e @ dliali
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Burmister method .4
5

) Mclead method .
2995 ol (52 sl Lipead ) Jgara jid An 433 gigagira gali j 99 9999 (S $igd gina (g 4y
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953 Alaiabud (5 tu Syt ik (C.BLR) & s 5bu oS pmad Liijgh L83 S JIS 51928 4
L8 Algiduy o bl ¢yl Jada

Wgpg 4 (Agaslrad (uadaC B Ry o) supasira o)l Loy cadila s S Abyph o2 4y
13 Ay el Gjpa Al gy SLATH giliadad S QIS o pw S Ay oI i Calia g
69 A3 A (s eah ol T Ad) oA AT (5 113 ol 0 g (5 Tl S peud (e g b (el sl ailAa
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.69 Jald g 8
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CALIFCRNIA BEARING RATIO -%
02 4 6810 2C 40 6080

o

8 38

l

y’ 3175 Ke WHEEL LOAD
(LIGHT TRAFFIC)

L 4C82 Ka WHEEL LOAD
y.
V.-r———— 5443 Kg WREEL LOAD

s
O

& 8

(HEAVY TRAFFIC)

DEPTH OF CONSTRUCTION—cm

s

C.B.R. curves (california).

4 15a A(IRC) (2 9 pslaa (S 4 > 43 aaagsadl ia B oGS B g Jgo aed 4y
REETES A AY

CALIFCRNIA BEARING RATIO YERCENT
-3 3 a S 6 7 8 910 20 30 a0 &0 80 100

]
——
e
ol

—

—
] — 1
m L tid }

TRAFFIC CLASSIFICATION
CURVE !NO OF COMMERCIAL VEHICLES PER DAY
EXCEEDING 3 tonnes LADEN WEIGHT
o 15

15 4as
as 1so
150 - aso
asc - 1SCcOo

OEPTH OF CONSTRUCTION ¢m

1500 — asco
ASOVE 4500

]
|l _
C.B.R. Design Chart

S (A Sl gugd Agidy Ald A gl e S S el A Axs
ad Aoyl 05y il S 5igiadaC B R2 g L8 b ¢ o8 A L 03 5) 93 s Cualaua gig b
G I Aadl il 52N Galaa S pun SaS 4y ) ) saadnds s Jagag

T= pavment thickness.cm
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P=wheel load .kg
CBR=California bearing ratio percent

P=tyre pressure .kg/cm2 A= area of
contact .cm2

9 O 339 433 U183 CBR 248 ) 5.5 pslre (S 3l CBR (b i (S 485k a4y
L3V =530V paa S5 5) 596 Cad CBR 243 5.9 psira b paa (S8 5 3L s

Crloed bl g 49 Jsaus82 CBR 2 (a

175 1 172
t=P| 22 -
CBR P+*II

%
P = 6000GKg =/ 6000[l 51 } =35cm

5 6x3.14
PZGKy 2
cm

[1=3.14
CBR =5%

t=35cm &2l 45 1S CBR 2 ki

Gasas gy 4 2 ok gilibh Jgia Thickness <Sumd o (f) ad g : Gigd
LSJM.L\ u\ﬁ)bghbumhbm\hMMMuAm

L5 QA cuad ¢l t=350m Craldiia S g Ty
1998 (il AT ciliph (S jd AR il 83 =350 A Cualida (8 gana S i 3 S

t=5cm Wearing course 4%kb Ak S jws |
t=10cm Base course 4 (pabuld S s |
t=20cm Sub base course 4ih (ulul & B33 S |
wlpm\yﬁgd\y&\)u aL Sub grade b e S
s) Tack coat A&k (i 3 gl Prime coat oidigy 4ds) ,ds 438 gilish 45500 ool
LSJ“JSJJJQ Ls.\.a\z‘\.aul.«awb “L‘é.\.\h.i.\.al.ieh Seal Coat‘\mhu.ﬂ.g_'

3 Ax gt S B 4y allée) Hat mix 2 es Surface Course 4%k b (b
s 54 Mix ,2 6% s Maximum crushed size = 18.7mm

da sed Jed S B 4 Water bound 2 sl s Base course 2 (a
43 Al oIl Ay Ciyg e gl Sand=10% ¢ river gravel=30% ¢« Crushed=50%
. s plSdS Water = (25-40)% Y saxa

Jos S JBi4y Course aggregate Jia A8 9 Jaa dwd o Wl s3l5« Sub Base = (b
Lo $1e83 3 ggA 3, s 5l

$U553 80% ) 2 2096 4» S Jsp) 4wy Base course = Ladius Prime coat (c
oS b glia g
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Addia Gl 43 05 20% o 8 8096 42 ¢S Js) 4wl coatPrimes —Tack coat (d
RTETIS

Group Index Method 4%k (sl g 83— (2)

Craldds 3 S jud (S 3 g0a g4 susa il 19d A1 (D.J. sted) 2 (S p 1945 JIS 43 358l 3
i Ol 951 5 3 Ly oS Ol Cuad (G) QaSa) S 3 (S (3 4y s pasd okl 1S
C oS g sl o g) b gia caS finy (5 ) 08 AIS (5 0 4 ada (g 94

AAR S8 dade (59 S0 A Al Cue pia 9SGl 0 (ata el qug S (dSaila J g9 s2ab 4y
LSS A Cldia £ gaaad Sl
.03 J g9 Al Ay gy 3 gsa (G.1) uasail 84

. 638 Ohu g a5 (0-20) 2 e (GLI) 2 .1
O AL (gpaS Cuagliia 5 ) gl 0 1) ASLad Ay (5 80 Ciad Sl g S (2 0 e 93 R
b sl ad Culdia Aday (Sub — base) 9 el Akgad 4y gl b (GLI) 4
JS bl AT 310 ghailu g Sl AT Culd
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A S0l 33 0 41 g4 295 4g (Group Index)(G.1) 2 ois= Aiglgin gl 930 a5 04554 Ay
554 slae

Number of Venicles Trafic Volume (e
Light Per day

Medium less then 50
50 to 300
Heav Over 300

b Gidigas o) (base course) (ohubs AUsl 3 a 0yiga S48k 4g (Group Index) @
A oiga (oo Audhy i) (5 glaa 4 gad 0 99 J9) . 5.9 Iy cualdua (Surfacce course)
Spasira lad oLy o) s mu AAR Jnld 0,074mm 2 ) A8 998 S S ) o0 Y
siuad 3 ala 3 g) sauad (Plastic limit percent) aa Sefiudly 30,584 (o 223 4d (5 0ad

L35Sy el (s L Siudly 839« e (Liquid limit,percent)

Plasticity Index=LL—PL
=PL 3 Sy
=LL A @Ln
2 Js9 gAY Ay 590 A4S e LSl a9 S (GL1 Volue) 2 0y ga drg Ad g
G.l Volue =0.2xa+0,005.a.c+0.01.bd
a =200#-35
b = Passin g silve#200—-15
L9 s AR LS i 200 s M g3l gad
C=LL-40

d=Pl -P=Pi=LL-PL

(Sub Ak Aliad Jgan g 20 ga Ad a6 90533, 958 Iy Cad G| 208 g My AT (g
. 355 14w il base course)

Craliiida 48 jidia 09 (59 (A1) A D 5 453 &l (Sub base course) > b
(Combined thickness of surface base and sub (s Gidigy 3 9) ol Auds Sliads
(Surface conrse (A il o) Bua AUaT 30590 9 45 g3 948 JAy base courses)

358 Iy il &b and base course)

995 1w Cialiiuan oS puid 0 i ga J g9 s 4 Asd
c 3099 gAY A Al giad IS Al o yiga) e Ad (iba 3l (s ) 651 N 0 A A 3

1. Soil Portion passing
0.074mm sieve. Percent = 50
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2. Liquidlimit. Percent=40

3. Plasticlimit. Percent = 20

4. Trafficvolume = Heavy (over 300)
Solution:-

G.I Volue =0,2.a +0,005a.c + 0,07b.d
Plasticity Index=LL—-PL=40-20=20
a=50-35=15

b =50-15 =35

c=40-40=0
d=20-10=10
G.IValue=0,2x15+01+0,01x35x10=3+35=65=say="7

(Sube Base) A s 30400 9098 S s a 4@l Gl Volue = 7 2454 Ay
|:20°QJJAUJJL5JZOUJN§JJJ’JMMYQAM

A (oS Jalal AAR LS 3 o) (oS e (S I gY 4y o g By ey (S Ady sk o 4y

c S Ny B ) 2

. PlasticLimit s <iudag) Liquid limit 2 alas
Gl =0.2a+0.005ac+0.010d ; Jga 58 (Sl 5 83
S5 B AAR L8 i 200 An gad gl gad

Liquid Limit & alea— L

Plastic Limit  SGiwdys Pl

a=200-35

b=Passing sieve# 200-15
c=LL-40

d=Pl-10=PI =LL-PL

;GJUE\JUAM:@U}@&Y@@QMJ(#MA)éJJ&JdﬂJBJAJyJ
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Passin g sieve 200#45%
LL =40%
PL =38% Gl =0.2a+0.005a.c+0.01bd

Solution
a=45-35=10% Gl =0.2%10+0+0.01%30%2

b=45-41=30% G.I=56
c=40-40=0
d =PI -10=(40-38)-10=12 s usIGI=5.6 sl

62 @) 443 300 2 aaa Sl s Al An g9y oY 4 culiid Spwd AAR Jgaan
t =35cm

Jucd

48y hagly g d,

Road Construction Method

:Preparation of Sub Grad)) Jsas b fws-A

S92 4 (A e ¢ L) A (B S (Al Olatilan & Jg 90 (A S

. Lfdd.ﬁbﬁn‘\.b)ls ey
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(Clearing ) sSh Al 1
g9 Jaldi S g S ) g sAS a (Grading) ¢S Joal (Alwn 2
(Compaction) s € w3
G A D AR S alla Jlaysibg) Gl g ¢ g AS A4y A Ld oIS Al i
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:Sub Base Preparation -B

Al 2 030 Jaad Ll e Al i ) g Al a8 S 9 5e 43 Sub base sl Sub Grade @
> AR AT A s A AL b S s Al 59 4aS 448 5 laila Jasa Sub grade
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¢ 459 95% A S gy oaky 49 98% S Carriage wayd giad dsiass ik
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Base Course Preparation-C

4y 38 Cipa g3 OLd 43 Sub grade s Sub base 4 Lu i a3l s Base course »
b gdah g glhag) g5 Segs A g G il Jia S ARk g2 4y A g3 (S 60
(2 A Gl HESaS 3 gl gl 2500 3 Sig A Akl 59 65% gaad Jraa 5l 3500
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10 4 Aol g9 A9y (S G009 12T 2 Al o (diSaas AR 0 98 4y 1l ab Cndldila  Suha g3
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Asphalt Preparation-D

rrth 6148 0 gl g 3 Ay > 03 Al daplR & jual
1. Asphalt
2. DBST (Double Bituminous Surface Treatment
3. SBST (Single Bituminous Surface Treatment

40% (S 62 4 o> EpS Jop) Ak o gy Al 4Frame 2 432 448 Qllduls tAsphalt
B sia 54y (S 100C° 4y Al 483 | g pllariad bituminous & U@ 60% s Jiig s
o5 $5ela 16 S by gy AAA gl gala Bk g3 (58 Jsa) 1.5-2it 2 4abw

JeSug el Ay Ay g g My S S gallyg (A sapS JeSuy A ojla) g ise
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s oplbaaind J2a o) Stone dust b s A «Bituminous L < Sand b <y (S
AN ga A )gs ¢ oS JsS U9 o (5 L al S oS o) e (e dy A Al (il a9a 00N Jaaa 2
Pravil Machine 2 ¢t 13 diug g g8 JoS09 Sl ag) a8 o Azg yd 4y udilan
A0 eaibig Ay oS J) w4y o) 4y Caldua Jdag) é#sms\u@um\%

L G3S (ESaS (2 J 53 T ) (A S

109 ol bl g8y Uuiladla o S J o S Ay Ay Adga gl Clida gl 02l e S (il a9 Ay & e
SO Ay (B0 ) BT Qi (b 69 ) (53 (D 62 68 Js 12T ol (palis) JuuSl g0
Jug Caliwa 4y (ulala i (39 (2l (A (A1 AT Y AT 1 (bl LES 4SS laar, (5 S J g

S

P=N/A=6000kg/25*40=6kg/cm2<7kg/cm?2

69 (Ao (SR A BT 2150 (D (D ¢ 09 S N (S Jsau 88 Al g 431l

@ 0ar J40Cm (2 sk (> g2 Jeldi pa e g Jeha i (S AR 4 A (g3 Calwayid A

LS Jlewd) 43R [ gana 4d glagd 480 A3l (g2 25cm
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S skl pd alamd) gl y& ) S gu g 3 Ad gilaidlos Cilida S juse Ay S pu D

Jsai S B Ay 45 gilaidlus Cillida oy g3 S BT Ay shayl & anlBly ARG jlaan
358 Andlaa o pu Jg9 sV 4 (o pisa (D S

Bridges J

- : (Definition) < a3

Asd plga g N A (SQpsady Sy o) SO shlug d g laddbe o o
Sl g) 3 ghluigd o AR A3a A i gl 0 ¢ Sl ¢ JULS ¢ paiS 4y g
59 ol polila Ay gl 3 e 3 S e 3 ARR gal ga gadi ) gud A S &l g
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S5 Bl 5901l 93 o) akaa e Adshy J9d 10 (A gapt S A SIS Sl
s Wil ) gabaiBlc akaa by olgai S T Ay gl i SGIAS

Jas (S B Ay ol 9d8 Ja ol okl siise SIS gl 3 Adshy AS 8T e ses 4y
S 4 g

components of bridge<55 sl Ja
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1.
2.
3.
4.
5.
6.
7.
8.

¢ Jaldi 1 ) Al S o sigilddlu Aul 43: The super structure .
43,\2 cu.'&.«.ﬁx dﬂécoJchJ odl,'\..g ‘J.QIS JQJ“J&S“’\.‘M

Component of sub structure .Y

Al (59 Qe A gilaidlu A Ja

LAsagS o (pair) e e ¢ Jlg Sy ¢ 4SS & AAbutment L)

Classification of bridgesii s sigha

ghd Jdng siglge shlidia Ay Adgly o sl
Solid slab bridge
Slab and Girder Bridge or t-beam bridge
Box girder bridges
Blanched cantilever bridges
Rigid frame bridges
Arch bridges
Cable stayed bridges
Suspension bridges

Gusa Jdug 03 10 Ay o 8 Al e

c S g (S BT Ay Qs Y (S ol 5N Ay g 3 il 0 gaSiie AJ (gl a9 3 o
. Topography the area
. Hydrological data (high flood level and low water level)
. Nature of subsoil strata (soil investigation)
. Seismic Considerations

. Traffic load
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6. Aesthetics (selected from of bridge should be pleasing in
appearance and should serve as a land mark in harmony
with itsenviroment)

7. Total time of construction
8. Total Cost

afaa ) Aleudliy g (¥ gS 5 AS S (s bual) Ay o ga s Galiad 4 gila gl 5l ) a0
38 Ol ) b Qladdla

Type of sss das il Jy 4y 435k .55 a8 9 053 05180 by (S (il a9 43 I
loads to be considered in design

IS Jas Adg b alida gaBlaily by 4y
1. Dead load
2. Live load
3. Impact or dynamic effect of live load
4. Wind load

5. Longitudinal forces (caused by braking acting of vehicles
or abstractive effort vehicles) and lateral forces caused by
live load

6. Break load

7. Longitudinal forces due to frictional of expansion
bearings

8.Seismic forces
9. Temperature stresses.

pd gl o ol i 4y oS JsSUg A 4B 4D sigul A S Gl 4 dp
Gl saad Ay g (Ao g S BRI A (i A (S AR s Ay e S g S dee
38 Ay
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Culverts—l—
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COMMENT APPLIED
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:Slab Culvert
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lang seactionA-A
9.2000

LELEL
7 A

g2000
o IN12mm@2Semele F92m
0 SNIbmm@1Temele F2m

30108 ez ot L=N0um 5}
seaction B-B f008@0em e 0 )
3708 @ 2em ol

8n 1 2mm @ 33N 16nm@Temlcl=2m

e S MR Al R
i III i
Rinforcmert detail

AR

T B
0%0%0%0 0%
o L SRR

|
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H=2m
h =1.5m
free board=0.5m
D PO (1 — Sine) 2_po 100kn/m (1 — Sin30) 5
1+ sin@/’ 1.8 1+ sin30/
= 55.56(0.11) = 0.60m
culvert heath +foundation=2m+0.6m=2.6m
H=2.6M

YV soil

1

1 2 1
= x (0.543 x s2

"~ 0.013

P=b+2xh=1.6+2x%x1.5=
4.6 M

2t _ 0.54m
.6

0.8 =76.923+0.663 * s2
m3
1.92—

sec

1
(s2)? = (0.0153)% = 0.0024
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590kg/cm2

- 2.0000 —~]

BMD 0.95

Slab Design:
FY=4200kg/cm?2
Fc=200kg/cm?2

Lang span=9.2m

shartSpan =1.6 + 0.4 =2m

Thickness=0.2m

Load Calculations:

Dead Load Slab thickness = 0.2 * 2400 = 480kg/m?
Wearing Course = 0.05 * 2200 = 110kg/m?

Total dead load = 480 + 110 = 590kg/m?

Moment and shear of Dead Load and Live Load:

146
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2 4«22
MD.L=2" = 222 = 295kg/m?

M L.L =2 =222 = 3000kg/m?

Mimpace = IF * MLL = 0.3 » 3000 = 900kg /m*

Moment Calculation:
Mu=1.2MDL + 1.6 MLL + 1Mimpact

Mu =1.2%295+ 1.6 3000 + 1 * 900 = 6054kg/m?>

_ Mu+100 _ 6054+100
@xbxd? ~ 0.9x100%152

RN = 29.9kg/m?*

Short span rebar

6000kg/cm?2
——92M :
BMD

i

WL SFD

L4/185El

1/3(WL2/8)
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4200

2 %29.9 % 24.7
=24.7+1—(|1- ) = 0.008

:$3 Pmin = 0.00185 ¢y Sula fy = 4200 o 48
Pmax = 0.75*pb =0.75%0.020 = 0.015

;;<6133?ffy)

L 0854085 200( 6100
= . * U.
pb = ( ) 4200 \6100 + 2200

pb = 0.85 x Bi

):0.0ZO

Pmin < Pact < Pmax 0.0018 < 0.008 < 0.015(0k)

As = pge *b*d =0.008 100 + 15 = 12cm?
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wd®  3.14 + 1.6
- 4

2
=60 16mm@l17cmc/c

] 100 100
Spaceing = = =17cmc/c

1m 6
9.2 X
* 6

9.2 C
=—g = 55@12mm@25; = Double Rebar

sokdaale = 50% X 12cm2 = 6cm2
= 30016mm@30cmc/c

Lang span rebar
dalans gl o)Ll (5 )61 3y gl

Pmin = 0.0018
ASin = Pmin * b *d = 0.0018x100x20 = 3. 6cm?

120A = 1.13cm?
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_As 3.6

Al 1.13
1m 4
X

=40 12mm@25cmc/c

*

1

C
= 8012mm@25 z = Double Rebar

Snicmmeelcme/ cl=9.2

SaMIammE1 7 eme/cl=2m

i
e 4

7 e
r = T
QDDDDDDGQD
LLEE == ]

PR TR T ]
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Abutment Disgin > Sl

gl Saln A abs 4A350540 g ailas Saba Abutment

S5 B o le (oS Asulaa (LA J) gaa (g2 Liula ) (5 slaadia

S

5998 53548 (5 pal oL Gl 333 2 (558 il ad by i gas AAA

S98)ay

W, (0.6x1.4 + 0.9x0.6 + 1.3x0.5 + 1.5x0.1)2
=4.36T.m

Resctint dad load = RD =

_590x2  590kg
2 cm2

Ok TMINT

= g = TD.clirspon slab

g
2

= 0.59T.m

F’CC MEUD Thlck 10cm
Stone F’u‘tcl’ﬂhg Thick=20cm

Compacted Soil
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] p 6Tm
Resctit lave load =4—=4———=12T.m

2 2
Ac ganagig b (s3sacd Witotal = Wwall + RD + RL

W=4.36+0.59 + 12
=16.95T.m
. : . w , 1—sin6
Harzintal soil prishr..p = — h*(——

2 1+ sinf@
B 1.8(22%) <1> -
= 2 3 = 1. .m

b=0.6xH=0.6x2.6=1.5m
a=0.2xH =0.2x2.6 = 60cm

p

358Ny S e J&§ ) 999

a’+ab+b*> 0.62+0.6+1.5+ 1.52
"~ 3(a+b) 3(0.6 + 1.5)
= 0.55m
9581y Abald 5 68 Lasaa Sosxslday g
Ps«h 1.2%2
X1 =3 w T 3x16.95

Wy

=0.047m

L3950 S S pal) (e

b 1.5
e=wx+x1—2=0.55+0.047—7=—0.24m
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35S I Claddl ol Max S @l 4

6*e) 16.95
~ 15

6(—0.24)

(1+555

) — 0.452T.m

958 1y Claldld o Wl Min (S @t 4

(1 6 * e) ~16.95 (1 6(—0. 24))
b 1.5 1.5
=22.14T.m

(Overturning cheek.S<%s> (S Jilia 4y ga€ daa o
hs 2.6
P? <W,xW,=> 1.2 % 3 < 16.95 % 0.55 =>
1.04 < 9.32 (0K)
MR
MP > (1.5—-2) =11.65 > 1.5 — 2(safe)
MR = W.wx = 16.95(0.55) = 9.32T.m
Mp=pr=1'2><2 =0.8T.m=E=11.65
3 3 0.8
sliding cheek.<9> (S Jila 4y 588 4y 9l 2
Ff>P=6.78> 1.2 (safe)(ok)
Ff=u-w=0.4%x16.95=6.78T.m

S (S dilia 4y liulipas

2 2
Wx—X1<§b= 0.55—0.04-7<§*1.5=>

0.503 < 1 (0K)

beam far caluarte
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beam tiacknic = H = 40Cm = B = 40Cm
fy = 60gred = 60000psi = 4200kg/cm?2
fc=200kg/cm2

momiant cambination = Mu = 6.054T.m

as
Pact = ﬁ

dZ

T
As = e =d = 16mmstell

3.14 X 1. 62
As = n =As=2cm2 =2 X8 =16cm2

B=40Cm=H=d+(5-7.5 =D=h—-(6.5—-17.5)

D=40-6.5=33.5
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14
fy 4200

Pmax = 0.75pp

280
pp=0.85-10.05fc —— - =.Bi=0.85

Pmin =

=0.003

pp =0.85x%x0.85x%x200/4200(=0.03

Pmax = 0.75 % 0.03 = 0.022

Pmin = fy ~ 4200

=0.003=0.003 <0.011

< 0.022(ok)

VoZ Ay o9 s 9d dsp) (o ass A (Sl LAlS 4y ol ga s
ACI

Jod shiod 4591 S Jo2l S olw sylad 4
J9o g 4 guudeS sy LS dolun g laiw
iy pr pge 94S JLlaxiwl

Lwlxo g3 9S00 yS

(1)=X=Max{2ds,db/2}=

16
2x8=16mm(ok) ....= - = 8mm

x2 > Max{16mm,db, 1.33dmax}
db = 16mm = dmax = 20mm
1.33 X 20 = 26.6 = (ok) =
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Gildaa 3983 (s S J Lartia) AdgSa 9238 S 25cm 4550 ]
L/4=200/4=25
920/25=38@8mMm@25cmc/c

Steel bar chart
Bar dia Length | Total length| Weight | Total weight| Total weight +
(mm) (m) (m) (kg/m) (kg) 5% (kg) Shape of bar
16 2 110 1.58 173.8 182.49 1
12 92 828 0.88 72.86 76.5
16 2 60 1.58 948 99.54
12 9.2 82.8 0.88 72.86 76.5
10 2 16 0.62 9.92 10.5
8 1.15 42.55 0.40 17.02 17.88
8 1.15 4255 0.40 17.02 17.88
8 15 15 0.88 13.2 13.86
16 9.2 73 0 1.58 116.28 122
618

=
(=]

OloNO|o| W=

secand culvert Station 0+ 720 (Rd)

Ol (aBE 3 a2 (5 S 0 juu 5 Clau Laa 068 2 o) L Sy (5494630
oJl,:d

Cialu 3 alu 180 3 g) 6184y A3 g 310 )b 3 S dala 4y yga 5 94 (ol e
Sl SOBIAGAT2M T s 9ot Y B Sl a0 gl S R

o3 0 1) 4y a o3 S w3 Jsh 0.5m Free board

A B glg 0 dgg) 0 e ga0 adala (5 g 5a 80 A S aglaal ) Ll ()

ENTWIORE KPPITi
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H=2m
h =1.5m
free board=0.5m
_ PO (1 — Sin0> 2_po 100kn/m (1 — SinSO) 5
Ysoil. \1+ sin@/" 1.8 1+ sin30/°
= 55.56(0.11) = 0.60m
culvert heath +foundation=2m+0.6m=2.6m
H=2.6M

Golsenghade v =(0.75-0.9) = v = 0.8 ]

2 1

V=1*R§*sf A=b+xh=1.2%1.5=

n

1.8m?

1 2 1

— x(0.423 x §2
0.013

P=b+2xh=1.2+2x%x1.5=
4.2m

R=2=-13_042m
P 4.2

1

0.8 = 76.923 * 0.560 * sz Q=1.8+0.8=
3
1.442

sec

1
(s2)? = (0.018)% = 0.0034

Slab Design:
Fy=4200kg/cm2
Fc=200kg/cm?2
Lang span=9.2m
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shartSpan = 1.2m

Caller span =1.2+0.2+0.2=1.6m
Thickness=0.2m (AASHTO)&:Mae J g9 o2 4
Load Calculations:

Dead Load Slab thickness. Tensile stress of steel
ds= 0.2 * 2400 = 480kg /m?

Wearing Course = 0.05 x 2200 = 110kg/m?

Total dead load = 480 + 110 = 590kg/m?
Moment and shear of Dead Load and Live Load:

2 «1 52
MD.L==" = 2222 = 165.93kg/m?

M L.L =2 =222 = 2250kg /m?
Mimpace = IF * MLL = 0.3 * 2250 = 675kg/m?*
4.5

4.
| = —-x<().
mpact factor 6rl= 0.3 15

= 0.670.3

Moment Calculation:
Mu=1.2MDL + 1.6 MLL + 1Mimpact

Mu=1.2%295+1.6+2250+1x675 = 4629kg/m?

_ Mu+100 _  4629+100
@xbxd? ~ 0.9x100%152

RN = 22.85kg/m?

fy 4200

= = = 24.7
0.85.fc 0,85.200

m
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Short span rebar

Pact =

1 1 1 2x22.85%24.7 0.006
= * — — = 0.
24.7 ( 4200 )

&3 Pmin = 0.00184 9 S fy =4200 s 48
Prax = 0.75 % pb = 0.75 % 0.020 = 0.015

;;<6133?ffy)

pb = (0.85 = 0.85)

pb = 0.85 x Bi

200 ( 6100

):0.0ZO

4200 \6100 + 4200

As = pge *b*d =0.006* 100 x 15 = 9cm?

td? _ 3.14+« 1. 6>

= 2.008cm?
4 cm

S5 =

9
= H=3= 5016mm@20cmc/c
S
100 100

Spaceing = == =20cmc/c
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C
= 46(2)16mm@20; = Double Rebar

aulaa giliumd o bl (5 )9 gy )

Lang span rebar

Pmin = 0.0018
AS in = Pmin * b *d = 0.0018x100x20 = 3. 6cm?
120A = 1.13cm?

As _3:6 =4 ¢ 12mm@25
ATTT13 mm cmc/c

1m 4
X

N =

c
= 7@12mm@252 = Double Rebar




(c) ketabton.com: The Digital Library

Abutment Disgin »> i Sl
g Saby A djbe 445434l g ilas Sal Abutment
9 B odle (g S Al (Ll I g2 (52 Lld ) (5 glaadia
e
3R a5 (5 pal oLl Gal 39 3 (58S il ab b gagas AAA
09954

Wyan(0.6x1.4 + 0.9x0.6 + 1.3x0.0.5 + 1.5x0.1)2
= 3.36T.m

Resctint dad load = RD =

_590x2  590kg
2 cm2

g
2

= g = TD.clirspon slab

= 0.59T.m

] p 6Tm
Resctit lave load(RL) =4—==4——=12T.m

2 2
Ac gaaagig b (saacd Witotal = Wwall + RD + RL

W=436+0.59+ 12
= 16.95T.m
w 1 — sin®@

Harzintal soil prishr..p = EhZ( T sind

_ 1.8(2%) 1)_12T
p=-"—(3)=12Tm

b=0.6xH=0.6x2.6=1.5m
a=0.2xH =0.2x2.6 = 60cm
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L5504 38 5a JB Jigsa 3

_a*+ab+b* 0.6°+0.6%1.5+1.5
~ 3(a+b) 3(0.6 +1.5)
= 0.55m
9581y Abald 568 Lasad Sosxslay Jiga
Ps+h 1.2 %2
X1 =37 w T 3x16.95

Wy

=0.047m

L3950 S S pal) (e

b 1.5
e=wx+x1—E=O.55+O.O47—T=—O.15m

L858 Iy claddd ol Max (S @l 4

+ 6:) =22 (1 + 6(‘1‘_’;5)) — 4.52T.m

958 iy claldd ol Min (S @lagd 4

_ % (1 B 6 * e) 16.95 (1 B 6(—0. 15))

b
= 18.08T.m

(Overturning cheek.S<%o> (S Jila 4y ga€ daa o

1.5 1.5

2.6
1.2 3 < 16.95 % 0.55 =>

162




(c) ketabton.com: The Digital Library

1.04 <9.92 (0K)

MR>(15 2) =11.65>15-2
VP : = 11. : (safe)

MR = W.wx = 16.95(0.55) = 9.32T.m

pXH 1.2X2 9.32
= = 08Tm=W= 11.65T.m

3 3
sliding cheek.S=> (S Jia 4y 538 4y o
Ff>P =6.56 > 1.2 (safe)(ok)
Ff=u-w=0.4x16.95=6.78T.m
S (S e 4y gliulinis

2 2
Wx—X1<§b= 055—0047<§*15 =>

0.503 < 1 (0K)




(c) ketabton.com: The Digital Library

wing wall shear

beam analisic

beam tiacknic = H = 40Cm = B = 40Cm

fy = 60gred = 60000psi = 4200kg/cm?2

fc=200kg/cm2

momiant cambination = Mu = 6.054T.m

as
Pact = n

td?

2 =d = 16mmstell




(c) ketabton.com: The Digital Library

3.14 X 1. 62
As = n = As=2cm2 =2 X8 =16cm2
B=40Cm=H=d+(5-7.5)=D=h—-(6.5—-17.5)

D=40-6.5=33.5

__1 o1t
Pact = 40335

14
fy 4200

Pmax = 0.75py

Pmin =

=0.003

280
pp=0.85-10.05fc—— - =..Bi=0.85

pp = 0.85 % 0.85 X 200/4200(= 0.03

Pmax = 0.75 X 0.03 = 0.022

14

fy 4200
< 0.022(ok)

VoZ Aadd 59 s 9d Js) (Bawass A (Sl LAlS 4y ol ga S
ACI

Jod hided 4891 S Jo2l S olw sylasd 4
Jgo iy 4 sideS sy HLS dolus g Low
iy pa g0 935 Jlexiwl

Lwlxo g3 9S00 yS

Pmin =

=0.003=0.003 <0.011

(1)=X=Max{2ds,db/2}=

16
2 %X 8=16mm(ok)....= - = 8Smm

165
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x2 > Max{16mm,db, 1.33dmax}
db = 16mm = dmax = 20mm
1.33 X 20 = 26.6 = (0k) =

Githaa 3588 (g S Lana) A gSa 9238 S 25cm 43 g0
L/4=200/4=25
920/25=38@8mm@25cmc/c

J) g (gl
Retaining wall or Protection wall

o soalss 4o a3 gladsle i o oylaes Jl g0 o Ll
> JIgwy solibwl gyayles!l S O Jolie 4 gdswd gl
M dyg0 gie) 4 LSS pSe a9 435 90 g0 gl
py OL) oS SxE gl gud DIsE S dole Sxd 4y I e

S JeSHy >y 45 Stone mace _Sow

S Station(1+080) 4+, Protection wall Lo Retaining wall k5 > 4s
p2» Cause way Lo Wash 4o Station guior 4 4o gyJ Guxdgo
Qg JLS Syws 499l Wash o 4> ojylad o5 g s d92y

L6 sew Je S b 4 Retaining 3o ¢ 4SO

Jb . oss 22 mS g LaSyl o o 1=18m Jab JI sy S 5y
Design of protection wall

wlxo Jgd —lodds 4y 43 gladyl i slxayl Protectionwall o
2985 Jo s Ly o

H1=2.2m 4> g4 o)l 51 S dolw 4y Lasifwos gliaSyl JIgad0
g Loyl
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protiction wall

section A-A

Bre oY b1=0.6xh=0.6x2.2=1.32=-...a=02xh=
0.2%x2.2=45
goe  gwiaScouring depth S o le biows Ll 4> 45 1,5m
Boe Ol dgis 9 . g9 40 pS . gl
S 4 g LaSyl JaSes 4> e a0 Jlaus o Libwly s Loy
gLyl Jeed 43 olugds Ao
fundiation depth = 1m = H + h =2.2+1=3m
B=06xXxH=0.6xXx3.2=19m a=0.2X%X3.2=0.6m
oode JIgud g0 4SSyl dan o Lyt ol dg Ty pre LY
Super o5l 43 gil> ool yed HL Blal 4xE jLad G810
4S5yl s q yliad oSl 4dyly blals sslaxio pa Imposed load
JSs H=3m 9390y 45 Y
oy ¢l 4olw g 4y o)s uol3 5 &e 4 code 5 AASHTO
Sy Y dbwl g 4 )y guNY 4 g4 S

167
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B=1,2+0,06.L

> 40yl daalRC oy gy =25 Lo 0 4 00000
L e SO gdispersionw Jadxl 4855010 42 gy9ly 45 @Y
95Sb o1 W Jgd2d 4T ylo JuwSlo jb 4o dolw wledy joLl3)
3 4z ¢S Jhws| 4x312T Ly 43 Lo Retaining wall

!

W=50cm...........b = 25'cm

.S Siewd) AR5 Jgaa0 43 U JuSla GBI o 00 Aol (ulala sl w b Gledua giligh
388 Jgd gAY 4 dga e sige dlidad A it

u=wx2t=50+2.35=1.2m
v=b+2t=25+2.35=0.95m

oy )l 8 palles jlid

__pl  6tm
q= uv 1.2x0.95

iyl d g0 Ll gl g I LBy o (52 aS Ui & il 5 )1 Aliald 5 gy 43R ) 50038 ya JE
S Jg

=5.26T.m-

Q=q%x0.7=5.26%x0.7=3.68T.m
S398 1 Al lagd 2

¢ =20.25.28.30

_ 100kn/m?* 1 - sin30
~ 18knm3 1 + sin30

)2 =5.555%0.111 = 0.616m

* 1_ i 2 e »a -
pl = QIH % (1;:2:) o il Al ALala g8l J)gp Ay Lid () gla

=3.92T.m

3.68+3,2 " (l—sinSO) __ 11776

1+sin30 3

168
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9950 JLa8 &l A3 (5 glA

wH? (1 - sinB)  1.8(3.2%) <1

2 \1+sinf 2 §) =3.07T.m

P=p1+p2=3.92+3.08=7T.m

p2 =

95504 139 JIgead )

a+b 0.6+1.9

Wy = —— H¥gme = ————*3.2%2.4=9.6T.m

L 358) 38 e J& ) gpa 2

_a’*+ab+b®>  0.6°+0.6+1.9+1.9
~ 3(a+b) 3(0.6 +1.9)

5980 Alald 568 Lasa s Soseld 4y Jlg

= 0.68m

Wy

_Ps*hs _7*3.2

X, = = ~0.77
1735w " 3x96 m

L9580 Cu 38 pal) e

b 1.9
e=wx+x1—i=0.68+0.77—T=0.5m

555 1A claddl o il Max (S g 4

6x0.5

Fnax = % (1 + 6*6) = 1.9

b/) 19 (1+

) — 13.03T.m

958 1y claldl s bl Min (S lags 4y

6*8)_9.6( 6+0.5
b /) 1.9 1.9

(Overturning cheek. .o (S JilBa 4y gaS 4a 2

W
Fminzg(l_ >=—2.92

hs 2
P?<WW*Wx=> 7*§ <9.6%0.68 =

4.66 < 6.52(safe)
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Sliding cheek.Sa (S Jilie 4y 58 4y 9

Ff > P =384 > 3.07 (safe)(ok)

Ff=pu-w=0.4x%x9.6=3.84T.m

FEN P T P R RIVAS

2 2
Wx—X1<§b=> 0.68—0.5<§*1.50 =>

0.18 < 1 ( OK)

D R R o R R Rk

1.900




(c) ketabton.com: The Digital Library

JSb . s 2. mD gladyl gl o 1=68m Jgb JI g0 500

Design of Retaining wall

Cwlxo Jgo Slodde 4 43 gladyl i olsyl retaining wall o
c99S Jyds Lo ol

d> god 0yl Al S dolw 4y Lasifwe gliSyl JIg53H1=2.m
A AR

h=2m
H=2+0.6=2.6m

_ PO 1-sing,,

~ ys "1+ sing

D 100kn/m? 1 - sin30_, & 555 . 0.111
= = . *k .
18knm3 (1 + sin30)

= 0.616m

958 1 ol g Ay LS (g ) glA 3oLl e g




(c) ketabton.com: The Digital Library

ys * hs? (1—sin(p> 1.8 * 2. 6% (l—sinSO)
= * = *

2 1+ sing 2 1+ sin30

= 2.028T.m

b=0.6%x2.6=14———a=0.2%Xx2.6=0.5m
395804 09 s 2okl fe g0

a+b 0.5+1.4
Wy, = 2 * H* Vstone = 2 *2.6%2.2

= 5.434T.m

section A-A

95813 38 5 G55 Jlgpa 3
a’+ab+b* 0.52+0.5+1.4+ 1.4%
"~ 3(a+b) 3(0.5 + 1.4)
=0.51m
9581 Abald 568 Lasad SosxslBay g
p.h  2.028(2)
~3w)  3(5.434)

Wy

x1 = 0.24m

L3950 S S pal) (e




(c) ketabton.com: The Digital Library

b 1.4
e=wx+x1—E:O.51+O.24—T:O.05m

L9585 I Claddd Max (S @I 4

6;e) _5.434 (1 n 6*0;:)5) — 4.72T-m

w
Finax = b (1 T T 14
958 iy Glaldl Min (S Glags 4
W(l 6*e) 5.434 ( 6*0.05)
= — = * -

F. . ——
mnp b 1.4 1.4
= 3.049T.m

(Overturning cheek. .59 S Ji8a 4y gaS 4xa 3

hs 2
P— <W,*xW,=> 2.028*§ <5434 % 0.51

3
=1.35< 277 (0k)

1.35 < 2.77(safe)

Sliding cheek.<o> (S Jila 4y 588 4y 9l 2

Ff >P =384 > 2.028 (safe)(ok)

Ff=pu-w=0.4x5434=2.173T.m




(c) ketabton.com: The Digital Library

S (S dilie 4 sl

2 2
Wx—X1<§b=> O.51—0.24<§*1.4-=>

0.27 < 0.93 ( OK)

Design of wash

X

Y"‘| Up- Stream

40

\

Ll

CSantinn Y Y

3 gdgyloy Sadl 3 ogde 4> o avement

> . GatS odlilwl a3y pa 0Ly
Sypwd gl 5 s 9 4 vz LSl el Jo g Sl
32302 pod 4 wash > 42 g S 4wl




(c) ketabton.com: The Digital Library

S Jalie 4y gagld 483 sasyer 4xd aSOLSy Ysexe Wash

olo) sy wash 4 2> oylyd 33 4S8 ¢ Cglie OLo)

e sl pad ol e a0yl ylad
b sdoY g 0 4xE Jazd S w Gxwd  wash > 48043
te
4i4b @35 R.C.Cslab .1
+isb _wlwl base course .2
4i4b ydwsd  Soil sub grade .3
$.s 4dub i > gl b 4ib wlwl oylad ladisle s 3ys0930
L Golro gl gdwS dlge gluy S 9950 gIeSwd s Ly
R
0330y b s  RCCslab Ygars 4> 4iidb @sd
9l 12Ton

oS3 T=20cm Jgyd=d (=2l 39 4 Rigid pavement > s

.o (15-25)cm o 1 W Gwelrss oy L] 908w A SOLSy L]
. oSLI T=20em 453 Gf 4S540 LG of Hly JuSls sl s L
Mo 390 gl s l=40m J4b wash o> 45,3
63 bl g gz Gty sSLielys)s 4ol

pr gl Jeudg S oS 4 jyo oyl by s Lo
Bred  Syw > p e @l pge). b dwlxe 455)H0 bLiT,I
)9.20mo s o1 a1 4y

Spacing of Expansion joint 4lald j 3 & ) jaa

dbhwlg 4 Jeoyed suVd  ddold zieyd  gig)yd Syl g0
G4t i Lo

oy  Lad @led  aee o> oedw  poye gl Heb
(=5%..7 +5..7) oJ gus

O Jsoyed YYD ddold Zioyd gig)yd Syl 20
1S Lwlxs dhawl g

Slasss =lem Jsoysh 4y 4% §=(2.3)Cm & o351 350 =S
LSS gy
C=10.10-6 per €0 ws o _bluss! LSyl g osS3LSs — C
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t1 = (10 —20)c° 425 Oyl > S adg 49 CussSSLss- tl
30c° Oyl y> 42y abael >lwd — 12
Al =11.At.a Al =11(t2 —t1)

Jezxlg slab 4x3 ;5o 5000 dxoy 45 jyo oyl yed S Heo
Al = 1cm i

t2 =30c°....t1 = 10c°

1 106

200 x10-6 _ 200 _ 20™ -

1=11(30-10)10.10"° =

Spacingof  4dols aiosd sdg)ys Dbludylo
contraction joints

L=23s 108
W.F 8 Sy Fawd o LSS xS

Job adws — L

Cuoglin S g)lxs csSSLSs - SS
039 x> O SoLlsy - W

G SShol > — F

sl e Jloriwl pa Glasw Swash b d)y50 4 4o 45,3
Cwlxo 4x3 holy ¥y dold zieyd gig)yd Dbladyls
R

canstraction joints

Ls = 200.5s.4s J b
T Thhwy O¥P ke

Ss=8Sc=fy=4200kg/cm2 coglio _aS sHlxo gIlriws -Ss
__ 4200kg/cm2

Ss = =1 b s 4y guuS Guahaes S

fc' =250kg/cm2(mark cancrite)

4200
— = 2100kg/cm2

176
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dolus gilaswd S 5 3 4 — As
b=4.6m wre Jws — b

h=20cm o wws - h

W=2500 kg/cm2 ;, x> co,sGLlss — W

tad Joams oyl aussotss 21,5 (os sishors - F
5 LW.F _ 4.6(2500)(1.5)
2Ss 2(2100)
min Rebar = 4.10 X 2 = 8.22cm?2
200.2100.4.1 1722000
T 4.6.20.2500.1.5 345000

=4.10cm?2

Ls 990 =

Bar pointed with bitumin

Bitumin For top of joint

\T

20mm joint filled by Bitumin and sand(seal)

Seal(20% cut back bitumin+80%sand)

Dowel bar

15@16mm@ 30cm c/c

PVC @25mm

.o Je2l s =5m Jgb iy dwy Lo s Lo

177
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Design of Reinforcement
B 3593900 S GOl 4 2 oeaS oy Ld 00 gliasaw
g aaw pldsl Lol sUaxals 80 S0LSy an gl ‘:Ib Jyee i
>S5
Gty Yy Faw Jloye Ly gl SYgb S o 4 odwo
$3S wlxs 4wl 5
(A)  oLaw S pre  Lagl Jeb s S 4 odw

. L __ Lfw
OLw SloycA= -

_5><1.5><2500
T 2x2100

w = 2500kg/cm2 ()5 x> G SSLS> — W
minribar = 4.47.2 = 8.93cm2(dabul ribar)

100(1.13)
4.47

=4.47cm2

spicing ribar = = 25cm.c/c

Section X-X

Suporting wall

Nobr of Ribar = 113~ 4 fe metar

1m
T@lme@ZScm. c/c

1-4
4.6---x(x=19012mm@25cm.c/c

c
38@12mm@25cm.z = daubl Ribar




(c) ketabton.com: The Digital Library

oy b g0 Coluww glaawd S Jeb e b 4 cdw

Lf. 4.6(1.5)(2500
Alangspan = fW=A1= (1.5)( )

= 4.1Cm2
2.5 2(2100) m

Using

100(1.13)
4.1

spicing ribar = = 25cm.c/c

] 1
Nobr of Ribar = 113~ 4 fe metar

1m
T(blme@ZScm. c/c1

1---4

4.6—x= x = 19012mm@25cm.c/c(daobl ribar)
2
r

S (Hod b ) S Jab 4 dwd lew JSLoye o Tie bars
Ogadw SO 4 Si3 090 42 0310 S 4dubg gl S Jg2!
cs2Sys byl gl pSxs 0w

L3 0w Lgudw 4 oL 45 G)y &2 OLow 4090
- 58S

Dwlxs dbwl g 49 Jsoysd guiVd S 3o 8 4 JLleaw Sloyse
IS S
b.h.w.f
"~ 100.Ss

b=4.6m (P e Dloasd Sywd) pie oJwd> — b

AS

h=20cm colxs odws — h
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f=1,5 coyb SLShols — f

0J9 x> G SOLSy - w

S§s =2100kg/cm2 coglio _iisS s)laxs gliswd — Ss
oluwo gilosw Sloyed L3 go 4

_b.hw.f 5x20x2500x1.5

A5 = 100.Ss 100 x 2100

= 1.789cm?2

Nobar of rebar(=1.789/0.785=3@10mm femetr

Spacing=0.785x100/1.789=44cm

D s Jole g Ll Galhey Sy JLlhuw ¢y
o oz 40ly oS ddold 43lu)

1----3
5----X/X=15@10mm@30cm.c/c

Length of Tie bars  4swlaa Jsha silduw il o
shb gaws 5l coolis odws B Jsb sliw Lo
oh oM pa 4hE Jodzos 45 (d o) h) 45

Cwlxo pa dhwlg 4 Jogoyedd ol 1=55, 4x3 Jgdzd 42
4.%3.535’)!35
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Section Y-Y . | .
section Z-Z (detial of wing wall)

_( 06 }—_ - , . '—" —| back fillin of wing wall
b, e Reinforcement Detial

oo
02

l_d.Ss_1><2100
~ 2.bs 2x15

et - L 4—.’ o8 & D
d=1cm

+>bond stress S adS o S gdSOLS 4y — Sy
sb = 15kg/cm?2

= 54cm

Lo Jgy Heese 4 1=60cmd sk O lraw  SLosed

Dowelbar Losw Jsb oylad gigstw slabs o5 455y Lan

Jot> =) O gIlarie i Lwlxs 94 g9zl po
Ballbo 3485 o dwld 4 glasw b 4x3

(160 16mm@30cm.c/c...L.=40cm
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beam far wash

fy =60gred = 60000psi = 4200kg/cm2

fc=200kg/cm2

momiant cambination = Mu = 6.054T.m

as
Pact = ﬁ

td?
2 =d = 16mmstell
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3.14 x 1. 62
As = 2 = As=2cm2 =2 X8 =16cm2

B=40Cm=H=d+(5-7.5 =D=h—-(6.5—-17.5)

D=40-6.5=33.5

14
fy 4200

Pmax = 0.75pp

280 .
Pp = 0.85—0.05fc—7—0= ~+..Bi =0.85

Pmin =

= 0.003

pp =0.85x0.85x%x200/4200(=0.03

Prax = 0.75 X 0.03 = 0.022
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14

fy 4200
< 0.022(ok)

Vol A o9 s 9d Jsp) B ass A (Sl LAdS 4y ol ga s
ACI

Jod hided 4891 S Jo2l S olw sylas 4

Jdeo iy 4 suudsS sy SIS colus g laiw
iy pr pdgn 935S JLlaxiuwl

Pmin =

=0.003=0.003 <0.011

Lwlxo g3 9S00 yS

(1)=X=Max{2ds,db/2}=

2x8=16mm(ok) ....= - = 8mm

x2 > Max{16mm,db, 1.33dmax}
db = 16mm = dmax = 20mm
1.33 X 20 = 26.6 = (0k) =

Gilkaa 3983 s S J Land) AdgSa 5338 S 25cm 4 g0 |
L/4=200/4=25
@8mm@25cmc/c
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Detial of Suporting wall

36008 mm@25cm c/c L=120cm
Stirup for Ring

4

10 20

A\

80 12mm@

36@8mm(@25cm clc L=14[Jcm©

/ Stirup for Ring
’*0_05 9
50

Lo

R 10
( "-'%\PCC t=10cm 10




o W WO gy

r S oo e Tl | T Tt 1
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58 55 6 QRIS atB) g dasaadd 03 0 Y Ay pdia g sdlialid 059 o s (2 S A
station 1+080..1+300) &2 439 5 > 4LiSg ) Yo

SO Ay A dih 5 Gilae @ glud 0 pisasd o5 QAT O L 5 & S g S S
SIS gl g 980 03180 ()3 0 siliadiia 5 MY 4 s

Ol o adalas g) () Sha (o o laa gagla ol

Curyjvy=7m
Solder=1+1=2m
Open are =30m

Tam=10yar

A ALy s (Db S ¥ Ay AN ARR g dgl A bl g )l gl

03 AB3Y v Gl g gl gl )3 gagld

0.08m 220
sec 0.8x60

tl = 10minat = t2 = = Smint

10minat + 5minat
100mm/haur €38 &) L3 S 3 sad 4 031 588315

100

l=—60x60=0.03

A1 =7 x220 =1540m2 .....c<1=10.8

A2 =2 x 220 =440m2 .....c2 =0.7

A3 =30 x220 =6600m2.....c3=0.3
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_A1.C1+A2.C2+ A3.C3
B Al + A2 + A3

¢ _ 1540(0.8) +440(0.7) + 6600(0.3) _

1540 + 440 + 6600 0.41

descharch ofwater = C.1.AD = 0,41 X 0.03 X 16
= 0.196m3/sec ) 55l

0.196
A:gz

— 0.245m?2
v~ Tog _ 024om

A_(B+B+3D)D
B 2

=0.245=0.5d +1.5d2 =1.5d2 + 0.5d — 0.245

—b + VA
d=——"—

=A=b2—-—4ac=1.72
2a

d=0.28m

J99 oA 4y (Pla g kg 4l 99 gaud AluF o cud b g5 d 5 pige

0.28x2=0.56=p=0.5+2x0.56 =1.62m2

R A_0245
“P 16z OM

1 2 1
v=—R3X82=
n

1 2 1
0.8=——0.163x57=5=0.043 = 49
0.02 PP xoR %
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O S (12 ,2=0.043=4%

srfec drinag plan

/7 Stoan mesonary

drinag slob go;

section A-A

0700 0400

Ty
L

sarfc dring wall calculiation
Aale 5 8 o2 040 5 (A ALLSLaARC
T = 0.35Ticknicof road
b...and... . w,t i\
U..and..v = 4isa e i
u=w+2.t=50+2.35=120cm
v=b+2.t=25+2.35=95cm
q0 = 31.5t/my) s siiukan

_ P __ % a5
9=, 5 " 12x095  SLat/m

saald gl (o ) Abiald 5 gy AAX ) gaa S s JEia Adall Jaed by A4S A
S Gl (g LA o Ll ol gSIana L8 (59 aS i
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q=q0x0.2=31.5%x0.2=3.78t/m
1 —sin?

1=wxhX(—"
pL=Ww T sing

)

1-0.5
] =pl = 3. XU.7 X
stoanprishar = p 3.78 X 0.7 <1+0_ 5)
= 0.88t.m

1
soilprishar =p2 =1.8x0.7(2)/2 X (§) =0.147t/m
p =total=pl1+p2=0.88+0.147 =1.027t/m

h
Ww=""(a+b) =

- 2.2x0.6
B 2

Ww (0.4 + 0.5) = 0.83t/m

3550 3S e 08 Jlgpa 2
a’+ab+b* 0.4>°+0.4%0.5+ 0.5
"~ 3(at+b) 3(0.4 + 0.5)
9550y Alald s 8 Lasaa Soxelddy Jig s
.h 1.02(0.6
:3p(w): 3(0.(83)):0'15"'

w, =0.49m

x1

L3950 S S pal) (e

b 0.5
e=wx+x1—5=0.4+0.15—7=O.3m

958 1y claldd Max S <l 4y

6x0.3

6*3) _1.02
0.5

=22 (1+

~ )=9.3T.m
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555 14y claldd Min oS s 4

(Overturning cheek. .52 (S Jilia 43 ga 4aa

hs 0.6
P—<W,sW,=> 1.027 * < 0.83x04

3 3
= 0.20 < 0.33 (ok)

0.2 < 0.33(safe)

Sliding cheek.<o> (S Jila 4y 588 4y 9l 2

Ff>P =152 >1.027(safe)(ok)

Ff=pu-w=0.4%x3.78=1.52t. m

S (S e 4y gliulinas
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2 2
Wx—X1<§b:> 04—015<§*05 =>

0.25 < 0.34 ( OK)

da.aé(u\

N Cila (g5 &

Highway Machinery

$3baiB) gy ada) g Ay oY dilad 2 g9 Al g Ay 5 68 (5 gl ST Cpdilad &y
TS sal&L 45333‘2!] uﬁhéﬂaﬁééjjjﬁjﬂquijwcﬂﬂdusmujuﬁi@‘54

@JﬁJﬂJJﬁ ‘sﬁy@ggﬁadmu‘&JJéﬁjﬂugﬁﬂ@ueﬂyywhm

Earthwork Machinery N adila g g S guiSadd & |

Road Metal Machinery N (pdila of oS duglia Jaaa |
Bituminous Road Machinery N cpdila (Al 8 3
Cement Concrete Road Machinery — < gudla Agal o Sisa & pun 4

re¥T Gadila g g IS gaiSad

LS JusS Ay o bl gl g S Alaialan g s sig) 989 ¢ SIS &l puud VT Gadila g S 48
Jsbd «Grader uus <Scraper szsS« «Bulldozer Ljsk <Tractor Lsis) s

S Jopedi A3 o gl Cadile g 8 4823 153 Truck ¥ <Roller Asu Shovel
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:Bulldozer JJsk N
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3289 pmd (S i g Ay o S paRd 0 gA 298 (D (S Qs AR A4y | od Gual Al

L5 S J9SUSUIR 491 30° 4y A Jay ek (o4 JU) 4y

2,8 220-250 HP 2 ¢ ¢ 009 22T (2 £ 5 052 (> s A £) 58 lida diggaly

cg g i pan dy J 0 Al 25 L (S el b dgg) (il

Tractor 4S5
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§ S ol 438 4 okl JUE g3 ga hdlul A g2 Cmdila (il ‘53'5),343,3
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AS3 Sl Ay 63S) 5 (09 51 vy 53S0 5 (S5 0 Al e L 2,580 5 (SS9 A 49l e b Tractor
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O LS ol S oula 4y (Sg e s S eSllaa gl gad 4y AAR ) 980 5 Jgd g2 (A
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453'.35 saldi
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6 =523 0l ol g laad) ga g gl il a9 By (S5 68 adal g 0 Ll o) 3 Sadd s S g
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ahd o Sad | gy U8 exSaie 15 S 4R 3 2 b B 80 sha | (gl 43 GA By
3 ol sl Adaul g 4y A S5 g 98 akal AS el g) (598 ) 5l ASad A SIS
AA8 a0 S shed ol 5 S plig) 5 S0 paRd (598 A8 Al g (A il AT S glu

(SS AB

a8 S 5San gt Ay Lal (g1 ol g0 L0 S50 ,Sadd g S ALA S gu0a sara &y
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L 9 03 435 bl g g, 6L g
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(g oS ol AAR 59 S elg 0 Ay e pag) oleS el g glda L (g2 Gadila gyl

$ 98 igh (5335 0 Jra gl 0 glA (6 98 S Al ARR I ST (g 9 (5.9 (5 NSy Ay AR 5 oS
R X USRS EE TP
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Asu SoAxs gl b

Smooth Wheel Roller Siss 2ls ¢ silsas ¢
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s Vibratory Roller . Sis)y
p: . o ,' /

SIS S 6959 Ay Jed A, gelsi o dg) ST Sl g Ay &S an Jlg) Jed 4l
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Bitumen Sprayer Syl pdy 2
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Bitumen Mixer and Spreader (Sigs sy Sigshslia 3
Hot Mix Plant 4

Butch type

Continuous Flow type
Gritter or Gritting Machine 5
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Estimation sheet of wash(1+160)

Description

Length
m

widthm

Hight m

Quantity

Exavation of
abtement

M3

9.2

0.7

1.2

15.456

Exavation of up
streme

M3

40

0.7

1.2

33.6

Exavation of dw

1 M3

40

0.7

1.2

33.6

Exavation of wig wall

4 M3

5

0.7

1.2

16.8

Total exavation volume in (M3)

99.456

boulders for wash

1 M3

40

9.2

110.4

boulders for up st

1 M3

40

2

24

boulder for dw

M3

40

2

24

boulders (M3)

stone work of
abetment

M3

9.2

stone work of upst

M3

40

stone work of dw

M3

40

stone work of wing
wall

M3

5

Total stone work (

m3)

Grouting of dw s

M3

40

pointing wing wall

M3

5

Rcc of floor slab

M3

5

Rcc of Ring Beam

M3

0

Total Rcc work ( m3)

pcc of wing wall

M3

2

pcc of up or dwst

M3

40

pcc of abutment

M3

9.2

Total pcc (m3)

Abstruc estimation sheet of wash

Type of work

Quantity

unit cost

(s)

Total cost

(s)

218
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Exavation M3 99.456 4.5 447.552

bhoyldaes AAD 100 A 20 ACD

Estimation of ( 0+ 080 ) slab culvert

Description unit | Length m widthm Hight m Quantity

ALD

avdtion of abtement v
7 / pcc M3

4

"21.64 ~ 18,5 "401.376

50PN 6inting "sgmi <20 7% 10 200

| exavation volume in (M3)

Stone work of
7

abetment M3 9.2 0.9

stone work of wing

wall M3 2 0.8

Total stone work (m3)

pointing wing wall M2 2

Rcc of floor slab M3 9.2

Rcc of prapet wall M3 2

Rcc of Ring Beam M3 9.2

Total Rcc work ( m3)

pcc of wing wall M3 2

pcc of abutment M3 9.2

Total pcc (m3)

Abstruc estimation sheet of wash

unit cost
Type of work Quantity | (s) Total cost (s)

Exavation 24.08 . 108.36

stone masonary 19.76 . 128.44

pcc 1.928 . 35.668

pointing 8 80

Rcc M3 5.836 875.4

Grand Total cost (s) 1227.868
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Estimation of ( ) Retaining wall

Description No | unit | Lengthm widthm Hight m Quantity

Exavation of wall 1 M3 68 1.5 0.4 40.8

Total exavation volume

stone work of wall 1 M3 68

stone work of wall 1 M3 68

Total stone work (m3)

pointing of wall M2 68

Total pointing ( m2)

pcc of wall M3 68

pcc of wall M3 68

Total pcc (m3)

Abstruc estimation sheet of wash

Type of work Quantity unit cost (s) | Total cost (s)

Exavation M3 40.8 4.5 183.6

stone masonary M3 72.08 6.5 468.52

pcc M3 13.6 . 251.6

pointing sgm 129.2 1292

Grand Total cost (s) 2195.72
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Estimation of Dranaige

Description No Length m widthm Quantity

Exavation for dranaig 1 M3 220 1.8

396

Total exavation volume in (M3)

stone work for dranaig 2 M3 220 0.5

Total stone work (m3)

pointing of bed M2 220

pointing of inside wall M2 220

Total pointing ( m2)

pcc of bottom M3 220

pcc of Top M3 220

Total pcc (m3)

Abstruc estimation sheet of dranaige

Type of work unit Quantity

unit cost (s) | Total cost (s)

Exavation M3 396 4.5 1782

stone masonary M3 154 6.5 1001

pcc M3 41.8 773.3

pointing sgm 308 3080

Grand Total cost (s)

6636.3
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protection wall

Description

unit

Length(m)

width(m)

Hight(m)

Quantity

Exavation of wall

M3

18

2.1

0.6

22.68

Total E

xavation( M3)

22.68

stone work of
wall

M3

18

14.04

stone work of
wall

M3

18

23.04

stone work of
wall

M3

18

27.36

Total stone works (m3)

64.44

pointing of wall

M2

18

57.6

Total pointing (m2)

4.68

pcc of wall

M3

18

3.42

pcc of wall

M3

18

1.26

Total pcc (m3)

4.68

Abstruc estimation sheet pw

Type of work

unit

Quantity

unit cost

(s)

Total cost

(s)

Exavation

M3

22.68

4.5

102.06

stone masonary

M3

51.64

6.5

335.66

pcc

M3

4.68

18.5

86.58

pointing
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Estimation sheet of Different material which is using in Road

Description

No

unit

Length m

widthm

Hight m

Quantity

Bitumen prime coat

sqm

4500

7

31500

wearing course

sqm

4500

7

1575

Base course

sub base course

costing sheet of Different material which is using in Road

Type of work

unit

Quantity

unit cost (s)

Total cost (s)

Bitumen prime coat

sqm

31500

0.7

22050

wearing course

sqm

1575

8

12600

Base course

M3

4140

16

66240
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sub base course M3 115920

Grand total(s) 216810

washese ( )

Types of work Quantity | Marter m3 Ratio (1:4)

stone masonary 138.8 41.64 | cement bag 369.363456

pcc 21.696 sand m3 51.30048

pointing 20 stone m3 97.16

Rcc 273.6 Ratio (1:1:2)

295.296 cement bag 3274.242048

sand m3 113.68896

Gravelm3 227.37792




L slab culvert (
(c) ketabton.com: The Digital Library

)

Dranaige (

5.928 | cement bag

52.5837312

cement bag

174.791232

sand m3

6.06914

Gravelm3

12.13828
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stone masonary

Marter m3

cement bag

266.112

56.9184

pointing

stone m3

cement bag

2518.56

sand m3

134.673

Gravelm3

269.346
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Retaining wall ( )

Types of work Quantity Marter m3 Ratio (1:4)

stone
masonary 72.08 cement bag 124.55424

pcc 13.6 sand m3 26.640768

pointing 129.2 stone m3 50.456

142.8 Ratio (1:1:2)

cement bag 1583.3664

sand m3 54.978

Gravelm3 109.956
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protection wall

(

)

Types of work

Quantity

Marter
m3

Ratio (1:4)

stone masonary

cement
bag

89.23392

pcc

sand m3

19.086144

pointing

stone m3

36.148

Ratio (1:1:2)

cement
bag

448.416

sand m3

23.9778

Gravelm3

47.9556
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L
] Nereeig o

LI T
— Ly

I (% g Wk

Name

Bamyan to sh|be 4 5km oad

Station

Cum.
Reusable Vol.

(Cu.m.)

Cum. Fill

Vol.
(Cu.m.)

0+020.0
00

0+040.0
00

333.02

29.61

0+060.0
00

599.22

213.34

0+080.0
00

806.44

610.28

0+100.0
00

965.26

1123.48

0+120.0
00

1046.53

1828.68

0+140.0
00

1150.18

2620.71

0+160.0
00

1342.66

3692.17

0+180.0
00

1613.58

5325.69

0+200.0
00

1837.03

7547.54

0+220.0
00

2232.07

10183.2

0+240.0
00

2967.17

13095.7

0+260.0
00

3909.53

15674.3

0+280.0

4769.54

17710.9
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00

0+300.0
00

5238.31

19240.2

0+320.0
00

5429.98

20342.4

0+340.0
00

5731.73

211104

0+360.0
00

6249.76

21568.8

0+380.0
00

6613.93

22098.5

0+400.0
00

6832.6

22671.5

0+420.0
00

7125.88

22979.9

0+440.0
00

7326.94

23142.5

0+460.0
00

7572.96

23242.3

0+480.0
00

7906.36

23306.1

0+500.0
00

8223.49

23395.5

0+520.0
00

8463.76

23689.5

0+540.0
00

8668.46

23990.3

0+560.0
00

8968.79

24041.1

0+580.0
00

9174.22

24067.8

0+600.0
00

9306.81

24114.3

0+620.0
00

9433.13

24172.5

0+640.0
00

9579.9

24224.9

0+660.0
00

9734.27

24298.4

0+680.0
00

9927.87

24448.2
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0+700.0
00

10129.7

24714.7

0+720.0
00

10345.9

24916.8

0+740.0
00

10575.5

25007.9

0+760.0
00

10734.3

25111.2

0+780.0
00

10851.1

25178.2

0+800.0
00

10942.8

25248

0+820.0
00

11008.8

25342.5

0+840.0
00

11089.5

25397.2

0+860.0
00

11165.3

25419.8

0+880.0
00

11229.4

25439.5

0+900.0
00

11283.7

25451

0+920.0
00

11332.8

25470.8

0+940.0
00

11427

25482.5

0+960.0
00

11489.8

25494.8

0+980.0
00

11502.4

25511.6

1+000.0
00

11558.7

25516.9

1+020.0
00

11629.5

25517.5

1+040.0
00

11692.5

25517.9

1+060.0
00

11751.1

25527.1

1+080.0
00

11791.4

25575.9

1+100.0

11881.4

25655.8
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00

1+120.0
00

12007.6

25717.9

1+140.0
00

12135.1

25754.9

1+160.0
00

12243.2

25775.9

1+180.0
00

12326.5

25782.3

1+200.0
00

12448.4

25783.5

1+220.0
00

12587.6

25785.4

1+240.0
00

12727.1

25787.3

1+260.0
00

12826

25801.3

1+280.0
00

12952.5

25822.5

1+300.0
00

13183

25830.7

1+320.0
00

13372.4

25846.6

1+340.0
00

13527.3

25888.2

1+360.0
00

13700.8

25923.7

1+380.0
00

13863.3

25940

1+400.0
00

14021

25964.2

1+420.0
00

14164.2

25998.4

1+440.0
00

14296.1

26020.4

1+460.0
00

14461.9

26028.4

1+480.0
00

14662.8

26033.5

1+500.0
00

14865.5

26041.5
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1+520.0
00

15031.9

26069

1+540.0
00

15170.2

26092.1

1+560.0
00

15293.5

26097.2

1+580.0
00

15367.6

26106.5

1+600.0
00

15415.4

26124.5

1+620.0
00

15501.8

26154.9

1+640.0
00

15649.6

26230.6

1+660.0
00

15876.5

26305.3

1+680.0
00

16177.9

26323.8

1+700.0
00

16447.6

26333.9

1+720.0
00

16699.6

26343.8

1+740.0
00

16987.6

26350

1+760.0
00

17264.5

26363.3

1+780.0
00

17564.3

26384.5

1+800.0
00

17985

26416

1+820.0
00

18540.6

26456.3

1+840.0
00

19147

26503.3

1+860.0
00

19774.1

26551.3

1+880.0
00

20453.7

26594

1+900.0
00

20988.5

26629.7

1+920.0

21285.9

26671.4
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00

1+940.0
00

21585

26737.1

1+960.0
00

21952.2

26834.1

1+980.0
00

22290.2

26937

2+000.0
00

22519.5

27005.9

2+020.0
00

22661.6

27059

2+040.0
00

22853.6

27102.3

2+060.0
00

23084.4

27122.5

2+080.0
00

23257.7

27134.7

2+100.0
00

23366.2

27140.3

2+120.0
00

23442.3

27142

2+140.0
00

23529.9

27170.9

2+160.0
00

23658.2

27294.9

2+180.0
00

23908.3

27560.4

2+200.0
00

24249.4

27929.9

2+220.0
00

24669.8

28192

2+240.0
00

25310.8

28255

2+260.0
00

26100.4

28269.9

2+280.0
00

26877.8

28325.4

2+300.0
00

27579.3

28452.2

2+320.0
00

27925

28808.8
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2+340.0
00

28134.5

29261

2+360.0
00

28578.4

29553

2+380.0
00

28961.4

29800.7

2+400.0
00

29182.8

30070.5

2+420.0
00

29377.9

30441.2

2+440.0
00

29859.7

30691.9

2+460.0
00

30570.1

30785.2

2+480.0
00

31031

31111.3

2+500.0
00

31271.5

31420.6

2+520.0
00

31598.4

31513.2

2+540.0
00

31878.6

31612

2+560.0
00

32071.7

31728.2

2+580.0
00

32274.3

31929.4

2+600.0
00

32494.4

32101

2+620.0
00

32907.7

32134.6

2+640.0
00

33424.6

32152.7

2+660.0
00

34075.1

32167.5

2+680.0
00

34735.6

32180.6

2+700.0
00

35151.2

32231.8

2+720.0
00

35415.4

32326.9

2+740.0

35715.9

32406.5
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00

2+760.0
00

36143.9

32485.2

2+780.0
00

36441

32660.2

2+800.0
00

36523.7

33005.6

2+820.0
00

36596.9

33378

2+840.0
00

36745.2

33573.4

2+860.0
00

37034.8

33624.6

2+880.0
00

37401.9

33647.3

2+900.0
00

37824.2

33672.1

2+920.0
00

38312.7

33699.8

2+940.0
00

38802.5

33726.8

2+960.0
00

39356.2

33743.1

2+980.0
00

39919.9

33751.1

3+000.0
00

40478.4

33755.5

3+020.0
00

41028.5

33756.7

3+040.0
00

41575.9

33757.8

3+060.0
00

42159.1

33758.7

3+080.0
00

42739.3

33760.1

3+100.0
00

43316.2

33761.8

3+120.0
00

43850.3

33763.9

3+140.0
00

44256.9

33766.2
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3+160.0
00

44509

33783

3+180.0
00

44650.8

33843.9

3+200.0
00

44766.6

33977.1

3+220.0
00

44861.6

34198.3

3+240.0
00

44955.6

34490.2

3+260.0
00

45053.7

34818.3

3+280.0
00

45172.4

35038.1

3+300.0
00

45500.4

35127.2

3+320.0
00

46140.3

35166.9

3+340.0
00

46957.7

35169.1

3+360.0
00

47781.3

35171.2

3+380.0
00

48563.5

35173.4

3+400.0
00

49052.9

35257.7

3+420.0
00

49188.3

35925.7

3+440.0
00

49280.7

37196.3

3+460.0
00

49490.4

38149.1

3+480.0
00

50079.9

38412.4

3+500.0
00

50608.2

38448.2

3+520.0
00

50751.3

38524

3+540.0
00

50869.1

38587.4

3+560.0

50986.1

38617.5
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00

3+580.0
00

51110.3

38624.8

3+600.0
00

51311.4

38625.5

3+620.0
00

51503.3

38629.4

3+640.0
00

51678.2

38642.6

3+660.0
00

51867.3

38656.7

3+680.0
00

52028.5

38695.1

3+700.0
00

52231.9

38748.7

3+720.0
00

52445.7

38788.3

3+740.0
00

52592.9

38917.4

3+760.0
00

52667.3

39105.8

3+780.0
00

52765.4

39226.5

3+800.0
00

52913.8

39281.1

3+820.0
00

53060.7

39299.4

3+840.0
00

53164.8

39314.9

3+860.0
00

53230

39370.7

3+880.0
00

53301.2

39454.3

3+900.0
00

53477.6

39518.9

3+920.0
00

53671.2

39602

3+940.0
00

53767.7

39673.2

3+960.0
00

53808.9

39733.1




(c) ketabton.com: The Digital Library

3+980.0
00

53894.6

39796.1

4+000.0
00

54023

39850.2

4+020.0
00

54090.1

39917.9

4+040.0
00

54124.8

39982.1

4+060.0
00

54169.1

40044.2

4+080.0
00

54272.3

40111.1

4+100.0
00

54373

40163.9

4+120.0
00

54466.8

40188.8

4+140.0
00

54552.1

40210.7

4+160.0
00

54610.7

40240.9

4+180.0
00

54664

40282

4+200.0
00

54737.1

40315.8

4+220.0
00

54858.3

40348.6

4+240.0
00

54974.4

40381.2

4+260.0
00

55116.5

40389

4+280.0
00

55289.4

40401.7

4+300.0
00

55407.5

40434

4+320.0
00

55443.9

40523

4+340.0
00

55517.3

40597.2
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