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1. M D D (Maximum Dry Density) Test

2. OM C (Optimum Moisture Content) Test

3. CBR (California Bearing Ratio) Test

4. PI (Plastic Index) = LL (Liquid Limit)— PL (Plastic Limit)
5. Grain Size Analysis (Sieve Analysis)

6. F D D (Field Dry Density) Test
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Aggregate Gradation Test

L A (Lose Angles) Test

M DD (Maximum Dry Density) Test

O M C (Optimum Moisture Content) Test

C B R (California Bearing Ratio) Test
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PI (Plastic Index) = LL (Liquid Limit) — PL (Plastic Limit)
F D D (Field Dry Density) Test
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3.
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5.

6. PI (Plastic Index) = LL (Liquid Limit)— PL (Plastic Limit)
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Concrete Test
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) (Type of cusgi b o (Property) ols> - po
(Component) layer) (Coefficient)
Wearing & binder course Asphalt concrete 1.00
Dense bituminous Type 1: 0.80
Macadam Stability >400kg
Type 2: 0.55
Stability >300kg
Cement Stabilize Unconfined 0.45
Compressive
Base course Stregth (7days)
30-40/cm”
Mechanically Stabilized CBR=>80% 0.32
crushed aggregate
Sand, late rite etc CBR=>20% 0.32
Crushed aggregate CBR>30% 0.25
Sub base Cement Stabilized CBR=>60% 0.28
.;waaééjjkéxﬁa%ﬁéadﬁw&é):-D3,D2,D1
(cwolrd (9 oS gl 8) Jguo 2-2
Type of Layer Minimum thickness
Wearing Course 4cm
Base Course 5cm
Base Course Bituminuous 5cm
Wet mix 10cm
Cement treated 10cm
Sub bas course Granular 10cm
Cement treated 15cm
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— . 6 - .
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1y 03 (g 5lene 48 yores (52,Y) JuuST) 5 s
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1y (63 (Gl gzl siele 5 590
C=1-R-T=1000-1.0-0.77 =770 Vhicles per hour
(% ) P gl eaad 10 e b (555 e b lsrel 5 i s
C =7700Vhicles/day/lane
103 Joy WY &g 0311 (5555 5950 s

6600-(1+0.07)10
V= 2

= 6490 Veh/day/lane

tm 5l Y Ay Culd S s 4 8 ez e 0 S 53 ISG Ul
5.10° = TA = 26cm
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b g0 - o ol (5 S8
a, G SO Gl 1.00 9cm
az (Ja) 55 (50 Olo oo (Sl 4 0.32 10cm
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fx o)
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D, D, D;

12.5cm 18cm 20cm

TA = a1D1 + azDZ aF a3D3 + .-+ anDn
T,=1.0-12.5+0.32-18+0.23-20 =25.36cm <TA
163 3 gAY & Culo b s Sws b 3 d
Wearing Course: 5cm
Binder Course: 10cm

Base: 20cm
Sub Base Course: 20cm
(Width of Vehicle) gl b o5 ‘?a' 5 8909
(80 (558 ol 020 244 (o b My ool 5 WG ol g
1295 b alold oatjf 292 (Shoulders) g & 5 Spu s 4> gote 5
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TR
o
t 5.5 (5 5ls (Carriage Way Width of Single Lane Road) | 56 < pu 452 3
W=0.68+2.44+ 0.68 = 3.8m

:&5?,“5 (s sLus (Carriage Way Width of Double Lanes Road) § (2 = J{u it 093>

W=0.53+2.44+1.06+2.44+0.53 = 7m
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Concrete materials

a) Cement:

1. Standard specification for Portland cement

2. Chemical analysis of hydraulic cement

3. Air content of hydraulic cement

4. Test for bleeding by Portland cement

5. Time of setting of cement

6. Strength of hydraulic cement mortars

7. Heat of hydration of cement
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10.

11.

b)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Density of hydraulic cement

Bleeding of cement pastes and mortars

Chemical resistance of mortars

Fly ash for use in concrete

Aggregate:

Fineness modulus of aggregates

Sieve analysis for fine and coarse aggregate

Test for material finer than No. 200 sieve

Unit weight and voids

Specific gravity and absorption of coarse aggregate
Specific gravity and absorption of fine aggregate
Surface moisture in fine aggregate

Total moisture content of aggregate

Frost resistance of coarse aggregate

Organic impurities in fine aggregate

Resistance to absorption

Light weight pieces in fine aggregate reactivity of cement- aggregate combination
Petrography examination of aggregates

Potential reactivity of aggregate

Scratch hardness of coarse aggregate

Standard specifications for aggregate

Soundness of aggregates

Potential volume change of cement- aggregate combination
Clay lumps and friable particles in aggregates
Potential reactivity of carbonate rocks

Sampling aggregates

Sampling concrete aggregates and aggregate source

AJJ‘?RJJW
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34

35.

<)

36.

37.

38.

39.

d)

40

. Calculation of fineness modulus of aggregate
Test absorption by aggregates
Admixtures:

Testing air-entraining admixtures

Air- entraining admixtures

Chemical admixtures

Testing fly ash for use in concrete

Water:

. Requirements for water in mixing or curing concrete

Freshly mixed concrete

41

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

. Temperature of freshly mixed concrete

Test for remolding fresh concrete

Unit weight, yield and sir concrete

Air content by the volumetric method

Test for bleeding of concrete

Making and curing test specimens in the laboratory
Sampling freshly mixed concrete

Slump of Portland cement concrete

Making and curing concrete test specimens in the field
Ready-mixed concrete

Ball penetration in fresh concrete

Test for effect of grinding during mixing on aggregates
Calculating ice needed to mix concrete of a specified temperature
Test for concrete mixer performance

Test for cement content of fresh concrete

Test for time of setting by fenetration resistance

Selecting proportions for normal, heavy-weight and mass concrete

AJJ‘?RJJW
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Reinforcing materials
58. Deformed and plain billet-steel bars
59. Rail-steel deformed and plain bars
60. Welded steel wire fabric
61. Axle-Steel deformed and plain bars
62. Cold-Drawn steel wire
63. Welded deformed steel wire fabric
64. Fabricated deformed steel bar mats
Curing compounds
65. Spray ability and moisture loss through curing membrane
66. Sheet roaterials for curing concrete
67. Drying time and reflection of curing membrane
68. Cloth, burlap, jute
Joint materials
69. Testing performed expansion joints fillers
70. Sealing compounds, electrometric copper flat products (plate, bar, sheet and strip)
71. Evaluating wood-base fiber and particle panel materials
72. Testing joints sealer, cold-application
73. Concrete joints sealer, hot-poured elastic type
Hardened concrete
74. Compressive strength of cylindrical specimens
75. Flexural strength
76. Resistance to freezing and thawing
77. Rebound numbers of concrete
78. Specific gravity, absorption and voids
79. Cement content

80. Determination of air-void content and parameters of the air-void system
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81

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

. Scaling resistance to deicing chemicals
Water permeability

Abrasion resistance
Spectrographic examination
Penetration resistance
Abrasion-Erosion resistance
Ultimate tensile strain capacity
Splitting tensile strength

Air content

Longitudinal shear strength
Transverse shear strength

Determining mechanical properties

Bitumen

94

95

96

97

98

99

10

10

. Penetration test

. Ductility test

. Viscosity test

. Fload test

. Specific Gravity test

. Softening point test

0. Flash and Fire point test

1. Solubility test

102. Spot test

103. Loss on heating test

104. Water content

Making accelerating curing and testing of compression specimens

AJJ‘?RJJW
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(1) Smooth wheel rollers (2) Sheep-foot rollers (3) Pneumutic-tyred rollers
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Air and Surface Time Available for Compaction, minutes
Temperature, °F Life Thickness, inches
1.5 inch 2 inch 3 inch
5°C (40°F) _ 25 minute 16 W)
10°C (50°F) 17 minute 27 minute 50 minute
16°C (60°F) 19 minute 30 minute 55 minute
21°C (70°F) 21 minute 33 minute 60 minute
27°C (80°F) 24 minute 37 minute 67 minute

Table developed based on 300°F (150°C) delivery temperature and 175°F (80°C) final temperature.
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NP i g B ST el s B3 o5 2w A  Nao (N pos dei ) (o) A6 S a8 Y
(g5 0y8) B u S (1005 ax s Ol o Il 3 S Wb e J gl Jo) e

I Aoy 4 S Bl 805w ol il s g S SR8 5 Gl s (Sa AN & oSS (gl
Lol 8w Gl S aib sl 4 856 205 3 5 2 g 588 5 8l o) p03 (95 deie 4 0258 0,
3l S o Wi 5o 3 S 2SS 3, Y Demsity 3151 S o) (g5 05 5 i 3 Sl L5 2
3050 (o (o S oy el g B3 0253 55 (o8 0SS Gl B3 gy ST s (il 4y ) (g el 515 S
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w$S Jlw oas il sy 53150 (g5 Jho 550 L sl (655 uSo 3ls0 Hsi o ssl 3 b sisl 3 Wl 5 o A i e 0
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5! 6}-‘@@[‘““43‘ @‘) (4355,%) ‘-')SJ;JJQ‘_;‘)-L’ é%w‘www‘—’b)“”éghd&

GG Al o Gl (2 o)l (98 31, aivie IS 5l I (5 Sl 4y e s S s 5l (65 82 w15 b

2S5 dasdae ()18 S abaulyy G 3 i 5l (o5 25m 00 (ol )8 e Ul (2 03 LIS 5 s 55 S 31!
o o b sl oy 555 058 S Gl s Jor oY

e gy 8 Ggled gy
4 t0 6 km/h for initial Compaction Statically with tandem rollers
3 to 5 km/h for main Compaction Statically with tandem rollers
3 to 5 km/h for main Compaction Vibration
6 to 8 km/h for Subsequent rolling (ironing) Statically with tandem rollers
4 to 8 km/h for main Compaction Pneumatic tired roller
10 to 12 km/h for Subsequent rolling Pneumatic tired roller

5 oS 4 diglgy gy

_—e 3]

N
4

"
‘9
{

‘.\

s s 189 g0 & '-‘4; O 3' S Ja> Jsé Ps’ °)‘-‘ sv-"-“‘ S
%ﬁu‘ s 5,5 %«,-w‘é Lol asls ‘ggJJL;' g > Wl S salanul g’s)%; Il “ % S o ) a8 i axe U5
S B st o e il 3 3l p0 Y 5l g5
4y 30 50) b & T a3 Jdé i 4 ;wa"u S5 o3l @%,:I,.o (Coarse Aggregate) o,lJ ¢Jlawls .7
SRR WERRY
(85 AS A 100 5 & 5 &b Jodé s 4 3 2L (Fine Aggregate) o)l oo Gl 3 .2
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Ao 0.02 3 S 53150 (g3 4y 5 (008 45,5, 5 Wb a5 5350 (Mineral Filler) &Ky sie 0l oS Glinl 5 .3
x .‘x;}uga40%n|yg§;,)ﬂu,u

(Prime Coat) o5 o 3
s b il 3 4hb s oS 3 x5 Uzl 35l (935 4wy 3 (Base Course) 35w 3 (Prime Coat) 55 o
543 0.80L/M® 5 S ambu g0 o 0 4y iy 5 e S o 0W ad 4y R 0yls 5l (58 oy e
(o Jals b slse g5 1.6L/m?
(Tack Coat ) o5 S
iy (D) Gl S 0 e & (b QIUul s (o o5z )l (999 e 5D 053 5 il 5 (2 (g3 8 sy ane s
3 S e A sl s (b oyl (S s g a5 (o el e sib s QLI 05 ST g S 6 S
0.20L/m? s (5 b 0 e a5 o oy AU > S g3 5 galblass sl o sl gyl LS W Ol b 5 S e
(e Jols Wb ol se 031l & 0.70L/m? 5 a5
« S Sl 23 (Tack Coat) G258 Sy f 7 (BINDER COURSE) 5/ (WEARING COURSE)
138 4mibio o,LJ Tack Coat ¢! Prime Coat o
x5 ol Bald s bl g5 4 55 70 an,5 )l p 25 & andans (S5 ) el 4 05 STl 05
e 5 S Gl Slaay (2 S 2 Gl U (S R s 4 8 S e il 05 STl @S n
(53 S5t 0 (B 20-70 5 4L Ol 08 ST 5l @S g s
J90,6 0L G 0 @‘ 4>l 4 x> Tack Coat ¢! Prime Coat »
(Bl o abaalsy a8 GIY S (2 S Gl (o) 3l dssas 4 O S ST Ll @S Sl gy

> I (V5 | AR x4
= éu)ﬁg Ai("?w'j"jd"_ M

S (Cutback or Asphalt Emulsion) 53|54 sL/m? o ool 4 8 (5L 15.6 4y 03 0310 oy > o150 3 AR
(028 il Gl 3 p2 Izl (2l ) (o0 Coluws Alu cai s A
.éwsnu;m&;b.\?;@a.\ijguu15.6;;1..4%;;%,;{.,?;1\4

:Jbe

53 AR = 0.90L/m20f MC = 70 53151 ks 5 555 J2i s 53150 3 45
§j500m%g|3:2j|%3u:c~g:

S5 Am 15550 ol 3158 Sl 3

é}.\ifguu@aqﬁojlf@;ﬂ#:
ééygﬁ%g):@J‘fw%ﬁﬁ‘&JJkM = 0.9686 from table s
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= p Area = 300 X 4 = 1200m?

.. _ARxA_ 090x1200 . .

(P 52 & 5350 @S 0 ) 1115 5355020300 o Jaaysl sl o e d (2o (s oS (2 sre 3 4
Wglgd dlawt o

i 39 53 4 el 5 oz Porous Asphalt (s Jss s 455 (o 430 3 2 i s 45 Uil Wy ilio S e
5 b0y (ol by Al sV, (L5 00 @ b e 3wl 8 s Y sl s (8 Y8 ot

.‘xgé‘a‘,l.v.a.;‘,fxﬁb|&5)g%ﬁu¢f:“kojg&@b@éé&@ﬁbﬁg)l&)@éé»@‘

Dglgd wdlawt o
DIN 1995 DIN EN 12591

Type EP RuK Penetration Type EP RuK Penetration
B 200 37-44 160-210 160/220 35-43 160-220
B 80 44-49 70-100 70/100 43-51 70-100

B 65 49-54 50-70 50/70 46-54 50-70

B 45 54-59 35-50 30/45 52-60 30-50

B 25 59-97 20-30 20/30 55-63 20-30

q,JLé..ﬂl:s;_,.ﬁJ{,..;g,_,SaﬁB:L’?;J‘,J%;wl;leSO‘B2OO %;Jju\?‘Lj"du."-‘j;s‘suu-j@Jé}ﬂ&d‘jiljj‘xjjé:??.
(35 wd s Suaglie 5l Cueslie s
Jle 4y Oyl 33 QIinl (7 &S5 & s semi g0 585 S Sy 42 23 (S s oS 23 & S Pty
55 s S e g 3] S Consln > 5
Joo g b Al
% S0 LS o St 4 S s gaad 1 53 o) e 552 2:8% 5 2% (&5 S Y5 @) S STy
P S s FL I & sl e 23 (S e Sk 23 & 00 5 (63 S SIS S ) (o3 (el g3 (Vs S gy e
(S oIy 455 Jee
(b Il & i) GAub (5 900 T

(1) Subgrade  (2) Subbase  (3) Base course
995390 5 S &)
s> Aoy by 4503 (S Spe
Wiy o anl (4) w58 (2o sl (Jsb) (B (B) wissne S Sps (2) w5555 Slse (1)

4,3 g‘,—’J (5)

Slala ol )Aﬁm...u"ﬂ_'&_\ljuu)i
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u;*“ﬁs’""l’ﬁ':“

:G;‘Hﬁx‘}ﬁﬂxé-\;y
S ol A
S eelsm sl N
S S c’ﬁb%g“}bej‘ 25 Gl
S S ol o2l sl
TG ot S o) 5 6 5l 2 o 4 Asphalt pavement i ¢!
PSVERSP PR L
S5 gl ok b el
g2 M';Mﬁwﬁ%;év&ﬂxﬁ}‘ oy S Gl
) 0 15 5 i sy a5l Sl U
Sé:gﬁégmqmlaj
S W e Lo Il U 11
S5 ety 5 S il 5 112
S il 4 o s i Sl 5 il 5 .13

© VWV ®» VW & un B W N

“lali oL& _9.4.\:&.\“'4..\5\_\3‘5\;\.\..\‘)3
83 - DR =4



(c) ketabton.com: The Digital Library

Road Construction Wy S

Js P
Road Estimating 9,91y S &
3919
Sl 3 53 (S o5 4 ool 4y 22 5550 5 03&35;’;«;5 Sl a5 Cuad i 3 ) L $lsn g?sx”)ﬂ,—:

.,;6,&3.5),1,5J{w.s%;)‘lxa:).s.%}bmYoﬂ,J,.g%;ﬁgcﬂc.‘énﬁy:«lubgww

(Earth Work) 4g,l5'  So>
4.“&]éjJ&Ja%gﬁS}S:L}A;CLL‘;bf((Cutting) o 0a8° L ) (Banking) o583) 55,8 583 5 Sw s
%,533,.&.: %;m?

l— 8 —» — Sd—> — sd—»

Fig. 7-1 —p5 —

Banking Fig. 7-2
Cutting

%;J;‘%Jjg%;.bydq‘%;iJhﬁny‘gJGW:%g

L“;b:,.jlx»@éﬁa@f::goli)i.\lo,ﬁ}JKW:
Quantity or Volume = Sectional Area X Length
»M}mjjééy"§$§+&:&w&:m3=»wchjﬁgbfi
. 1 1
Sectional Area = Bx d + (5 X Sdxd -+ x Sd x ) = Bd + Sd?

" C . S Z.» “ -
:WLU":}J.::(S)Mb%;wlojl.gg\.abé:}u—.bbx: I%ﬁc:wowb}i}&b(&l)gd@%&)xdﬁ
.03 (dxS) alols L;él °JL.?’ &45 (SO 50 (d):d.%c&»&b

Quantity = (Bd +Sd?) X L 14 (3 (gole o 535,18 eSaB 5 5

(Banking) (5,8 53 (S &0 g3 4 & 3) N3 (Longitudinal Slope) M. :@_552_5‘ & a8 SSKes &,y a5

555 G ‘f{ 3> 5 l0s g pdae s 4y o5 o8 08 s b ol p i)

ol ol ) gai s 143 ) i 53
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_ dq+dy

Colus goinphin o3y (i =) Jloss e b Jys B old (d) Joossel Js,ss s
S s S 5 oy (Bl + Sl3)

7 855 (o5 25l 1L o9 e 4 (Rocky) (o 250 «(Clayey) 44,5 (Sandy) wlSls asU w )y silizes (5,55 5
SCERUE PRSI

(Lead and Lift) 1y of abold

Yoo % 455 S 30 )W (Life) Jass5 o b s, ) & 15m 5 (Lead) Jol o, 30m s 455,18 5S> Yoo
S Aol 30m (.58 B Cund ) ol 5L eSS 3 a4 s JIs,s5 L (Jlsy ) 1.6m ) (Lol 30m
s34 55 4 (Normal Lead and Lift) s 15,55 & 15,5 1.5m

(Cross ki3 Lo = 5! (Longitudinal Section) gdas ¥b (Ground) (ol 532 5o 3 S e 3 b o)) 35501 3 S
2 (Formation Line) s (3 )5 S 3+ % g 1l (Formation Line) s (i3 5 S 3 ) 53 Section)
s 348 M55 SIS s 2 sy 5,54 5 o (Gradient) ps ks 3 b5 55 (Flood Level) o 5 5l 5
RS

qis) %; s))s S8 5l L8 ‘5,,-“ é ol 5SS a4 iz L; S84 L}ﬂ-‘- J,;w %; 2l 5l seb 4y
0255 o SHSNS 5| 5, 0 s (S S g hlue (o3lals x5 GUST(S 35ln 4 Sl eSS s S s
S

L Jls, s GJKS,;:%&-‘,.Z‘_;Y;& (FOl’mationLine)Hb%éj‘J}—‘? S g s (L - Section) adad S¥sb 5 S
S 3 5 (Reduced Level or R.L of Ground) @b.d 3 ol sz 50 s = S Al JNs555 SIS > o2
a Jass ZI SEUZEPY L Jls, s & 5 5 435 &5 s (Reduced Level or R.L of Formation) %;’hb—ub%;;_}_gﬁ

NP
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tkd SYsb s (RL of Ground) (o 0352 50 3 S 3 dlasl s 4 (Leveling Instrument) 55¥1 5 (g, Jsd 5
rs Sy (o510 %; 30m 5 » 4 %; 35 4y b3 (6550 3 S g s b o)l 158 3,50 5l S5 5 (L - Section)
7 oS 5l a5 St (5 100m 3 s 40m 5 3 oy g5I0) 5l pade 20 Lo 55 (g 0)loh dndan 0352 50 ATy 45
Jiud) (5 9518 508 4 455 AL (5 20m 50 o (o510 ) pdaile (o0 by 5 g5 (o) 4 o) 0)lsal andan 532 5

o

7 43 lem=lm 5 5l Gulde (I & 5,5 lem=30m 5 «x5 lem=10m 3 Ysane (L- Section) b3 J¥sb Spm >
Sy leie (6350 & )5y lem=bm
169 U39 S 4 (o o D o000 (539 (o2 (5.5 ulino i b0 gilicie & 3l gig IS giSed 9
(Mid-Sectional Area Method) 44 ;b coluw & alaio v & 14iy b g
il (g3 gl oo 55,8 sSeE s Sk b o3 4

Quantity or Volume = Area of Mid — Section X Length
(Formation) (g5, 5 3 (B) « J1s3, 5] gdale 3 (L) ¢ Ja o) sisalo) 51553 515,18 siSad 5 55873 3 d; sldy 5z 8

Z . . - - S
.é}b»ﬁj}%)éﬁhwbééw»‘gx#wuw‘ (S)bL“’I}‘ 02

— B o

!
l

— Sdm —> Fig. 7-4 +— Sdm —»

g
Colue siptlio 5533 585 5+ Colus Jubatuws 3 = Colus  Sute phails 25 5
Area of Mid — Sectional = B x d,,, + (% x Sdy, X d,, + % x Sd,,, X d,,)Bd,, + Sd?,
1 (g3 (golus p> 55,8 5SS 5
Quantity = Area of Mid — Section x Length = (Bd,,, + Sd2,) X L
55 oS o o (d) &g I3 b Jops) (e Lages o)l Ll 5,18

Quantity = Area of Mid — Section X Length = (Bd + Sd*) X L

“lali oL& me}\u)ﬁ‘
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19 Y55 dlino o8 5 4038 3> Y & sfie gig IS guiSid 3
(Quantity) \séo | Stations | e J9id | ggfds | s¥wd Ho ey S go
S | S | Aol By cobuo ol >y L g,y L (Station)
4”7 | Bd+Sd*| Sxd* | colw | Mysj | Massj
B X d //d//

(Area of Side Sloping Surface) coluo adaw hibo gighs o

&mo}\ybwmgsjg%;n&;?;&}Ab.wb.é}#.?:L“'}‘%;&Ablxﬁbuag;ﬁyﬁ:dj&ﬁgdjlfxa

o kg b s ol Jsb 5l e
1) S (ols 28 (SBie (B le s 4 JSE Sl B

=J(Sd)?2+d?=d2x(S2+1)=dx+/S2+1
:Jébé;@d@bﬁ}@}lﬁu:yﬁkubb:y

Area of Both Sides Slopes =2 X L xd x+/S%2 + 1
19w S dlno g (5 40390 (J9u> S &) Loluo glaw gibo

ol Joi gnbaw ghilo o | Stations | bbb oy oy Mo l.ggJ'”,l,_ﬁ.ﬁu L g, Caud go
=2LdVS?Z+1 | MobEwys | dXxVSZ+1 o “d” Mgy93 995 | (Station)
llLII

183 (Faoas b Jo sl (e 7 ads 5 S anlows sb g opw Jsdr (St 5 bl a5 VLS oo (s
(Mean Sectional Area Method) 4i )b coluwo 3 alaio (Jawg O 14 yb 4ol gd
:Aasa&gju.o)lmy,)lf‘”&é:%;@}é:g

Quantity or Volume = Mean Sectional Area X Length

(Formation)%gﬁg}q:(B) ‘glﬁaqﬁlt&b:(L) ‘glﬁgjljjj.ol.gu'ljglj::jjjjlf}.;&.é’:o}fg:dz sl dy @ &S

Z . . s S
:}JéjO)&*ﬁ}i}%é‘é.ﬁg%}ébééﬁb‘jﬁ%wb%&‘(S)étﬂIj‘ubjc
A+ A,

Mean Sectional Area = A = >

A1=BXd1+SXd% :dg:gjw‘ﬁ%;:%l*mcblaéérlaﬁ‘ﬁg-Al

ol ol ) gl dp 1S 5l i 3
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A, =B xdy +Sxdj tad o3 sl 7 o3 Sl paie s S sl i 4 -A,
| @é tﬁ’l‘“ )‘Aﬁb y”lf,,&éay
) , A+ 4,
Quantity = Mean Sectional Area X Length = ———— X

2
19w YT dilbino pb (5 40599 Jgu WY & o gig IS gmSed

(Quantity) J\%éw Station s ghus ) éo ,_?!,; S | geks s S 3 g", 4,: g
s | ol Fng | Coluo dlado ol colwo 2 L (Station)

$o8x
47 | A1t A; | BAd+Sd? | SXdy | colw | M)
2

(Prismoidal Formula Method) 4 sb (3306 (53940 3 148 yb 40w 59

:d‘:;:‘s;jmjlaiey,)lfx.&é:%;d@)é:g

L
Quantity or Volume = o X (A1 +A4; + 44,,)

+ B —> $oell )08 3 55,8 iSes s oSy dy sl dy W &S
y Y
d (Formation) ‘i;;_jgﬁ > (B) ‘g;”ﬁﬁﬁ‘ ck.ﬁ.n > (L) ‘g;‘}.gﬁj
v S
Fig. 7-5 é&l{&ﬁéé)ﬂ&bbﬁﬂﬂ.&&&‘ (S)b[ﬂ I _9‘&)9
“«— B —»| :33%;_9013-0)3@:
d, é;éjw%géac»wtbioa%;rb’u’lx%-A,
] A =Bxd,+Sxd?} o)
Fig.7-6 . . :
1Z 1‘_3_.._ &sa%sjw%ﬁ-é:wwchué%;rbﬁ&rﬁ-/ﬂz
A, =BXxd, +Sxd3 o)
dm éaéjw%;g%;:c»wcb_h:%;hjlg-ﬁl/u
¢ A, =Bxd, +5xd? o

Fig.7-7
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:dJ%;b‘:;JMJ.\E.A‘,JJJLSW:jJ
] L
Quantity or Volume = o X (A1 +A4, + 44,

(% 9] WS IS 25 Pakeds Sylans S s Hin s

d, +d, d, + dz)z]}

L
Q=—{Bd1+5d§+de+Sd§+4[B 7 TS5

6

Bd,
2

Bd, ) 9

L d? + d? + 2d.d,

4

L
=2 [(3Bd; + 3Bd;) + 2S5d5 + 25dj + 25d,d,|

3BL
6

2LS .,
(dy +dg) + =2 (di + d5 + dydy)

BL Ls .,
= T(dl “H dz) + ? (dl + d2+d1d2)

d, +d, d? +d3 + d,d,

= |(B—5) +5( 5

)| X L

Slosyslx[colus S blos+ colus 55 o550 s plale 3] =

c5 S Ailons o L‘; an)sd Jader 4y ke 55,5 58

.63 ai33 53 (Prismoidal Formula Method) 4% b a3 L; st b 553 55 g o)l erelne 3 5 8 5SS
35933 55 (8 W) sl ) 4 cud 48 S <% S A s & ol s (1%) 5 4k G s (8932 S
x;ajjlf%;&&aﬁd.é: Sl ol o:u&sx,;?j.;} &aﬁﬁégl‘.’.zA 59 a b dayy3 ) dat 53 0, (sl
«$5 03liiu] 455 (Prismoidal Formula Method) %;L“JL 20 gy e ol e bl o)y cwd
S5 (S5 ) 0, S8 3 WSS JsF cSodlerial oL 5l SOSN8 ) 6,8 s L;E"ub ol $3 o 1490l
(3 GA SRS 51l (ol 995 8 el o, (IS8 3 i 5 (o8 amm 25 I8 abs iy &5 S
o g () adle (e ay (5,008 5

250 J50,0 (gm0 of Joo )b (aI399 8 0yl galaio (o p8 ff 998

(Trapezoidal Formula and Prismoidal Formula Methods for a Series of Cross-Sections)

oslaea! Ja9 é&YQ»&JJAJU &3}3:&53 éjwaﬁ ‘zé..ab éﬁj@DJQ}Jﬁ}M:P}o:Mg&JC{Jﬁ:

g5
Lol 8na Vol MG&@;@@,::D&»MML;@,&:(AO,A1,A2,A3,A4, ------ A,) 6,2 &S
155 e S0
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Ag + A A+ 4 A, +4 A3+ 4 A, 114
V=Dx2_LyipxL 2 ipx2_Bipx2 "t ... fDpxL T
2 2 2 2
V=DX(A0+2A1+2A2+2A3+2A4+ """"" +2An—1+An)
Ag +4,
V:D(T+A1+A2+A3+A4+ """"" +An—1)

osleul J}Q%SxYQ%Jyjﬁéjﬁm:éjgjwcﬁ‘“;La@‘cujcﬁbgjy}lm:ﬁo:}@gbf‘)x

oS
D
V= e [((Ag +4A; + A)) + (Ay + 445 + Ay) + (Ay + 4A5 + Ag) + -+ - - + (4,2 + 44,4 + A,)]
D
V= E [Ag + 441 + 24, + 4A3 + 24, + 4A5 + 245 + -+ -+ + 24, +4A,_1 + A,]
D
V g [AO + A + 4(141 + A3 + A5 + """ + 4‘An_1) + Z(AZ + A4 + A6 + """"" + An—Z)]
D
V= E [Flrst Area + Last Area + 42 odd Area + 2 Z Even Area]

S5 OU slaas yabaio 2,5 5 &b o,l (Prismoidal Formula Method) Q;E.ub 3 Jse, b Sosddn s (S AL sl
5y e b > U, 550 3 s e G T 1 (8 e 33 Iy s e (g 1 55 55 i sl a8 o
:JGo Jof
~ %;33‘?‘5‘ = 6; dilwe e 55,8 ‘;Su‘a 4 64" (Uniform Ground) axbw 5, = %é-ﬁ G D h.S{-w 0
S350 doly 500l Lol i sl 50938 sm 21 o Ve 55,55 s 5l Formation Width or B = 10m > ¢
5%5':0&)3‘;}»@)13;%9)\.9@o:gﬁ&}w‘:ﬂn:A.LaL’e
o
:(Mid-Sectional Area Method) 44 )b coluo & alaio (ad & 14l b Aol &
:Aéa&g,u.o)lmy”&‘”&é:%;@)é:g

Quantity = Area of Mid — Section X Length = (Bd + Sd?) x L
uga&;,u&tu;g@;é;dz =1.60m ,/d; =1.0m,L=200m,S=2,B= 10@&}

d; +d, 1.00+1.60
d=——= > =1.30m

Coluo 55 4ikie }}.n,.i,&:/'“:+¢>l..u fhdatie 5 = Colus 5n cb.u P

Area of Mid — Sectional = Bd + Sd? = 10 X 1.30 + 2 x 1.3% = 16.38m?
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:Jébéjwf.qu-yj)gw:}ﬁ

Quantity = Area of Mid — Section X Length = 16.38 x 200 = 3276m?>
:(Mean Sectional Area Method) 4 )b 4 Coluw & alaio lawg 8 14 s 4odgd &)
2&ébé}bﬁ)|m‘,}j)gw5%§@)%§iﬁ

Quantity or Volume = Mean Sectional Area X Length

Mean Sectional Area = A = >

s

t

:Jg:gjwsﬁébg’»uﬁc&b:ng|ﬁg-Al
A;=BXd +Sxdi=10x1+2x1? = 12m?
:Jéaéjw@é:c»wchio:érlqu’l&g-i&l

Ay =BXd, +Sxd3=10x1.6+2x 1.6 = 21.12m?>
:ﬂ%;:s;jmcamgku}tkﬁ.n&;bﬁ:y
Ay +A4, 12+21.12

— 2
> 2 =16.56m

Mean Sectional Area =

1 (g3 golun Hlaie 5o 8 i8S
Quantity or Volume = Mean Sectional Area X Length = 16.56 x 200 = 3312m3
(Prismoidal Formula Method) 4& s (S0, (53980 & 14k 3b 4o 30 4
il (93 golus Jle 55,8 sSes s (S el b3 4
Quantity or Volume = % X (A1 + 4, +4A4,,)
) (53 oo o (6 Corluws pdaiio 583 S plas 5 4 A
A;=Bxd;+Sxd>=10x1+2x1? = 12m?
i 63 golue 7 (93 Colune phaile (2,05 (S pbl 4y - A,
Ay =BXxdy+Sxd?=10x1.6+2x 1.6% = 21.12m?
:Aé;éjquéawwcm‘gaﬁaglu,gﬂm

A,=Bxd, +5Sxd%=10x1.30+2 x 1.3% = 16.38m?

alalis ol ) gai dpas 1S ) i 5
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1 (g3 (golums Hlade 55,8 5Ses s 5

Quantity or Volume = % X (A1 + A4, + 4Am)¥ X (12 +21.12 + 4 x 16.38) = 3288m3
s solde s (b o yd sl (ap53 303 oS 433 1/2% 5 sl e i sasldie s b a3 5l Jl 5 143g0
s oS and 1% 5 5
:JGo ndgd
¢ (Side Slope Area) olus s ble K5 5 (53 T=200m o s oz 1 (Bank) £, 3 o 532 3 S
(ol oal g 0583 (21 (o Oe #5553 5) 63 (d,=3.5m) | (d,=2.5m) Fogs) B3 (S sselsl sl S
(83 0L 5 (S 2l i & 0o (7 03 50d 28 (ol o) 03 Ao (3500t 5 o)l (Ao
e Im” s (2 1S Ny o (535 5K 3 5 (g 5 A (S el &y (150m) 5 (S 4y alyle 4y iy oS
' &5 2200AF

1
:débéjw%;‘ﬁg‘;%{;w}:'ébdz = 35m3‘d1 =25m61-4.<4’,;

y_ditds 25+35

> > 3m

=dxVS§2+1=3xV22+1=6.71m i g gl (20 B g bl
:ﬂgbgg@“@%kbéﬁﬁ)ubb:}i
Area of Both Sides Slopes =2 X LXd x+/$2+1 =2 x200 X 6.71 = 2684m?
:d.]%;:%;_gl.-uﬂ.\?ugﬁjé:)&ﬁ:
Quantity of Pitching = Area x Thickness = 2684 x 0.15 = 402. 6m?3
135 1o Jov oY & 952200 AF o cuS Im’ s > i (255 S5 s
Cost of Stone Pitching = 402.6 x 2200 = 885720Af
1Jbo o 39

20 5 4> (Station) Cux8 50 10 » 2395 & b 5 3 (Reduced Level of Ground) ] (P 0352 50 3 S >

Coetd 50 10 4, (Formation Level) J}Qﬂﬂm:@jgﬁgf{ub@n 6}.&J;J}J};L;JJYA%L;J}.;(Station) Cutd g0
a3 axd 5 ) 1:160 (Do (555 Coend 50 l4j@§) Gradient Downward oM 45l 6 Y J{w 31 02107m S

>l &9 (Formation Width or B=10m) > ¢ %;3_94}:; Jﬂ:.é)f,,u'"dﬁlzloo s ‘éJﬁ:&:&:—’sﬁ20;M})}

alalis ol ) gai dpas 1S ) i 5
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L=30m alolé =i 5 (Chainage) 5 yond 50 5535 5l (63 S=2 g 02 Ssek 351 2:1 (Side Slope);,)k;.e}.‘»,f\é:d)lfx
02
S 150 Cud (g, 5 oS o 528 555,18 5iSes 045 g S s sl 0y s pdad Slo e ) SYb S T
S Il G50l 200l n 55,8 sSes 5 g
“;>L-' ‘;M:v B e 5 S Ny &S RSHRWEN 5 J4z (Side Slope Area) colue 555 Loy 8, .2
S5 1 U501 gsln (2l (B3 5 55 (SN 85 et
3 (F3p5% Sp s S Cunbipn 10 4y 5l S pl)) o s3 250 s Sp s o* (Chainage) 5550 silio 4
3 S IS8 95 Jodr oY 4y O ol g i)}

Chainage 10 11 12 13 14 15 16 17 18 19 20

R. L. of Grounf | 105.0 | 105.6 | 105.44 | 105.9 | 105.42 | 104.3 | 105.0 | 104.1 | 104.62 | 104.0 | 103.3

R. L. of 107.0
Formation
Gradient Down Ward Gradient 1:150 — Down Ward Gradient 1:100 —

ol ol ) gai s 143 ) i 53
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L= Section and Typical Cross-section of the road are as given in Fig 7-8.

Formation
\10.00m»
| |
- Fall 1in 150 > < Fall 1in 100 >
CROSS SECTION OF BANKING
Dalum Line 100
Depth of Cutting
. e ] © -] ([ (=] (] ° ] o e
Height of Bank ° N - 1n N © © N ] N \r
N - - (-] o - (-] - (-] (-] -
(-] (=] (-] (=} (=]
g -] | < N g e a g R <
i ] ° v ) n <
R.L. of Formation N e < < g 0 1 n w S g
- - - - - - - - - - -
e o o
R.L. of Ground g - 3 § 9 g‘ o = < pd "
L. 1n < n < m
3 S 8 A g e ) ! s S 3
- - - - - - - - - - -

Distance in Metre 300 330 360 390 420 450 480 510 540 570 600

Chainage 0 11 12 13 14 15 16 17 18 19 20

“lali oL& me}\u)ﬁ‘
94 - ) g i (A o
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1355 b (S )58 (o gAY 4y le 55,8 Ses 5
(Quantity) ,lwio Stations | alwio Jaid | gofd s | i oo | bigyel | cusdge
<8 PICeaty ol Zowoy el <ol > Lty | SHasey | (Station)
“r Bd+5Sd® | Sxd? | colw | Mayj
B xd “d”
- - - - - - 2.00 10
633.30 30 21.12 5.12 16.00 1.60 1.20 11
437.4 30 14.58 2.78 11.80 1.18 1.16 12
290.4 30 9.68 1.38 8.30 0.38 1.50 13
216.6 30 7.22 0.82 6.40 0.64 0.78 14
441.9 30 14.73 2.38 11.90 1.19 1.60 15
402.6 30 13.42 2.42 11 1.10 0.60 16
318.6 30 10.62 1.62 9.00 0.90 1.20 17
274.5 30 9.15 1.25 7.90 0.79 0.38 18
179.4 30 5.98 0.58 5.40 0.54 0.70 19
318.6 30 10.62 1.62 9.00 0.90 1.10 20
3513.6m’
(Total) 4c somo
i oMo 3 Cud (g0l 050
&S o209 i (Af) @ | Cwdaxlggd | Wl o Juadd g polis 8 &
Remarks Amount | Unit Rate (Af) Unit | Quantity Description of items
878400 250 m3 3513.6 £5)l8 (5SS 5 S s 1
878400 (Total) ac yoo
26352 350’)‘.9)_9&“;3‘;;%:3%9\71,:@&:
17568 35 asMe 5 Cund o 00 3 2% o5l 55500 5 Jgana 5 el 5 1
922320 (Grand Total) as sere oo ot
e

95
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1955 dmilons o (S dn) 5 (Joor g & colis b Lo
ol Joi gxdaw glibo 8 Stations | bl boe ooy hiles | Mo ido | b Jyyed | oo
= Ld x+/$2 +1 dob oy | dxVSZ+1 e |“d" Mgl | Mayj | (Station)
upm
i - - - 2.00 10
214.80 30 3.58 1.60 1.20 11
158.40 30 2.64 1.18 1.16 12
111.60 30 1.86 0.83 0.50 13
85.80 30 1.43 0.64 0.78 14
159.60 30 2.66 1.19 1.60 15
147.60 30 2.46 1.10 0.60 16
120.60 30 2.01 0.90 1.20 17
106.60 30 1.77 0.79 0.38 18
1297.80m’ (Total) 4s gazes
i oMo > Cuad (g0l 05000
&S (o2 i (Af) @ | Cwdualggd | ool o Juadd g polis 8 &
Remarks Amount | Unit Rate (Af) Unit | Quantity Description of items
103824 80 m? 1297.80 | S oy 3 S b shlo oy 1
103824 (Total) ac yozo
3115 35 0oy Cad (8 samme 3 3% o)l Sl
2077 35 0,5 e (o8 5020 3 2% o)l 58l 3 J s Al
109016 (Grand Total) 4 yeme (0 o
ey

:JUo pygl>

, (Formation Width U’J'c@J‘g}’.‘5,{“;400“1@;;‘35)3‘@G;‘%)‘mfﬁjg}?&ﬂf’:@ﬂdﬁ:“jf‘a
35l 03 dlold (g3 508 oy 5 o)l ol El sual g 093 5 Jmy 2:1- (Side Slope) oo 55,855 5 4,8 3 or B=10m)
s ol es ol (S35 ol e ol Sl 8] suss (3 3 g 11/2:1-(Side Slope) (s PRCINPRtEaTy

383 s J;J_’ J_;.;%;.\JYA.;(Data) Ol glas

ol ol ) gl dp 1S 5l i 3
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Station Distance R.L. of Ground R.L. of Formation
25 1000 51.00 52.00
26 1040 50.90 \
27 1080 50.50 i
28 1120 50.80 O &5 G35 Y
29 1160 50.60 (Down Ward Gradient)
30 1200 50.70 1:200
31 1240 51.20 "
32 1280 51.40 i
33 1320 51.30
34 1360 51.00
35 1400 50.60

3‘%Y)Lédu.n‘fﬁ)x‘ﬁne}%;}j:b‘b.bb%;ﬁijjéJQéJYQMﬁbe@uf:j‘cb.;‘;;.}bb

ol ol )y gatt A 1438 o) (il 3



(c) ketabton.com: The Digital Library

Road Construction Wy S
CROSS SECTION
= Formation Level
L-SECTION 10.00m .
A L Q.
Metric Dimensions G / d 7 L
52.00
7 Formation Line BANKING
:L=-,_ ) :___:__:_ ;_f_x_*:_'_’f__a"'mﬂ_x Formation Level
T T 7 G "?f; ; d 1‘“"\
™~ v
10.00m
Down Ward Gradient1in200 ————
CUTTING
Datum Line
e o
Depth of Cutting g § g g E Metre
]
HeightofBank & & 2 & & R Metre
RN
R.LofFormntionS. 3 3 3 '?'! 3 3 3. 3 2 3 Metre
W h Al h@mo2 8 8 8%
]
RlofGround & & 3 8 & R 8 § R 8 3 petre
" 2 2 @ B B W 4 5 & R
Distance in metre‘ ‘ ‘ | ‘ ‘ | ‘ ‘ ‘ |
1000 40 80 120 160 200 240 280 320 360 400 pMetre
Kilometre 1

“lali oL& _9.4.\:&.\“'4..\5\_\3‘5\;\.\4.‘)3
98 - DR =4
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438 103 3l et 7 (Station) 5 stesd s 31 (1240m) 5) 30 (1200m) 5 b yiisl 5 Spu 3 &7 (5,508 Wb ()5 5
:L’;'g})jﬁ‘x;bdal.&ﬁbjuAﬁjmﬁ}‘?}‘?bb%ﬁépbgwﬁ

- — P X 40 — x
" e — I 03- o7 o> 04x=12-03x
¥ | — | 4
L . _P|‘7 PO or 0.4x=12-0.3x or > 0.7x =12
-~ 40 — 12
X = 07 17.14m Say 17m
200 Fig. 7-10 i
«3 (40-17=23m) Job > 2 (5,048 3 51 17m Job (303 (5,80 (% 054 PUSNEPRN
1955 Al %; a5 Jodr %;.\N & lade 5,8 suSes s
(g3 S=11/2 o)l )58 5 51 S=2 o) )85 3 B=10m
(Quantity) yluio 0 o S0 | P> | w0 e Saye Cud g0
Station o>l ol g L g,y L (Station)
S kS &S, | Webgws | Bd+Sd? | Sxd? | ol | (Meyi | M
L Bxd ugr
- - - - - - - 1.00 25
- 452.40 40 11.31 1.81 9.50 0.95 0.90 26
. 480.00 40 12.00 2.00 10.00 1.00 1.10 27
- 398.00 40 9.95 1.45 8.50 0.85 0.60 28
- 286.80 40 6.72 0.72 6.00 0.60 0.60 29
- 196.40 40 491 0.41 4.50 0.45 0.30 30
- 26.35 17 1.55 0.05 1.50 0.15 0.00 -

47.38 - 23 2.06 0.06 2.00 0.20 - 0.40 31
261.60 B 40 2.06 0.54 6.00 0.60 -0.80 32
383.20 - 40 6.54 1.08 8.50 0.85 -0.90 33
383.20 - 40 9.58 1.08 8.50 0.85 -0.80 34
309.60 : 40 7.74 0.74 7.00 0.70 -0.60 35

1384.98m" | 1839.95m" (Total) 4s yazs Lo 5SS e e s g Jsda &

“lali oL& me}\u)ﬁ‘
99 - ) g i (A o
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dﬁ{ﬁ&f{w

:Jja\?%;‘é%wa?é}:;b)j‘ﬁb

S (P i (Af) @ owd A>1g 99 & KA o Jowadi g polis o &5
Remarks Amount Unit Rate Unit Quantity | Description of items
(Af)
459988 250 m3 1839.95 <8 1
484743 350 m3 1384.98 JPRLLats 2
944731 (Total) 4s soze
28342 35 05 Card om0 3 3% o)1) Slalo s
18895 35 0sMe 5 Cnd o 0mm0 32% o5l 55500 5 Jgana 5 el 5 1S
991968 (Grand Total) 45 yore (o0 yos
PPty

w3lsd 033 5 adan

3.14.4%;7.\;.,5%55}0&:

(Vertical drop in Ground) 4w gl (s9905 gxbaw &
2352 90 &y 35«59 357 50 (Drop Down) &y ) (3508 (S abaliog 4y (w3 S35 ain &
J,;ngfwbmgy})&w:@é#fmbé%oxg(TwoR.L.ofGround)

&M‘JM}JJBM%;J:QJ)J%;bQ%;x‘SJ}JL{%;&jd}dﬂ&;%ﬂéé)&:‘)}g&j‘ébjd}

%;..“u LS‘J";S

(83§55 T 5 658 Sl o e abs o S > s 0)ls )3 (Hosy S oS SVsb e & (S L Y

.0 (50m) lolé émj (Stations) s gtead g0 3 2
(CASE I-Fully in banking) 5 5,5 4 JoSo <db> Jgf

(Formation is in a down gradient of in 100) .‘“5) ONes 1:100 51 5> (g5 oo h_{{w 3

Chainage 10 11 12 13 14 15
RL of Ground - 50 50.60 50.3& 48.5 47.90 48.20 48.00
R.L. of Formation- | 52.50 52.00 51.50 51.00 50.50 50.00
Height of Bank - 2.50 1.40 1.2,3.00 3.10 2.30 2.00
Mean height of ; 25+14 | 14+12 3.0+31 31+23 23 +2.0
Bank 2 2 2 2 2
=1.95 =130 = 3.05 =2.70 =2.15

100

ol ol )y gatt A 1438 o) (il 3
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Case | ————

R.L. of Formation 52.50

Mﬁ{ﬁ\j{w

/ From Line Level 49.50 |
_________________________ |
Casell /_1 7777777 f
|
R.L. of Formation 49.50 |
\/\\
Casell ——— | From
el "¢ Grad: 1 jp 59,
R.L. of Formation 48.00 et B |
Dalum Line 44
Depth of Cutting
Height of Banking
R.L. of Formation
o o O (-]
R.L. of Ground e g P 3 o & e
a " < S s s
Chainage 1 11 12 13 14 15
Distance in Metre 500 550 600 650 700 750
SECTION

101
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AJJ‘?RJJW

(CASE lI-Fully in Cutting) 5 5,l0ws & JoSo Il mdg

(Formation is in a down gradient of in 100) .&5)] OMes 1:100 5 9> 65N o J{w 3

Chainage 10 11 12 13 14 15
RL of Ground 50 50.60 50.3 & 48.5 47.90 48.20 48.00
R.L. of Formation | 48.00 47.75 47.50 47.25 47.00 46.75
Depth of Cutting | 2.00 2.85 2.80 & 1.0 0.65 1.20 1.25
Mean Depth of L 2.00+2.85 | 285+2.80 | 1.00+ 0.65 1.20 + 0.65 1.20 + 1.25
Cutting.... 2 2 2 2 2
= 2.425 = 2.825 = 0.825 = 0.925 = 1.225
(CASE llI-Partly in Banking and Partly in Cutting) (5 0,133 1516w gl 53Uy 4 b o 39
(Formation in level) .05 || 3 sl g,' 4 oMo ) 5> gk oo J{w >
Chainage 10 11 12 13 14 15
RL of Ground 50 50.06 50.30 & 48.50 47.90 48.20 48.00
R.L. of Formation 49.50 49.50 49.50 49.50 49.50 49.50
Height of Banking - - 1.00 1.60 1.30 1.50
Depth of Cutting 0.50 1.10 0.80 - - -
05+1.1 1.1+ 0.8 1.0+ 1.6 1.6+ 1.3 1.3+ 15
. e . 2 2 2 2 2
19395 b o398 oo
Mean height or depth = 0.80 = 0.95 = 1.30 = 1.45 =140
NP1 SAY S SETY 3 3 <85

102

5. S SMd ééﬁdﬁ,ﬁwﬁmb (Vertical drop down) &4 ) (SO0 é'uoj“ (Stations) s yuad 0 058 3 &5 uz 45
&mﬁ‘ﬂ:&;b‘)jjgg‘j’;; 6,;5‘_]‘,.;., (Two reduced level of Ground) & ,J bj)ﬁl.ﬁl.&)‘é%;’%bbéﬁjﬁ

g5 1oy

J}AJ}.%(Bd‘i'SdZ)XLQQL"&AQ:JM:J|-\3.n)5_9Jl§3.3.2$a5:4.2‘&_9)_9%})-;‘.\?4)%;‘}_)_95Lﬁ@‘j‘g;&;};ﬁ.ﬁb
cSoS g abauls 4y s b 5,550

ol ol ) gai s 143 ) i 53
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ad 35 03] 9lg 49> Sqw 8
b s) (I d 5 ( ) 1o le
L plie adl Y ) s
50 1 Al G 5 oS D)
63 2B 5l Oy (ot ly S8 5298 (2 S (25 ) (I mds ( )3 P35 (355 o Lol lade s

P90 I3l o2 s Gl o5 o) (elis e alal (S KB 5 (sl s & e a Sos gher 2
S g aE °ﬂ:33—9%§z33%qﬁﬂéfﬁﬁ)},ﬁﬁ;@b&raﬁdﬁﬂww STEVE I PPy )
LS %*‘2}"4"%;‘5').‘ sz, %bbw-&;ﬁ&‘;}ﬂﬁbwa}ﬁ)}ﬁgﬁJ}u Jos lel sl a3l 4y

-‘df}

.

M@J’Ja

ol ol ) gai s 143 ) i 53
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dﬁ{ﬁ&f{w

/

g Juab pggf o

Sg{sﬁgc.;,b%b«:as:”lﬁ

Sos S psS 4 L)ﬁ‘—&k—iﬁg"’x" SIS S 058y 5,8 siSeS s Sy

Ts oS b 8 g losme S S ol S35 a9 5 5 050 4

S5nS a5y b 5058 s Hlade 535,18 5Ss

saas gabaie 25 3 4k o)l (Prismoidal Formula Method) g&db CNPPSILIPSYS-A R
NOFSPCRPINHY

delowe Hlude 434, g&o 3 ¢ (Uniform Ground) asbu o)/ = TR S s
(di = Jsps Ru8 s (S el 5l 4 (L =300m) o Jsoys) 2 55
Formation Width or B = 10m >« o Spus.g3(dy = 1.6m) 51 1.0m)
13 31 03 ol (g3508 doly 5y o)l (ol (Bl aanls 05 s sin 211 o s RRCSN

12 0 g (S ole i 4 OOee (ot 25

:ggflaﬁaﬁlﬁﬁ,@%%;x’ﬁ

A

2
3
4
5

ol ol )y gatt A 1438 o) (il 3
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dgdlo
O35y PN (Yo NY ) 3 g0 (g i) J g 3« gl M IO ¢ sl (1
Engineering Geology (2
Pavement Structures (CBR) (3

Different Internet Sites (4

G aill &) g
Ada 4y obals 3 pulic
Sl ol ) gasl A
LA 2 Oliilad) jlaais

105 Gilabe nu‘)}azﬂ Qv 4.\5_)} _5‘ L\:\-\‘)S
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