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Abstract

DESIGN FOR EHNANEH AL-MAJOR (HETEEN) STREET

Project Team

Faleh Hassan Al-seekh Moayad Ahmad Elyyan

Hadi Jamel Alwreidat

Palestine Polytechnic University-2006
Supervisor

Eng. Khalel Karamma

This project is design for Ehnaneh al-major (Hetteen) street in Dora city, the
importance of this street is that it connects the south areas of Dora with the city .

This project is an application for engineering and technical specifications that
have to be considered in highway design, the project consist of theory and calculations
chapters as shown in the project scope, the project has two parts: field work and office
work. The plans of the project contain: Horizontal plan, profile, horizontal and vertical

curves, cross sections and the mass whole diagram.
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(Equivaent Accumulated 18,000 Ib Single Axle Load) ESAL wlua -1

B3

ol Cas
ESAL=f,” G, " AADT" 365" N, frerrmmrrirsroermemrmsssimessses 111

ESAL: Equivalent Accumulated 18,000 Ib Single Axle Load:
fq. design lane factor.

Gr: growth factor.

AADT: fird year annual average daily traffic.

N; : number of axles on each vehicle.

fE : load equivalency factor
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Percentage Of Total Truck Trafficin sl iyl & ClS jall 4o [7](1-11) Jsos

Design Lane
Number Of Traffic Lanes Percentage Truck in Design Lane(%)
( Two Directions)
2 50
4 45 (35-48)
6 or more 40 (25-48)

PN AL fgded 3358 alat) (B e gl (o (553t Leasanal 2 pall Gkl Ll
(fa=50%)0 555 (1-11) Jsaall (0 4

2(2-11) Jsaad) e 4dle J sanl) S1 (Gy ) growth factor des Ll
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( Growth factor) seill Jalae [7](2-11) Js2>

Design Annual Growth Rate (%)
period No. 2 4 5 6 7 8 10
years | growth

1 10 1.0 1.0 10 1.0 10 10 1.0
2 2.0 2.02 2.04 2.05 2.06 2.07 2.08 2.10
3 3.0 3.06 3.12 3.15 3.18 3.21 3.25 3.31
4 4.0 412 | 425 431 4.37 4.44 451 4.64
5 5.0 5.20 5.42 5.53 5.64 5.75 5.87 6.11
6 6.0 6.31 6.63 6.80 6.98 7.15 7.34 7.72
7 7.0 7.43 7.90 8.14 8.39 8.65 8.92 9.49
8 8.0 8.58 9.21 9.55 9.90 10.26 | 10.64 | 11.44
9 9.0 9.75 | 1058 | 11.03 | 1149 | 11.98 | 1249 | 13.58
10 10.0 1095 | 12.01 | 1258 | 13.18 | 1382 | 1449 | 1594
11 11.0 12.17 | 1349 | 1421 | 1497 | 1578 | 16.65 | 18.53
12 12.0 1341 | 15.03 | 1592 | 16.87 | 17.89 | 1898 | 21.38
13 13.0 1468 | 16.63 | 17.71 | 1888 | 2014 | 21.50 | 24.52
14 14.0 1597 | 1829 | 1916 | 21.01 | 2255 | 24.21 | 27.97
15 15.0 1729 | 20.02 | 2258 | 23.28 | 2513 | 27.15 | 31.77
16 16.0 1864 | 21.82 | 2366 | 25.67 | 27.89 | 30.32 | 35.95
17 17.0 20.01 | 23.70 | 25.84 221 30.48 | 33.75 | 40.55
18 18.0 2141 | 2565 | 28.13 | 3091 | 34.00 | 37.45 | 45.60
19 19.0 2284 | 27.67 | 30.54 | 33.76 | 37.38 | 4145 | 51.16
20 20.0 2430 | 29.78 | 33.06 | 36.79 | 41.00 | 45.76 | 57.28
25 25.0 3203 | 4165 | 47.73 | 51.86 | 63.25 | 7311 | 98.35
30 30.0 40.57 | 56.08 | 66.44 | 79.05 | 94.46 | 113.28 | 164.49
35 35.0 49.99 | 73.65 | 90.32 | 111.43 | 138.24 | 172.32 | 271.02

Olie 43w 20 J 3ale 2355 By yhall 4ndla o)) Jliie) Lo 2y 31k gl avaai alai LS
(Gt =29.78%)40st () K38 4% &y sl 33 3 A w53 g
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18 3 6 PRIEN
100 25 40 (s
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L %02 i e bl ale 20d1 JMA LS all 22e b @ siall 3L 1) Jana

618* 2= (ADT).smll paal oo sl Jaus sl
o3/ 4S50 1236 =

129

1236 * 2= ale 20 2 S yall 230

i 02472 =

4S50 1200 = o= e AADT
AADT ¢ 0.16 (5 stasi Jdlnall ed
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395.52/1200 = <« bl 22
ke 3=3.03=
ol s (2 (3 ykall L ) K5 Le ol 0¥ digial g i 38 5 ridaa e

g1 58 Ll Jlaa¥) e J pemall oy g dauld Jlaal A lojall ol 5h Jasnd oy lld 2y g
(o WS (5-11) Jistall (e ddliad) LS yall

1-Passenger cars ( 10 kN / axle) = 59%
2-axle single-unit busses ( 100 kN / axle) = 8%
3-axle single-unit trucks (110 kN / axle) = 33%

load eguivalency factor for a cars (feca) = 0.0003135 (single axle)
load equivalency factor for abusses (fgpug) = 0.198089 (tandem axle)

load equivalency factor for atrucks (feruck)) = 0.29419 (tandem axle)

( Load Equivalency factor)imld Jeal () S sall )5 Jisn3 [7](5-11) Jsas

Gross Axle L oad L oad Equivaency Gross Axle L oad Equivd ency
factor Load factor

KN Ib Single Tandem KN Ib Single Tandem
Axle Axle Axle Axle
4.45 1,000 0.00002 182.5 | 41,000 | 23.27 2.29
8.9 2,000 0.00018 187.0 | 42,000 | 25.64 251
13.35 | 3,000 0.00072 191.3 | 43,000 | 28.22 2.75
17.8 4,000 0.00209 195.7 | 44,000 | 31.00 3.00
22.25 | 5,000 0.00500 200.0 | 45,000 | 34.00 3.27
26.7 6,000 0.01043 204.5 | 46,000 | 37.24 3.55
31.15 | 7,000 0.01960 209.0 | 47,000 | 40.74 3.85
35.6 8,000 0.03430 2135 | 48,000 | 44.50 4.17
40.0 9,000 0.0562 218.0 | 49,000 | 48.54 451
44.5 10,000 0.0877 | 0.00688 | 222.4 | 50,000 | 52.88 4.86
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48.9 11,000 0.1311 | 0.01008 | 226.8 | 51,000 523
53.4 12,000 0.189 0.0144 | 231.3 | 52,000 5.63
57.8 13,000 0.264 0.0199 | 235.7 | 53,000 6.04
62.3 14,000 0.360 0.0270 | 240.2 | 54,000 6.47
66.7 15,000 0.478 0.0360 | 244.6 | 55,000 6.93
71.2 16,000 0.623 0.0472 | 249.0 | 56,000 741
75.6 17,000 0.796 0.0608 | 253.5 | 57,000 7.92
80.0 18,000 1.00 0.0773 | 258.0 | 58,000 8.45
84.5 19,000 124 0.0971 | 262.5 | 59,000 9.01
89.0 20,000 151 0.1206 | 267.0 | 60,000 9.59
93.4 21,000 1.83 0.148 271.3 | 61,000 10.20
97.8 22,000 2.18 0.180 275.8 | 62,000 10.84
102.3 | 23,000 2.58 0.217 280.2 | 63,000 11.52
106.8 | 24,000 3.03 0.260 284.5 | 64,000 12.22
111.2 | 25,000 3.53 0.308 289.0 | 65,000 12.96
115.6 | 26,000 4.09 0.364 293.5 | 66,000 13.73
120.0 | 27,000 4.71 0.426 298.0 | 67,000 1454
124.5 | 28,000 5.39 0.495 302.5 | 68,000 15.38
129.0 | 29,000 6.14 0.572 307.0 | 69,000 16.26
133.5 | 30,000 6.97 0.658 311.5 | 70,000 17.19
138.0 | 31,000 7.88 0.753 316.0 | 71,000 18.15
142.3 | 32,000 8.88 0.857 320.0 | 72,000 19.16
146.8 | 33,000 9.98 0.971 325.0 | 73,000 20.22
151.2 | 34,000 11.18 1.095 329.0 | 74,000 21.32
155.7 | 35,000 125 1.23 333.5 | 75,000 22.47
160.0 | 36,000 13.93 1.38 338.0 | 76,000 23.66
164.5 | 37,000 15.50 1.53 342.5 | 77,000 2491
169.0 | 38,000 12.20 1.70 347.0 | 78,000 26.22
173.5 | 39,000 19.06 1.89 351.5 | 79,000 27.58
178.0 | 40,000 21.08 2.08 365.0 | 80,000 28.99
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Gaseaa e (2.11) Aabaall s S all g5 (e g 53 ST (ESAL) A ot elld any
;b WS (Total ESAL) e daasil OGN aill pand o3

ESAL=f,” G, " AADT 365 N, frorirreeooeeeeeeemeeeeeesecrrns 211

ESAL cgr = 0.5%29.78x 29664 x 0.59% 365x 2x 0.0003135 = 0.05963989x 10°

ESAL = 0.5 29.78x 20664x 0.08x 365x 2x 0.198089 = 5.03973x10°

buss
ESAL,[ru ok = 0.5 29.78x 29664 0.33x 365x 2x 0.29419 = 3.130322x10°
_ 6
ESALtotaI =8.229692x10
DAk Kg gy cladall L) g8lS A (6-11)d sl (- il ASLas Gl 2
Ada I il (e ddda JS & 35 Ly 528 A (i (6-11) Jso
Faadieal) 33l CBR(Kentuky) Agkal)
Pant Mix. | ... Asphalt
Crushed Stone 435 Base Coarse
silty or clayey gravel 21 Sub Grade
and sand
SN = a1D1+a2D2 +a3D3 .................................... 311
where :

SN: Structura Number.
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a,&,a: layer coefficients representative of surface, base course, and sub base
respectively .

D;,D,,D3 : actual thickness, of surface, base course, and sub base respectively.

:(4-11) ) (e (Regional factor) (Aliell Jalaadl Clus oy

:%de +%><RS ........................................ 411

where:

R : Regional Factor

Nd : Number of dry months in a year

Rd : Regional Factor for soilsdry

Ns : Number of saturated monthsin a year

Rs: Regional Factor for soils saturated

(7-11) 22l (0 (Rd, RS) 0 JS dad e Jsanll oy dua

[7]¢1all caes ( Regional Factor)sakiall Jeleal dag (7-11) J s

case Suggested Regional Factor
Roadbed soil frozen 5in or more 02-1.0
Roadbed soils dry 03-15
Roadbed soils saturated 40-50

0553 (dry) s 5621 85 (saturated) &k el 4 2l e 585 L) Alilae 3 L

R=E' O.9+i' 45=21 5.11
12

12

133

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com

L oL LS SN s ulee o35

(S-soil support value) ad <aas ¢(7-11) Jseall (w 48k IS (CBR) 4éea .1
(S-s0il support ad oS8 (2-11) JSE (e oaa e A4k K1 (CBR)J Abiadll
1k WS value)

(S1-soil support value) =9
(S2-soil support value) = 7.4
(S-s0il support value) = 6.5
e Al Al ae Jua 535 (11-3) IS8 e (S-soil support value) ad cms a3 .2
(SN-structural g% phad 4iaiu) e bdll sy 23 ¢ (ESAL = 5037) g
;b WS (SN-structural Number) s ¢S5 dima 4dasi & Number)
(SN1-structura Number) = 1.20
(SN2-structurad Number) = 4.4
(SN3-structural Number) = 5.3

e ball aa &5 e s «(Regional Number) g e dimal) ddasil) ao Lasill o2a Joa 53 o
b LS SN 8 058 Aba i 5 SN S (B of (Y 4sali
SN = 1.40 ( from enter CBR for base course in chart)
SN = 5.20( from enter CBR for sub base course in chart)
SN3 =6.9 (from enter CBR sub gradein chart)

1(10-11)(9-11)¢(8-11)J slaal (10 (8, 8p,80) sl Jsemnll s

<liu (layer coefficient) 4kl Jdaa[ 7] (8-11) Jsas

Case of Pavement & suggested
Road mix ( low stability) 0.20
Plant mix (high stability) 0.44

Sand Asphalt 0.40
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oo sSeanll (layer coefficient) 44kl Jalas [7] (9-11) Js>

Case of base course & suggested

sandy gravel 0.07
Crushed stone 0.14
Cement- treated (650psi or more) 0.23
Cement- treated (400-650ps) 0.20
Cement- treated (400psi or less) 0.15
Coarse- graded bituminous-treated 0.34
Sand asphalt 0.30

Lime -treated 0.15-0.30

Sub base J (layer coefficient) 4skll Jalxs [7] (10-11) Js2>

Case of base course as suggested
Sandy gravel 0.11
Sandy clay 0.05-0.10

2O 23 A8 Jghaall (e (7-11) s (883 93 50 (Ba okl oda Aol & g3

a=04,a=0.14,a=0.11

SN1=al* D1 — 1.60 =0.44*D1 — D1=3.64 in=3.64*2.54 =9.24cm.
Take (D1 = 10cm).

SN1 = (10/2.54)x0.75 = 2.95 in Dol LS(in) Y SN A Jsai
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:(base coursg)i:lll dakall elaw

SN2=SN1+al D1 —52=295+0.44*D2
— D2=511in=5.11*®2.54 =13 cm.

Take (D2 = 25 cm).
Dok WS (in) ) SN2 4 J a3 &

SN2 = E><O.44+ 2.95=6in
3.64

‘(sub base) ) Al dlen

SN3=6+a3D3 — 6.9=6.00+ 0.11D3

— D3=8in =8*2.54=20.32cm.

Take (D3 =20 cm).
ik WS (in) ) SN e Jsai o

SN3 = Ax 0.11+6.0=6.6=7in
3.64
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90 90
100
- =90
B — 80 02 40,000
= 80 —80 :70
60
- - - 30,000
50
—9 E b U
- 70 i
7 £3
B 0 40 i
-8 = - 30 - 20,000
— 60
— 60 L
L 3 - 20
_5,0 N
@] L. ;
é =L ‘g. o @ 40 —
tleg 5 w40 10 G o & 10,000
2 =law 3 2By = <1-9000
@ = g - sl g 8 A
it D 3 =L £ 4 -8000
& 2r @ wrt w L5 =]
: K 230 @l = 8 7000
Y5 =3 O ] | =
=E30 o = b =
al = -5 " ~ 6000
N i - i -
y 20 4 50 s 10 5000
i - - = ]
20 b -, g
— 4000
B = ~10 | L 15
10
T 2 3000
i B s B - 20
[ -0 |
. Rl - 2000
-1
-1

(S-soil support value) 2=l [7] (2-11) Js&
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Design chart for flexible pavements, p, = 2.5

(AASHTO flexible-pavement design) [7] (3-11) Js&
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DAY 5-11

Rl ) el 35 5l ol gal) 281 1) jJal) se g paanall 3 5339140k gL o5 4l Ly
5 ) J ghandl 3 53 s sall il S Lt Jlia 5 Al l) 4y gl 0l 55 s 5 Lginad 35 435l
- Al i) Ll S Llal) A8S o)

4 jall da ) leda ASLews aw (11-11) Jsas

() Slasd PR
20 Sub-bass
25 Base corse
10 Asphalt
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Y Suadl)
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4Aadial)

—dadia 1-1

Ll e sl A8haiall Aol 505 g 3o hall =i (5 sall Aihiall s @ 5un 50 (3l ale llny
DY) bl G daa (5l 538 CilS o gu Lgaal 53 5 3 gall Al 50 5 anabiaiill slac ) 5 cba g
el Lalaadl hliall ) Jea 5 ilS ) elguai 80 C b 815 2l G Jead Sl 3 slaiall
Llee 4l e Gpall gl sl G jay G e plall Conlial) gl apensill ) Jgaa sl La it
Casall s Ayl libua s Jlaal) e o bl 45 jall jualiall Casi jis Gapla JST dpnigll alaa¥) alay
&l eyl

-kl s Ay A1

i b e uu 3ok Jsl (A agill s (i) LeShe 3 @ jldl) cils

J ole 5000 s die dlaall Glai¥l ad g i) 3 o sall ) Baad) 6okl g 6 2 5n

&5 el Om e B3 8 0.3 3500 ple & eVl & gea e 3ok ol Gladll) e Cua 33l

el e ol ) iS5 (Lgy Adasnall (3labially Faalad) ol (3 yball (1o Ragn 380 5 g () salilll (S

YT il oMl e auldl o AN Ay aa s (3l eLi) 3 e e BaLS (LA cdiny)

prenai s Al A Jf e Gl 5 olsall iy et e Y1 Gany 3T ) G5kl (e i 5L
ALY 5 Tl I Sliaial
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Dsoad padins (3 k) culS alall a8 gl) Aalal dagda ) (k) Axglay dlaiaY) ga

Jlac Y1 dngala (S5l 5 Aabiaal) LS jall @i @llin (S5 ol Y @lld g Lah a5 palas)

sl 50 b JES Gl ) Gl sall e peati GulS g Al Gl ) ) plas ol 8
A

A Gaob () Gmie e il ok Gl ) e jedai [ shaill allae iy Ladie
P Ll (38 5 apeatl 5 508 (30 dllia moal 5 jlue s2e Bkl il B3 (g 8
Cuaall Ja zaal Lavie s Jlae Y1 e g5 @S jall ) claladl Goass g a3l @dal (Wl slac
Jlae | lag (3o k) sda cendid LoDl 5 3okl oda e ) s dal )l Qo (3iai 488
Lk iy o3 aslinds dSlan 5 calinY) o) gl Cadlia) 5 @l ladl o i) e 3aly ) 5 caa )
e Lo Ala) (LY s dal )l jalae (e g eGashall sl (Ao s A1 il yall 5 ikl sall al ) as
oda e Gt LS dal )l s o dent Sl L Lo ) il cliaiall 5 40l 5 Lee 5l ) 5000
A3 J el & Slyiaial)

Ciaveal B g SLY) fm Jia sl s Ja8l palic (o loga | paic iiad 3kl o o Lea cpahy
Gkl @i 5 gas ) dslaiall pa8 saa ) pualall Gl 8 e 5 3kl

-;&Jﬂ..d\ il g Aari 1-3

S Jigds el Aaxs s dpiigl) lial sall Craa (@ pdall clif ¢ )5 G a2l ()

G 23 ekl J sk e e )5 Al e diagll ) clgumny BhUAI Jaagy agilals slail

Ledef dahiall @l 8 al Y1 (f LidaaW Lol Laps W 5 (al 52 V) @l 002 oad el asanal pua g
AL Ay ) JuBldly )b gl 5 JSGy Ao )50 daliatiine

:EJ‘M‘Q‘Mi (s
Boshie 54 pa Ashaidl Jaad @lld g g JLA Leia ja ) A0S dalaial) Aa0d §
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S m
cm
Lanelines 3/6 - Between lanes of the same direction
(white) T + 10-20 3/9 - at channelization
SO, 3/3
Pedestrian [--l-._'-l .. | b=10-20 Pedestrian crossing are necessary at:
crossing i 1.__‘.._ | >=10m - intersections.
(white/black) | = |L=25m -near schools, shopping a.s.0.
i L e Z=50-70 - inresidential areas>
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Z+20
Stop line 5 >=30 -stop streets.
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line (white) =|' et 3/9 direction at
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-crests & sags.
Limitation IS s s s 30-50 0.3/0.3 | On secondary roads when meeting
line (white) Ts 0.5/0.5 | with main roads.
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( CBR For sub-grade) (3-10) Js»
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No. of Blows 10 30 65

Penet. Depth | Dial Load Stress Dial | Load Stress Dial Load Stress
mm kg kg/cm2 kg kg/cm2 kg kg/cm2
0 15 375 1.91 35 | g75| 446 54 135.0 6.88
- 21| 615 3.44 63 | 1575| 803 74 185.0 9.43
= 33 | 825 4.21 87 | 2175| 1100 | 193 | 2575| 1313
&l 39 | 975 4.97 1081 »700| 1377 | 126 315.0 16.07
s 43 | 1075 5.48 1251 3105 | 1504 | 191 | 3775| 1026
S 47 | 1175 6.00 1421 2550| 1811 | 17° 437.5 22.32
e 51 | 1275 6.50 196 | 3900| 1089 | 293 507.5 25.89
=l 5 | 1375 7.01 Yl go75| 2181 | 233 582.5 29.71
i 59 | 1475 7.52 183 | 4575| 2334 | 262 652.5 33.29
T 62 | 155.0 8.00 1941 4g50| 2474 | 2 | 7150| 3647
3 65 | 1625 8.30 206 | 5150 2607 | 312 780.0 39.79
S 69 | 1725 8.80 215 1 6375 | 2742 | % | 8350| 4260
53 72 1 180.0 9.18 225 | 5e25| 2860 | 300 900.0 | 45.91
e 74 | 185.0 9.44 235 | 5875 | 2997 | 34 960.0 | 48.97
0= 7711925 9.82 244 | 610.0| 3112 | %%% | 10100 51.53
- 79 | 1975 1010 | 253 | 6325 | 3227 | %?° | 10625 54.20
. 81 | 2025 1033 | 261 | g5o5| 3329 | 4 | 11125| 56.76
S 84 1 2100 1071 [ 289 | 6755 | 3431 | 4%° | 11625 59.31
o 86 | 215.0 11.00 | 276 | 6900 | 3520 | *®® | 12150| 6198
— 89 | 2225 11.35 | 2841 7100| 3622 | °%° | 12625| 6441
— 9 | 2275 1161 | 292 7300 | 3724 | 2?0 | 13150 67.09
e 93 | 2325 1186 | 29| 7475 | 3813 | °*® | 13700 69.89
— 9 | 2375 1211 [ 3061 765 0| 3003 | 270 | 14250 72.70
20 98 | 2450 1250 [ 312 7800| 3079 | 992 | 1480.0 75.51
12 101 1 2525 12.88 [ 320 | go00| 4081 | %2 | 1530.0 78.06

104



http://www.pdffactory.com

Strees (kg/cm2)
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8

Depth of penetration (mm)

(ealls 50 ik (2830 (3-10) <

(@ pasly) (4-10) I

10

12
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CBR Results
No. of Blows 10 30 65
Moisture Content % 19.89 19.89 19.89
Dry Density  gm/cm® 1.53 1.70 1.81
Penetration mm 2.5 50 2.5 5.0 2.5 50
Stress Kg/cm? 4.5 8.0 16.2 26.0 21.0 35.3
105
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CBR %

1.5 1.55 1.6 1.65 1.7 1.75 1.8 1.85
Dry density (gm/cm3)

(CBR 5 ilall LSl oy 38ll) (4-10) S
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( CBR For base course) (5-10) &, Js2a

- (base-cour se) bl i ) sillS Jaad dpwi 43 23 3-10
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No. of 10 30 65

Blows

Penet. . : :

Depth Dial | Load Stress | Dial | Load | Stress | Dial | Load Stress
mm kg kg/lcm2 kg | kg/cm2 kg kg/cm2
0.5 22 | 550 2.80 53 | 1325| 6.76 78 | 195.0 9.94
1.0 33 | 8250 4.20 72 |180.0| 9.8 127 | 3175 | 16.198
15 42 | 105.0 5.35 89 |2225| 1135 | 168 | 420.0 21.42
2.0 49 | 1225 6.25 103 | 257.5| 1313 | 287 | 7175 36.60
25 60 | 150.0 7.65 116 | 290.0 | 14.79 | 305 | 7625 38.90
3.0 66 | 165.0 8.41 130 | 325.0| 16.58 | 340 | 850.0 43.36
35 73 | 1825 9.31 143 | 357.5| 1823 | 373 | 9325 47.57
4.0 77 | 1925 9.82 154 1 385.0| 1964 | 407 | 1017.5 51.91
4.5 83 | 2075 10.58 163 | 407.5| 20.79 | 437 | 1092.5 55.73
5.0 88 | 2200 | 1122 173 | 4325 | 2206 | 465 | 11625 59.31
55 95 | 2375 12.11 183 | 4575 | 2334 | 495 | 12375 63.13
6.0 100 | 2500 | 12.75 1901 | 4775 | 2436 | 524 | 1310.0| 66.83
6.5 105 | 2625 | 13.39 200 | 500.0| 2551 | 520 | 1300.0| 66.32
7.0 109 | 2725 | 13.90 209 | 5225| 26.65 | 573 | 14325 | 73.08
7.5 113 | 2825 1441 217 | 5425 | 27.67 | 595 | 14875 75.89
8.0 118 | 295.0 | 15.05 224 | 560.0| 2857 | 620 | 1550.0 | 79.08
8.5 122 | 305.0 15.56 231 | 5775| 2946 | 647 | 16175 82.52
9.0 126 | 3150 | 16.07 241 | 6025| 30.73 | 673 | 16825 | 8584
9.5 130 | 325.0 | 16.58 249 | 6225| 3176 | 698 | 1745.0 | 89.03
10.0 135 | 3375 | 17.21 256 | 640.0 | 32.65 | 722 | 1805.0 | 92.09
10.5 138 | 345.0 | 17.60 265 | 662.5| 33.80 | 746 | 1865.0 | 95.15
11.0 143 | 357.5 | 18.23 272 1 680.0| 3469 | 773 | 1932.5| 98.59
11.5 147 | 367.5 18.75 279 16975 | 3558 | 798 | 1995.0| 101.78
12.0 150 | 375.0 | 19.13 285 | 7125| 36.35 | 823 | 2057.5| 104.97
125 155 | 387.5 19.77 292 | 730.0| 3724 | 845 | 21125| 107.78
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Strees (kg/cm2)

—e— Seriesl —#— Series2

Series3

4 6

Depth of penetration(mm)

8

10

(ealls 50 e o 283Nl (5-10) S

(@il =il (6-10) J s

12

14

CBR Results
No. of Blows 10 30 65
Moisture Content % 6 6 6
Dry Density gm/cm3 1.89 2.00 214
Penetration  mm 25 05. 25 05. 25 05.
Stress Kg/cm2 8.0 11.0 17.0 22.0 39.0 58.0
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60

50

40

30

CBR %

20

10

CBR at dry density (2.13) =43.5%

/

-

>

1.85

T
1.9

T
1.95

2 2.05 2.1 2.15 22
Dry density (gm/cm3)

(CBR 5 &ilall Gl (o 63%1) (6-10) S

-:(Liquid Limit Test) &gl 32 4-10

A gl aa (7-10) 5 Jsaal

A30 A20 A22 adial) o8,

35 24 14 iy pall 2ae

33.2 32.7 313 () A asiall o)
73.3 62.3 65.10 (¢ 8) el + sk, damll ()5
66.70 57.00 58.60 (1) slesl) + s Ll 055
33.50 24.30 27.30 (') M dl oo
6.60 5.30 6.50 (2) sl o35
19.70 21.81 23.81 A sk ) A
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Aash )l (5 gina g Db puall dae oy AR (7-10) JSEN Jiay

-:(Plastic Limit Test) 4l 1 5-10

sV Aill 252l as (8-10) iy s

A6 adial) o8

30.9 (p2) A2 jEasall s
46.60 (e12) ele s+ Ak, duad 055
4450 (1 2) sle s+ dls Ll 35
14.60 (%) B o5,
2.10 (') L o5
14.38 A sl Agead
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% 14.38 = dipall 8 45k )l At g A3salll aa ey
Plagticity index (PI):

Pl = L = Pl e 1-10
Pl =225-1438= 8.12

-l g oAl 423 6-10

-:4at8s 1-6-10

o Leia JS A dlag) 5 Al A gbiial) ULall 3 ilgaall 58 8 awal o 53l 3 gasial)
Percentage )csme (L8 (L i SSY1 3 5all iyl sl i 38l (g oy Al LIS (30
e JAa UAJAEA;”J\ 3 gall A (finer

~diagh 2 -6-10

Gladall o ga jliid) e ae b s dgbaid) clulial cld ol sall 38 A el oda (e caagll o)
e Alad 55 & 4l ) il A6 e a0 L LS GalaY ) Ak Lgatl 5 G skl Jlac Y Al 5l
.(Compaction) cleall ddawi 5 leailiad

-rdandieal) & ¥ 3-6-10
Al JAll) de gana -1

Asilia (p il -2

Apaade -3
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-1dand) 48y )b 4-6-10

pail) ) 5 ) (3 pim b asnsilll A g Bl Ligall (e (anill Lgsle (g a1 Al 320 25,21
Aala¥) Al Qi) s 5 dilaie e e Jseanll Glaal @lli g (o))

il LS ST 38T 5k G L An Sl (a8 e Al () 5l) iy 5 panill A DU Aial) 558 -2
S1 3 € gl

Lt Aial) o 5 (Laa ) o5 SV il ) il dl) Jaliall s 5 -3

() Al gy 25 2 yail o3a 8 Jasil) ) SalSaal) il i o) e 5 Jail -4

By 05 P sle s ) Jaie IS e il 33 Joadil) eletl 30 -5

bl 5-6-10

(ML) All L) 550 ) Jiie IS o il s »
9%100* (M1 La¥) &l )55/ Jaiall e daaall ) 35)

-l 6-6-10

(20) 8, Jaie

22 500= dill LIS ¢ 5,0

& 172,32 = il o350

34.46 =%100* (500/172.32) = Asall 4l

=34.46+15.44+0.042 =(4+10+20) Jabiall (30 JS e Al dpwi = S) ) siial) A
.49.942

.50.058 =%049.942 -%100 =_lll 4w
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sl 7,3l (9-10)ses

S sieveopening | weight retaf ned on % weight retained cumul étive % pass
mm each sieve % retained
4 475 0.21 0.042 0.042 99.958
10 2 77.20 15.44 15.482 84.518
20 0.85 172.32 34.46 49.942 50.058
40 0.425 81.00 16.20 66.142 33.858
80 0.250 67.40 13.48 79.622 20.378
100 0.150 13.70 2.74 82.362 17.638
200 0.075 36.40 7.27 89.632 10.368
pan | = ----- 51.77 10.35 90.982 0.018
a 500 99.98
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% Jall dsudd

1 2 3 4 5 6 7

(p) giialt At
Sl st g Jasiall dat (G A8V (8-10) JSE Jiaas

(e e 836 J3A (e Ay il ) 7 530 (5 siase oo andll (S

O 9610 4wt Lal plaliall &y il il ka8 Jiay s 1 (Effective Diameter) (D) Sis<ll kil -1
el g all Jate Anall 4 il de (e lell A

Lal ylaliall 45 ) il (g Al iy 5851 (- Uniformity Coefficient)( C,,) oUais¥) Jalas-2

A e G Jal) i (30 Dy 9 10 4% el lalial) &yl il S8 ) Dy 9660 i
c, =% —1154
0.0875

A0l A8Mall Cusa 22 551 (Gradation Coefficient)(C,) zoill Jalae -3

c.= OO _1g
~ 1.01* 0.0875
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-1 ALY Ja glalal) B i) dpad slag) gaad 7-10

-iddagd) 1-7-10

Gohll e e Al g aldl lany) da laall Jeed dariineal) Aladl) Caliul) 4 alag)
-t e deddiunal)
48 all 32l 5 g8l 43yl -1
Jar—Glass dals )l 5_aall 48 )l -2
Kettle and Basket 424l 5 4lud) 45, )k -3

-1 38 Al k) A8y sk 2-7-10

-rdaaiiaal) ¢l ¥ 1-2-7-10

CSarde pur )52 (pu B) (Gl 4c i) 5 (aus 21) ok ele 5 (0 0 5Sh5 s S sall 2kl e -1
it les Jand Dl Jleall 15 | Jara clat Ll 5 48801 35 )50 (3600) () Jusad e oSl
Jheall 668 Ao g Adliaal) Andall 33kl e (filler) Gl duads Jleall 138 a5 5 dgleny) Sliall
IS ) ) 7 A Lai e i1 48 5 Lalle (B8 Ry 3) 52 Ul

(p€ 1200 ) 4SS o e iy die -2

(5°C @AY 48835 ¢« 250°C sl any) (i 9 4 -3

(250°C-240°C an) Cisiai ¢y 5 -4

A8 )5-5

o 9.75 Ll kil il ) 51 -6
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(00) e sala -7
3)a O e -8
(0.01382 5 ¢a21200 das) (wboon o) 320 -9
€410

Ga- 11

Elrar

-:daadl 43y 5k 2-2-7-10

Ll slie st An Hal Lgidns amy ele ) Jals Aglany) Alalal) (e die ¢ 555-1

i Aol Caat ) s iS5 o 555 3 Aaed) () Al 33l (e A Cilal -2

(S oAl B len i el el o 53

Caadiele g aia s o gl i A8 )y aa g dag sle ol Adla (558 S g JilE a B (s s i -4

el (i & (o paall Jsladll el (o padl

e Il i peat B gy ia de ) 3l 35 paill g el )52l g 3S el 2)k1L Tay -5

D) g 5 o el

5 4858 5hall alas o Calaidl il (e 3am (200) il -6

le Juany ia (e &0 G JB YY) 550 JS Gl ) (e Bans (200) i) Jasind-7

ks (o jaalie Jslae

485 pn Auadl (3 a0 o Ajina (A pua 5 (558 pall 3kl e (e LA (35 ae Aiad) £ 535 -8

il e sle gl 8 calaal

S sl (8 (5585 del (24) bael Caiaall o Al (& Al a3 -0

ol (& ety A8lall o) gall (e Galaill slall 3 Jusas a3 (200) o) Jaie (b Adal) pa5i-10

L elal O o) ey (s

05355 Aeka (24) 53ad 4 siae da o (110) Caaindl () p b 55 o (e sle 5 b Aaal) i i-11
s 3

Leii 5 223 (20008 « 80p3) « 40p3 ) « 8 o8y ¢ 4pd 5« “3/8 ¢ "1/2) Jaliall e diall Jaii-12

DS G ) e Gand) Lpany (358
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Al e Jaie JS e Gl 2213

-rablual) 3-2-7-10

el LS daie JS (e 0 sll (AU el s 5 ALY A s
AR N TIN
Ciadll day ) ()
(A-B) 0o (b 84l
.100+(0.4xA) Aniall 33l poia g 22y aibiall o 5l
(C-D) Gl 5
100% (A+E) <lany) 4w
(B+D) A8V A8l 4aaall )5
drardl 023 200 @8 Jaie o Adall daandl )5
(G-H) Jrsrdl 243200 @b ) Jaie (e 3kl daasll (35
Jasll 223 200 a8 Jaie (e 8kl daanll 5 5y
(JHK) 200 a8 daie (5o el SN daasll 0550 L
100% (L+G) 200 ) Jaie (e lall dpsi 1 M
S OO+ daadl e jsaadll gl = dasal e el das
daiall e 5 gaaall A - 96100 = Jadall e Jlall A

< & I @ mm OO wm >

-l 4-2-7-10

(10-10)Js3al 3 lny) Lo slaall caliny) A dad el -1
(11-10)Js2nll 3 el SilinY) Ja slaall dacan] Jaie JS (p lall duasi -2
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Table (10-10) Analysis of Asphaltic mixture sample (gm)

Weight of Asphalt sample (gm) 1200.00
Weight of Extracted Aggregate (gm) 1134.00
Theoretical Max. specific Gravity of Asphalt Sample 2484
(gm/cm3)

Specific Gravity of Extracted Aggregate(gm/cm3) 2.650
Weight of Asphalt in the sample (gm) 66.00
Percent of Bitumen by Weight of Total Mix % 5.500
Percent of Bitumen by Weight of Aggregate % 5.820
Specific Weight of Asphalt in Mix (gm/cm3) 1.020

Table (11-10) Extracted aggregate gradation

Sieve size Passing % Specification limits
in mm Lower Upper Limit
3/4 19 100 0 100
Vs 12.5 90 71 0
3/8 9.5 74 56 80
4 4.75 56 35 65
10 2 39 23 49
20 0.85 22 14 43
40 0.425 14 5 19
80 0.18 9 4 15
200 | 0.075 6 2 8

-1 (Aadadl) Lo g2ty ABUESN) JUi e ) g ABES 3-7-10

-iiagh 1-3-7-10

Al ALalal) A laall Lo sil) ZEUSI) sy
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-rdaadiual) &) g 2-3-7-10

Siilasi ¥ Jlile Slea -1

Ol G 8 -2

3)1a O e -3

Ade JS162(1200) L slaall i) (e Glie -4
(5-145)50) Sl 21 A) Slea -5

L (85« S -6

s ) e -7

(4-155 ) 50)ele (2 a g ubend) AL ) 500 -8
el aill Gala (g sl 5 i S -9

oSl sisY) JLi e Jlea iy gl

= "2.5 Lo il 5 "4 La sk i KN A shasd)) L Jlo (ol) 8 giaal gl 13 Janin

e Opne 23] (a5l e LS @lla " e Le llaall Jla STy 5 Y 3 dsald) dalany) cldalal)
38l ()55 Al LR Gl ad Jantises (530 Ga sl e sial) ) 305 Caia Gl el
s 2 45,72 £ L) e LiSla il Aipall e Laaa g 0 5€ 4,536 Jabay Jleall 3 dlexindll
(5-135) ) bas 0.5 43 8 < jae Aol 35 il 58 220 ¢ Jleall 138 Jamy 5 2S5 501 Cilial sall

-1 daad) 438 4k 3-3-7-10

O g AT & (a5 Ay sie A 53 150 (Al Wil oa Aa ) deali (s (el (8 (3 i) i -1
S e Al

A sie da 3150 3,0a Axpugdne JS1ae 1200 s (& Gl e 220 5 33-2
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A el oa As pn daal s cpdadll 8 (B L e Qlldy A800S01 JLS e 285l a3 -3
Y8l e o Legi)) m dapa Jig Y s (il 3)) s da ) 4 5e da 2 150

Ayt Tl 3 ) Al e 23 a1 DL e e (6 I e 0 S -4
Al aa s Slo LI A8 5 pa 35 Lgadans 4y gl

50 4all J5¥1 an sl o Jleall Jady o8 ey s JLE e e (e JLi e 48 e cuii -5
Ay pa

LI 88y gm 5 AT 2 yem 50 ey sall AT 4 ) 3 JLE e 6 iy 6

(GLE 3 55 0555 il 1A Sl il g llil] (o el 7 2527

skl oy g Sl Aol 3 A3l J s (3 -8

i e IS Jsb clie 65 (Ao duand a i) (e 5 AT el 2Ll <l ghaal) alai -9
i) gl e Jeanl) o a5 e O (g6 (3] S o e(ole 41 +2LeB3) sl anm

Sl da ) e il o B 8 (alal44ake 63) Jshll (ana Led sha oy ) el a5 -10

el (A lei s al ey Ll (e paliill de b Cuaisad 4y 5k da )0 40

oLl LeINA (e Jaa labia iy Y Ciny aed) 203 das ((nlll) ol cilial) Cilas =11
o) sedl (A Ol b Sl 55 38 5 o5 (e g i &l ST

bl (8 Gl b i) (55 38 -12

~rbbual) 4-3-7-10

AU o Sl s Alany) ALlall Aladl) doe gil) AAUKT) Claa o3

(((F+(A-D))-E-D ) + A = claud ddadll due 4il) 28U
NG JUTN

it (50 6 el 8 clinY) e 0550 A

(Ol Aalaa o 5l & i) o550 D

Ol b Al el 3 lial) 551 E

(0.8) ol o= sl (O 1 F

120

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

-l 5-3-7-10

(12-10)d sl A an e 2 LS Lgia JS Jsha (S5 a0e e gaa) Jee a3-1
(13-10)d 52l 3 clid dulel e ) A4USY) Aad jgli -2

JUi e Slen o8 el e 3o Al iyl i 5k (12-10)J 2

11 10 9 8 7 6 5 4 3 2 1 L)

64 635 | 655 | 67.7 | 632 665 648 642 653 645 | 70 | (Ak)dskl

Bus | Bas | e | e | B | e Baa | Baa | e Bam | e sl
sua | saa s 3aa s

A1 2RI bl e il B (13-10)d
6 5 4 3 2 1 Al
1078.7 1082.4 1094 1110.2 1095.3 | 1078.5 () A
1100 1110.5 1123.9 1133.5 1124.1 1102.6 () D

582.4 501.1 597.3 608.7 600 504.1 (=) E
0.8 0.8 0.8 0.8 0.8 0.8 F
2.20 2.235 2.236 2.240 2.244 2.255 ey AU
(3/e2)
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-t daladll g uilidl) A28Ua 8-10

L (5 3l s (AASHTO) ) 5o ol Lo Ul 301 &y pial) il e Toly
sl
35% > 10.368= 200 3 Jaie (3 Jlall 4
14.38= (PL) walll s
40 >22.5 = (LL)d suad) 2a
8.12 =(Pl)disalll e
Gl=(F-35){0.2+0.005(L L-40)} +0.01(F-15)(PI-10).......ccvvvvurirevennnn. 4-10
Where:
Gl= Group Index.
F= Pass from sieve #200=10.368
Gl= (10.368-35){ 0.2+0.005(22.5-40)} +0.01(10.368-15)(8.12-10)
= 00.00

e el «(silty or clayey gravel and sand ) (A-2-4) ) A il caiat S
.(sub Base ) 488 44kl 038 slaie| (S AASHTO

21.00% = CBR 4~
{8} (8 (o ,SI) maaill alaie) Koy dad 68 drihauddl Clical sall e lely
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134 i (layer coefficient) 4kl Jalea (8-11)
135 wuusSeal (layer coefficient) d&ual) Jalaa (9-11)
135 Sub base d (layer coefficient) 4kl (10-11)
139 bl &l dhal) cilivh dSlaw (11-11)
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(Appendix) @all

1 SRR iie 1 Uii(1) o8 Galal
TA2. . XY o2) A Gl
143 Foile UY iiii Uy (3) &) Galdl
LB..ooveeeieeeeeeeieee e F i de U ilii Uy (4) 6 Galdll
LAS. .ot Location Map (5) #_ 3=l
LB Travers Map (6) /2, 3Ll
LAT oot Typica Section (7) #i, 3Ll
TA8..o e Plan and Profile (8) #&_ @=Ll
1 Typical cross section (9) &, 3Ll
150, e Volume of cut and fill (10) &, 3Ll
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