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Palestine Polytechnic University
Palestine-Hebron

2022

Project Abstract
Design of the road connecting the areas of kreisa and tarusa, located in Hebron /
Dura

Project Supervisor

Eng. Nidal Abu Ragab

The project is a street design in the Dura /road connecting the areas of kreisa and
tarusa, the length of the street is about 1700 m, and the classification of this street is
residential and agricultural, and we will design it geometrically by 12 m, so that the
width of the lane is 4.5 m after taking the recommendations of the municipality and
supervisors.

The importance of this road lies in the fact that it is considered an area that
constitutes an area for population expansion, domestic tourism and recreation, and
it serves many of the lands located on this road.

The road design project includes the implementation of the necessary survey works,
in addition to the engineering and construction design of the road, as well as the
requirements for designing the road from calculating quantities of excavation,
backfilling, rainwater drainage and others, taking into account the safety and
security rules for road users, including pedestrians and vehicles ,Taking into
account the safety and security rules for road users, including pedestrians and
vehicles
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o o aaly o (4 Ssladll wies saadl Juadl aodis Aleaiddl Wo cpaladyl 3 ) Juaig
A (e daiadl lall 068y Gumy pllad pagy ¢ caaldll ) e laa Hlaill 1S13) s Ul
e ) dga e adatially ¢ caalAll )

Al Ghlall 8 dakiis c)ia hghd aiag WS ¢ sl dilyas die Aayyell Jaghadll (yazy pua g
o degpnge 055 8 g il alie bghdl) sda s Cus Ll ol hlid) o e ey
CRalia) e b bl e G5l oLl 18] 52 gallS (gginal) §sia Sl

salalsly

celly g Ui anal o G AWK e cledalil) die Aals Gyl mdan o LS pany (S
Bhaud) Gl 8 Y s eSS e am Vs o Lee )i il S RS (68 o g
L Blall a8 sl Apslia G (sS5 f cang LeS ¢ AU 3ol aalin) dags A4 e

: o)

OSans ¢ Gpall i) LA ae ranll Aud) 4% aga LN ae o LD e Yy aga) Jesias 8
Ol e Yy Jaxiad o

1ol

Cilgas 3al) il Y] el Jexions bl andi Gl Laghall (8 pad¥) ol Jexiy
- Gohll dpia)l ae Tadll o) 38155 alaa¥l cang 4l V) ¢ )

tAuSlad) 3)gall

OBl e pumg Cua ¢ luall Al 8 Aals ppall (Sl e aelid ) Sl any Jeid
Callie o5l opell Y e daliy Al £l (rany (e 32l (Says ¢ daald Lala) @l

cipmall gan cpa SN A g5 e 1385 ¢ Byl G o5l
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Laidll-5
Gahll LG asanall) 2-5

azasdl) Ao §i3al) Salgal) 3-5

sl dpulead) £ 1531 1-3-5

2004 55N quun azanall] Ao §3all Jalsall 2-3-5
A pal) dduayl) ayanai 4-5

Ll wlie 5-5

il zhaia) oSkl 1-5-5

ralind) 43Ul 405 2-5-5

L sl ) Janil) 48y 5k 3-5-5
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sl LAY araailly 4 pdal) clagadl) :ualil) Juail

dadiall 1-5
dide Apdiaa Mge (pe Lyl (S5 L (V1 mdan JJaat S A5idall o) Asigl) Aadand) Aadal) sty )
Asaill dalse lein (e AibiaSlly daaglsndls il Jalgall lgita et canny sl J8 (e Camiad
Cud) aagi lly Al dgaall lalie e calias Bl of JSAG oall ey Agaill alses
Ay (gl G ay ) mdand Ay ) A o G ) Jelal) lilead by 8
Lpmall GBS e laghe 2 Ll o) Gld e ity L gpall Gl gsal) Cdlally Sl
Ay ay (A aloar Capai ) Analse Cilsady A8 Lglnn o 35 Leie callis ) dianaly
g (SUell)e sgllo( Jlaall) Sl Jlaall alusall 038 cpauity . alusall 3 o3lat (M) Ayll JSon (<
zshise lshal OB (e cally alas Ll lael e Gyl o lsl ae Wlle Jaladll 2y o) oy 43l el
B a1 anly Lial Al oyt LS L xS s/ ol 25 1 G Al g )il alaea 33US
Laall leleat 38 (andl Au5ll Ciliasad 3o Joe Lys 138 - dle Lias (531 (Y] S8 Lgia B3

. Jlea¥ls

 Gaall LAY asecadl) 2-5

dpsaall Jlal¥l Jaad e (SaD G lglhialses LilSans clihall Glisfe alag) e Ble (o
-Gkl e A i) sl

Aially ¢ lill opac s 5 pdall 558 i Al L) Ll Gl s (5 ALY ppancil yiing
sale (sSy Alls mealll jacs el aaas g o el (Alli gl Glia) ASlew
(Flexible pavement) (jall caal tplsl EDb ) cliiayll 15l sty clele gapie a0,
Rigid pavement ) clall gally ¢ g bl & aadiadl gaill gay daleny) Gl Jidy (g3l
(e JanS 43yss s Jlaal adley () o Jese junS Jand g dlpal) Gl 3 Juaiall;
¢ A8y gl Bluydy il gpan Al Gkl 3 Juedlls (Composite Pavement) Syl ¢ 5ills
cppenaill o JUaS g pdiall Guukali aa dipall ddia)l) aranal A8 Galprial g
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/ IW”&EI load

Shoulder
) Wearing : area
}Lﬂase ‘,’r 1".\ L//

(Subbase ;fu\\
Sograce | LTTTTT &Y
Distributed
load

Gaohll Glada 1 (1-5)Jsdd

riua)ll Al £ 15391 1-3-5

(Rigid Pavement ) :4.uldll Ciua

ol e g Gl o lesa 2 Cusy an (30-15) on b LeSan 2l Aibud i e 3)le

&V Aakdl) Jola Jay a5 dpaladl Ll 5 (50-20) o b dadad S Jsh aly Cumy adad (<8

Aalua) &5lall 2 300

(Flexible Pavement): 4iall il

Al edag Clayds JISE (e pdand) 138 3200 Laga o) GBplal sdand dBadle (sS5 Al A

N3 lie g e 8 Lgalaiind 2y Caguny LDl 3 sladindy le gt SSY1

Caay iy o3 elall plan ewd Hlaal Capllal sy daa)ll aaad Cumy clldy 1a)eil daay @
Ll daasll (e Bpiua A (G5 B pany Gleball Lats o 20 ASLaw d)lasy Gphall
el il e S 4 oy %80 e Aapa clind iy &5 (eg Gle il dail

Jie daydiag ddaglie dga dygig planll daca )l e o Lainl] 48kl odes (Kay bl bl diay @
a )l Alee b Lelasial YY) e daghall sday Cosllaall claudly Lijis sy sSasl)
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: AASHTO(2004) s azacil) o 5jiall Jalsal) 2-3-5
leie Jalse desanae LY cpas 380 i Gphall LAY meill i

cgysd) aaall .1

ole IS Gkl 13 asins Al SLSally gl g5 .2

Nl asn s o il Lgilagady A5l (ailad .3

Gyl dilial Aall Jalsall .4
Gphll JLEY) mesil ddee 3 A8L Jalsall i LY e 33V 5 G
el ABaially Al Adeayl) clisds Al sac L ABally &yl Ada) Cilida oy B (<)
Ziday (COURS BASE) Lulull dikss (SUB BASE COURSE) (Wbl ciuas Le aska g sl
ey

Aﬁphalt concrete surface

::"ﬁf B p 1. Granular base

Wl Subgrade

lebaatt o im0 55801 L (S T Gy Lgasansl ciny 35 (SURFACE ASPHALT)
5 pall b ) i £ (2-5) Je)

Flexible Pavement

1. Asphalt concret:
sp concrete Surface Course

2. Base (stabilized, unbound) Ense Course
Subbase (Optional, usually treated subgrade)

3. Subbase (stabilized,unbound) Subgrade (Existing Soil)

4. Subgrade (stabilized,natural)

A all dda Jll ik £ (3-5) Jsdd)
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t_pualind) cpa ddpal) Addua ) o o850
(Sub Grade): 4l 4l
b Clasadl) aS ol o)y Leleat 358 (and oy Cus g phall dikie & Daanll) (2)¥) i A

b Al sda JCE £yl dalaie 8 eSeds Clialsall Bl AT e e 5 ala (Kadl
okl e S5 L sac il S

:(Sub Base)) (ulu¥) ciad L ddya e

s A5 e (sSE (Aprpadal) ) bl I (58 Gulu) Aida caal (psS5 AN AR 4
oo bam LY @y L) Ak dee Glialse (e A3 Glialge Y daany Mg e gl Adas

Agsal) Jalgally g all ASpa s
:(Base Course) (ulu¥) 4ida

L Ak 3sag pae Jla (8 bl 5ol dide §sb ) Gelad) it Lo Ak (38 5pilie puash G

‘_,’JL Lﬁd.xs.f} H A§_5 ‘(U“_)}S"“:"m) 3ala % salel) ‘_,’A ‘;A_j ‘?:““"A\ QUL:\A ‘_,’J.c ;tt,i w\.mi}.“ Caa
o 20 LgSlaw e Jla 8 Jdk (e S

:(Surface Course) culiuy) 4ia *
o 5AY) Gkl Bl s Aagal) Jelsally Bpdle Jad Gawion @3 mhaodl Jidh G
yhall Lalis Ayl delsally Sl 13 Ldhiall dihiddl Caun \gilioalse Calidiy cdysall Jolsal
A e S e L 355 o] (e
140 al) dda )l PRVER 4-5
Ayall Aay)) areail AASHTO diph ¢ Ll o5 cus

:psaall) gl aainy Al ualinll 1-4-5

.(Design Loads) il Jlall 1

-(Equivalent Single Axle Load (ESAL)) 1jie jsadl (AN Jaall -2
.(Axle Load Factor (LF)) (A el Jas Jalaa -3
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.(Climate factor) Aldl Jll -4

.(S—soil support value) 4.3 -5

(Structure Number (SN)) Slasy) 8,1 -6

Jeaill 45,k (Structure Layers Coefficients (al, a2, a3)) ekl cdba =7
((CBR Lyl il

The Equivalent (Equivalent Single Axle Load (ESAL)) i jsaal AN Jaall il

:Single Axle Load can be determined using equation

LY apenail) dlend 558 5ia dadgiall g yall Jlaals alaa) clily 06 o g Gob 6l avaal xie

1 A jenall Jaa Jalae @
S e Caay o LSl L i Bye JSI 8B A g L ASHad saal) Jead S Jalaal
OLSE Cye 2o 0ol py Coal) Gl e ol iall (ghenall Jealdl g e afany 53 il
WBha g pdll Gy Chuayll Al 400ay sl Al aa)ll Joas I gam A Jaall
Daall ) Ayl @l (PT) Al daxdll sgiue K55 (SN) Sl iyl Caayll i
AEa) dedll Laiy 2.00 Gsluse(lassiall s pal) 3 il ddaall 3yllly 2.5 Lslue (Jal
i 4.5 4.2 G el #sh0 5yile Cua)ll 285 e oY) 22 Cua)ll Ala (ggiae Ji
@) Jaad e salll J8 @llyg Jalaill 5538 G4les 8 43 e Alla (s5ine B (& Aledl) Aol 2wl 53al

e la) sale) ol AdaxillS Aol Llpall ¢ 150 (e g3

10 dus

PSI=Present serviceability index.
(Y e Jailis 5 (0 Ge ledad ) i
(initial serviceability index(pi) & terminal serviceability index(pt)
sall cay bl Pj=4.5

39



(for lower class s siwall Sia Gyl 2 5 (for major highway) 4w ) Gkl Pt=2.5
ZAREIA| = daia s Caa Il Al (5 g Jada] Al sl Highways)

APSI=pi-pt=4.5-2.5 52

Equivalent Single Axle Loads=ESALs=ADT.GF.T.A.LF.365
Where:
ESALSs: number of repetitions of single axle load 18 kip (18000 id) (80 KN)
ADT: average annual daily traffic for all axes
GF: growth factor in traffic volume
T: percent of trucks in design lane
A: percent of axle load
LF: axle load facto
"LF" is determine using Table (3-5)
"GF" is determine using Table (2-5)
"T" is determine using Table(1-5)

—i Al gl (e Tidalaw LA ol

Percentage Truck in Design Lane(%) Number Of Traffic Lanes ( Two
Directions)

Liaraail] 3 jladl A& Jad) il pa Aol

(calad) A) Gkl @l s e

50 2
45 (35-48) 4
40 (25-48) 6 or more

T dales 28 ¢ (1-5) dsaad
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T dal) 33 538 (olad) S 8 G yese 51) OV 8 o jlss 4 e (s sinid Lgapanai ) jall (3 k) L
(T =50%) 0553 Galad) Jganll (a2 &8 )11 ALlad)

(Gf) growth factor: M Jgaall ¢y dule Jguanl) pid dad Lal

Annual Growth Rate (%)

Design period

\[o}
years 0 4 5 6
growth
. 1.0 1.0 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 4.12 4.25 4.31 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 1026 | 10.64 | 11.44
9 9.0 9.75 1058 | 11.03 | 1149 | 1198 | 1249 | 1358
10 10.0 10.95 1201 | 1258 | 13.18 | 13.82 | 14.49 | 15.94
11 11.0 12.17 1349 | 1421 | 1497 | 1578 | 16.65 | 1853
12 12.0 13.41 1503 | 1592 | 16.87 | 17.89 | 18.98 | 21.38
13 13.0 14.68 1663 | 17.71 | 18.88 | 20.14 | 2150 | 2452
14 14.0 15.97 1829 | 19.16 | 21.01 | 2255 | 2421 | 27.97
15 15.0 17.29 20.02 | 2258 | 23.28 | 25.13 | 27.15 | 31.77
16 16.0 18.64 21.82 | 2366 | 25.67 | 27.89 | 30.32 | 35.95
17 17.0 20.01 23.70 | 25.84 2.21 3048 | 33.75 | 4055
18 18.0 21.41 25.65 | 28.13 | 30.91 | 34.00 | 37.45 | 45.60
19 19.0 22.84 27.67 | 3054 | 33.76 | 37.38 | 41.45 | 51.16
20 20.0 24.30 29.78 | 33.06 | 36.79 | 41.00 | 4576 | 57.28
25 25.0 32.03 41.65 | 4773 | 51.86 | 63.25 | 73.11 | 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 | 11143 | 138.24 | 172.32 | 271.02

Gf Jalas 4 (2-5) Jgaad

5L Aot @i Lliie Lle 20 Goohall Asdla ol jlie) & sile 3k areai dic o
GFf =29.78 4a () 5S3 9 4 4553l

= (2a) 51 sall SN S jall 230 Jau gie) Gilbaadl Juadll & Cililoal) e 3358 AADT Wi @
258/ 5k 456,98

il Jlaa¥l e Jpeanl) atyy ddauld Jlaal A clpall Glosl dasad oy s aayy @
(4-5) 5 (3-5) Jshaall (e el JSI LS yall aae Jans gia s LS yull g1 539
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Gross Axle Load Load Equivalency Gross Axle Load Equivalency
factor Load factor
KN Ib Single Tandem KN b Single Tandem
Axle Axle Axle Axle
4.45 1,000 0.00002 182.5 | 41,000 | 23.27 2.29
8.9 0.00018 187.0 | 42,000 | 25.64 2.51
10 0.0003135
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 213.5 | 48,000 | 44.50 4.17
40.0 9,000 0.0562 218.0 | 49,000 | 48.54 4.51
44.5 10,000 0.0877 0.00688 | 222.4 | 50,000 | 52.88 4.86
48.9 11,000 0.1311 0.01008 | 226.8 | 51,000 5.23
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
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84.5 19,000 1.24 0.0971 | 262.5 | 59,000 9.01
89.0 20,000 1.51 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
100 0.198089
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
110 0.29419
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 14.54
1245 | 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 12.5 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
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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

el JS0 S all A 5 LS pall 230 Jan 5 1 (3-5) Jgsa
(Load Equivalency factor )awwbd Jleai A cibs jall ¢l 3 gl Jagas

delu JS @ils jal) ae Jau gia

HV Pc o)
16 101 aaY)
11 101 S S
8 110 Py
12 104 B yidl
10.4% 89.6% A 33l e Ay gial) dpaail)

Aol JS1 Al jall A g S jall 22e Ja gia 1 (4-5) o

e PC (10KkN /axle)=89.6%

e HV (110 kN / axle) =10.4%
.6}.-.‘/3)\:\“457}‘5‘\-“,-.‘4*&33\)45\ @#\mu)}féy\ Q\JSJA\ Jdza o

o #PC =457 *89.6%=409.5 pc/day
o #HV =457 *10.4%=47.5 HV/day

0’0

Lo Jebadll Joowr a0 Jpaal) on dnadid o ) b€l g1 S Jisaily o
eillally

e 410PC=410PC

e 48 Truck =120 PC
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Vehicle type Equivalency factor(E)

(Aaddd) ) Juud)PC 1PC
(<>é)Bus 2PC
(«uald)Truck 25PC

Apad Bl 3 jbuall Ay LS jall 55 1(5-5) Jgaa
Jstall e Ja¥loda e Jgemnll sy s Jlaal I clal) Gl sl Jasad oy I 3ay g o
[(interpolation) alaaiul 48Ul
e Load equivalency factor for a PC (fg()) = 0.0003135 (single axle)

e Load equivalency factor for a HV (fgn,)) = 0.29419 (tandem axle)

:(ESALS)3 s ) saal AlSal) Jasl) Ao
A a3 ey s(ESAL) @ (o5 02a Ao IS 30 Al Cann LSyl £ 53 (e g 53 S
((Total ESAL):le Jeasil O 4l aens

ESAL = ADT X GF X T X A X LF X 365

ESAL(PC) =410x29.78x0.5%4x0.0003135x365=2794.273
ESAL (HV) =120x29.78x0.5%4%0.29419%365= 767461.69
ESAL TOTA= 770255.963
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i) e 5-5

;i) z)adul oSl 1-5-5

clilall s JS die (gAY cilial) gyatiuds 8)dle ) e (e (Y Al A
(Proctor compaction test) aball 48Ul 4,08 2-5-5

A adl) e Ciagd)
Jand At gand Jal o ) L) (ggine laias A5l alaall 3ESY jlaie 3yas
SESTERIS

ol Jae 518 il +(5-5) JS&

: (CBR) L sils! audl) Jaadl) 48y 5-5-3
(e Ao (8 dime read dojuny Game Hhal D3 5y oad AU Jariall (bl Ay dppas
By Al A L) Al e Lginlieg A0Sy Slall (ssinall 3araa a8 xie 45
calladlly gkl Guld dada g b8 4l Jead 548 aaas
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+ il g g ) Y

Lol @il 3 ) a1 (6-5) JSAd)




Jaail) 4ui CBR plAAILY) Jlae 23 gal) ol (USC) 53l i (AASHTO)

0-3 i Ak 4 52| OH,CH,MH,OL A5 ,A6,A7
3-7 FFPe L3 sc@|  OH,CH,MH,OL A4, A5 ,A6,A7
7-20 FIPE 0¥l <ai | OH,CH,MH,OL A2, A4 ,A6,A7
i ad g b GM ,GC,SW
- KICN A = -
20-50 B ) SM SP.GP Alb, A2 -5A3,A2-6
50 (s S 5 jliaa ol GW ,GM Ala,A2-4,A3

ASSHTO alai g ax gall allaill Cuva L) 58S Jaat A 3 (6-5) Jgaad!

(%) Lissills 4

8 sl ol 46k (Sub grade)
40 5 aclue il (Sub-base course)
80l 2 ol (Base course)

Ll L ol A g Gl a3 (7-5) Jgaad)
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dnall mill 3 ) g 3 (8-5) Jsal)

CBR @ 2.5 mm =8.7%
CBR @ 5.0 mm =9.0%

dad (f LifCBR %9.0 a5 g5 piall iai€ laslaic) &y 3 ale5 5y xie H<Yl

odandl) Uil Caa (uluY) cind o Sl bl g il A5 tAa @
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:&UAS\ Jalad) Glua -3
‘é_\.\la.mh” e\.ﬁ:ﬂ\ aa =‘§';LLJ\ Jalal)
tdayl) @l aSla <lua —4

Jaal¥l Jaail IS L) &) L) Caay ciliah alay) g8 deddiidl apanaill Ayl (e Cagll
Gobll L (et Al

L dssa) Jalaa®

Sy 5 caa)ll Ly gkl clids e Ak (gl Aeslial Lubie Liesal) olae i
siyg AlY) Ciayl) cilidad Q) 5 selaall Gl Ganlil) 45 il e Te layaas
sall g5 oy dAids JSI Alial)l ddeaddl il eha) Bpb e Jaladd) aa dad alay)
R Ky colaill o3 Jie eha) e Salll aae Alls 8 Logeey o Culidal) oda b dariid)
Oe il Al (CBR) Liystlls Jaad Ay chlia) il o o by COlalaal) o3g] 4508 4
fae saol) Jalae G AR ()65 Gl 250 Aol ¢ lal) Jalaa aline (8 Aa3lal) Colal)

t VIS (CBRY) LiysiallS Jani dpusiy (Mr)

Mr=1500 X CBRPSI....cccoeeieiiiiiiiiiciecceieeeee (5.1)

tob) sl A ga ) dagi*

Amgalall (¥ Aalad) L ystdlS Jeat A dad die i agiose Jad ausy o U JSA
Lo ey Aualal) de sapll A ALY
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[
)
azi- i
|
g alapb————— L e :,n: —————— ) T =
3z aizp- BE - - 3 =
- = 30— = i 5 8 13-
SR T e T LR Bt B
L o LiLks = i e uE
2 =
L PPl S S — e - Gt= —————— N B
T s st
a3 = = ...L .

= Scala derdvad frore oorrelaisoms oA Bincls.

¥ Scale derized frote cxerelationrs oltzinesd From The Asgbalr
Institute, Tulifornie, New Mesioo, sad Wy oeni

fSralo Gorived Trore cosvelerions obxkained from Texas

“ Scaler derived om NCHRP project 126, 1572

oabal) Al 4o g )l dad  (9-5) Jsi

dasd (8 99,0 5 sbusi i 5allS Janii A O Ly

$sbi10 * 103psi sbed eyl sl MR

Rk Tl L) slIS Jant A Ra ) A0y e il s Jad ansy oy ) JS (e

i) dsuday Lalall )

Q20—
R
104
0164~
=
g Ol e e 1004 ——— —— P 2ape ——— Byt
=
£ bt zo}-
. i 3 B xt
_g nlu;--————.é—;-gr':————— - r-————.g—’-‘—‘t\-———.ﬁ m*.
£ - 3
g oo 2 1 g s
& = = 154
QoS - — — = — e —— O ———————t —— —— — — ]
40—
.05~
GAaz -
e . = = _L - .
*Scale derived by aveaging cwnlmn- woblamed From [Xipos,
98, " Scale ok vy fram Culifcewnia,

“Sralo darlved by from Yaxas
¢ Sewte dclve‘onuﬂ-lﬂudullx 1972,

i) Bk e ga ) e o(10-5)

| sl Ao apaaill Ay (o g (9 il A jaill ¢l ja) 22 CBR Wi s2lS Jead A dagd () Lay s

50 = dad die (gl wdsall & oy hall
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24 % 103psi st MR 4w (6 50 (5 s CBR Wi siallS Jan daui daid o Ly

:(Estimated overall standard deviation)atall s jkmall Gl ¥

MB)BJL@JH\MJ;.\J‘&MMY‘}J}ﬂ\&}&hﬁﬂ&@hﬂ\é\dﬂj

So | Gkl £ 5
0.5-04 (Flexible pavement) 43 s (3 )k
0.4-0.3 (Rigid Pavement) 4w (3: )k

Geokll g 5 (5 mall AR : (8-5)d i
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ALY 20 :(SN)

Cliadal) (e biall Gyt o 3)a8l5 Guanalil) A5y Hapal) alat (g il s o) e Bl say
Calas aladind Gyl e (el Chayll culighl Adbiad) cdidall dlew ) alad oSy s
Cayny Aigdall Jalaa s dibidall Ciuayl) cilida 3 dexdiall Mgl gl o adies Al cilidal
On A Ce ple sy il e ulul) cndy (el cdand) il @3, @2, al ey
daasally Aydal) Glansy Cauall LI Q8 )

38l A hlin Ally caa)ll cilida e Ak S A deddioal) salall il 3080 Jia g
t YIS (SN) ALyl a8l s iy JSS Gl g Uadl ALY

SN=al*D1+a2*m2 *D2+a3* m3* D3...ccceevrriiiiiicnnnns (5.2)
S0 Tandl
SN Structural Number

aj, a2, a3 layer coefficients representative of surface,

base course, and sub base respectively

D,,D2,D3 actual thickness, of surface, base course,

and sub base respectively

m; drainage coefficient for layer i

i) a8l Aalas 50 ) Slpansi 1 (9-5)d s>
e oY) Caypeat D lalae Jiai Gua M3, M2 Leiw ddliad) clasall elaw 4 D3, D2 ,D1
cad g a2) cel) gida e JS0 Gl Jaleey i) e ) it g alulY) i
i Wgha) & Slly CBR)) LijsllS Jant cihylia) ziling 3yile Laghayy (S (@3 Gl
Jales aiey adayy i 4liny) dpadandl Zakll Jalee Wl pdsall 8 dadgiadl Cagylall foul
oo Al sl Baa) Jalaal) 138 28(10-5)dsaall (py Aosie 2055ha 4y die Ll Lo sl

b w38 UaeY) Gy o ulul) ks 5ydie (uSay 3l 0y Jalral) el 0l Jalra
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S 13 sam Gl Aapn o Jall (S Lagees Akl e olaall Gyl Aoy bl e
Cappeaill dajn et ed 3o oLl ddidal) cudagial 1Y) Wl dels 24 DA bl (e (aladl
(11-5) Jsaall A mase 54 LS ddmaa

:dad Ll Al (10~ 5)Jsaadly Sl Cig B s Waaas 23d

s a0y s
52 saly e
lia (53 i jeali Y elall

iy pall) 33 5a iy 23 3(10-5) Jgsa

PERCENT OF TIME PAVEMENT STRUCTURE IS EXPOSED TO

MOISTURE LEVELS APPROACHING SATURATION

quality of less than 1 1-5 5-25 greater than 25
drainage percent percent percent percent
excellent 1.40-1.35 1.35-1.30  1.30-1.20 1.2
good 1.35-1.25 1.25-1.15  1.15-1.00 |
fair 1.25-1.15 1.15-1.05  1.00-0.80 0.8
poor 1.15-1.05 1.05-0.80  0.80-0.60 0.6
VEry poor 1.05-0.95 0.95-0.75  0.75-0.40 0.4

54

Mkl s e bl Ciy jaiBa sa Jalaa : (11-5)d s>



sk siears by pad PR Gohll mha ge sball Cipain pophall Gyl Al
Jiad 51 <0.8 dyslud; G sl ¢ 20% s5lue(Moisture level
1Ayl Ayl pracal 4 gfiga*
dacadl Gphll dblid) Glecall Gl aa3 ) sy Reliability ) oll Wl e of (R
ddlide ¢ 15 A gisall Cligine maagy (13-5) Joaalls asenaill 35l DA slall a8 o Ll
Gkl e

Functional Classification Recommended Level of Reliability

Interstate and Other Freeways
Principal Arterals A0 -99 75-95
Collectors 80 - 95 75-95
Local 50 - 80 50 -80

Gl sl il e 6yl A s 8 8 55 sel) 520 1 (12-5) 38

A el dda ) ranail 48 55 gall 0 () (5 bmall B ) i 9(12-5) J sl 5 ZR

OB Jalls ad 1(12-5) Jsaa ae Guob meaill Guokll o) e 48465 5all laial ¢ 52 b ZR

0.80 (5 sbusi 48 53 gall (g sina
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RELIABILITY STANDARD

(R%) NORMAL
DEVIATION (£R)

50 0
60 -0.253
70 -0.524
75 -0.674
80 -0.841
B85 -1.037
90 -1.282
o1 -1.34
92 -1.405
o3 -1.476
94 -1.555
95 -1.645
96 -1.751
o7 -1.881
98 -2.054
99 -2.327
99.9 -3.09

Q9. 99 -3.75

OV 5 pandd 8 5 ylal) cliadal L fllS Jan Al 4 slladl) il sall 1(13-5)d 52

0.841 5 5o Al (i ¢ 80% 45 laia 330, § 7R

(%) W 25hs i o :
s 38 (Sub grade) sl ik

5S40 (Sub —base course) s ]
o 5880 (Base COUrSE)

OV 5 Oadanadd 8 (5 Ll il L oallS Jaa Aawil 4 slladll Clial sall 1(14-5)d 92>
%50 e @ alall CBR Uiy Y alse aladind 2id () oSannd) Addal dully Wl

Base i Jelee 5 Asphalt culany) ik Jalas i (9-5) 5 (8-5) JIsayl;
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100,000 200,000 300,000 400,000 $00.000
Elastic Modulus, £ 4+ (I1b/in.?), of Asphalt Concrete (at 68°F)

daadand) i) Ak Jalaa iaie 3(11-5)J84

Gsd Culgined 68 5 Lusmalu daj 20 Bla A aie ded o Cus Elastic modules
a; 0.46 iad ils Gilull JS3) e il 500,0001b/in?

shal 2t dagll s2a ) Cus CBR)) dad 4 jee cangivn 53 ((Basedida Jalae o AU JS)
0.0 culS 4yl

50= CBRiag dic gl adgall 3 o lall gl 8 apanaill 2y Cagu (K
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(a, )Baseiih Jalas ; (12-5)Jss
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ehid B (e bad 20 25 770255.963 )iystually il 4y sunall ESAL 4 vie (B)ikil plaiy
SN ge 3)le 525 (2) (Faie phail afiss Jad 2 oy o ¢ Qlidall MR 4ad (8 ey SN (inie
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Design Structund Number, SN

Figure 5.20 Design Chart for Flexible Pavemenis 8ased on Using Mean Values for Each Input.

SN ALY &l dlagy) e : (13-5) Sl
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2SN dad da s (14-5)Jsdl g

90= R
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Agure 5.20 Design Chart for Flexible Pavements Based on Using Mean Values for Each Input.

LY 80 Sy Sisia 1(14-5)
2.9 o

+ A3 yal) ddua

1

2SN 4ad old Auilly g

clidn ASkam bua

DIT= 2 et eeeeeeeeeeeereeee e sessenssssssssssssnsssssnssssnsseend(5:3)

2.3 .
Dl==——=5 In
0.46

D1=57*254=12.7cm

Take D1=13cm

SNIZALFDL ..o (5.4)

SN1=0.46*5=2.3 in

SN2=SNI1+82*M*D2 .....ccciiiiiii i
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D2 =2 (5.6)
a2+m
D2 =227%23 g 52in
0.115+0.8

D2 =6.52*%2.54 = 16.56 cm

Take D2=17 cm

D3=30 cm
Dol Jalls
() il dSLawl_ayers thickness (cm) dia ipavement
13 CM cliny) il (ASPHALT LAYER)
17 CM <ol iL(BASECOURS LAYER)
30CM Sub base

g sosiall laia Il ASaw ;1 (115- 5) Jo

il gall in an 13 ASlamsy Ada o o cliny) A Clay aly o
.Q&m‘ﬂ‘%wl?&&u&ﬁwuy‘&h&djdﬁ& °
Ciliial gall cra ana 30 Haw o (bl i digh dlasga p ol @
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POSITION R-NORMAL R-MIN
Garage entrance 6.0 5.0
Local roads 6.0 5.0
Collecting roads 8.0 6.0
Major roads (urban) 10.0 8.0
Major roads (rural) 20.0 10.0

Gobll g sl Aanilly ) sl sl Gilail © (2-6)d 52>
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