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i) - Calculate the stopping sight distance required for a driver travels at 80kph. If the pavement becomes dry so | (i "=
2| thatthelongitudinal frictionisincreased by 0.07 what will be the SSD. Comment the results.
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2- A driver requires 95 m to stop his vehicle on certain highway section of grade +4%. Calculate the safe
traveling speed on his highway section. If the driver travels with resulting safe speed on another HWY section

with downgrade -4%. What will be the SSD. (Assume f=0.3)
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{ | 3- Thedistance between two vehicles traveling after one another on a 2 lane -2-way road of 4% grade is 45 m.
the front vehicle speed is 80 m kph and that for the rear vehicle is 100 kph. Both drivers applied the brakes at
the same time to avoid an unexpected obstruction. decide whether or not collision takes place between the two
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\\ 8)The deCisn‘m sr)h‘t dis fance is #orde,ai;a o an d&&s/l _hi Jh,,u)ﬂj (x) (ss.D) :
[ 9 Design speed Valuw defends on highwad toPegra Ph(j (V) Topsgeabhy = terrain |
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2 12 Fhe maX. Sabe specd on HL. in &l section Gin be incrased by deafmsk&dﬂjjdalo&__u{,L_f
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1) Choosin The HorizonTal CurVe e defended on Tfe Cosl (V) f
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( 17) Jhe_spiral Curve sPiral s suitabk for rura| HWJ (V') HighsPeed ¢ SharPcurvatare. i

(18 The Value b superelesation rale is ancrsdJ ProPortionak uith horizayfalcue ladius (V)
1) In Fil section You must rotate abodt Cenler i [ineto maintain supekevalio (X (outey edge) |
20) The mox. safe sPeed 0N HL in f:nsedfm an Aecru«_laa d ecrease Jhe side sloPe ¢x) _,JJ_LM B
X 21y The Value & suFare,leJNf;m yik. in diwf(y Profortion. wiTh herizontal cuvve depree (V)
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23) Dinerwt ianqde Is leys nfaa'h\lc on sy Curve. (V)
) SD and suferelevalion are Oﬁcang,dw(y ProPlems on horizantal curve. (V'Y .
I® supereleyation = Balanced

9min = (0-35~0:5)/
2) usir(xj sPivals Curves allows Jhe Centr&fbgal foree. to develop 3mduqtg (V)
27) Design ot Sq& Cur¥es dePends on head light sight distance fz,?,uilmzv# (V) :
28) Rotation The Favemest abeul I.E is more suitable in Gase & drairgc Prof Lem ) 3
27) Climbi

lane lembirzﬂ lanes are alw%is‘ added to The Ve.r’fiCa/{ Curve (X) —

30375n<7a17€' ranowl is Jhe Jwﬁhj betveent normal Crown an d_Cown removal bcdgm._,(ﬂ,,,f-» S
o__i'q'-ngcnt Efunaw‘f' H (NOerA Crown % Crawn fun.r[-f) e — &3
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3) s.5.D > D.S.D (X) (P5.D 5 p-5-Dy 55:D) —

32) EeYoNiry,’Jﬁc .PchrrmGé..@ C.L 15 rore Jistoﬂ:imﬂﬁm.fe»’olvixn it @oEor[.LE. (x)

e Revolving @ C.L is The mest widely used meThod become ghe Charge. in_elevation of Povemadt — §]
e48es is made wiTh distortjonles Than Gt ot e, OTherr o meThed.
33) Design sk 53.,.,@zv,g,_de&nds,on SsD._and PsP. re;;rnmés-,,,ﬂ(xl_ﬂ(sj,p_),mg,.__
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The shown section of a horizontal curve of a
highway was constructed in a cut area.
Determine the maximum operating speed on that

section. If R= 305m, specify the following:

Lateral clearance for sight distance M =........m
A 5 25 B.;5.35 C 5.45

Assumlng that S<L, then S = m

B116 Chi18
Vl(from sight dlstance)-— .kph .
AT60 lm cies
Vz(from balance)=...........kph
[A785) 8590 "5”70
Maximum operating speed R kph
As60 (P_LO.I ci85.

§ Rutatmg the pavement about I.E is more convenlent for

B Embankment f'll

825

6% -
: 3
e
35m M 12m
lane width Shoulder width

......

section

Z—aé+(l1§kb ab).f ‘I‘

(,zg.oos)_. o0.82]

M= l?—5+12+.?108"
#*M=5.353m

s<L ~M:= 52
8R
= 114-25m0

14=0-288%V% 2.5
V" N
+—

255 (o-?-ra)
.vV”a 10. 5“P;’177
————— )
v-0é+0-13 = v 4

—_—

127(35) :

YV =85.78ksh

> Elev({VPI)= 20m. Specify the following:

The opposite figure represents a sag
curve. Knowing st(VPI)=11+00 and

<a 23 Difference between grades A =.............

Ao g7 N

_S{(y Pc) = (1 102) _1av _ ,,“
=]o4o?

8 x1e2 c 24r
leo

X ;{%{*L,fﬁ_ J

KerzI14-28m 3

sﬂﬂ?): (l‘”').,..?b
=(I1+ N-3) \

Elev(cp) 5 Elev(VPc)
- ?;-— »Xeo +3.

El‘-{(ﬂf’); 2{_1* Q
lo» |

Fa(ne2?
Zoe % 25>

=21 FHm

M3,

Hichway Engineering

/ Ai-1% [B:-7 %] C: 7% D:l %

| 24 St (VPC) = _ o

> [Ai10+090| B:12+00 C:13+00 Di'9+00
I 25 Elev (VPC) =eorren ) | .

{ A:16 [Br24] Ci17 D:23
N 26 Distance to critical point = ... N
A | D113,
:’ A 114.3 B 115 C:114.8 113.8
27 Statton of suitable [ocatlon for drainage pipe . L

L Af11+12 Br11+13 - Di 11+16
[ 28 Elevatlon of critical pomt Forsnsrin - :
N A22.3 B:20.8 C:21.3 |pi21.8]
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CH(6): INTRODUCTION TO STRUCTURAL DESIGN
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i
__Ri9id Pavemest FieXible Pavemant
aJE:gLPc;e,os;/l_u. o] DN tuRoityhe o

VWL QA Tl D e | GRls 10b IS Tsaidn
kYo I
00 32 e A3 Jal .

21 (Subbasw) .)\5_,3&;,
- (Subgrade) I 5,5
Db 2 Uz,

5laP ali’;‘mqbugj Myt levcrelqs‘f;c’lhu:)
2220 K TR pE Y S ST P SR E R
.cybulldikt:owl O— 501 S s el
cwsbs,wales Q. 55 LS Lales (J5T7 .
Rc or pc —_— w“""ﬂ Sl _
=yb base bmdw Gmm_
Fe
Sub rade bq“
Sub bage
— W W Y
sub Jrade.

- - J!,Lza.- .2\0

U...J;l WAL

CBR wlizt.y

LLePT 0ol @)y oT
CPlalo yr L1 e
. (‘f&){“) u—/)l‘;‘l’ o3 L=l -0

: =l )5l .
. LL £257 ¢« PILS 7
2. £ (Wear) Se, W\l 507
3.CB.R 50 %

y_ 4 W-ﬂtef absor ption Q,e‘for 24 hr <& 5/

5.7-Passing g0 g A3 '/-Passh:tj # 4o

2_ beneits o] subbase in rigid Bivenzil.2
.Q_;-AD))\;)[;:-ID 7,9 20/ )

'JU-\ =3 U.:,,._.ﬁ\ T

e = PUSES\ [P N T I

PumPl"\j N ol s -

(
E
(
E
(
(

e y2udl Y (e Dolade)) @07 is—oyLaie
Wl b/ b ews Sle)ic WIS o |
L OF D AE 5 D)5 §n N )

Eng: Hassan Fl-Saved

Faculty of engineering k-f-s

4_Fit (¢) or (x) -.
I. The bitumen RC2 is used as a'ta.bkcrﬁi— (/))
2. Frime Coal laaa is SPmchlUrdtc,(oH-S-\.l#) '
gl m® (V')
3. MaX. size oﬁ qaﬂrcgqfe. used in base ?or - |
is Eew (VY
4. Min total Thickness of binder and Suiﬁqf_c,
Garse. Lager is ofen 10cm (V)

5.The bitumen. Mco is used as a 'l"nait Gd’ (x )

|6-Tack Gm:t'lagcf is SI"”(]‘J by rie. (2.5~ o75) j

kglne (V)
1. Max. size 6l aggregle dse in surface. Laolw
is 2cm (V)
8 .Thickness of binder Coarse. i 502{'91 4ep (X)
9. EBT; Pavemeat dePends on mul{‘lajtr'm"-'J (X) Yo
19- binder Corse. Contain o} bitumen and
asPhait :';:rz%an wenn'r\ﬂ (x)
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CH(7): SolL ENGINEERING FOR HIGHWAY DESIGN

n Introduction :.
Tians e T Td 5 Lol Bles gon Lajen «Zal b (25} A _AE g Y aSie
Lysl) [le= W B ks 53

oo This chapter inclu ding:.

- Soil Classificalio.  «AASHTo »
2. Measuring sub grade soil strenghl
- Shear test, - Bear.‘y,tat.
- Penclralion test (CBR). | - Cyclic tegt.
a Soil Classibication - .
O DL _aslins ulD S fre T b o w5 D s

«-- Seil Clasificalion system.. : f

v 1. (AASHTo) «TJhe American gssw;qi?;m 4 stat Highway an d ﬁqnsportqu gﬁ;c.'q/is» )
o N =2, Thp o Llmmn G

2 ((JSCS) «The umﬁ:ed Seil ciaswl ation system » O(f,,_mp,llo...ﬁ.ﬂr[,) )

(
E
(
(
E B RN *—JJU‘WLT’M«J «
(
E

3_.(FAA) «The chcm’ AVl«d'nm Agency Clqss:fc'ai'.m sdsfmn

oo (AA SHTo) Soil Classilicatiom sds’rm ..
[z_glévum(AASHTo\ .)lwm./ l \_)uh._amL_/wJLﬁ \JJ[;\ (e Lo, u_am o
% losses b&uat{ﬂlu,m‘]! (Sieve Anqusvs) EA=)) NGB NI
- (consistency limits) Lo, phs 2s,a ¢
—» Sieve Anqusis. d.zd-‘d:_\;u“
e s o YL N s e Tt B (2 )\ e s

Sieve No. | £200 (o-oT5~) e (o-425mm)| [0 (2mm )
Passing . v’ v’ v’
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A-6 [¥/n
W
A-4 | A5
Ty
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(A1) i ies)
x* PI L LL_30 wA3.5
« PI's LL_30 e AT-0
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the CBR test, determine the
fallowing:

(

(

/: 45 Is. the curve needs correction?

‘ A:No _B': Yes C:-- Do

1 46 CBRg, = e

; msen 5% bi3.3 %
47 CBRy» =

L ATS % Bi8 % Ci'6 % D: 6.6 %

¢t 48 Is the test needs to be repeated?

: }'1\':.‘\"65 'E_:lNo E:?May be _'D;‘._u

( 49 -Th.e CB8R value of the s_oil is o o

J (0) A16.6% B: 6 % C:8% D:3.2%

' 50 Soil A of Pag= 55 %, LL= PL= 0 is classified as

, A: A6 B: A-1-b C: A-4 D: A-3

g 51 Volume change characteristics of soil A is

j A:'slight B: None C: High B Medium

> 52 Rsating of soil A as subgrade is

: /A:-'Excellent B8: Good ,:Cj:;"Fair _:D':_fPoor

1 53 The suijtable roller for soil A is

' A: Vibrators é.:'iSmooth Whee| E 75heep foot :{j:.‘Pneumatic viheel

(54 Soil B of Pypp= 55 9%, LF: 40, PL= 201s cla.ssiﬂ'ed as

: A: A-6 Bi'A-1-b C:ia-4 D: A-3

(55 Rating of soll B as subgrade is o

{ A6 B:'7 c:es D:8

’ 56 GlofecilB = B

d A Excellent 'B: Good C: Fair b:_:Poor
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SoiL COMPACTION

é_ﬂ i\ gl 0d

< Introduction:

@}Ulgggui)gjlmm G e Wlsg dypid adl asliall asGj gl aypdl vaniss dulac o)luc dosll @
Jio arsyitssall Jslwgl sab belio lasle Yyl usag jal oo @il sy aslelg <igall agpa aaui
Swlall ywpall gladsial dsll

(b)
Volume Mass
x w
v Air
g
7 -
V'
V. M,
v, L2 52
M,
V. Solid M,
v v | Vv ¥
V; Total volume M, Total mass
V. Volume of air M,: Mass of solid
© water V,: Volume of water M, Mass of water
@ Solid particle V,: Volume of voids
Q Air V.- Volume of solid

%+ Purpose of Compaction:
1ga doslldlac o Byl
Slslaq agpidl Jans 8)s8 asbj
el aus Jddi lews austaidl Julds
apsial gpall Jaal pob i biss dgjdllg lioguall Julds
agill SlEdl sa plell Jole 835Gl «
WG yilasidl sy Go il el Slpeill 8 asaill o

[0 ™= () vewpamme)
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< Factors Affecting Compaction:
B Sonder &)Wl Jolgell e dosllala Lisgls @

Gravel

/—'\ Silty Sand ?_S_qil_-[YEgs_ Hﬂ‘_%g_l -

T auslaiall syl e duwlaiol pue apill,d Jersl @il s dosllaslae v
| Clay ; =

/1'\ o)l asls g go )l aslisll sl Lol s ay il agia ol Lals v
! % NOTE: ioyed

Optimum Moisture Content Jliallaghy sgias

; 1
: i
OMC oOMC OMC G : * SandorGravel (4210)% :
api glgil Gy dale ' = SiltyClay (8D14)% !
1
: = Clay (14220) % i
Ya B WaterContent (siladl soinall -5 |

aoud o8l Ja i adlall asts)l dsps il sginall asbjs (@) v/
selug i slas Jaes olall gl sas cua Jiell Slall sginal sic
aypl aslis 85Lj e scluy lao s, e il el GUpl e

aslis)l Jds Jioll augal sgine e sl gginal 5L, (@) v
i le Jacs Slehdll o pus aqa Jedo ol gl askll
laidis pd g b 53ljg gal

dosl) Jgsuall sasll,a v
C-L_I__LﬂCﬂ”QJUL_LIJ'J“L'}_ﬂEngSJ\LJL_JJ_é.” SSey [a_u:J_u'_: Jacall 4 v
JegUisall sseq yuliallggi e Ladgin Jdall s vV
asolsllashall jlsdo sljlalsg daspillosa dos  Ailas Uk}HsJJ_J“UanL_LmaﬂJ wleasolslladlall jlsdo juycs [xl
adll aslisl aud a5bj uus Jasolsll adlhll jlado a5Uj Ul Baubg il dugh Pl duus caldg adlll aslisll sl
Yd oyl Sl G 85gagall wleljall Jas Cun <lall laiyslay (o Jldig &yl Janig 8 aogldo a;LJ)'J 6537 Jy hdsg

Jday aapts gl dosll (uei ddaco Sluial geglhe v

L el el e e e e T e ] 1

1 MP.T asgosall
2P N % NOTE: ABoglod
! o fecammrpsot SN POSEE R sty

! SPT ' .

! /1\ : _ MxHXNXn |

: ' i Y !

| : | bgdud gla)l: H aéphall yjg: M !

i : ! LAl sac: N Slaunlisac: N :

I .
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“ Laboratory Compaction Test:
gy Jacdl 8 dosllalac juisl gy e
Standard Proctor Test _wlidll jgisgy, jLaial -
Modified Proctor Test Jscall jgisg), jLsial -§
8el4s o0 adyen) g Jacall L6 @l 6dUal aayd adl day) ga Jacall L6 dos)l dalac jLial (o Byl &
£39a)l L elo sl
STANDARD PROCTOR TEST.

LY ATRLIE TS W BFFs 0 FSEF § ey s

Sldb il Sle aypilldos L8 palisg AASHO aypais Wi L_fj}cigLacd@L?ﬂd;mjbiQJgngﬂd;ﬂJU@iLa.}lclﬁlbg .

« 1 .
acd) Sy g JSI e sladold 3o e e acldjlg aog « ayindg 944 €M ¢l = Ft° aaaa gl 6 6 augluio
451n. Sypai)l scylaioasdg layd &) s G Say daclfalgang, ve
diameter

4—(1I-Hmml—-‘

Uy = djgg ang, » 8ynd gl @ao dos)l L8 Jaciuy @
Sldhll o aduh Js dsigang, 1v Elf;LJJI U._ﬂbg hduug
bl e sgluddy acjgo 610 vo @il

w; g dosll 6 yjg ails -l

o e R L - S

i e pd) JAio o &l dypi odiuc jlasl -
Drop =
12in. aiacldudni gy e
304.8 mm)

dg)ljlggjulcﬂégL}aL,LnﬂuﬂMliﬂfgrﬂSEégra@ -E
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2-MODIFIED PROCTOR TEST.

duldall dosll Jilwgl dosll asla g0 @ais dﬂAUJ_gSi asln et auwbdl il cdac ség Jocal doslléupais gy @
aacallayai el L8 Jaciuall ilghwill @l 6 &y il osa 89 ljlhal Jlasl éypidl dos wllial adail sjghaial
bgduwg b 1 djg daas dugludo wldia yuas e lasos ol apll ol auslbdl a il < al o8 Jacuall Jd) yuds ga
gy 1 Els‘u)l_;)q

@scallg aulidl iy il o Js 8 daciuall dosll @la Gy Gpall angy JUl Jgsall - e

3 1/30 Ft3
12 in 18 in

5.51Ib 101Ib

3 Layers 5 Layers
25 blow/ Layer 25 blow/ Layer
12375 ft.1b/ft3 56250 ft.Ib/ft3
arcpall gphllg Lagal Jail Gpa Sllaalg Jadil Jaul Gpa

% Field Compaection Test:
i aiacy gigall L6 eos)l alac Juisl aiy o
SandConeTest Loyl bgpaalladsps -
CoreCutter Test achldlladlalladsy b -
Volumenometer Test Lol anljlladsb -
RubberBalloon Test jisglsll ygllladun -
wginallg @Sl adlial Gaacs pjply cua pigall s dlosll 3393 50 Su330 ga pdgall L3 dos)l sl g yyell &
aciwl pisil Gpall apis aiwg adud Shuiall apl) o)
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i silual] SlgsH)

WS Uoy, 64lao ailghusl -
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soil -
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Wl SLluallJae i v
) wsand in hole and cone = wl - WZ } Wsand in hole = wsandin hole and cone — wsand in cone
wsand in hole
> Vsoit = Vhote = Vsandinhole = —————
¥soil
_ wsm‘.’. 14

Y= 1w,

agpill glgil gaoal alay JLisdllsa Vv
Bunill el sie \gilelyn wnlgll Sl syl
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% Relative Compaction (Icompaction):

Joleo Jd, 1yl le dawldll Slankall pis o gigall 8 dosll Ugid sao le asall paiiug o dosll Joleay Lyey

95% e vlosll
Ya
A == -~ " -Fli;h.i ______ -
, =2 100 !
Ydmax ___________ . ],d Lap |
LD R RPRSRRES SSe e tm i im i = m T -c-

elos)l aslelg ol adlas] aiy W, Jud gdsg gépo dosll pls 1] v/
elos)l aslelg Lani) dyy i)l U aly We, ses pdug uigépo dosllplals) v/

-
w

Rangeof W.C i
.
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1 We,
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% Compaction in Field:
astiallg aduhl dawg lasos slyall a__;J_i_JIESu__,Laijs iy dusuilaas Jlwg plaaiuwl dosll aiy @
dallg yadlg jliiall e saicy o laiog bheall e saicy o laiad Dlacal oda wdliaig dyglhall
1-SMOOTH WHEEL ROLLER.
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lolas lains ayill L5 Slac
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el beall e dos)l a8l 8 saic
_ ngwilgl|6lb.ud|uﬂuggjhjtlﬂﬂ|rﬂig
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4- VIBRATING PLATES.

L LA A RIF F_ 1 P §

o juals o asolsll Sljljall Laws e
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5- DYNAMIC COMPACTION.
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