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I.inal E\aor 20 t 2-21,1-l

Dirisior: Struclurrl linginccrirrg tlr.:rnch Ctrss: 3,d vcrr
Subjccl: High\\,rt' lingirrecr.ing .r.i, 

e: 3 nours
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^vote: 
Allentpl Four qLrcsiions orl\

Ql/;\,larshell lesl resLrlrs lor'llve spccintcns lave rhc rcsulrs belo\v.
L Delemi;nc thc 0.ll.C. i'or a Dindcr course liver.
2. Chcck lhe suilabilitv ofthcse nrixes i'of lhc lraqi Desjgn Specillcation.
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Q2/
(,4) fbr a I igid naremcnr sj3b of(9 m.) le|grh. (3.5 nr) r|idrh & (21 cnr) thickness:
l. Calculaie dic conrbincd stfess in lhe dev lirne for edle loadinq.
2. Whsl sugqcslion would \,ou mrdc to re(luce (50 ,)1,) of rhc rvarping srr.ess in ( J )?
Civcn that:

- Radius ofcontaci arce '., 20 crn
- Whecl losd = 36011 kg
, Modulus ofelasticiL\, = 2'.10i kg/cml
- Poisson's ra!io = 0.15
- Coefficient of rher.lnal e\pansion=lJ;10(/,'C
- Modulus ofsubgradc re:rclion = 2.8 kg/cnr3
- l'cmperaturc dilltrcnc.'= I oC/cm.

(l:i) Dfa\\'a suilable skelch lo c\plilin rhe conrfonenls ofthe passing sighr disronce.
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Itl'q {j{ cfl|| l).,\(r.,(j. u: tt0,,,, l.- cr.r.},r,,.JLrlu ,,t rl r,. .-. i c^,,.,,u.r.a{jr'r k1 \rr')r,. , iutu ..1r1., i,ir- \vlrJr i rt,( ,.,..r.,.r | \l...cl la"r Ll,-r
tl)js pavcnrc|1 ii rlre rrarirnunr ello\\.able clcflecrion is (0.(, cflr),1 Arsunrc
of conlact arca (J 6 cllr)_

Q3/
(A)Calculale the elcner)ls and lhc lnrin sLtLions

chord l€ngrh of(l{t r), radius of(27{} nr) r,r(l

Rcliabilirl = 90 7.
O\'crall standard devialion = 0..1
D.ainag€ coefficicnf = 0.9

- CIlll value ofsubarade mirlcrial =:t 9/o

- Ini!ial scrviccability i dcx:5
Kno\\,;ng thal the marcr;als :rva;ltlbte lof eacb

(IJ) A verticel cu|ve is 1(} be designcd
lhe ninintum length of the cur,,,e
of (65 kplt). Assume the driver
react;on limc is (2.5 scc.).

WISIiING YOU ALL TIIE I}EST

lor a cilcular itorizontal curye rvhich h:rs a
Str. l'l er (19 +00). (15 N{.rK:,

on a sublredc of
call bc carficd by
minirDuln radiLrs

(10 [{.rrk)

Pavernenl Io carry equivalcnce
! design Iife of(20 years). Thc

Q4/
(A) Usc AASlt f() mcrhod rc dcsjsn a r\r'o-tanc rurrt llcxible

srnglc axlc loaC (LSAl-/dxv = ,1000) in bolh ctirccrions fol
pevemcni should consisl ofthree lavers_ Civen ther:

lavcr & their pfopet1ie5 are as lbllows:
Lirvcr I,lrterirl L:lvcr CL,cflicirnt Ilcsilielit I{odulus (t)si), SurtNcc Asphell concrete 0.44 400000
Iiesc Bitumcn{feated soil 0.34 3s000

Subtrlse Sarrdy eravcl 0.ll 12000

(15 tr{srks)
(B) skcrch e scction ofa 4-lanc high\r'a) indicaring the eremcnrs oflhe highwav cross,scction.

(l l) Merks)

Qs/
(-4.)Delefmine the thickness of a rciIforccd concr€!e slab il'lhc maximunl

transvcrseioinls is (6 In) rnC rhe \\,idrh ofthc slab is (,{ nr) Civen {hal:- Unil wcighr ofconcretc:2400 lig/nr
- Unil \\'ei!:hr olsleel = 7200 kg/rnr
- Ultimare lensile slress in steel : I000 kg/crr1
- nvcrage coefficieri ofs-ubgradc festraint: 1.5
- Arca ofsleel = 3(10 rDm'/ nl w;dth
- Faclor ofsalir\'= 2.

spacing bclweerr

lojoin a (+ 3.5 '/o) grede N,ilh a (-,1 7d) grade. Dctc ninc
thet will satisfy all minirnum cr;{eria and a design spccd
accelcrittion rate is (2.95 nl/sec?) and the perception &

(10 Nlark-s)

(15 Nlrfks)
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Useful Information

Thc lraqi Road Mix Design Specilicariorr.
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