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Part (I):

Nole: Answer THREE

(50 marks)

Questions onlv (inclutling Question [9,!)

Q! Class I trvo-lane highrvay segment .\\41at is the two-way segment
(ATS) for the peak hour for the follor"ing factors:
1609 veh/h (t\vo-wav volumel, (50/50) directional split, l'l percent
ffils and buses, 4percent RVs , 0.95 PHF, 60-mi/h bass FFS ,

Rolling terrain, ll-ti lane width , 4 ft shoulder width, 6 -mi length, 50
percent no-passing zones, and, 20 access points/mi.

i,i,., ,_i"._'' 
f

u,' ''
6 mile length

Q!. For the factors above in (Ql),what is the Percent Time - spent
Following (PTSF) and the LOS for the two lane highway segment?

Q! Ansrver ane ofthe branches:

! The Free florv speed FFS of a fieeway depends on many trafllc and
road way conditions . what are the factors affecting on FFS ?

I Describe the traffic characteristics associated with the six Ievels of
service lbr two lane highways .

qL Determine the levei of sen'ice (LOS) of two- lane roads ( Class I)
for the lbllorvins values ofPTSF and ATS:

Roads PTSF (%) ATS (mi/hr) LOS
I 67

2 62 46
3 48 51

4 :0 80 I



Solutions of comnuter application / Final Exam 2013/2014:

a!

q

l- oetemine grade adtusthenl faclo.lor
av€rage laavel sp€6d (166 Erl,rbrl

Compule l|tv lor average lravol sp€€d

luf€ Exhlb 269 aM Equauon m4t. I + Pr GT t)- PFIEB - l)
'|

I + 0.14(l.s t)-0.04(1.1.1)
3. Cornpsle vp (us€ ECual@r 2$3.

(0.gsx0.99x0.93r)

vv

1600

4. Cakulat€ high€st df6clional llow ralo. v"' 0.50 = I,827 ' 0.50 : S14 pc/h

5. c'|€d( lh6 h€hest dir€clional llow rate
8nd bvo-way lltw ralc against capaoty
values ot 1.700 oc.41 and 3.200 ooh.

914 pclh < 1.700 pc^
I,827 @h < 3.200 pc,,h

Compde the FFS (.rse ExrJ,b,ls 2G5
and 2O5 and Eouabon 2GZ.

FFS=BFFS-tLs-f^
FFS : 60 - 1.7 - 5.0 = 53.3 m'/h

7. Compute the average kavelspeed (use
E hibtl201| and Eaualrcn 20-5.

ATS=FFS-0.0125ve-h
ATS = 53.3 - 0.00776118271- 0.8 = 38.3 mi/h

8- Dctcrminc Arade adtuslment laclo. lor
percent lrrnespeni-tollotvrE (r.,so
E hibit 2OS.

h = 1.0o

9. Compute lHv lo. trdr€-sponl-ldlorlring

luse Exhibtt 20lO and Equalion 20-4. 1+ O14(1.0 - l) - O.O4(1.0 - 1)
= 1.0d)

10. Compute vp (us€ Equalior2os. 1fi) - L684 pcrl
(0. gsx 1 00o)( r. 00)

11. Calculate the highesl drreclional llow
t:lte.

vo' 0.50. 1.684' 0. 50 -842 pdh

12. Checl the h'ghesl drreclronal tlow lato
and tNo-way llow l6le aganst the
capacdy v6luos ol 1.700 pc^ and 3.200
pclh. r€sp€clrvoly

842 p{rh < 1.700 pdh
1.684 pdh < 3.200 pclt1

13. Comput€ bas€ p€rcenl brne-spent-
bbwrng (use Eqlaro.r zGZ). BPrSF - looit € o ouoe'rv! 

i

BprsF = rqr o'o'o@8rerr 
6e1)I 

= 77.2%

14. Cofipule percent tifi6-speal-lollowing
luso Exhitit 2Gt2 and EAualjoa 2OA.

PTSF=BPTSF+1",'
PTSF : 77.2 + 4.8 = 82.0'.,.

15. Datermino LOS (us6 E hibl2hg). ATS = 38.3 mlh and PTSF = 82.(n;
LOS E



03:A

l-lane width and lateral clearance. 2- number ol'lanes. 3- intcrchange density, 4-
passenger car equilalents, 5- driver population. 6- other lactors

B:

LOS -\ rje \crih(s l&'c.no$ oF-r.rtions. Fr.c tlo$ \F-dd\ prr.vail. vchiclcs.rr!
dD()\t conrplcrcl) uninlpcd.d in rhcir rbilitl kr mincot c. $ irhin rhc rratfiL srr!.rm_ Thc
cffccts of incidcrts or point brcaLdosn\ art cr\il]- rbsorh{ .rl thi\ lcrcl.

LOS B L-p\*scnls rcavtnxbl' fr!.c flo{. i|nd lrlc llo* rp!.trd\ llrc mninrrincd. Thc
rbility to nuncu\cr \ithin th(. trafic strctnt i\ only \lishtlt (-\lricrcd. .rnd rhc gcncr.
ler"l of tfi){(xl md prtchokUic:rl comlbrt p(rlidcd tr dri\cr\ is \till high. The cffccts
ofminor in(idenl\ :rnd Frint brcaldouos rrE ttill c$silr' :rbsortr:d.

LOS C pn'r i,.lc' for flos $ irh sF-cd\ rr or n(.rr thf FFS ol rhc ti(r$ar. Frc.dom ro
nuD!'u\ cr $ idr rD rh!. rlrl lic strr.anl i\ not ir:L.rbl! rd \(ri! Nd. anJ l:rn. chan!('\ (*quirc nror.
.!tc lnd vitil.ucc o0 dr p:rn ol thc Jriv('r. \li|x'r irl(idc0i\ mJ) \tillk( rhnrrt\.d. hur
fic kxal dct{riornion in \cnic! $ill b('\ubn.rnrirl. Qud$\ nljl\ b(.\pcltl'd ro form
t|rhind.rnr \ignilic t hl').}'!ec

l-OSDi\lhcl':\clrt$hichspccd!bcsinlodcrlinrsliEhlh\rrthulG-il.\inglloqs
and d('n.irr bclins tr) in(r'rarc sonrr\ har morc quirlh. Frccdonr to manculcr $ilhio thc
tr.rffic strc! i\ nrixc noticcrbl) limircd. nd thc dri\ cr crprir.nc$ rcillc(d pht\i(.rl .ud

lhi]chological !.txnlbn lcrclr. Ercn minor incidcnb c:ln hs crpccrcd to (r(.rlr qucuing.
tx'eru-- thc truffic strcllrn har littlc rpnc toabwrrb rlisruptronr.

Ar it\ highcst dcnsil! r !luc. LOS E do\-ritr(.s op(rltion d cupacit) . Op. n i()n\ :rr

this lcvcl arc lolatilc. tt!'ciru{c thcrc rrc linually no usirbk gxps in tb* |I:|ffic strcnm.
Vchiclcs atc chscl\ sprc$1.lc!\int littlc n'om to man.ulcr $ilhin $t rmffic !,ncnm at
\pccd\ lh.rr slill cxcNd {9 mi/h. An) disruprion oflhc kaftie strcrm. \uch a\ \rhiclcs
cntcine frl)m n r3rllp or r \chirlc .himsinB lancs. can crublish ! disrupli()n tr'avc rhirr
proprgrtr's lhmughoul lhc upnrcirnt tr.rftic flo$.. At capiriitl. rhc trrfli( \lrr$D hr\ no
lrhilily to dis\iprtc.rcn th. nxxt Ininor di\rupLi(,n. d ut) in(iJcot (Jrr bc crp..rcd t()

prcdu(. ii \cri(ru\ br!.JlidolJ|n $irh (rrcn\r\c qucurng. Mjrn':urrrrbjlit) $ithifl lh. truln(
\rcnm ir crtrcmch I'nuN.l. unJ thc l.vcl oI phr\i.rl ilnd p\yrhol 

'Sr!.'l 
cnnrtirrr nlli'rdcJ

$c drilcr is Fxx'r-
LOS F dcs!rihLs brc.rld,,\\n\ in \chiruhr llo\\ Su(h (ondition\.ltncrull\ c\i\r

wilhin qucuc\ tirnnin! r*hiftl hrc:*do$ n F)int\. BrcirkJo\n\ocrur forr nuorksr of

a4:

I. LOS D

2. LOS C

3- LOS B

4- LOS A



Part II : Cornputer Applications
(Answer Two Ouestions Only)

(50 Marks)

Ql:A- Draw the Truss steel structure as shown in the Fig.(l), below with numbering all
joints and members are required. The properties of vertical and horizontal
members section is (W l0 x 30), and inclined members section is (L 3x3x7/16 in).
Compute selfweight of structure, By using the Staad Pro program, edit the analysis
commands of structlre. Print member forces results and draw axial force for
structure in the output file.

(10 Marks)

Fig.(l )

B- Draw the concrete structure as shown in the Fig. (2), below with numbering of joints
and members are required. The Properties of column member section ir (Q[-4.$t
rnd beam member (300x500 mm). By using the Staad Pro program. edit the anaTys-b
and design commands ofstructure and print all design results in th€ output lile from
the following equation. For beams (Fy=400 MPa), for columns ( Fc=35 MPa & the
spiral reinforced diameter is 8 mm. Neglected selfweight ofstructure.

(15 Marks)

Fis.(2)

#3m 4m 3m

Q2: Draw th€ concrete structure (usins auto seneration alrproach and start from point
A) as shown in the Fig. (3), below with numbering of joints and members are
required. The Properties of columns memb€rs section is 400x400 mm and beams
members section is (H=750mm, lZ=l.l7El0. Iy=3.9E9 mml). By using the Staad Pro
program, edit the analysis of structure under the effects of following loading
conditions. Print all analysis results for load case (4) in the output file

25kN 2sl



l.
2,
3,
4,

Selfweight(DL)
Vertical Load (LL)
Horizontal Load( WL)
Wu=l.2DL+ l.6LL+0.75 WL

Fie.(3)

3.2m 3,2m 3.2m 3.2m

Q3: Draw the composite sleel structure as shown in th€ Fig. (4), below with numbcring
of joints and members are required. The Properties of Columns members are
Wl2r35, horizontal and inclined truss members are do[ble angle L5x5x5/16, Es of
horizontal and inclined truss members is 210000 MPa. By using the Staad Pro
program, edit the anrlysis and design commands of structure. Design vertical
members by using select optimized section requirements rnd design horizontal
inclined truss members by using code requiremerts, Print all the design result into
output file. for Vertical members, (FY=440 MPa & effect of side slvay) horizontal
and inclined membcrs ( ratio=0.85)
D.L= selfweight of the structure
W=D.L. + L.L.

5ft 5ft sft
t-#l

5fr

5ft

20 kl fr
Fig.(4)
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Ql:A-
sta tru
Uni ft kip
Joi coo
t 00;240;3 E0;4 120;5 160;643;786;8 12 3
Ildqn inc
t124ll
526 711
E | 6;9 67t l0 78; l1 8 5; 12 531 13 3 8
Mcm pro
I To 7 Ta St w l(h30; 8 To 13 Ta St L 30307
Con
E stecl all
Den stccl 8ll
Snp
1 fixcd but ft Ir4 5 pin
Lood I
Scffireight y -l
Joi loa
l5&-25;6ToEfr-s0
Pcc cm
Print mem forc rcs
Dra ms dra t ft valuc all
Fin

Qta-
Sta pL
Uni meter kns
Joi coo
1000 3 0 9 0
Rep3300;400;300
Men inc
rr22Ll
Rc1323
925 Ltt3
Rcpl3l
Mcm pro



I to 8 pd YD 0.3; 9 to l4 psi YD 0.5 ZD 0.3
Cott
E con all
sup
I l0fx47pin
L€d I
Mcm loa
I liny 0 -7.5 0; 2 lin y -7.5 -15 0
9 I I con y -30; l0 con y -25 l; 10 oon y -25 3
Pcr ana
Sta c.oo dcs
Codc ACI
Uni mns
Fyn ir 400 mem 9 to 14

Fc35mcmltoE
Rci 1m€m 1to8
Unimms
Itfins€c 8
Trac 2 all
End con dcs
fin

Q2:
Sta pla
UDi nct lns
Joi coo
1000 512.800
Rcp 3

2



03.50
Rcp1030
Mcm inc
lt651l
Rcp3 5 5
2t67U tl
Rcp345
Uni Eorg
Mcm pro
I to 20 gi yd 400 zd 400
2l to 36 pri yd ?50 iz l.l7cl0 iy 3.9c9
Con
E con all
Dctr oon all
suP
l5fix;24pitq3fixbutftmz
Uni mct
Lood I
Sclfircight
I'oad2
Mein loa
2l ra y O -7t2i2 23rurriy-7:'?4.EaY-70
25 uni y -5 0 1.2;2627 viy -101'28wiy'523.2
29 32 uni y -5
30 3l coa y -15
Loa 3
Mcm loa
6 ta gx 0 t.4; ll tra gx 8.4 16.8; 16 ha gr l6.E 24
Losd com 4
I t221.6t0.75
Pcr aaa
Lood list 4
Prin aaa rr9
FiD

Q3:
Sta pla
Uni ft kip
Joi coo

3



I 0 0 02 l5 0;3 0 2O;4l52O;5 2.5 25;67.525;7 12.5 25

8030; 95 30; 10 1030;ll 15 30
Mcm inc
| | 3i2 3 E i3 2 4i 4 4 ll; 5 5 6; 6 6 7
789 9 l1
l0 3 5; l1 5 9; 129 6;13 6 10;14 lO7; 15 7 4
Mem pro
I to4TsSt w 12x 35; 5 to 15 TaLDL50505
Uni Dns met
Con
E stc€l mrm I to 4
E 21000 mcm 5 to 15

Dcn stccl all
Mem tnr
5to15
Sttp
I fx; 2 pin
Load I
Sclfreight y -l
Uni ft kip
Mco loa
3 4 uni gx -20
Per anr
Paraact€rs
Codc ASCE
Uni mns met
Fyld 440 mem I to 4
Rsio 0.85 mem 5 to 15

Tra 2 all
Chcok oodc mcm 5 to 15

Scl€ct mcm I to 4
fn

4


