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Concrete Design Parameters

Parameter  Default
Value

{lﬂ'ﬂﬂﬂ' pu
| 60000 psi

Name
FYMAIN
| FY ‘-sl"(
F{

CLT

CL.B

CLs

M r\\\'l—"\l'\ fl" 60 mm

|15

Deseription

' Yield Stress for main reinforcing stecl.

Yield ';Hrl:“% for second steel.

| 4000 psi

Compressive Strength of Conerete.

inch

Clear cover for Top reinforcement,

I. "5 inch
1 5 mLh

Clear cover for Bottom reinforcement,

Clear cover fur Side reinforeement.

| Maximum main reinforeement diameter.

\Il'\‘\[-\]\ {IJ 6 mm Minimum main reinforcement diameter.
MINSEC f-l) 6 mm 1"rlmlmum secondary reinforcement diameter. il
SFACE ACE I] 0 Face of auppu:i location at start of be: uu{pumlnc numhber)
EFA¢ Fﬁu( E I] { | Face of support | location at end of be: am(positive number) al
REINF 0.0 | Tied Column
1.0 Spiral Column N
WIDTH 7D | Width of concrete member -
DEPTH YD Depth of conerete member
 NSECTION | 10 Number of equally spaced sections to be considered in imclmﬂ
eritical moments for beam design. L
TRACK Beam Design Column Design |
0.0 Critical moment not  printed H\tﬂﬂ{lﬂrd print out
- | out - | =
1.0 Print out St:md;lrd print  plus  column
| . interaction
| 2.0 ' Print out required steel for | Standard print plus Schematie
sections
Footing Design Parameters
Parameter Default Description
Name | Value _ o
FY | 60000 psi Yield Stress for main reinfo reing steel.
FC 3000 psi Compressive Strength of Concerete. ;
CLEAR | Jinch | Clear cover for slab reinforcement |
REINF Number 9 Main reinforcement bar size for slab duwn ]
| bar
FFAC | 1. 0 Load factor design
BC | 30{}{] psf Soil bearing Capacity i
RATIO L0 | Ratio I:-emu.n Slab sides
DLEPTH Calculate by | The min. depth of the footing base slab> I"mfmun changes this |
| the program | valuc if required for design.
51,52 Calculate by | Size of the footing base slab- S1 and S2 corr espond to column |
the program | sides YD and ZD) respectively.
EMBEDMENT | 0.0 The [i(ptll of the footing base from the support point of the
column.
PEDESTAL | 0.0 No pedestal design
1.10) | Pedestal design with program caleulating pedestal dimensions.
TRACK 1.0 Only numerical output is provided ' '
2.0 Numerical output and sketeh provided.

1




Steel Design Parameters

K value in local y-axis. Usually, this is minor axis.

| K value in local z-axis. Usually, this is major axis.

| % B : - T e e 11
Length in local y-axis to calculate slenderness ratio

‘ L cn"lh in Imal Z-axis to mlu:ulalc slenderness ratio

Net section factor fur tension members
lTnsu;;]}umd length for caleulating allowable bending stress,

| Same as above provided as a t: iction of acual mcmlu:r ln;lwth
Ch value as used in seetion 1.5 of AISC
Ch value to be caleulated. Any other value will mean the value to be

| Sidesw ay ( Cm value in local y and 7 axis)

~__ Caleulated | No sidesway ( Cm value in local ¥ and z axis)

Suppress slenderness check

| Spacing of stiffeners for plate girder design.

Maximum allowable depth
| Minimum allowable depth

I‘c:t missible ratio of thﬂual to allow able HIFL"\MJM
Design only for end moments or those at Tlocations H|}{'LI|ILI1 by the

| Caleulate moments at tenth points along the beam, and use the
' maximum, Mz loeation for design.
| Suppress ci itical member stresses.

Print all eritical member stresses,

Print expanded output.

Parameter | Default | Description
Name | Value |
KY ‘ 1.0
KZ 1.0
LY Member
L fength
LZ | Member
[ length
FYLD | 36 KSI | Yield strength of steel.
[NSF_ 10
UNL Member
o | length '
UNF 10
CB EX0
0.0
. | used in design.
S8Y 0.1} ' Sidesway in loeal y-axis
110 No sidesway
K82 | (.0 | Sidesw ay in local z-axis
- 0 | No sidesway
CMY,CMZ | | 0.85
MAIN 0.0 Check for slenderness
N 1.0
STIFF Member
length
IHI TAX ' 45inch |
| DMIN 0.0
[ RATIO 1.0
BLIAM | (.a
| Section command.
1.0
|
TRACK | 0.0
1.0
2.0
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University of Technology
Building and Construction Eng. Depft.
Final Exam - First Attempt - 2010/20100
Subject : Computer Application Class: 4™ e
Branch : Highways and Bridges Time : 3 Hours hﬁm
Examiner : AL, Ahmed Subhi Date: 31/5/2010

Q-1/ what is the current LOS during the peak hour for six-lane freeway in a
growing urban area? What LOS will occur in 3 years? When should a fourth lane be
added in each direction To avoid an excess of demand over capacity (LOS F)?
Given the following

® 5,000 veh/h (one direction, existing) (25 marks)
6 lanes

5 I E

Level terrain
10 percent trucks
5,600 veh/h (one direction, in 3 years)
0.95 PHF. and Beyond 3 years, traffic grows at 4.5 percent per year.
FFS = 100 km/h (measured in field).
Percent of Trucks = 10
Assume O percent buses and RVs,
B Assume commuter traffic.
Q-2/ what are the level of service and capacity of the weaving segment?
Given the following:
[ Flow rate (A-C) = 4,500 pc/h, J Flow rate (A-D) = 350 pc/h,
J/ Flow rate (B-C) = 500 pe/h, / Flow rate (B-D) = 150 pc/h, and
[ FFS = 110 km/h for freeway, / Weaving segment length = 300 m. See Figure (1)
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Q-3/

(A)

A 4-lane basic freeway section carries 6% trucks and buses and 2% recreational
vehicles. One segment to be analyzed contains a 1.4-km segment with a +3.7%
grade. What is the heavy vehicle adjustment factor for this segment?

(B)

Consider the freeway section in the above branch (A). If the free-flow speed 90
km/h, the hourly volume is 2040 vehicles per hour and the PHF is 0.91 with all

familiar users, what is the level of service? (25 marks)

Q-4/
(A) Calculate the volume to capacity ratio for the peak 15 minutes at a location
along an urban freeway if the 1/4-hr volumes during the afternoon peak are 1500,
1850, 1800 and 1400 vehicles and the capacity is probably about 7600 vph.
(B). certain roadway has a PHF of 0.87. If the highest 15-minute volume observed
in a day is 492 vehicles (in 15 minutes), what is the peak hour volume?
(25 marks)

Q-5/

(A)What are the main traffic facilities that Highway Capacity Software Deals

with?
(B) What are the required input data for Basic Freeway Segments analysis?
(€) What do we mean by weaving length and weaving width? Explain and support

your answer with any necessary figures.

‘ GOOD LUCK
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1. Conver volume Jveh) i ‘-ILw.'i - ¥
:rﬂi :[Ipuh} {use Equalion | = m
i a7s
Vb0 s————— = 140 peh
W = o e
y{A-0) = 997 poh
. v([3-C) = 750 pl o |
1. Delermine { (use Chapler | f, = 1.000
. ~ —
| 1b. Determine 1, (use Chapier o I
231, | = it F'TfET "1|+F‘:|1£p_'-1]
] -0.815

| Fyy = e
T 00525- -0

2. Detremine weaving segment
eonfiguration fypa (use Exfioi
24-5).

Type A {all wedving veRricles mus! make one lane
change)

3. Compute crilica varanes,

'\'*793?-} 750 = 1,687 poh

Vo = 1408 1o
v= 1,406 + 1,687 = 3003 peh
1687 Tal =
VA= =0.545 R=—==1.445
3,093 8 .
4, Comroute weay rg and it
momiAeay fg SDeS0s 235.ming alls ‘u"-"']:'f—1] &
wrconsiringd cosration |Lse | G, =—-i"‘ S =24+ a2 - .I
Sxhibit 24-8 a~c Equatons i32a.7° 1¢ W
24-3 and 24-4;. e
0.151+0 545_-“(3';:;3
W, T =1319
=3
0.0035(1+ 0 Hﬁ,‘f[?ﬂi
Wea L Y
(2.28" 3001~
110-18
T Sl T} =
S, =284 11310 4.5 kmn
110-16
o TPOLLLALLI ) Y
Sea + 12003 2.2 km

Exhibit 24-7}.

5. Cheoxyos of operater iwse | N, =1 27 NiySFIT1L6234,5 Gt
N = 127300545057 3000 P e 50228 - 5 57
S_iraxi = 1 4, therefore congirained cperaton

{w38 Exhibit 24-2}.

§. Aepsat 5t 4 for constrained i &7
ooSaTion 0251+ 0 54547 "l 3088
W= > 3 2 _aomy
{3 287 2007 %
33
0.0020014 0 Hs;.*“[ﬂ
I L2 20538
13.28 " 300" =
110-18 =
=P4+—— = 471 hm*
] a7 T T
110-16
= it -
S =24+ T 0538 B5 2 km
7. Corrosie weay mg seymant v 3093
spead (o530 Souation 24-5). i = =I‘ TANE = 58.1 km*
- [ o ——
[E]*[s_ﬁ J ETANMETY ]
B Corouie weay rg sagmem Er 30ei
£+5ity |58 Eg.azion 24-61. [;} {—3'-"
==< - 1 174 pehemi e
9. Detzrnine svel of servce LOED

Eo.ations 24-7 a~c 24-8).

10, Datarmine weay rg segment | &, = 4,780 se'n [Exkibe 24-8{31]
capacty (450 Exhib 298 2°C | e = e *f_ 'f = 4.760 ' 0.818 * 1.000 = 3.000 veh™
€.=¢"PHF = 3906 " 0.85 = 3,323 vah'h
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EXHIBIT 24-6. CONSTANTS FOR COMSUTATION CT WEAYING INTENSITY FACTORS

Censtants for Nomaeaving Spees, 8

a | b I c | d 2 | g ] c d
Tyze A Configuration
Lincanstrz:ned £.15 23 C.97 50 Q0025 &L 1.3 175
Canstrainzd £.35 s £.a7 2.50 0007) L | 3 375
Tyze B Configuration
Unzonstraned cCs L £.7d 253 20027 g1 10 215
Caonstrainad £.15 2.2 L7 J.57 22010 EC 1.0 350
Tyoe & Garfigusation
Unzanstra ned CCe 23 C.2d 2.5) QL.0CE) EC 11 250
Constrained 14 o] CEd J.6 23017 gl 11 J.5)
CXHIZIT 24-7. CRITERIA FOR UNCSINSTRAINED WERSUS CONSTRAINCT OFSRATICN OF

WIAVING SEGMENTS

Configuration Numbter of Lanes Reau r2d for Unconstrained Coeration, N, N T
Type A RN VRS ML g 24 1.4
Type B N08S - C.7A3VR + (71800 —DONES,, — 5, 1] 5
Type £ NG)7E1 - 0.C47VR — C.O0036L — 00315 .. — 8,1 a0

hete

2. Fortwo-s oec wsde rC 3Egmams, a ;'EE'.’.'E}' 87125 M2y I USEC Iy 33177 WerIZ 65

EXHIZIT 24-2, LOS CRITZRIE FOR WzAVING SEGMENTS

LJ

Sensity ipkméni

“reaway Weavirg Segmart

Muitiane and Collectar-Cistributor
Weaving Sagments
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EXHIBIT 23-9. PASSENGER-CAR EQUIVALENTS FOR TRUCKS AND BUSES ON UPGRADES
£

Upgrads Lengts Pzreentage of Trucks and Buses
i%} (k) & 10
<7 Al ]
0,004
=04-08
> 086-12
= 1.2-15
= 16524
2.4
0004
= 0,4-0.8
2 0.6=1.2
= 1.2-16
+ 1.6-24
=34
go-L44
-0.4-0.4
= 08-12
= 1.2=1E
» 1.0
o4
= 0.4-0.3
00
» (LE-1.2
= 1.2-1.4
=16
0.0-g4
= 0.4-0.5
» 1.5=03
B2
= 1.2=16
s 16
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EXHIBIT 23-10. PASSENGER-CAR EQUIVALENTS FOR RVs ON UPGRADES
T =

- “F
|
E

Upgrade Length
1% irmh
=R Ll
223 0.0-oe
=05
0.0-04
= 14=08
= 0.5
0004
= 0.4-08
=08
L0414
=04-048
0.8

Percentage of RYs
g 8
1.2
1.2
1.5
1.2
20
20
1.5
2.5
30
25
30
15
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EX48IT 23-2, LOS CRITZRIA FOR BASIC FREEWAY SECKENTS

L0S
Criteria A | 1 G

FES = 120 ameh

Maximum density {po/kmin) f H 15
Minmum spead (mhy 1200 1200 1146
Mavimum vt 0.3 0.55

Masimim sevvice flow ralz facilng il 130 | 1840
FFS = 110 kmih

MasimLm density {po/kmiing 7 11 16
Mimimum spesd {kmsn) (RIEL (RERS 1
Maximum v/t 0.3
Marimum sevice flow rate {pe/niin) 7l .
FFS = 100 kmih
Mavimum dznsity (patm/ing 7 m | 16 28
Mimmum spzed {kmih 100.0 100.0 100.0 . g2
Madimum vic 0.30 0.48 070 an 1.00
Maximem sevvice fiow ratz fnc/nvirg 00 N 1660 | 2300
FFS =90 kmih
Masimum density {pokmin! 1 16 28
Menimum spesd (ki i 0.0 9C.C - a4
Masimum v b 044 | 084 100
Madmum sevice flow ratz {acidin) - 590 1440 2250

LA

ot
Tre ewact mezhematical releticnshio bstwean density and vz has ~0t 2bways teen mainaimad at LOS pouncarss Becauss of e
uss of raunoeg val.es. Censaty 15 e grvmasy dessrmonant of 05, The soesd crencn s e spesd al magm.Lr densiy for g




