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Competitive Questions

Reinforced Concrete

Q1: the two chief numerical characteristics that determine the character of bar
reinforcement are its.........ccccoevinnnneen.

a. diameter

b. yield point and modulus of elasticity
c. development length

d. depth

Q2: Since concrete is used mostly in compressive, ..........ccccv.... curve is of primary
interest.

a. Load- deflection
b. Age- strain

c. Stress- strain

d. Yield point

Q3: One of the most important assumptions relating to flexure and flexural shear
IS:

a. A cross-section that was plane before loading remains plane under load.

b. Bending stress at any point depends on the strain at that point in a manner given
by a stress-strain diagram of the material.

c. The distribution of the shear stress over the depth of the section depends on the
shape of the cross-section and of the stress-strain diagram.

d. All above mentioned.

Qb ceiiiiiiiiiineeeene, through crushing of concrete is sudden, of an almost
explosive nature, and occurs without warning.

a. Compression failure
b. Tension failure

c. Combined failure
d. Plastic failure
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Q5: An approximate nominal flexural strength of rectangular concrete beam
having the following properties: b = 250 mm, d = 600 mm, As = 1530 mm?, f. = 28
MPa, fy= 420 MPa, is:

a. 300 kN.m
b. 400 kN.m
c. 450 kN.m
d. 350 KN.m

Q6: The ACI Code defines a tension controlled member as one with a net tensile
strain greater than or equal to .........

a. 0.005
b. 0.004
c. 0.003
d. 0.002

Q7: It is specified that the minimum clear distance between adjacent bars in
beams not be less than ..............

a. The one half diameter bar, or 25 mm
b. The nominal diameter bars, or 25 mm
c. the twice diameter bar, or 20 mm

d. none of the above.

Q8: A rectangular concrete beam considered as doubly reinforced beam if ......

Tensile reinforcement ratio is equal to maximum reinforcement ratio.
Tensile reinforcement ratio is lesser than maximum reinforcement ratio
Tensile reinforcement ratio is greater than maximum reinforcement ratio
none of the above

oo

Q9: The web-shear cracks can be expe’'cted to form when the diagonal tension
stress in the vicinity of the neutral axis becomes.............cccce..... the tensile strength
of the concrete.

equal to

less than

Zero

None of the above

oo o
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Q10: According to the ACI-Code, web reinforcement does not required wherever
the shear force less than ........

¢ VcC

Ve

o Vc/2

None of the above

o oo

Q11: For simply supported beam with a clear span of 12 m, the minimum
thickness required in accordance to the ACI Code is:

a. 400 mm
b. 550 mm
c. 600 mm
d. 750 mm

Q12: The cracking torque of the solid reinforced concrete member having the
following properties: b =200 mm, h =250 mm, f.= 25 MPa, f, = 414 MPa, is

(hint: Ter = 0.33 \f; (AZp/Pep)

a. 4.6 kN.m
b. 13.8 kKN.m
c. 7.33 kN.m
d. 3.34 KN.m

Q13: A better approach, providing the basis for practical design of concrete
columns, iSto construct a ....cocvveiiniiniineeinrennens defining failure load and failure
moment for a full range of eccentricities.

a. Load — deflection curve.

b. Strength interaction diagram.

c. Stress — strain curve.

d. Eccentricity curve.

Q14: The point on the interaction diagram is the dividing point between
compression failure and tension failure is called ..........

a. interaction point

b. steel yield point

c. limit stain state

d. Balanced failure mode

(Page 3 of 128)
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Q15: The curvature shape of the one-way slab under distributed loading and
simply supported along its two opposite long edges and free along the two opposite
short edges is ......ccceevuneennn.

a. Linear

b. Cylindrical

c. lIrregular

d. None of the above

Q16: The minimum reinforcement required for the one-way slab having 150 mm
thickness is:

a. 270 mm?
b. 300 mm?
c. 250 mm?
d. 400 mm?

Q17: The I-section concrete beam having the following properties: d = 450 mm, bw
=200 mm, fy = 420 Mpa and f. = 28 MPa. If the ultimate shear force = 210 kN, the
spacing for ¢ 10 mm web reinforcement required is: (hint: Ve = (0.17. 4 \f

Dbw. d)).

a. 200 mm
b. 150 mm
c. 100 mm
d. 75 mm

Q18: For the column having the following properties: Dimension: 300 x 500 mm,
d =63 mm, As= 4¢22 mm, fc = 24 MPa and fy = 350 MPa

The nominal axial load strength for zero eccentricity column was calculated to
be:

a. 4120 kN
b. 3602 kN
c. 2412 kN
d. 3000 kN

(Page 4 of 128)
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Q19: At any section where tensile reinforcement (with fy = 420 MPa) is required
by analysis, the steel reinforcement ratio provided must not be less than:

a. 0.0033
b. 0.002
c. 0.0018
d. 0.0035

Q20: The design strength of the T-beam shown is:
As=6 ¢ 22
fc = 21 MPa, f, = 420 MPa

| 500 mim 1

125 mmr——

a. 532 kN.m
b. 473 KkN.m
c. 610 kN.m
d. 390 kN.m

. H
Q21: Consideration of maximum material economy *—;_L;«z!wi_
often leads to proportions with effective depth d in the et mm=
range from about................... times the width b.

a..1.0to 15
b..1.5t0?2
c. 2to3

d. 3to4

&25 mm
510 mnT
TO0 mim

Q22: According to the ACI coefficients shown below, the exterior negative moment
for one-way slab with two adjacent 7.5 m span resting on brick wall and carry an
ultimate factored load of 50 KN.m will be:

a. 117.187 kN.m Doontriodesnd | . 1 D
unrestrained: T 11
b. 175.78 KN.m e ot H 11 7 1
c. 200.9 kKN.m pandre. 2 @ 9T’ TR 7
' ) ' Column: 1 1 al 1
d. 0.0 kN.m ' 16 14 14 18
Al Lyl Ll
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Q23: The nominal torsional strength for a concrete member is given by the
equation: Tn = (2A0 At fy/s) cot 0. According to that, the nominal torsional strength
of beam having the following properties will be:

(b =200 mm, h =200 mm, stirrups ¢ 10@ 125 mm, fy = 400 MPa, clear cover 20
mm).

10.25 kN.m
9.6 KN.m
8.22 KN.m
11.4 KN.m

o oo

Q24: One of the main division of columns is: slender column, for which the
strength may be significantly reduced by:

a. Strength of the material
b. Geometry of the cross-section
c. Lateral deflection

d. None of the above.

Q25: The modular ration used in transformed concrete section for a concrete
beam having properties of fc = 28 MPa and fy = 414 MPa is:

a. 8.0
b. 85
c. 90
d. 95

Q26: If the area of steel reinforcement required for one-way slab is 620 mm?, the
¢ 10 mm steel bars will distribute over each meter as:

¢ 10 @ 200 mm
¢ 10 @ 125 mm
¢ 10 @ 150 mm
¢ 10 @ 100 mm

o oo
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Q27: The axially loaded circular column having the following properties:
Column diameter = 500 mm, fc = 30 MPa, fy = 400 MPa, o = 0.7, As = 10 ¢ 28
mm

Use the equ. Pu = a ¢ [0.85fc (Ag — Ast) + Ast fy]

The ultimate axial load can be carried is about:

a. 6400 kN
b. 5000 kN
c. 4300 kN
d. 2000 kN

Q28: For simply supported beam, spacing of stirrups at mid-span is:

a. Maximum
b. Minimum

c. between maximum and minimum
d. None of the above.

Q29: The strength of concentrically loaded columns decreases with increasing.....

Reinforcement ratio
Compressive strength
Spacing of stirrups
Slenderness ratio

o oo

Q30: For the two fixed ended column shown below: the .
effective length factor (k) is equal to: 1 ’

a. 1.0 lia
b. 2.0 P\
c. 05 l

d. 05<k<10 |pﬁ_¢

(Page 7 of 128)
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Concrete Design

Q1: For the ACI coefficients shown below, if the ultimate load applied on exterior
beam of 8 m span is 40 kN/m, and the beam rest on brick wall, then the positive

bending moment will be:

Discontinuous end 1
a. 232. 7 kN.m unrastrained: ‘1:' . 111 : ; , , 1
Spandrel: Trz W™ W[TT W T[T
16 14 |
c. 106.67 kN.m 1
d. zero
sl Al —hado

Q2: As require by the ACI Code, the loading case shown below is for:

LELS LLLL L 25

LL : VI ITIAL SIS I T
5] EEAANAR NN ELRAT LA AN UUR RGNS NNNAAN

yrrd . TITT o TIET
a. Maximum

positive moment in the exterior spans, the minimum positive moment in the
centre span.

b. Maximum positive moment in the centre span and minimum positive moments
in the exterior spans.

¢. Maximum negative moment at both faces of the interior column.

d. None of the above.

(Page 8 of 128)
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Q3: The approximate thickness required for the 2-way concrete slab of (5.6 x 7.3
m) is:

a. 145 mm

b. 175 mm

c. 125 mm

d. 100 mm
Q4: In reinforced concrete slab, when the ratio of long to short direction taken to
be 2, . of the load applied on slab will be distributed on the short
direction.

a. 75%

b. 50%

c. 96%

d. 82%
Q5: The coefficients method used to calculate the moments in two-way slabs
supported by edges beams also called by:

a. Moment distribution method

b. Direct design method

c. Equivalent frame method

d. ACI Method 3

Q6: In direct design method, the negative moment at the face of support will take
............. of the total static moment

a. 35%

b. 65%

c. 50%

d. 75%

(Page 9 of 128)
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Q7: Which of the following is the limit of the direct design method:

a. There must be three continuous spans in each direction.

b. Panel should be rectangular, with the ratio of longer to shorter dimensions, is
lesser or equal to 2.

c. Column offset shall not exceed 10% of the span in the direction of offset from
either axis between center lines of successive columns

d. All the above mentioned

Q8: In shear design of flat plates, the critical section is an area taken at a distance

............................ from all face of the support.

a
b. 1.5d

c. 0.5d

d. 2d
Q9: ACI Code requires the column capital should be oriented no greater than
............ to the axis of the column.

a. 45°

b. 35°

c. 30°

d. 55°
Q10: Using plastic theory, for the beam shown below, the collapse load (wy) will
be:

Y W ‘
a. (4/9) Mp #/\NNNNNNNN SSSSSTSTESTSSISTESY
7] V.
b. (4/3) Mp | |
I L=6m >
c. 3Mp
d. (4/3) Mp

(Page 10 of 128)
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Q11: When the load increases further on slab, the line where the cracking
concentrates (across which the steel reinforcement has yielded) will increase until
a collapse mechanism is formed. These lines are called..............

a. Deformation lines

b. Yield lines

c. Influence lines

d. All the above
Q12: A square slab is simply supported along all sides and it’s to be isotopically
reinforced. What will be the resisting moment (m) per linear meter required just
to sustain a uniformly distributed collapse load (w) kN/m?

a. m=wl/8

b. m=wl¥12

c. m=wl%8

d. m=wl?¥/24

Q13: Which of the following is the disadvantage of the ribbed slab?
a. Not suitable where the live loads are huge as heavy manufacturing buildings,
warehouses.
b. Sometimes difficult to install the electric equipment.
c. Formwork cost is high.
d. All the above

Q14: Two-way Ribbed Slab System is known as .........
a. Flatslab
b. Edge slab

. Waffle slab

. Continuous slab

o O
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Q15: The loss of prestress force may be attributed to the:

L

Loading change

(o

. Temperature change

c. Relaxation

o

. Support condition

Q16: A simply supported prestressed beam will be used on a 12.0 m simple span.
it has the following properties:
| =5x10°mm* A =114 x 10° mm?, e = 130 mm, Yiop = Yot = 305 mm
Pi = 750 kN, Moment due to self-weight = 48.6 KN.m
The top stress at transfer stage is:
a. —3.6 MPa
b. —9.5 MPa
c. —6.5Mpa
d. —4.6 MPa
Q17: For the flat slab shown below:
Ultimate load = 9 kN/m? i 1

Columnsize=04x04m

Using direct design method, the total static moment in
long direction will be:
(Hint use DDM equation (M, = wy.1%, .1,/8))

176.4 KN.m
157.5 kN.m
202.5 kN.m
168.75 kN.m

c o T
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Q18: In punching shear design of flat slab, shear reinforcement can be provided
by:

a. Slab thickness

b. Column size

. Shear studs

o o

. Slab span

QL9 Is the projection of slab provided at the vicinity of
column to minimize punching shear demand.

a. Anintegrated beam

b. A shear studs

o

. A stirrup
d. A drop panel

Q20: A two-way slab continuous over all four edges having the following
properties: Dimensions = 6m x 5.4 m, Ultimate load = 15 kN/m?

The Negative Moment at short direction is:

Table 1- Coefficients for Negative Moments in Slabs
M~ = CaneaWula
O VA where w, = total factored uniform load (DL + LL)
My~ = ChnegWu ly
Ratio Case l Case2 | Case3 | Caseq4 | Case5 | Case6 | Case7 | Case8 | Case9
la
cor (I e R . N
Caia 0.045 0.050 0.033 0.061
1.00 ! - 0.076 0.075 0.071 0.071
Crnig 0.045 0.050 0.061 0.033
Coines 0.050 0.055 0.038 0.065
09 © - 0.072 0.079 0.075 0.067
Ciiice 0.041 0.045 0.056 | 0.029
Ca.neg 0.055 0.060 0.043 0.068
090 * - 0.070 0.080 0.079 0.062
Chines 0.037 0.040 0.052 0.025

N (Page 13 of 128)'
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a. 21.87 kN.m

b. 14.71 KN.m

c. 31.185kN.m

d. 19.89 kN.m
Q21: When the tendons are tensioned after the concrete is placed and has gained
its strength, the construction named:

a. Pre-tensioned construction

b. Monolithic construction

c. Post-tensioned construction

d. All above mentioned

Q22 is a procedure for the analysis and design of two-way
slabs limited to slab systems subjected to uniformly distributed loads and
supported on equally or nearly equally spaced columns.

a. Virtual work method

b. Direct design method

c. Method 3

d. ACI coefficients method

Q23: For the prestressed section shown below, the section having the following
properties: Aps = 1000 mm?, fps = 1200 MPa, f.= 36 MPa. The nominal strength
will be equal to:

a. 415.6 kN.m '[
b. 500.3 kN.m 650 mm
c. 557.6 kN.m L
d. 630.3kN.m izomn? | ®°
300}
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Q24: For a simply supported square slab with uniform loading, where do the
yield lines typically form?

a. Along the diagonals

b. Parallel to the shorter edges

c. Parallel to the longer edges

d. Randomly distributes
Q25: The reinforcement in the short direction of two-way slab should be placed
.......... the reinforcement in the long direction.

a. With
b. Over

Below

o

d. None of the above

Q26: In Analysis and design of statically indeterminate beams, which of the
following limitations the ACI moment coefficients are applicable?
a. There are two or more spans

b. Members are prismatic

134

Loads uniformly distributed.

d. All of the above mentioned.

Q27: The yield line analysis of concrete slabs focuses entirely on the .................
of the slab.

a. Shear capacity

b. Vertical deflection

c. Support condition

d. Flexural capacity

(Page 15 of 128)
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Q28: The main disadvantage of using prestressed concrete beams is:
a. Increase the shear capacity
b. Increase the stiffness
c. Higher cost

d. Smaller section used

Q29: The term “one-way slab” refers to a slab that:

. Transfer load in one-direction

o o

Has equal reinforcement in both directions

o

. Supported on all four sides

d. None of the above.

Q30: The minimum diameter of bars used in slab reinforcement is:
a. 6 mm
b. 8 mm

10 mm

d. 12mm

o
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Structures

Q1: For the beam shown, what is the value of the influence line of the reaction at A when the unit load located at
the free end?

Z\’;‘ Sm 7'97' Sm

A B

A. Zero kN -2 kN
C. 1kN D. -1kN

W

Q2: For the truss shown, by inspection, the force in member AC is ......?

A. Zero B. 6 kN (C)
C. 3.6 kN (C) D. 4.8KkN (C)

Q3: For the beam shown, if A and D are hinges, B and C are rollers, then the beam can statically classified as ....?

20kN/m

im | Sm
A. Stable and statically determinate B. unstable and statically determinate
C. Stable and statically indeterminate to D. Stable and statically indeterminate to the 5 degree

the 3" degree

N (Page 17 of 128)v
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Q4: For the cantilever beam shown, the deflection at the free end is ...... ?
A = B. — 1 kN
EL EL
C. = D. 2 ! |
" EL " EL A o B
|
3m I

Q5: For the frame shown, if A and C are hinge, D is fixed, what is the degree of freedom ....?

15 kN/m

4m

Q6: For the frame shown, If M = 2000 N.m acts at joint A, the equilibrium moments exerted by the member AD

on the joint, is:

A. 200 kN.m B. 400 kN.m Kuml00) A Kyumd0O0
C. 800 kN.m D. 1000 kN.m 3

ol

Q7: In moment distribution method, K is

A- Stiffness Factor B- Joint Stiffness Factor

C- Member Stiffness Factor Total Stiffness Factor

N (Page 18 of 128)'
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Q8: Use the wr%zflswor?( method. Determine m and M. El is constant. w=5 kN/m
(2 marks)
w
A- m=-1 kNm  M=-5kN.m B-m=-x KN.m  M=-5x?kN.m
C- m=-x kNm  M=-25xkN.m D-m=-x kN.m  M=-25x>kN.m

Q9: For the distributed load shown, the values of P1 (kN) and P2 (kN), respectively are:

A. P1=30 kN, P,= 27 kN PLAN) P2 (N)
B. P1=27 kN, P>= 30 kN 14 kN/m

C. P1=42 kN, P,= 30 kN 5 kN/m
D. P1=30 kN, P,= 42 kN

“ 6m

Q10: For the truss shown, the forces in member CD and DA, and the vertical reaction at B, respectively, are:

18 kN D C
el

A. Fco=18 kN (T), Foa=0, By= 24 kN (])
B. Fco=18 kN (C), Fpa = zero, By= 24 kN (1)

C. Fcp=18KkN (T), Fpa=24 kN (C), By= 0

D. Fco=24 kN (T), Fboa=0, By= 18 kN (1)

) (Page 19 of 128)'
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Q11: The truss shown Is:

o S5 Bl /gedall Sl g JLall ulaztl 5 59

A il s / i Il 2

B (P (PN PRI INTE TR JUITH

A.

B.

C.

D.

Statically indeterminate to the 2™ degree,
externally stable, internally unstable

Statically  determinate, externally unstable,
internally stable

Statically  determinate, externally unstable,
internally unstable

Statically determinate, externally stable, internally
stable

4 kN

—3 m———3 m——l——3 m—
BY c :ﬂ

A C
| b
3m
A )7 5m
Y (-

Q12: The frame shown is:

o o w >

Statically indeterminate to the 1% degree, stable
Statically determinate, unstable
Statically determinate, stable

Statically indeterminate to the 1% degree, unstable

B

0)

[
[]j roller pin

roller ﬁ pin fixed

Q13: For the truss shown, the zero force members are:

o o w >

Al,

Al, HI, BH

Al, HI, BH, DF

Al, HI, BH, DF, CG

Q14: The truss shown is (assume any type of loading):

Unstable

Statically determinate, externally stable,
internally unstable

Statically indeterminate to the 2" degree,
externally stable, internally stable

Statically indeterminate to the 2" degree,
externally stable, internally unstable

) (Page 20 of 128)'
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Rx =600 kN (—), Ry =800 kN (1) 200 kN/m
Rx =600 kN («), Ry =800 kN (])
Rx =800 kN (—), Ry =600 kN (1)
Rx =800 kN («), Ry =600 kN (|)

o o w >

Q16: One of the following structures its members carry only axial loads:

Truss
Frame
Cable
Aand C

o o w >

Q17: Frame members can carry:

Axial load
Shear load
Flexural load

A,Band C

o o w >

Q18: The following loads can be considered as a live load:

Moving load
Objects temporarily placed on a structure
Occupiers

A, Band C

o o w >

) (Page 21 of 128)v
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Q19: The fram&'ﬁown IS:

Statically determinate, unstable fixed

Statically indeterminate to the 1% degree, stable

Statically indeterminate to the 1%, unstable

o o w >

Unstable

Q20: The following frame is:

Statically indeterminate to the 2" degree, stable

Statically indeterminate to the 4™ degree, stable

Statically indeterminate to the 6™ degree, stable

o o w >

Statically indeterminate to the 8" degree, stable

Q21: For the truss shown if P = 10.5 kN, the force in member Fsc equal to :

Fec = 10.5 kN(T) 4m
Fec = 10.5 kN(C)
Fec = 14 KN(T)

Fec = 14 KN(C)

A

o o w >

Q22: The value of load (w) that caused the shear diagram shown below is:

A. w=8kN/m(1})
B. w=28KkN/m(]) 5m
C. w=8kN(|)

D. w=8kN/m (})

A
\ 4

- 40 kN
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Q23: For a bear% ﬁa\ﬁng the moment diagram shown, the corresponding value at C in the shear diagram is equal
to:
A. Zero 12
B. 18 kN
C. 36 kN c
, M.D (kN.m)

D. 72 kN

4+— 6m _—

Q24: The compound truss can be analyzed by applying:

A. Method of joints only
B. Method of sections only

C. both the method of joints and the method of
sections
D. None of the above

Q25: In the shear diagram of a beam, the point of zero shear represents:

Maximum Moment
Minimum moment

Zero Moment

o o w >

Inflection point

Q26: For the truss section shown , the force in member GH equal to:

A. Fern=80k (T)

B. Fen=80k (C)

C. Feh=20k (C)

D. Fen=20k (T)

+— 16 ft —— 16 ft —
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Q27: For the be%lr'ﬁ shown , the value of shear at B is equal to:

A. 10k

20k 30k

; | |

B. 20k ' B c
| 10 fi | 10 ft !

C. 30k | 30
D. 50 k K " c

Q28: For the beam shown, the shear and moment at point B respectively equal to:

A. 20k, Zero
40k 40k
B. 20k, 400 k.ft | [ Hinge j
C. 40k, Zero Ma B o
! ! ! 10 ft ! 10 ft ! 10f1—-|
D. 40k, 400 k.ft T

Q29: For a simply supported beam with a point load at the center, the bending moment diagram will be

A. Constant
B. Rectangular
C. Triangular
D. parabolic

S5 Al / glall Eomdl g Jladl welaal] 34 39
dool) A oud / dwaidl 48
JUadl p bl i Lol Alw eliy

Q30: For a cantilever beam of length (L) and carrying a uniformly distributed load, the value of maximum

moment is located at ?

A. The fixed end

B. The free end

C. The mid-span

D. The one third from the fixed end

Q31: In the moment diagram, the sudden change (vertical line) is caused by?

A uniform distributed load
A concentrated moment.
A concentrated load

A uniformly varying load

Cow>»
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Q32: For the cantilever beam shown, the shape of moment diagram, and the value of at the moment at the fixed
end, respectively is:

A. Parabolic, 1215 kN.m

Parabolic, 2430 kN.m A B

B.

. 1
C. Cubic, 1215 kN.m 90 kN/m W
D. Cubic, 2430 KN.m

Q33: For an internal hinge in a frame member, when drawing the moment diagram, the value of bending moment
at that hinge is?

Maximum
Minimum

Zero

o o w >

Inflection point

Q34: For the frame show, the shape of moment diagram of member BC is:

Rectangular ISKN 0N

Linear

Parabolic

Cubic

o o w >

Q35: If Ais fixed, the maximum shear that can be developed at point B due to a moving load of 10 kN is.

A. 5kN
B. 10 kN A

-

C. 50 kN 3m |

D. 80kN 8 m

) (Page 25 of 128)'
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Q36: For the cable system, the value of P is equal to?

P=1.32kN
P=232kN | A

8

C

P=4kN | 3

o o w >

l—4m 6m

None of the above l
I
|

Q37: For the arch shown, if By = 0, then the value of Bx is equal to:

Bx = zero 20 kN/m

NEEEENEEEEN

Bx =64 kN

Bx =128 kN

o o w >

Bx =256 kN

Q38: For the beam shown, the shape of the influence line for the reaction at the support A is:

Rectangular

Right angle triangular _.E"_ g B

Equal angle triangular

oo w>

Equal sides triangular

Q39: For the beam shown , the shape of the influence line for the shear at C is:

N (Page 26 of 128)'




S5 Al / glall Eomdl g Jladl welaal] 34 39
dool) A oud / dwaidl 48
JUadl p bl i Lol Alw eliy

Ministry of Higher Education & Scientific
Research\Tikrit University Engineering College

Civil Eng. Dept.

Question Bank

D. None of the above

Q40: For the beam shown, if the support at A is fixed, then, the shape of the influence of the vertical reaction at A
is:

Triangular
Rectangular

Equal sides triangular

oo w>»

None of the above

Q41: For the shear and moment diagram of a member in a frame. The values of shear at B and moment at C are
respectively equal to:
A. 6 kN, 180 kN.m
B. 30 kN, 180 kN.m
C. 30 kN, 18 kN.m
D. 60 kN, 18 kN.m

240

Q42: For the shear and moment diagram of a member in a frame. The value of — 200 kN.m is due to?

A. Concentrated load of 200 kN (]) o
B. Concentrated load of 200 kN (1) “20) 4m
C. Clockwise moment of 200 kN.m “ 6m Sheas dingram G
D. Counterclockwise moment of 200 kN.m A £ <
—200
/ Moment diagram kN.m

-620

Q43: For the shear and moment diagram of a frame member, the value of moment at point B is equal to:
A. 180 kN.m

B. —180 kN.m
C. 36 KN.m

) (Page 27 of 128)v
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36
D. — 144 kN.m N
[\ |— 12t —|
B D
A E F\I
|— 12 ft —I
—24
=36
(¢) Shear Diagram (k)
144 144
661t
/‘\ B /\
A E G ' F D
i i
24 ft ] i 24 f

Q44: For the beam shown, the maximum positive bending moment at point C due to a concentrated live load of
100 kN, a uniformly distributed live load of 50 kN/m is:

A. 475 KN.m A B c .ﬁ.
jeN

B. 500 kN.m I R

C. 550 kN.m N

D.

600 kN.m /\
A © ! © M

Q45: A simply supported beam of length (L) carrying a uniform distributed load of (w N/m), the value of shear at
mid-span is:

A. Maximum
B. Minimum
C. Zero

D. Aand B

Q46: The shape of moment diagram of a simply supported beam carrying a uniform distributed load of (w N/m),
is:

Linear
Parabolic

Cubic

o o w >

Horizontal

N (Page 28 of 128)'
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Q47: For the mgment diagram shown, if the applied uniform distributed load is (10 kN/m), the value of moment at
C is equal to:
A. 15kN.m
B. 30 kN.m
C. 45KkN.m
D. 60 KN.m

Q48: The primary internal forces that developed in a beam through any section is:

Axial force
Shear force

Moment

o o w >

All of the above

Q49: The value of the moment at the internal hinge of a beam is:

Zero Moment
Minimum moment

Maximum Moment

o o w >

Inflection point

Q50: For the truss section shown , the force in member HK equal to:

F—6m —*—6m

A. Frk=13.34 kN (C)

M N
25 kN —=¢ o T
B. Fuk=16.67 kN (C) o
C. Fuk=21.67 kN (C) 50w L L
‘ Fu e
D. Fuk=25.34 kN (C)
Fey Frx

) (Page 29 of 128)'




o S5 Aae b/ odadl Sl g Jladl eudaill 5§ 39
dool) A oud / dwaidl 48
Civil Eng. Dept. < 2 ab (P8 (PN [P SIS I E- TEIM PETPH
%@M\g € (W > ?

ion Bank .
Q51: For the mgrlﬁéﬂ%lgaram of the beam shown , the value of moment at A is equal to:

Ministry of Higher Education & Scientific

Research\Tikrit University Engineering College

A. - 70 kKN.m 70IN

| |
B. - 220 KN.m [ :>

C. -420 kKN.m

D. - 620 kKN.m

-200

Q52: For the shear diagram of the beam shown, the value of x is equal to:

12 ft 2 kift
EEEEEEEEEREREEEE

15 ﬂ A S \—-Hinge L2

20 ft | 306 [ PR

24 ft J 3

oo w>»

Q53: For a simply supported beam with a concentrated load at the center, the shear is equal to zero at:

Right support
Left support
Mid-span

oo w>

None of the above

Q54: For a truss section shown, the value of the force in member CD is equal to?
A. 32 kN (T)
B. 32kN (C)
C. 62 kN (T)

N (Page 30 of 128)'
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D. 62 kN (C)
30k 15k
T
15 fi
«— 16ft 16 fi
Q55: For the beam shown, the shear value at the free end is equal to?
A. 5kN 5k 10k
B. -5kN A j 5
C. 15kN
D. 15 kN | | | | |
| 6 ft | 6 ft ) 6 ft T 6 ft 1

Q56: For the cantilever beam shown, the shape of shear diagram, and the value of the moment at the fixed end,
respectively, are:

A. 2" degree, 40.5 kN

3m 3Im i 3m
. 2" degree, 121.5 kN A B

B
I
d
C. 3"degree, 243 kN 90 kN/m ’L/L‘I’W
D

. None of the above

Q57: A symmetrical frame has a joint that connect two vertical members with stiffness 3EI/L each and a horizontal
beam with stiffness 4EI/L. What is the distribution factor for one of the vertical members at the top joint?
A. 0.1

0.2
0.3
0.4
0.5

mo O W

Q58: A moment of 5000 N.m is distributed at a joint, and the carry-over factor is 0.5. What is the moment carried
over to the far fixed end?
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1000 N.m

1500 N.m
2000 N.m
2500 N.m
3000 N.m

m o o mw »

Q59: A beam has a moment of 8000 N.m applied at joint B. If the distribution factor for member BA is 0.4 and for
BC is 0.6, what moment is distributed to span BA?

A. 2400 N.m

B. 3200 N.m
C. 4800 N.m
D. 6400 N.m
E. 8000 N.m

Q60: A two-span continuous beam with identical spans and EI values is analyzed using the moment distribution
method. If the stiffness of each span is 4EI/L, what is the total joint stiffness at the middle support?

A. EI/L

2EI/L
4EI/L
6EI/L
8EI/L

mo o w

Q61: A continuous beam has two spans, each with a length of 6 m. If both spans have the same flexural rigidity
(EI) and are fixed at both ends, what is the distribution factor for each span at the middle joint?

A. 0.25

B. 0.5
C. 1
D. 15
E. 2

Q62: Which of the following best describes a distribution factor?

A. The total joint stiffness
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B. The proportion of moment carried over to the next support
C. The ratio of carry-over moment to the initial moment
D. The moment applied at a joint

E. The ratio of a member's stiffness to the total joint stiffness

Q63: In the moment distribution method, what happens if a beam has an overhanging span?

The moment at the overhang is distributed equally

The carry-over factor becomes negative
The overhang reduces the stiffness of the entire beam

The distribution factor for the overhang is zero

m o o & »

The distribution factor for the overhang is equal to one

Q64: If a beam is pin-supported at its far end, then the value of carry-over factor is equal to?

A 1l

0.5

zero

The distribution factor
Double

mo oW

Q65: What is the stiffness factor for a beam with a fixed far end?

4EI/L

3EI/L
2EI/
EI/L

Zero

m oo w »

Q66: For the frame shown below, the equation of Mcp is?

A. Mcp=18000 Oc

N (Page 33 of 128)'
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B. Mcp=20000 6¢c AOKN
50 kN/m
C. Mcp=24000 0c _15_/ SIS —— \HT_T_Ifmj! i
/ T T 3000105 mmt Cf - -5 _1;)_6: :’/41’!:,
D. Mcp=28000 6c Mezsm—d s ] 20000 mm
| -~ |

H—— 4m —_J

E. Mcp=30000 0Oc Sm| 150(10°) mm®

00(10°) mm* !

Q67: For the table of calculations shown for a frame solved by the moment distribution method, the value of X is

Joint A B C D 1
Member| AB BA BC CB CD DC

DF 0 0.5 0.5 0.4 0.6 0

FEM —240 240 —250 250
Dist. 120 120 X 6

ndk W M

mo o w »
SN

Q68: For the frame shown, if A is hinge, B and C is fixed. Then degree of freedom is:

A. 0A, 6B, 6C and AD 4kN 4 3kN

3m 3m 3m
A

| ) 3 Y
B. 0B, 0C and AD % : — i
A B

C. 0A, 6B, 6C, 6D and AD

6m

D. 6A, 6B, 6D and AD

E. 6A, 6B, and 6D

* (Page 34 of 128)
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For the frame shown, if A, and C is fixed. The number of redundant forces and the degree of freedom, respectively
are:

A 31 4 kN st 3N
i 3m ¥ 3Im ¥ 3m ¢
B. 1,3 b : = D
FA B
C. 3,3
D. 4' 2 6m
E. 3,4
o ("

Q69: For the frame shown, The FEM for member BD is:

F. WL"2/8
) 15 kN/m
6. 45iim AL
\\Q 4 B__ |
H. -45 kN m . - C_
l. Zero 3m
1 WLA2/12 et

Q70: For the beam shown, the number of redundant forces and the degree of freedom, respectively are:

A 172

0O w
» N
N
R —
S —
([} ——

Af'i;_h ﬁ D
E. 2,4 }(__ L g L | L | L | __a‘
2 T 2 1 2 17T 2 T 2 T 2
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Q71: For the be%lr'ﬁséﬁgv%n,klf support B stalled of 20mm, then the spans rotation are?

A B C D
— 8m———8m————8m——
A. WAB=20mm,¥YBC=-20mm, WCD=0
B. WAB=-20 mm,WBC=20 mm,WCD=0
C. WAB=-0.0025 mm, WBC =-0.0025 mm, YCD =20mm
D. WAB=0.0025 mm, WBC =-0.0025 mm, WCD =0
E. WAB=-0.0025 mm, WBC=-0.0025 mm, WCD =0mm

Q72: For the beam shown, which of the following equilibrium equation at point C is correct?

2 k/ft

¥ ¥ : § k | k Y Y Y Y L
RN r
4 =B c= d

|720 fi ]| 20 ft ! 20 ftgl

McB+Mcp=400 k.ft

McB= 400 k.ft
McB+Mcp+MBc=0

MBc+McB=-400 k.ft

m o o w »

Aand B

Q73: The virtual work method is based on the principle of:

A. Conservation of energy

B. Conservation of momentum
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C. Conservation of mass

D. conservation of angular momentum

E.

None of the above

Q74: Using the virtual method to calculate deflection, A =[mM/EI dx, M represents:

A.

mo o

Internal virtual moment due to unit couple moment (kN.m)

External Moment due to actual loads
External virtual moment due to virtual unit load (kN)
External Shear Force due to real loads

Internal moment due to actual loads

Q75: The assumed positive sign of the fixed end moment and ¥ in the slop-deflection method respectively, are?

A

mo o w

clockwise, counterclockwise

counterclockwise, counterclockwise
counterclockwise, counterclockwise
clockwise, clockwise

depend on load direction

Q76: For the frame shown, assume support D is fixed. The moment (MpB) is:-

A.

MpB=2EK (98) 15 kN/m

bedidiiidy -

MpB=2EK(260+68)

MpB=3EK(20p0+08)

4 m

3m

MoB=3EK (260)

MpB=3EK(Bn)

Q77: For the beam shown, The FEM for member AB at Point B is:

A. WL2/20

B.

C.

WL2/30

WL2/15
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D. WL2/12
20kN/m gy N
E. wL2/8 B
,j{hi l :é
g .0
e il
- T e
(EQ;IE A B C{ :‘_‘;;P
B3 9m l 3m 3m-

Q78: For the frame shown, which of the following equilibrium equation is correct at point C?

A. MBC+MBA+MBD=45 kN.m

15 kN/m

B. MBA+MBD=45kN.m

C. MBC+MBA=0

D. MBC+MBA=45kN.m 3m

E. MBC+MBD=0 D

Q79: For the frame shown below using the force method, Which redundant can be removed?

A. Vertical ReactionatC 8 kN/m

B. Vertical Reaction at A g : 1 4kN/m
A B <

| 9m
C. Moment Reaction at A

6m

D. Horizontal Reaction at A
E. AandC ¢

Q80: For the beam shown in Figure El is constant, M=wx?/2 and m= -x, the vertical reaction at the B is:

A. 5WL/8

B. 3wL/8
C. wL/2
D. wL/3
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E. wL/e | W

| B
_él_
< L >|
|
Q8L1: For the shown frame, the vertical deflection at point C is:-
A. 6500/El $ KN/m
B. 6561/El #, EEREEER \zjkN'm
C. 7500/El IA om B
D. 6550/El
E. 384/El 6m
L? .
4 kN

Q82: For the frame shown below using the force method, if the EI of the member of the BC were doubled, the
value of the reaction at C will be:

A. Quartered 8 kN/m
Y ¥ ¥V ¥ ¥V ¥V ¥ ) 4kN/m

B. Half =

A B (] =

I 9m B
C. Double

‘ 6m

D. Triple <
E. Notchanged 4 €

Q83: To determine the vertical displacement of joint B. Using the method of virtual work, the value of n and N in
member DB, respectively are?

A. O0KkN,O0KkN
B. 1kN,15kN
C. 0.5kN,20kN

D. 0.667 kN, 15 kN
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E. 0.5kN,15kN

20 kN

Q84: For the rectangular cross-section beam shown, if the deflection at C is 5mm. Using virtual work method, what
will the deflection at C if the depth (h) of the beam was reduced by half?

A. 5mm

P
B. 15mm l
C. 20mm
Al $C
D. 30 mm B_n—_Q—n_
E. 40 mm \ |

Q85: For the beam shown, if the deflection at C is 5mm. Using virtual load method, what is deflection at C if the
modulus of elasticity was reduced by half?

A. 2.5mm P
5mm

7.5mm l
10mm A E +C
12.5mm B_=2.

mo o w

Q86: In the force method for analysis of statically indeterminate structures, when removing the redundant force,
the resulted structure should be?
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Statically determinate

Statically indeterminate
Stable
AandC

m oo mw »

BandC

Q87: In the force method, the flexibility coefficient (fCB) represents?

The deflection at C due to applied unit force at C

The deflection at B due to applied unit force at C
The deflection at C due to applied unit force at B
The deflection at B due to applied unit force at B

m o o w »

The deflection at A due to applied unit force at C

Q88: In the force method, the removed unknown force from a structure to make it statically determinate is called?

. Degree of freedom

. Redundant Force

A
B
C. Distribution factor
D. Carry over factor
E

. Flexibility coefficient

Q89: Which formula can be used to determine a joint displacement of a truss due to load using virtual work method?

A | 1-A=SnasTL ‘
8. | 1-A = SnsL ‘

A= S ”_"*’)L
C = E‘\(ap AE

D. |1-A= 2'?;

E 1 9—/Lm‘*Md'
. —_ . EI X

Q90: The Virtual work can be used to determine the deflection in?
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Trusess

Beams

Frames

BandC

m ol o w »

A, B,and C

Q91: The compatibility equations for the deflection at B and C of the beam shown below, respectively are:
P, P,

. _

ApE—————————m b

actual beam

(a)

P, P, B,
A l B 1 C b+ A Bl C ¥ 4 B lc' b
¥ ] v [ ] *
e N I e o D T ee—— S L
%B ot A'pp=Byfes Aep= Byfes Ape=Cyfge Ace= CGfee
primary structure redundant B, applied redundant C, applied

(b) (c) (d)

0=AB+CyfBB+ByfBcand 0=Ac+ CyfcB + By fcc

. 0=AB+ByfBB+ByfBcand 0=Ac+CyfcB+Cy fcc

A
B
C. 0=AB+ByfBB+CyfBcand 0=AB+By fcB + Cy fcc
D. 0=AB+ByfeB+CyfBcand 0=Ac+ By fcB + Cy fcc
E

. 0=Ac+ByfeB+CyfBcand 0=Ac+ByfcB+Cyfcc

Q92: In the compatibility equation shown, the term fgB refers to:

A. Flexibility coefficient

. Angular flexibility

B

C. Stiffness factor 0 — _AB Sk viBB
- )

E

. Rigidity factor

. modulus of elasticity
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Q93: In the equation of virtual-work method for a beam or frame shown below, me is:

LmﬁM
1:60 = dx
0

131

Internal virtual moment in the beam or frame, caused by external virtual unit load

Internal virtual moment in the beam or frame, caused by external unit couple moment
Internal virtual moment in the beam or frame, caused by external real load

Internal virtual moment in the beam or frame, caused by external real couple moment

m o O m »

Internal virtual load in the beam or frame, caused by external real load

Q94: In the equation of virtual-work for the truss, n represents:

4= 355
A. Internalvirtual force in a frame member caused by the external virtual unit load
B. Internalvirtual force in a truss member caused by the external real load
C. Internalvirtual force in a truss member caused by the internal virtual unit load
D. Externalvirtual force in a truss member caused by the external virtual unit load
E. Internalvirtual force in a truss member caused by the external virtual unit load

Q95: For the frame shown, the degree of freedom is:

A 1
Ac= Ay
|
B. 2 O ,'r:
o </
C. 3
D. 4
E. 5 _li»

Q96: The consistent deformation method is also called?
Stiffness Method

Slop-Deflection equations method
Moment distribution method

Virtual work method

m o O @ >»

Force method
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Q97: For the virtual frame shown, if the positive direction of the moment is to be clockwise. Then the internal
virtual moments m: and mz, respectively are:

A. ml=-1.25(x1), m2=1.25 (x)

B. mq= 1(X1), my=-1.25 (Xz)

C. mi=-1(xq), my=-1.25 (x,)

D. mq= l(Xl), my= 1.25 (Xz)

E. m{=1.25(x1), my,=1(X3)

3m

I](‘N<-l—1

SkN

—1 kN
24m
X, 125kN

Q98: For the virtual beam shown, if the positive direction of the moment is to produce a concave up. Then the
internal virtual moments m1 and m3 respectively are:

]

%]

.

0.5 kN
. ml=-1x1and m3=-0.5x3

. ml=1x1and m3=-0.5x3

A
B
C. ml=-1x1and m3=0.5x3
D. ml=1x1and m3=0.5x3
E

. ml=-1x2 and m3=-0.5x3

—

1.5kN

1 kN

Y

R

Q99: To determine the rotation at any point in a beam using virtual work method, it is required to:

. Apply external virtual unit couple moment (kN.m) at this point.

. Apply external virtual unit load (kN) at this point.

A

B

C. Remove the redundant supports

D. Determine the number of redundant force
E

. Calculate the member stiffness Factor
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Question Bank

Q100:

A symmetrical frame has a joint that connect two vertical members with stiffness 3EI/L each and a horizontal

beam with stiffness 4E1/L. What is the distribution factor for one of the vertical members at the top joint?

A.

0.1

0.2

0.3

0.4

m O O W

0.5

Q101:

For the truss shown, to determine the vertical displacement at joint C, a virtual external unit load of 1kN

(upward) was applied at joint C. The sum of product nNL=-369.7 kN2.m; A =300 mm?2 and E = 200 GPa. Then
the value of displacement at C is equal to:

A.

0.16 mm (upward) E
B. 0.16 mm (Downward) ‘ &
N 3m
C. 6.16 mm (upward) i A
C ; \ Y D
D. 6.16 mm (downward) == 2 &
I
E. zero Y Y I !
20 kN 20 kN
Q102: For the truss shown, if A= 400 mmz2 and E= 200 GPa, then the vertical displacement at C is equal to:
1kN
é 9/“—» 4kN P Cl o
'1,-5\";// \\\\T{)‘ %,b,b\&/// \\(S:}’),é
. /./ \\fflf /9/’ P e L \\\\‘/‘/
A NN\ y s O\
4kN €—< NDB AR} 9 B
2kN T T 0.667 kN T
\J
12kN 12BN 55N 0.5 kN
Real Truss Virtual Truss

A. -0.133mm
B. 0.133mm
C. 1.33mm
D. -1.33mm
E. 0.133m
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Q103: The degree of freedom for the frame shown in figure is .........

A 1 25 kN/m
By v v ¥ ¥ o r v O
B. 2 15 kN
C. 3
Em
D. 4
A p |
E. 5 |
}7 firm Em fim |

Q104: For the beam shown, the degree of freedom is
15kN 20kN
A TB T

8 m F—4m—f—4m

LT -

m o O m »
g1 A WD -

Q105: In the equation of virtual, the strain energy caused by temperature; the symbol 6Tm means:

A. uniform temperature change

B. temperature difference between top and bottom face of the beam

C. temperature difference between the mean temperature and the temperature at the top or
bottom of the beam
D. temperature difference between the beam center line and the top beam face

E. internalforce difference between the top and bottom face of the beam face

Q106: When a structure is loaded, specified points on it, called .................... will undergo unknown
displacements.

A. Hinges
Nodes

Supports

Joints

mo oW

None of the above

N (Page 46 of 128)'




S5 Al / glall Eomdl g Jladl welaal] 34 39
dool) A oud / dwaidl 48
JUadl p bl i Lol Alw eliy

Ministry of Higher Education & Scientific
Research\Tikrit University Engineering College

Civil Eng. Dept.

Question Bank

Q107: Determine the reaction Cy (chosen as a redundant) of the shown frame using force method . El is constant.
Given: member AB: M =-0.25 x2, m = x, member BC M=0, m=0

A. Cy=3k 500 Ib/ft

B. Cy=187k "

C. Cy=25k

10 ft

D. Cy=4.1k

E. Cy=3.07k

Q108: Determine the reaction Ay ( Cy is chosen as a redundant) of the shown frame using force method . El is
constant. Given: member AB: M =-0.25 x2 , m = x, member BC M=0, m=0

A. Ay=3k 500 Ib/ft

B. Ay=1.87k A

0f
| 10 ft

C. Ay=3.125k

10 ft

D. Ay=4.1k

E. Ay=3.07k

Q109: Determine the reactions at the supports B (By) (which chosen as a redundant), Assume B and C are rollers
and A is pinned, using force method The support at B settles downward 0.25 ft . Assume A' B = 1.544 in (down)
and Fbb = 0.03432 in/k (up)

A. By=18.07k

3k/ft
B. By=21.77k

AR A N B B N O O AR BB BN AR A

C. By=23.02k

Gl B
D. By:377k -.‘:,f".
E. By=45.8k 12 ft ! 12 ft
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Q110: Determine the reactions at the supports A (Ay) ( By is chosen as a redundant), Assume B and C are rollers
and A is pinned, using force method The support at B settles downward 0.25 ft . Assume A' B = 1.544 in (down)
and FBB = 0.03432 in/k (up). (Hint: first find By from compatibility equation then find Ay from equilibrium
equation)

A. Ay=17.1k

Ay=21.77k

Ay =23.02k

Ay =377k

mo oW

Ay=45.8 k 12 fit ! 12 ft

Q111: Determine the reactions at the supports A (Ay) (which chosen as a redundant), Assume A is roller and C is
fixed, using force method. Assume AA =-17066.67/El and FAA= 3925.33/EI

A. Ay=9.23k 10k

f 8ft | 8ft |

B. Ay=2177k
C. Ay=12.56k
10t

D. Ay=15.2k

E. Ay=4.35k

Q112: Determine the reactions at the supports C (Cy) (Ay is chosen as a redundant), Assume A is roller and C is
fixed, using force method. Assume AA =-17066.67/El and FAA= 3925.33/EI

A. Cy=3.2k 10k

' 8 ft | 8 ft |
B. Cy=7.5k

A
C. Cy=251k

D. Cy=5.65k )

E. Cy=3.07k

N (Page 48 of 128)'




S5 Al / glall Eomdl g Jladl welaal] 34 39
dool) A oud / dwaidl 48
(P /PO [PRCIRPRIN| E 1T JEITH

Ministry of Higher Education & Scientific
Research\Tikrit University Engineering College

Civil Eng. Dept.

Question Bank

Q113: For the beam shown in Figure and using the slope-deflection method, the MBC is equal to ......................
Given: (FEM)BC =-135 k.ft, (FEM)CB = 13.5 k.ft, Aand C is fixed and B is roller.

6k 0.5k/ft

YyYYYVYVYY

YYY VY VY

—st—)—s8— 18 ft |

MBC = (2EI/18) (6B) -13.5
MBC = (3EI/18) (6B) +13.5
MBC = (4EI/18) (6B) -13.5
MBC = (2E1/18) (26B) -13.5

m o O m »

MBC = 3EI/18 (6B)

Q114: For the beam shown in Figure and using the slope-deflection method, the MCB is equal to ................. Given:
(FEM)BC =-13.5k.ft, (FEM)CB = 13.5 k.ft , A and C is fixed and B is roller

6k 0.5 k/ft

| T
A _J!Lf C

8 ft —|—8 ft ——| 18 ft |

|
S —

MCB =(2EI/18) (6B) -13.5
MCB = (3EI/18) (6B) +13.5
MCB = (4EI/18) (6B) -13.5
MCB = (3EI/18) (6B)

m oo mw »

MCB = (EI/9) (6B) +13.5
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Q115: For the frame shown in Figure, using the slope-deflection method, the MBA is equal to .................. .Given:
(FEM)BC =-30 k.ft , A and C are pinned and B and D are fixed
A. MBA=0.2EIBB-30 8k
B. MBA=0.2El 6B +30 15 ft—|—10ft i Hn—
C. MBA=(2/15) EI 8B +30 ?;1 B__ E
D. MBA=0.2EIBB e
D

E. MBA=(2/15)EI 8B A

Q116: What will be the value of Ue if material is linear elastic? Moment is increased from 0 to m gradually.

A. 1/4M0

B. 13M6
C. 12M¥6
D. M6
Q117: The shown structure has ................. DOF

Al

B. 2 8 kN

-
»d

C. 3

Sm

1
il

D. 4

P eron®™ ee [ evop

E. 5 A

Q118: The distribution factor of member OB of the shown structure is ............... ('supports conditions are A :roller
B: hinge and and C is fixed)
A 2/3
B. 1/2
C. 3/8

D. 1/8

E. 1/3
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Q119: The carry-over factor CBA of the shown beam is ................

A. a/b

B. b/L 6 internal hinge BDM
C. L/b M . b ,,,{,J},”

D. b/a 2

E. a/(2b) . L ,

Q120: For the shown beam, when use the moment distribution method used for statically indeterminate structures,
If M =4000 N.m (applied in A), then the fraction of M carried over to Joint B (M’) will equal to ....................

A. 4000 N.m
8000 N.m

12000 N.m M’

.4 o3
‘w/

2000 N.m

moo w

3000 N.m

Q121: When use the compatibility equation to analyze a structure, the term f can measured by .......................

A. rad/m

N.m /rad
rad/N.m

rad

mo o w

m/n

Q122: When use the compatibility equation to analyze a structure, the term a can measured by:

A. rad/m

N.m /rad
rad/N.m

rad

moo®

n/m
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Question Bank

Q123:

For a continuous beam ABC, the stiffness factor for BA is (El) and for BC is (1.5 El) , the distribution factor

forBAwillbe .....................

A

2

B. 03
C.
D
E

0.8

. 0.4
1

Q124:

For the shown beam of uniform cross section, A: Fixed , B hinged and E is free, at joint B the stiffness

factor from span BE will be ...................

A.

moo w

0.5 El

0.75El

El

NN SASS

2 El

|
l 4m ! 4dm !
Zero

Q125: For the shown beam, when use the moment distribution method used for statically indeterminate structures,
and if M = 3000 N.m (applied in A), then the fraction of M carried over to Joint B (M") will equal to .....................

A.

mo oW

3000 N.m

6000 N.m
12000 N.m

2250 N.m

1500 N.m

Q126: When using the force method to analyze the shown beam, the compatibility equation for the redundant
moment at point A iS .......cccevvenene

A.

mo o

0=06A + MAaAA + MB aAB

30 EN/m

" ‘¢
0 = 6B+ MAQAA + MB aAB . 1) 1) ‘

‘M= R el
_ "3 =—. — — L}
0=6A + MA aBA + MB aAA "'1"1 ey — Bl
0=6B + MA aAB + MB aBB .

im -m

0= 06A+ MA aAA + MB aBA
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Q127: For the shown beam, when the force method is used to find the reactions and if the MB and MA will
considered as a redundant , the moment at B (MB) will equal to .................. , Given : OA = 151.9/EI , 6B =
118.1/E1, aAA =2/El, aBB = 2/El , aAB = 1/EI

A. MB=-61.9kN.m

X 30 kN/m A
B. MB=-64.06 kN.m \

STTITIITTT] :
C. MB=-106.1 kN.m ;:--..} — — =_—-1}:0'
D. MB=-93.07kN.m A A
E. MB=-28.1kN.m Iim l im

Q128: When using the force method to analyze the shown beam, the compatibility equation for the redundant
moment at point B iS ..o
A. 0=6A+MAaAA + MB aAB

30 kN/m

) ¢
B. 0=6B+MAaAA +MB 0AB i 1) 1) ’

’ - - -y 4‘
C. 0=6B+MAQBA+MB aBB *y m— —— ¢

{uA N e i =S B:'
D. 0=6B+MA aAB+ MB aBB A
3 3

E. 0=6B+MA aBA+MB aBA S m RN

Q129: For the truss shown, the number of compatibility equation required to analyze the truss is .....................

Al

For the shown beam with two fixed ends, the number of compatibility equation required to find the unknown
reactions is ..........co.....
Al

B. 2
C. 3
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Q130: For the shown beam with two fixed ends, the number of compatibility equation required to find the unknown
reactions is .................

A 1 P

B. 2 ! a l b !
— -

C. 3 S p—

D. 4 IA\ C_\.t

s ! , !

Q131: When use the compatibility equation to analyze a truss, the term fACBC means

A. flexibility coefficient, refers to the relative displacement at member BC, caused by a real load
at AC.

B. relative displacement, refers to the relative displacement at member BC, caused by a real load
at AC

C. flexibility coefficient, refers to the relative displacement at member BC, caused by unit load at
AC

D. relative displacement, refers to the relative displacement at member AC, caused by a unit load
atBC

E. flexibility coefficient, refers to the relative displacement at member AC, caused by a unit load
atBC

Q132: When use the compatibility equation to analyze a structure, the term aBC means

A. flexibility coefficient, as the deflection at B caused by a unit couple moment applied to AC

B. flexibility coefficient ,as the angular deflection at C caused by a unit couple moment applied to
B

C. flexibility coefficient ,as the angular displacement at C caused by a unit couple moment applied
toB

D. flexibility coefficient, as the angular displacement at B caused by a unit load applied to C

E. flexibility coefficient ,as the angular displacement at B caused by a unit couple moment applied
toC
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ion Bank . . . . - C
In the mgrlﬁétﬁ(t"algtnrlbutlon method for the statically indeterminate frame shown in Figure, the distribution

factor for the member AB (DFAB) is equal to -----------

A

mo o w

1000

4000 K p» = 1000 AV Kaa = 4000 I

0l soo0 B

10 000

0.4

Q134:

If the member has a circular cross-sectional area out of the plane of its cross section will occur

when it is loaded

no warping or distortion

Maximum warping or distortion
Minimum warping or distortion
depend on the loading value

Flexural-warping

mo o »

- When use the compatibility equation to analyze a structure, the term fBC means

flexibility coefficient, refers to the deflection at B, caused by a real load at C

flexibility coefficient, refers to the deflection at C, caused by a unit load at B
deflection at B, caused by a unit load at C
deflection at C, caused by a unit load at B

flexibility coefficient, refers to the deflection at B, caused by a unit load at C

Q136:

m o O W

In virtual-work equation 1. 6=/(m0 M)/EI dx, the term "1" represent ...................

internal virtual unit force acting on beam or frame

external virtual unit force acting on truss
external virtual unit moment acting on beam or frame
the internal virtual moment acting on beam or frame

external virtual unit vertical force acting on beam or frame
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Q137: In virtuaﬁl\'x/or equation 1. A=JmMV/EI dx, the term "1" represents .....................

the internal virtual unit load acting on a beam or frame

the external virtual unit load acting on a truss
the external virtual unit load acting on beam or frame

the internal virtual moment acting on beam or frame

m o o w »

the external virtual unit moment acting on beam or frame

Q138: In virtual-work equation 1. A=) nNL/AE , the N is symbol refer to ...................

A. theinternal virtual moments due to real applied loads

the external virtual unit load
the internal virtual loads caused by real loads

the external applied load

mo o w

internal normal force caused by real loads

Q139: The m0O symbol in the virtual work equation is ..................

A. Internalvirtualmomentinthe beam or frame, caused by external virtual coupled load or virtual
moment

B. External virtual moment in the beam or frame, caused by the external virtual coupled load or
virtual moment

C. Internalvirtual momentin the beam or frame, caused by the external virtual load

D. External virtual moment in the beam or frame, caused by the external virtual

E. None of the above

Q140: Carry over Moment is defined as ...................

A. The moment applied at one end to cause unit slope at the support

B. The additional moment applied at one end to completely resist the rotation caused due to
external loading
C. The moment developed orinduced at one end due to a moment at another end

o

The moment applied at one end to cause unit slope at another end

E. None of the above
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Q141: The ratio of a moment produced at a joint to the applied moment at the other joint, without displacing it is
known as ...............

A. Moment factor

Distribution factor
Displacement factor

Carry over factor

mo oW

Rigidity factor

Q142: The sum of Distribution Factor at a joint is always ......................

A. one

zero
Depends on total Member

EI/L

moo w

2EI/L

Q143: In moment distribution method, stiffness factor K at A (for member AB) can be defined as .................

>

The amount of force V required to rotate the end A of the beam 68A =1 rad

The amount of moment M required to rotate the end A of the beam 6A=1rad
The amount of force V required to make a displacement the end A of the beam 6 = 1 unit

The amount of moment M required to rotate the far end B of the beam 6B =1 rad

m O O @

The amount of moment M required to rotate the end A end B and of the beam 6A and 6B "1 rad"

Q144: Analysis of statically indeterminate structures by the force method can be applied for .....................

A. Trusses only

Beams and Frames
Trusses and beams

Frames only

mo o m

Trusses, Beams and Frames
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Q145: The beams and frames can resist the following forces

A. Axial forces

Shear forces
Shear and moment forces

Axial, shear and moment forces

mo o

Torsion

Q146: The truss structures can resist the following force ................
A. Shear forces

Shear and moment forces
Axial forces

Torsional forces

moo w

None of the above

Q147: The unit load method is also called ......................

A. Euler's Method

Virtual work method
Real method

Castigliano's method

mo oW

Conjugate Beam method

Q148: The Virtual work refersto .................

A. Virtual work done by virtual forces

Actual work done by actual forces
Actual work done by virtual forces

Virtual work done by actual forces

mo oW

Energy in structure due to virtual forces
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Q149: The principle of virtual work states that, for a body to be in equilibrium, the virtual work should be

A. Anyvalue between zero and one
Zero
Maximum

Minimum

mo o

Half of the applied external load

Q150: In the moment distribution method, K is:

A. Joint Stiffness Factor

Total Stiffness Factor
Member Degree of Freedom

Jointrigidity

mo oW

Member Stiffness Factor

Q151: In the virtual-work equation 1. A=) nNL/AE , n is refer to ...................

A. Theinternal applied virtual moment

The applied external virtual unit load
The internal virtual load caused by external virtual unit load

The external applied load

mo oW

The support reaction

Q152: The truss shown in Figure could be the virtual truss system to find ................

A. Therotation at B D
B. The horizontal displacement at B
C. The vertical displacement at B

D. Thevertical displacement at D

E. The torsion strain energy at truss m )

| 1kN Yy
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Strength of Materials

Q1: For the shear diagram shown, the maximum negative bending moment is:

re——d M 2 meje2 mote2 mT m—-
M//m
_
/
-
é
% —80
E. -40kN.m F. -80 kN.m
G. - 120 kN.m H. - 160 kN.m

Q2: A solid steel shaft has a length of 3m. If the polar moment of inertia J = 3.10x10° mm?®, the modulus of rigidity
is G = 83 x 10° N/m?and the angle of twisting is 1.6 °. What is the value of applied torque.

E. 1.2kN.m F. 2.4KkN.m
G. 42kN.m H. 4.4 KkN.m

Q3: The element shown is subjected to a triaxial stress. The formula to calculate the strain in y-direction (ey) Is:

E. sy—%[ay—;wx+uaz] Uz:g l

1 v
F.g = E [ay + uoy, + ,uaz]

1 D __"”‘zg
G. g = E[—ay — UO, — ,uaz] /

¥
H. g = %[ay — UOT, ,UO'Z] p
Gy:z
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Q4: The area moment method is used to calculate ?

E. The flexural stress F. The deflection

G. The axial deformation H. The shear stress

Q5: The two columns shown have the same dimensions and properties. The critical load (Pc) of coll is ---------
times less than the critical load (Pr) of the col2:

E. 4 F. 8 Lold
G. 12 H. 16

Col1 Col2

Q6: For the beam section shown, the maximum shear stress occur at ........

E. The top fiber F. The bottom fiber // / %
e

G. The neutral axial H. The junction between

N\

web and flange NA

NN

Q7: The maximum deflection in a simply supported beam occur when ......
A- The slop zero B- The slop is minimum

C- The slop is maximum D- The shear is zero

Q8: A homogeneous bar AB of 150-kg weight carried a 2- KN load. The bar is supported by a pin at B and a 10-
mm dimeter cable CD. What is the stress in the cable CD:-

A- 26.2 MPa ' T
B- 261.2 MPa T
C- 36.2 MPa e dn LA
D- 361.2 MPa 1 ’

2kN
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Q9: For the beam shown, What is the value of maximum positive bending moment:

20kN
20 kN /m
A- 2.25 KN.m l
B- 12.5 kN.m
C- 225kN.m ‘
D- 32.5kN.m 4m I 2m |

Q10: A 40 mm in diameter steel bar and 5m length is subjected to an axial load of 60 kN. If the modulus of
elasticity is Est = 200 GPa. What is the value of the axial deformation (3)?

A- 1.19 mm B- 2.19 mm
C- 11.9 mm D- 21.9 mm

Q11: A beam of 100-mm wide and 200-mm high in cross section and 8m length, carried a uniformly distributed

load of 6 kN/m. What is the value of the maximum flexural stress?

A- 50.8 MPa B- 62 MPa
C- 68.5 MPa D- 72 MPa

Q12: A hollow steel shaft with a length of 3m is subjected to a torque of T=4 kN.m. If the polar moment of inertia
J =3.10 x 10° mm* and the modulus of rigidity is G = 83 x 10° N/m2. What is the angle of twist () in degree?

A- 1.22° B- 2.31°
C- 267° D- 4.66°

Q13: If the critical load (Pcr) of two-fixed ends column is 400 kN. What is the corresponding value of P if the

column is fixed-free ends with the same length and cross section:

A- 25kN B- 50 kN
C- 75kN D- 100 kN
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Q14: For the assembly shown, if P = 50 KN, what is the axial deformation (8) developed in the aluminum bar. Use
Ea =70 GPa.

A. 23.8 mm (lengthening) Bronze Aluminum Steel
B. 2.38 mm (shortening) A =450 mm? ___A =600 mm? = 4 .300 mm?

. 3P _|e—P 4Pt > 2P
C. 2.38 mm (lengthening)

D. 23.8 mm (shortening) LU-S m»}-——l.ﬂ m—-l—-———U.B m——l

Q15: Determine the maximum shearing stress developed in the aluminum rod. Use Ga= 28 GPa.

100 mm dia. 75 mm dia.
A. 12.73 MPa / 40 KN A
B. 14.33 MPa ﬂ | 7\
C. 17.73 MPa Aluminum f( steel (3 y ¥()
D. 19.33 MPa / t Bronze
A—3m 2 m—le—
1.5 m

Q16: Determine the maximum compressive stress developed in the beam shown at the section of maximum moment.

A. 1033.3 MPa
10 kN 10 kN -

B. 1133.3 MPa

| 60 kN/m | ¥ 200 mm
C. 1333.3 MPa "

2m 8m 2m AL 7 S

D. 1533.3 MPa 1 T ez O

R, Ry I nya =60 X 105 mm?*

Q17: The element shown is subjected to three perpendicular normal stress a,, g, and o, then the strain in the x-

direction can be calculated from:

g,
A = lo—v (0, )]
B. & = %[ax +v (g + Gz)] g, Oy
. | ——
C. gx:E[ax—v(ay+az)] /
D. gx=%[ax+v(ay—oz)] oy ¥ ‘]‘
0,
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Q18: In Moher’s circle, the radius of the circle (R) represents:

A. Maximum tensile stress B. Maximum compressive stress

C. Maximum shear stress D. Maximum bearing stress

Q19: Two columns have the same geometry and properties but with different ends support. One with two hinged-

ended and the other with two fixed- ended. The critical load (Pcr) of the two hinged- ended is ----------- times than
the critical load (Pcr) of the two fixed- ended:

A. 0.25 times B. 0.5 times

C. 2 times D. 4 times

Q20: If the pressure in a thin walled cylinder tank is raised to the bursting point, then the failure in the cylinder will
occur due to:
A. Shear stress B. Longitudinal stress

C. Bearing stress D. Hoop stress

Q21: If the diameter of rod EF is 12 mm, what is the stress developed in that rod ?

VAR A S A A A S A A 4

A- 6.61 MPa P j G

B- 8.61 MPa o Bl et 1

C- 10.61 MPa Y 1.0

D- 12.61 MPa = | 1,
—

1m

Q22: For the loaded beam shown in Fig. below, if Ina = 15.6 mm*, what is the value of maximum tensile stress
developed in the beam?

20 kN

l — 220 —
A- 0.14 MPa l 4UT 80

NA ——— —————
B- 0.22 MPa ! g

2m ——— 3m —— 180

C- 0.24 MPa B =
D‘ 0.32 MPa (Dimensions in mm)
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n?m2El

Q.23: To calculate the critical load for the two-hinged ends columns, the used formula is P, = T

Where n =1, what is the value of n for the case of one-end fixed (flange) columns?
A-0.25

B- 0.50

C-0.75

D- None of the above

Q.24: Which of the following sections can support a higher bending moment?

. |-_200mm_|4L
[ == amwermiwi)|
—15mm s J0mm

O 0O m >»

Q25. For the beam section shown, the maximum value of the shearing stress is located at:

_ — 200 —|
A. The top fiber .
B. The centroide 1 R | o »
C. The junction between the web and flage Il g
) 40— +
D. The bottom fiber T =
Q26. For the loaded beam shown, the maximum value of deflection is located at:
A. point B P P
B. PointC BY cy
C. Mid-Span AP =—— == | D
; LI vy JG .
D. pointD
L L L |
' 3 3 3 '

Q28: A 40 mm in diameter steel bar and 5m length is subjected to an axial load of 60 kN. If the modulus of elasticity
is Est =200 GPa. What is the value of the axial deformation (5)?

A.1.19 mm B. 2.19 mm
C.11.9mm D.21.9 mm
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Q29: A beam of 100-mm wide and 200-mm high in cross section and 8m length, carried a uniformly distributed
load of 6 kN/m. What is the value of the maximum flexural stress?

A. 50.8 MPa B. 62 MPa
C. 68.5 MPa D. 72 MPa

Q30: A hollow steel shaft with a length of 3m is subjected to a torque of T=4 kN.m. If the polar moment of inertia
J =3.10 x 106 mm4 and the modulus of rigidity is G = 83 x 109 N/m2. What is the angle of twist (0) in degree?

A. 1.22° B.2.31°
C.2.67° D. 4.66°
Q31: If the critical load (Pcr) of two-fixed ends column is 400 kN. What is the corresponding value of Pcr if the
column is fixed-free ends with the same length and cross section: ( 1 mark)
A. 25 kN B. 50 kN
C. 75kN D. 100 kN

Q32: If T= 4 kN/m, determine the angle of rotation in degree of the free end with respect to the fixed end. Use Ga
=28 GPa and Gs= 83 GPa and J.= 3.10x10° m*, Js= 6.13x10" m*.

A- 6.43 0 75 mm dia. 50 mm dia.
. T o7
B- 6.63
C- 6.83° ZiAluminum l Steel i ; ;

D- 6.93° é-/ _'I
§+—2 mA*L—l.B m

Q.33:_A beam of 5 m length and 100x200 mm rectangular cross section, carrying a uniformly distributed load of
80kN/m, what is the maximum value of bending stress?

A- 150 MPa
B- 210 MPa
C- 318 MPa
D- 375 MPa
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Q.34: If the critical load of a fixed-free ends column is (Pcr), what is the corresponding value of the critical load for
a two fixed ends column?

A- 4Pcr B- 8Pcr

C- 12P¢ D- 16P¢
Q.35: A cylindrical tank with diameter of D mm and thickness t mm is subjected to a pressure of p MPa, the hoop
stress is calculated using:

A- oy = — B- g, = %

C_O-h=_ D'O'h=4—t

0.36: For the beam section shown, the maximum value of the shearina stress is located at:

A- Neutral axis %
| 7
B- Top fiber ] 200 mm
. /]
C- Bottom fiber NA
D- Junction between the flange and the web @2@ 80 mm

I na =60 X 108 mms#

Q.37: The steel rod is subjected to the loading shown. If the cross-sectional area of the rod is 50 mm? and E= 200
GPa, determine the total displacement of its end D.
15m 1.25 m~—‘

A- 8.50 mm (Shortening)

B- 8.50 mm (Lengthening)
= =
C 4kN D 2kN

C- 0.850 mm (Shortening)
D- 0.850 mm (Lengthening)

Q38: The element shown is subjected to a triaxial stress. The formula to calculate the strain in y-direction (&) is:

A- ¢, =%[az—u0x+u0y] az=§ l
1 v
B- ¢, ZE[O'Z + Uoy +/,Lay] ,
1 N T
C- g :E[_O-Z_”'O-x _Hay] /
1 ¥
D- ¢, =E[ayz+,uax +uay] P
Y~ a
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0Q39: The element shown is subjected to a triaxial stress. The formula to calculate the strain in y-direction (&,) is:

A- Fpe=183.331b

B- Fpoe=283.331b
C- Fpbe=383.331b
Fpe=833.331b

¢

3

Ys001b

QA40: For the state of stress at a point, if 6,4, = 150 MPa and 0., = 50 MPa. What is the maximum shearing

stress.
A- Tpax = 50 MPa
B- Tyax = 100 MPa
C- Tjax = 150 MPa
D- Tyjax = 200 MPa

QA41: For the load, shear and moment diagram, what the value of shear (y1) and the value of the moment (y2),

respectively.
A- y1=-12KkNand y2=0 kN.m
B- y1=-12kN and y,= 18 kN.m
C- y1=18 kN and y, =-18 kN.m
D- y1=-18 kN and y>=-75 kN.m

| 2m O s | GxN
il 1 /500 m
L /5
75"“”([L 1)
¥
18 A
V() .

M(xH-m)
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Foundation Engineering

1. In designing a subsoil exploration program for a tall structure, the depth of
boring should typically extend to a depth where:

A) Hard strata is encountered

B) Groundwater table is found

C) Increase in stress due to foundation load becomes negligible

D) First cohesive layer is detected

2. Which of the following field tests gives a direct measure of undrained shear
strength in soft clays without requiring sample retrieval?

A) Standard Penetration Test (SPT)
B) Cone Penetration Test (CPT)

C) Vane Shear Test

D) Pressuremeter Test

3. The most significant source of error in the interpretation of SPT N-values
arises from:

A) Energy loss due to rod length and hammer type
B) Equipment cost variability

C) Soil disturbance during sampling

D) Inability to penetrate gravel

4. What is the main reason for reduced bearing capacity when a water table is
located near the base of the footing?

A) Increase in overburden pressure

B) Reduction in soil strength due to reduced effective stress
C) Increased skin friction

D) Higher load distribution efficiency

5. Which of the following modifies the Terzaghi bearing capacity factors for use
in Skempton’s bearing capacity equation?

A) Water table correction factors

B) Shape factors

C) Cohesion-only conditions (for clay)
D) Load inclination factors
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6. The bearing capacity of a shallow footing decreases when:

A) The soil compressibility increases
B) The footing width increases

C) The water table drops

D) The unit weight of soil increases

7. For a footing under eccentric loading, what is the effect on bearing capacity?

A) No change if the load is concentric

B) Increased bearing pressure

C) Effective footing area decreases, reducing bearing capacity
D) Shape factor becomes irrelevant

8. In case of inclined loading on a footing, the bearing capacity is adjusted using:

A) Shape factors only

B) Depth factors only

C) Inclination factors that reduce Ng and Ny
D) Skempton’s cohesion factor

9. In Terzaghi’s bearing capacity equation, which of the following is a limitation?

A) Itincludes the effect of eccentric loading

B) It accounts for inclined load effects

C) It allows for water table fluctuation above footing

D) It assumes general shear failure in homogeneous soils

10. Immediate settlement primarily occurs due to:

A) Reorientation of clay particles

B) Expulsion of pore water under long-term loading

C) Elastic deformation of dry or saturated soils without drainage
D) Chemical weathering of soil minerals

11. Schmertmann’s method (1978) is mainly applicable to:

A) Sands and overconsolidated silts
B) Cohesive saturated clays

C) Collapsible loess soils

D) Peat and organic soils
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12. Bjerrum’s correction method accounts for:

A) Immediate settlement only

B) Overestimation in settlement due to rigid footing assumption
C) Secondary compression effects

D) Layered soils’ effect on primary settlement

13. Primary consolidation settlement is driven by:

A) Air expulsion from voids

B) Elastic strain recovery

C) Dissipation of excess pore water pressure
D) External temperature fluctuations

14. The coefficient of secondary compression (Ca) relates to:

A) Increase in pore pressure

B) Settlement after 90% consolidation

C) Rate of elastic settlement

D) Time-dependent settlement under constant load

15. For normally consolidated clays, primary consolidation is:

A) Negligible

B) Significant and time-dependent
C) Nonexistent in saturated soils
D) Linear with time

16. Which of the following best describes the primary load transfer mechanism in
point-bearing piles?
A) Frictional resistance along the shaft
B) Skin resistance in cohesive soils
C) End-bearing resistance at the pile tip
D) Load sharing with adjacent piles

17. According to Meyerhof’s method, the ultimate end-bearing capacity (Qp)
depends primarily on:
A) Pile length and groundwater table
B) Effective overburden pressure and soil type
C) Cone resistance and pile spacing
D) Modulus of subgrade reaction
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18. Which pile material is most suitable in aggressive chemical environments like
marine conditions?
A) Timber
B) Concrete
C) Steel
D) Fiber-reinforced polymer

19. The major difference between friction piles and point bearing piles lies in:
A) Pile diameter
B) Type of pile cap used
C) Load transfer mechanism
D) Installation technique

20. Negative skin friction on piles occurs when:
A) The surrounding soil settles more than the pile
B) The pile is loaded beyond its elastic limit
C) Groundwater rises above the pile base
D) Lateral soil movement is restrained

21. Group efficiency for closely spaced piles in clay is generally:
A) Equalto 1
B) Less than 1 due to overlapping stress zones
C) Greater than 1 due to end bearing overlap
D) Unaffected by pile spacing

22. Elastic settlement of a group of piles depends most on:
A) Soil cohesion and pile shape
B) Pile diameter and pile cap stiffness
C) Modulus of elasticity of soil and pile spacing
D) Type of pile head connection

23. Which of the following assumptions is NOT part of Rankine’s active earth
pressure theory?
A) Soil is dry, homogeneous, and cohesionless
B) Wall yields sufficiently to mobilize active pressure
C) Wall-soil friction is considered
D) Backfill surface is planar
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24. Coulomb’s earth pressure theory differs from Rankine’s by:
A) Considering wall friction and wall inclination
B) Assuming purely cohesive soil
C) Ignoring wall-soil friction
D) Assuming the wall remains completely vertical
25. The factor of safety against sliding for a retaining wall is calculated using:
A) Total vertical load / resisting moment
B) Shear strength of soil / active pressure
C) Passive pressure / wall height
D) Resisting force / driving force
26. A gravity retaining wall resists earth pressure primarily by:
A) Structural reinforcement
B) Wall curvature
C) Its own weight
D) Anchor bolts
27. What is the fundamental assumption in the analysis of cantilever sheet pile
walls in sandy soils using the free earth support method?
A) The passive pressure acts only at the bottom
B) The moment at the base is zero
C) Active and passive pressures are equal
D) Soil pressure distribution is linear
28. In sandy soils, the depth of embedment for a cantilever sheet pile wall is
determined by:
A) Considering both cohesion and friction angle
B) Ensuring equal moments of active and passive earth pressures
C) Equating active pressure and surcharge
D) Neglecting soil unit weight
29. In clay soils, what is the primary failure mode of cantilever sheet pile walls if
not properly designed?
A) Tensile cracking
B) Local crushing
C) Hydraulic uplift
D) Rotational slip failure
30. In sandy soils, increasing the friction angle (¢) will generally:
A) Decrease passive resistance
B) Increase active pressure
C) Reduce required embedment depth
D) Have no effect
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1)

2)

3)

4)

5)

6)

Steel Structures Design

Beams behavior at compression zone depending on:

a) Applied dead and live loads.

b) Their lateral bracing situation.

c) Cross sectional area.

d) Yielding stress of steel used.

Block shear failure in a tension member typically involves:

a) Shear along the longitudinal section and tension along the transverse section.
b) Tension along the longitudinal section and shear along the transverse section.
¢) Tension along both the longitudinal and transverse sections.

d) Shear along both the longitudinal and transverse sections.

What end condition must a column satisfy for Euler's buckling load equation
to apply?

a) Ends must be fixed and not rotate.

b) Ends must be free to rotate but not translate laterally.

¢) Ends must be free to rotate and translate laterally.

d) Ends must be rigidly fixed.

The spacing distance value (L) is dependent on:

a) The beam cross sectional area.

b) Yield stress of steel used in beam manufacturing.

¢) The dimensions of the beam cross section and on its yield stress.
d) The applied load and moment.

Which of the following is a lateral load?

a) Dead load.

b) Live load.

¢) Wind load.

d) Gravity load.

Elastic critical moment is:

a) Bending moment at which beam do not fail by lateral buckling.
b) Bending moment at which beam fails by lateral buckling.

c) Shear force at which beam do not fail by lateral buckling.

d) Shear force at which beam fails by lateral buckling.
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7) A beam of W shape turned on its side when subjected to gravity loads may be
a) Stronger than one in the upright position.
b) Buckled laterally when all section points reach yielding.
¢) Lateral-torsional buckling is not applicable.
d) Complies with zone 3.
8) A beam that is wholly encased in concrete or that has its compression flange
incorporated in a concrete slab is.
a) Considered in zonel.
b) Considered in zone2.
¢) Considered in zone3.
d) None of above.
9) The lateral-torsional buckling modification factor for nonuniform moment
diagrams Cy is affected by:
a) The end restraint.
b) Loading conditions of the member.
¢) The end restraint and loading conditions of the member.
d) Cross section properties and type of steel used in beam manufacturing.
10) A compact section is a section that:
a) developing a inelastically stress distribution before buckling locally
b) developing a fully elastic stress distribution before buckling locally
c¢) developing a fully plastic stress distribution before buckling locally
d) developing a partially plastic stress distribution before buckling locally
11) Inwhich of the following cases shear does not govern design of beam?
a) when web thickness is large in plate girders
b) when depth of beam section is small and loaded uniformly
¢) when large concentrated loads are placed near support
d) when two members are rigidly connected together with their webs lying in same
plane
12)  When a steel member is simultaneously subjected to axial loads and
bending moments, it experiences:
a) Torsion
b) Shear
c) Flexure-torsion interaction
d) Pure axial deformation
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13) Secondary forces in members subjected to bending and axial loads are
developed because:
a) The members are not connected with frictionless pins.
b) The members’ centers of gravity do not exactly coincide at the joints.
¢) The connector's centers of gravity do not exactly coincide at the joints.
d) All the above.
14)  Which of the following steel cross-sectional shapes is generally preferred
for resisting combined bending and axial loads due to its efficiency?
a) Rectangular
b) Circular
c¢) I-shaped (wide flange)
d) T-shaped
15) The second-order moment is:
a) An external moment applied along unbraced length of member.
b) Equal to the axial compression load times the lateral displacement or
eccentricity.
¢) The moment produced due to sidesway.
d) Equal to the moment due to lateral displacement and sidesway.
16) Inthe AISC specifications, what is the approximate method used for?
a) Analysis of beams only
b) Analysis of columns only
¢) Analysis of steel members subjected to combined bending and axial loads
d) Analysis of tension members only
17) Inthe AISC code, what is the typical limit state that is checked for
members subjected to combined axial loads and bending moments?
a) Yielding
b) Buckling
c) Deflection
d) Fatigue
18) What s required for the analysis of built-up compression members?
a) Knowledge of cross-sectional properties and component connections.
b) Only the material properties of the components.
c) Calculations of lateral forces acting on the member.
d) Determination of buckling modes without connection details.

(Page 76 of 128)



o S5 Aae b/ odadl Sl g Jladl eudaill 5§ 39
dool) A oud / dwaidl 48
Jladl a glidl g giw Lol M el

Ministry of Higher Education & Scientific
Research\Tikrit University Engineering College

Civil Eng. Dept.

Question Bank

19) What is the significance of the term "‘compact section® in AISC when
analyzing steel members under axial loads and bending?
a) Section is not prone to lateral-torsional buckling
b) Section has a slender and flexible profile
c) Section has a sufficient level of compactness to resist buckling
d) Section is immune to axial loads
e) Adjust the column dimensions
20)  When considering unbraced frames, where do the maximum primary
moments typically occur?
a) Beam midpoints
b) Column ends
¢) Bracing locations
d) Diaphragm connections
21)  Where do the maximum sidesway moments occur in unbraced frames?
a) At the mid-span of beams
b) At the column ends
c) At the mid-height of columns
d) At the joints of members
22) What does the equivalent axial load method involve in beam-column
design?
a) Replacing axial load with a fictitious concentric load
b) Increasing the axial load to maximize strength
¢) Ignoring bending moments for simplicity
d) Applying trial sections directly without adjustments
23) What is a distinguishing characteristic of high-strength bolts compared to
unfinished bolts?
a) Smaller tolerances
b) Larger design strengths
¢) Made from carbon steels
d) Heat-treated steel with higher tensile strengths
24)  How is slip-resistance defined in the context of bolted connections?
a) When the shearing load exceeds the frictional resistance
b) When the connection is tightened using a calibrated wrench
c) When the members slip on each other and shear off the bolts
d) When the clamping force is equal to the coefficient of friction
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25) Ina butt joint, why are the bolts said to be in double shear?
a) Because there are two bolts used in the joint
b) Because the members are arranged in a symmetrical manner
c) Because the shearing force is distributed across two planes
d) Because the bolts are subjected to bending and shearing forces
26) In what situation are threads almost always excluded from the shear plane
for normal bolt and member sizes?
a) When using oversized holes
b) When using short-slotted holes
¢) When using standard hole sizes
d) When using long-slotted holes
27) How are the reduced eccentricity values computed for two fastener
arrangements?
a) By analyzing the deformation of the bolts
b) By using the Crawford-Kulak formula
¢) By computing the eccentric moment
d) By determining the location of the instantaneous center
28) Why welded structures are considered more rigid?
a) Because they use thicker materials
b) Because connections are made through intermediate plates
c) Because members are often welded directly to each other
d) Because they undergo less deformation under load
29) Why is the angle of the fillet weld with respect to the pieces being welded
mentioned as important?
a) It affects the length of the weld
b) It influences the theoretical throat dimension
c) It impacts the strength of the weld
d) It determines the type of metal used
30) Which type of weld is commonly used for column splices and beam flange
connections?
a) Butt weld
b) Seam weld
c) Groove weld
d) Fillet weld
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Concrete Technoloqy

1: The following table represents the sieve analysis of fine aggregate symbol :

5 sanall fnend &y il dul J3iall e
% Jaie K e
2 4,75 mm
15 2.36 mm
40 1.18 mm
55 0.6 mm
77 0.3 mm
97 0.15 mm

Thus, the fineness modulus (F.M) of fine aggregate is :
A- 2.86 B-3.15
C-55 D-0%

2: If the Cylinder compressive strength of concrete is 20 MPa, the equivalent

cube compressive strength is:
A- 17-16 MPa B- 20 MPa C-19MPa  D- 24-25 MPa

3: The chemical reaction that occurs during the manufacturing process of
concrete is due to :

A -adding the water to the mixes of materials B- Burning the mixes
of materials
C- adding the gypsum (calcium sulphate) the clinker D-all of theme

4: The standard situation of aggregate in concrete mix design of American
Concrete Institute (ACI) mix design method is:

A- Oven Dry B- Air Dry
C- Wet Moist D- Saturated Surface Dry SSD

(Page 79 of 128)



S5 Al / glall Eomdl g Jladl welaal] 34 39
dool) A oud / dwaidl 48
JUadl p bl i Lol Alw eliy

Ministry of Higher Education & Scientific
Research\Tikrit University Engineering College

Civil Eng. Dept.

Question Bank

5: The concrete Modulus of Elasticity (E) that adopted in calculation of concrete
design and analysis is:

A- Initial Tangent modulus B- Secant Modulus

C- Tangent Modulus D- Not of them

6: The adding of gypsum (calcium sulphate) to the clinker isto :
A- to prevent the sudden settingB- to increase cement strength

C- to increase cement fineness D- to decrease cement heat

7. The critical factor influencing ""Creep’" in concrete is:
a) Aggregate type

b) Sustained load duration

c) Water-cement ratio

d) Ambient temperature

8. The primary role of gypsum in cement is to:
a) Increase strength

b) Control setting time

¢) Reduce cost

d) Improve workability

9. Segregation in concrete is caused by:
a) Excessive vibration or high slump

b) Low water-cement ratio

c) Use of air-entraining agents

d) High cement content
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10. The air content of fresh concrete is 4%. If the theoretical density is 2400
kg/m3, the actual density is:

a) 2304 kg/m3

b) 2352 kg/m3

c) 2400 kg/m3

d) 2448 kg/m?3

11. The primary role of sand in concrete is to:

a) Provide strength b) Fill voids between coarse aggregates

¢) Reduce cost d) Accelerate hydration

12. M25 concrete implies:
a) 25 MPa at 7 days

b) 25 MPa at 28 days

c) 25% cement content

d) 25 mm max aggregate size

13. The primary role of CsS in cement is to:
a) Provide early strength

b) Control setting time

¢) Resist sulfate attack

d) Reduce heat generation
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14. The primary objective of ACI 211 mix design is to:

a) Maximize cement content

b) Achieve required strength & workability at minimum cost
c) Use the largest possible aggregates

d) Eliminate admixtures

15. In ACI 211, the water-cement ratio is determined based on:
a) Aggregate shape

b) Target compressive strength and exposure conditions

c¢) Cement brand

d) Mixer capacity

16. In British Mix Design method, the free water-cement ratio is determined
from:

a) Strength vs. wi/c ratio curves

b) Aggregate absorption

¢) Cement fineness

d) Ambient temperature

17. The early strength of concrete depend mainly on:
a) CAAF

b) C3A

c) C3S

d) CaSO;
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18. In ready-mixed concrete, the permissible time for concrete components to
remain mixed according to Iraqi specifications is :
A- 60 minutes B- 60 minutes

C- 120 minutes D- 150 minutes

19. The modulus of elasticity of a concrete specimen having a strength of
(34)MPa, and a density of(2350) kg/m?®is :

A-28.2 MPa B-25.7 MPa
C-31.9 MPa D- 32.5 MPa

20- The ACI-211method for concrete mix design method consider the
aggregate moisture condition state in design is:
A- Saturated Surface Dry  B- moist condition (saturated wet surface)
C- Air Dry D- Oven dry

21- The British Standard method for concrete mix design method consider the
aggregate moisture condition state in design is:
1- Saturated Surface Dry  2- moist condition (saturated wet surface)

3- Air Dry 4- Oven dry

22- “Vicat apparatus” is used to measure :
A- fineness of cement B- Concrete porosity

C- Cement initial setting Time D- Cement Initial and Final setting Time
23- The following cement type is preferred to use in mass concrete

A- Rapid hardening Portland Cement B- Low Hydration Heat Cement
C- Sulphate resisting Cement D- Masonry Cement
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24- The “Blaine” testing method is used (in ASTM and Iraqi Standard test
method) to measure:
1- Cement setting time 2- Cement surface area

3- Cement Porosity 4- Cement Voids Rario

25- If the cube compressive strength of concrete is 30 MPa, the equivalent
cylinder compressive strength is:

A- 15 MPa B- 20 MPa

C- 24 MPa D- 35 MPa

26- The Concrete Absolute Density can be define as:

A-  The mass per unit volume of a material excluding pores or voids

B-  The mass per unit volume of a material including pores, voids, and air gaps.
C-  The ratio of a concrete density to the density of water.

D-  Mass per unit volume without moisture

27 — The Concrete specimen of the following slump value is considered

successful:

A-160 mm B- 10 mm C-175 mm D- 75 mm

28- According to British standard “CP” , the elastic modulus of elasticity “E” of
concrete is related to:
A- Concrete strength B- root of concrete strength

C - Cubic root of concrete strength  D- square of concrete compressive strength
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29- Which cement type is most suitable for marine structures?
A- Ordinary Portland Cement (OPC) B- Rapid Hardening Cement
C- Sulphate Resistant Cement (SRC) D- White Cement

30- he water-cement ratio (w/c) for normal concrete typically ranges between:
A- 0.1-0.2 B- 0.3-05 C-0.6-0.8 D- 0.9-1.2
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el ) (e &

(Engineering Analysis)

1- Which of the following is a first-order differential equation?

A __+y=
dx?
dy

B. —+y=
dx Y
d3y

C. =
a3 =~ %
d2y dy 0
Cdx?  dx

2- Which method is used to solve a first-order linear ODE?
A. Laplace Transform
B. Separation of Variables
C. Integrating Factor
D. Euler’s Method
3- Solve %z xy with y(0) =1

A y=ex
B.yzex2

x2
C.y=e /2
D.y=x*+1

4- Which of the following is the integrating factor for the equation ﬂdx+ 3y =
X

6x?
A. ex
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5- If DE contains xdx + ydy, Then the trying of Integration Factor is:
A. (x%2 + y2) as a multiplier
B. (x2 — y?) as a multiplier

C. (l+ i) as a multiplier
X2 y2

D. (x%2y?) as a multiplier

6- Given the differential equation: (2xy + y2)dx + (x2 + 2xy) = 0 Is this an
exact equation?

A. Yes

B. No

C. Onlywhenx =y

D. Cannot be determined

7- The auxiliary equation of y" +4y =0 is:

A m2+4=0

B. m—4=0

C m+2m+4=0

D. m>—-2m+4=0

8- The general solution of y""+y =0 is:
A.y=Ae* + Be™*

B. y = Acos(x) + Bsin (x)

C. y=Ae* + Be ™

D. y = Acosh(x) + Bsinh (x)

9- For the equation y” — 2y’ + 5y = 0, the nature of the roots is:
A. Real and distinct

B. Real and repeated

C. Complex conjugate

D. Pure imaginary

10- Find the particular solutionof y" — y' = ex

Ay, =Aex

B.
C. y, =Ax%e”
D.
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11- The general solution of the differential equation y” + 4y’ = sin(2x)

A. y = Cqcos(2x) + C, sin(2x) + Axcos(2x)

B. y = Cq cos(2x) + C;, sin(2x) + Axsin(2x)

C. y = Cqcos(2x) + C, sin(2x) + Axcos(x)

D. y = C1cos(2x) + C; sin(2x) + Axsin(x)

12- Given y" + y = cos (x), find a particular solution.

A. y, = Acos(x)

B. y, = Asin(x)

C. yp, = Axcos(x) + Bxsin(x)

D. No particular solution exists.

13- The Fourier series of a periodic function f(x) with period 2z is given by:
f(x) =a, + X% ,(a,cosnm + b, sinnm), What is the formula for the

coefficient ap?

A. ifﬂf(x)dx
2w T _,

B. [ f(x)dx
0

¢ S Feodx
(LA

p. L FGoax
T

14- Which of the following statements is true regarding the Fourier series of an
even function?

A. Only sine terms are present

B. Only cosine terms are present

C. Both sine and cosine terms are present

D. No Fourier series exists for even functions
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15- What is the Fourier series of the function f(x)=x, defined on the interval
(—m, ), and extended periodically?

A. Contains only cosine terms

B. Contains only sine terms

C. Contains both sine and cosine terms

D. Zero for all terms

16- Which coefficient represents the amplitude of the n'" sine term in a Fourier
series?

A. a,

B. by

C. ao

D.n

17- What is the Fourier series expansion of f(x) = | x| on (—n, 7)?

A. Contains only sine terms

B. Contains both sine and cosine terms

C. Contains only cosine terms

D. Is zero

18- What is the Fourier sine series of f(x) = x defined on (0, 7)?

* 2(—=1)n+1
A. > ——sinnx
n=1 n
* 2
B. Zﬁsmnx
n=1
“2(-1)
cC. > sin nx
n
n=1
(=Dn
D. > sin nx
n=1 n
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19- What is the Fourier cosine series for f(x) = x, defined on (0, 7)?

T !
A == —
> Znnz cosnx
n=1
C 4 (=D
B. > S——Ccosnx
n=1
<2
c. > 72 COSTX
n=1
R N G
D E_Z 5 COSTMX
n=1

20- What is the Laplace transform of the unit step function f(t)=1?

1
A =
S
1
B. —
S2
1
C. 5l
1
D. &
21- What is the Laplace transform of t2?
2
A. 5—3
2
B. )
c 2
S
2
D. —
S4

L 2
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22- What is the Laplace transform of e*?

1
A. S_4
B 1
" S+a
1
C. o
D. 52+ q?
23- Whabg Is the Laplace transform of cosh (at)?
A @
S
B srxaz
a
C =@
a
b oxa
24- What is the Laplace transform of t"?
n!
A. Sn+1
1
B.
Sn+1
n!
c. —
sn
1
D. —
sn
25- Which of the following is a second-order linear partial differential
equation?
du
A. % +u=20
Ju  0%u
B g™ 52 =0
du OJu
C. — —=
ox dy
d%u
D. u. —=
0x?

L 2
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26- The general solution of the PDE 9 = 0 is:

ax
u=f()
u = f(x)
u=f(x+y)
u=f(x-y)

SHOm >

27- Which of the following PDEs is classified as hyperbolic?

o’u  J0%u

A.

o0u o02u

B. —C? =0
ot? dxZ
du 0%u

C. ——D_—_=0
at 0x?
0’u  0%u

D. ==+ oy = Ty

28- The method of separation of variables is applicable to PDEs that are:
A.Nonlinear and homogeneous

B. Linear and homogeneous

C. Nonlinear and nonhomogeneous

D. Linear and nonhomogeneous

4
29- The solution of 42 =y is:
dx*

A. y=Aex+ Be*+ Ccosx + Dsinx
B. y=Aex+ Bxe*x+ (Ccosx + Dsinx
C. y=Ae~*+ Bxe*+ (Ccosx+ Dsinx
D. y=Axe* + Bxe=* + C cosx + D sinx

(Page 98 of 128)

S5 Al / glall Eomdl g Jladl welaal] 34 39
dool) A oud / dwaidl 48
JUadl p bl i Lol Alw eliy



Ministry of Higher Education & Scientific ;“.’.Jg". a""“L"/gﬁ“‘l”" Sl g QJL"" P'-‘J"'ﬂ‘ 839
dool) A oud / dwaidl 48

B (P (PN PRI INTE TR JUITH

Research\Tikrit University Engineering College
Civil Eng. Dept.

Question Bank

30- If M(x,y)dx + N(x,y)dy = 0 is exact, Then:

x y

A [ M(x,y)dx + [ N(a,y)dy =0
a b
x y

B. [ M(x,y)dx + [ N(x,y)dy =0
a b
x y

C. | M(xy)dx +J N(a,y)dy=c
a b

x y
D. [ M(x,y)dx + [ N(x,y)dy =c
a b

L 2

(Page 99 of 128)

L4 L 4

L 2



S5 Al / glall Eomdl g Jladl welaal] 34 39
dool) A oud / dwaidl 48
JUadl p bl i Lol Alw eliy

Ministry of Higher Education & Scientific
Research\Tikrit University Engineering College

Civil Eng. Dept.

Question Bank

SOIL MECHANICS

Q1: Weathering process involves breaking down rocks by:

A- Mechanical process B- Chemical process

C- Mechanical Chemical processes

Q2: The type of soil that transported by running water and deposited along

streams is:
A- Alluvial soil B- Marine soil
C- Aeolian soil D- Glacial soil

0Q3: The maximum size of sand according to MIT classification is:

A- 1.75 mm B- 2.0 mm
C- 3.0mm D- 4.75 mm

Q4: The tetrahedron units consist of oxygen atoms surrounding a silicon atom.
The number of oxygen atoms are:

C- 4 D- 6

Q5: The flocculated structure of clay is characterized by:

A- Higher compressibility B- Higher permeability

C- Lower strength D- Lower permeability

L4 L 4
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Q6: The void ratio of soil equal to:

V. V.
A-e= " B-e= -
\'% v

V. V.

-e= - D-e=~*
Vy Vs

1+e

A- n = = B-n= __
1+e e

e 1—e

C-n= — D-n= __
—e e

08: The dry unit weight of soil is given by the relationship:

A-yq = % B- va = ::_
C-ya=y:(1+w _ oy, = Ssvw
Ya = Ve ( ) D-ya ="

Q9: A soil sample has a total unit weight of 16.97 kN/m?, void ratio of 0.84 and
specific gravity of 2.7. The moisture content of the sample is:

A- 17% B- 18%
C- 19% D- 20%

Q10: If the soil sample has the following properties (y,= 16.5 kN/m3, w = 15%,
Gs= 2.7). The porosity of soil is:
A- 042 B- 044

C- 0.46 D- 0.48

L4 L 4
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Q11: When the uniformity coefficient is equal to 5, the sand soil is classified as:

A- SP B- SW
C- SW-SC D- SW-SM

Q12: If the liquid limit of clay soil is 52% and lies above A- line , the soil is

classified as:

A- CL-ML B- CL
C- MH D- CH

Q13: When the coefficient of gradation of gravel soil is 2.9 and the uniformity
coefficient is 4.5, the gravel soil is classified as:

A-GP B- GP-GC
C- GW D- GW-GC

Q14: The results of the sieve analysis of a soil is tabulated below. the soil is
classified according to unified soil classification systems (USCS) as:

Diameter (mm| 20 [4.75|20 |0.85 |0.425|0.150 | 0.05|0.075| D1y | D3 | Deo
% Passing 64 |39 (24 |14 9 3 15 |1 047 | 4.1 | 16

A-GW B- SW
C-GP D-SP
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Q15: The results of the sieve analysis of a soil is tabulated below. the soil is
classified according to AASHTO classification system as:

Diameter (mm 4.75| 2.0 [ 0.85]0.425| 0.150 | 0.075 | LL | PL

% Passing 100 93 | 85 | 80 70 55 | 50 | 18
GI = (F500 — 35)[0.2 + 0.005(LL — 40)] + 0.01(F500 — 15)(PI — 10)

A- A-7-6 (13) B- A-7-6 (14)
C- A-7-6 (15) D- A-7-6 (16)

Q16: Quick condition in soil take place when the effective stress equal to:

A- Less than zero B- More than zero
C- Zero

Q17: In most soils, the average critical hydraulic gradient approximately equal

to:
A- Zero B- Lessthan 1
C- Morethanl D-1

Q18: The water table is lowered from a depth of 3 m to a depth of 6 m below ground
surface in a deposit of silt. The siltis saturated even after the water table is lowered,
its water content is 26%, assume Gs= 2.7. The increase in the effective stress at the
depth of 10 m due to lower the water table is:

A- 19.23 kPa B- 19.63 kPa
C- 20.23 kPa D- 20.63 kPa
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Q19: For the soil profile shown in figure below, the vertical effective stresses at
points A is:

sand
¥=17.15 kN/m3

silt
4m Gs=2.75 e=0.65 S=80%

3m

clay

em Gs=2.8 e=0.5

$>

A- 199.35 kPa B- 198.35 kPa
C- 197.55 kPa D- 196.55 kPa

Q20: For the figure shown below, the value of (h) at which the sand would be
expected to be quick is:

h m
='E
Sand N
0.6m
¥= 20 kN/m?3
A
A- 042m B- 0.48 m
C- 0.56 m D- 0.62m

Q21: Elastic settlement caused by elastic deformation take place in:

A- Dry soil B- Saturated soil
C- Dry and saturated soil

N (Page 104 of 12§)
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Q22: The over consolidated ratio for normally consolidated clay soil is:
A- Less than 1 B- More than 1
C- Zero D-1

023: A 12 m depth of sand layer has a dry unit weight of 18 kN/m?® and submerged
unit weight of 11 kN/m? overlies a 7 m layer of normally consolidated clay below
which is an impermeable stratum. The properties of clay layer are (Gs= 2.76,
w=40.5%, L.L=48%). The water table was 5 m below natural ground surface. The
average increase in pressure at the center of the clay layer is 120 kN/m? due to the
weight of a building that constructed on ground surface. The expected total
primary consolidation settlement is:

A- 22.3cm B- 23.3cm
C- 23.6cm D- 23.9cm

0Q24: A 6 m thick clay layer is subjected to an average change of excess pore water
pressure of 60 kPa. Sand seams with drainage outlet exist above and below the
layer. The coefficient of permeability of the clay is 0.03 m/year and the
consolidation settlement of the clay is 0.3 m. What is the coefficient of consolidation

(Cv) .

A- 3.68 m?/sec B- 3.98 m?/sec
C- 4.68 m?/sec D- 4.98 m?/sec

Q25: A normally consolidated clay layer extends from the ground surface down to
a depth of 8 m, below the clay layer is a sand stratum. The coefficient of
consolidation (cv)is equal to (1x102 cm?/sec). The water table is at ground surface
and the ground surface is loaded with uniformly 100 kN/m?2 make the upper surface
Impervious. The time required for ultimate consolidation settlement is:

A- 1.63 year B- 1.82 year
C- 2.03 year D- 2.33 year
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Q26: In unconfined compression test, the stress (63) has a value equal to:
A- 03=01 B- 03<01

C- o03-01 D- Zero

Q27: When drainage is prevented during triaxial test, the test is:
A- consolidated drained test B- Consolidated undrained test
C- Quick test D- Slow test

028: A sand layer has the following properties (3= 35°, ya = 17 kKN/m3, Gs= 2.7),
the water table is at depth of 2.5 m below the ground surface. The shear strength
along horizontal plane at a depth of 4.0 m is:

A- 41 kPa B- 45 kPa

C- 51 kPa D- 56 kPa

Q29: A saturated specimen of cohesionless soil was tested under drained condition
in triaxial test. The sample failed at deviator stress of 352 kN/m? and
0= 60°. Find the magnitude of major principal stress at failure:

A- 518 kPa B- 528 kPa
C- 538 kPa D- 558 kPa

Q30: A consolidated drained triaxial test was conducted on a normally
consolidated clay. At failure, the confining pressure is (262 kN/m?) and the deviator
stress is (262 kN/m?). The angle of internal friction is:

A-18.27° B-18.87°
C-19.17° D-19.47°
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Fluid Mechanics

1.  When pressure is measured concerning absolute zero pressure, it is known
as

(A) Atmospheric pressure

(B) Absolute Pressure

(C) Gauge Pressure

(D) Vacuum Pressure

2. Inastatic liquid, the vertical distance from the datum line to the free surface
of the liquid is known as

(A) head

(B) pressure head

(C) depth

(D) pressure depth

3. For aliquid with a mass of 2000 kg and a volume of 2.5 m3. Calculate mass
density.

(A) 0.00125 kg/m3

(B) 0.00125 kN/m2

(C) 800 kg/m3

(D) 800 kg/m2

4. A simple manometer containing mercury is used to measure the pressure of
oil (specific gravity 0.8) flowing in a pipe, as shown below. The Mercury level
in an open tube is 150 mm higher than that on the left limb. If the oil height
in the left limb is 90 mm, determine the pressure in terms of the head of water
in a pipe.

(A) 19.306 kN/m3

(B) 19.306N/m3

(C) 19.306 kN/cm3

(D) 19.306 N/cm3

5. A swimming pool, 10 m long on one side, is filled with water up to a depth of
3.6 m. Find the total pressure on the wall of the pool

(A) 63.57 KN/m

(B) 63.57 kN

(C) 635.70 kN

(D) 635.70 KN/m
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6. Is an Instrument to determine the velocity of flow at the

required point in a pipe or a stream.

(A) Venturi meter

(B) orifice meter

(C) Pitot tube

(D) Venturiflume

7. Head loss due to fitting in the pipe.

(A) h=0.5V12/2¢g

(B) h=Kb V2/2g

(C)h=(Vv2-V3)2/2g

(D) h =KfV2/2g

8. A pipeline is 6 km long and has a 20 cm diameter connecting two reservoirs,
‘A" and 'B’. The rate of discharge in the pipe is 30 litres/sec. Find out the
difference in reservoir levels if friction factor f = 0.0008.

(A) 4.5 mm

(B) 4.5 cm

(C)45m

(D) 4.5

9. is defined as the fluid's weight ratio to its volume.

(A) Density

(B) Specific weight

(C) Specific gravity

(D) Surface tension

10. is defined as the ratio of the weight density (or density) of a
fluid to the weight density (or density) of a standard fluid.

(A) Density

(B) Specific weight

(C) Specific gravity

(D) Surface tension

11. Tensile force acting on the free surface of a liquid per unit length is called

(A) Density

(B) Specific weight
(C) Specific gravity
(D) Surface tension
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12. Attraction between the molecules of liquids to another body is called

(A) Cohesion

(B) Adhesion

(C) Dynamic Viscosity

(D) Kinetic Viscosity

13. Arectangular plate of 2 m x 3 m height is immersed vertically in water with a
top edge parallel to and at a depth of 3 m below the free surface. Calculate
total water pressure.

(A) 264.87 kN

(B) 264.87 N

(C) 176.58 N

(D) 176.58 kN

14. An inverted triangular plate has a base parallel to the water surface, with a
width of 1.6 m and a height of 2.10 m. It is submerged in water so that its base
is 1.0 m below the free surface. Find total pressure.

(A) 28.01 N

(B) 28.01 kN

(C) 16.48 kN

(D) 16.48 N

15. The type of flow in which the velocity at any given time changes concerning
space is known as

(A) steady flow

(B) unsteady flow

(C) uniform flow

(D) non-uniform flow

16. The type of flow in which the fluid characteristics like velocity, pressure,
density, etc., at a point change with time is known as

(A) steady flow

(B) unsteady flow

(C) uniform flow

(D) non-uniform flow
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17. The diameters of a pipe at sections 1 and 2 are 10 cm and 15 cm, respectively.
Find the discharge through the pipe if the velocity of water flowing at section
1is5mfs.

(A) 0.00393 m3/sec

(B) 0.0393 m3/sec

(C) 0.393 m3/sec

(D) 3.93 m3/sec

18. The liquid is flowing through a 200 mm diameter tube with a mean velocity of
2 m/s. If the density of the liquid is 912 kg/m3 and viscosity is 0.38 N.S/m2,
find flow type.

(A) Laminar flow

(B) Transition flow

(C) Turbulent flow

(D) None of the above

19. The diameters of a pipe at sections 1 and 2 are 10 cm and 15 cm, respectively.
The velocity of water flowing through the pipe at section 1 is 5 m/s. Determine
the velocity in section 2.

(A) 0.22 m/sec

(B) 0.45 m/sec

(C) 2.22 m/sec

(D) 4.40 m/sec

20. The bed and sides are smooth and regular in artificial channels.

(A) true

(B) false

(C) all

(D) none

21. Ina pipe flow, the minor losses are those

(A) Which depends on the length of the pipeline

(B) Caused by friction and are thus also called friction losses.

(C) Which have a small magnitude

(D) These are caused by total disturbance produced by such fittings as valves, bends,
etc.
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22. The maximum velocity in a circular pipe when flow is laminar occurs at

(A) The top of the pipe

(B) The bottom of the pipe

(C) The centre of the pipe

(D) Not necessarily at the centre.

23. If the capillary rise of water in a 2 mm diameter tube is 1.5 cm, the height of
capillary rise in a 0.5 mm diameter tube, in cm, will be

(a) 10.0 (b) 1.5 (c) 6.0 (d) 24.0

24. In the setup shown in Fig., assuming the specific weight of water as 10
kN/m3, the pressure difference between the

two points A and B will be: . Nt o
(@) 10 N/m3 T
(b) 10 N/m? {50.cm
(c) 20 N/m? JTL
(d) —20 N/m? water—_F|  Es0cm
Sp.Gr=1.0 [ L

A B

25. A cylindrical tank of 2 m diameter is laid with its axis horizontal and is filled
with water just to its top. The force on one of its end plates in KN, is

(a) 123.0

(c) 30.76

(b) 61.51

(d) 19.58

26. A rectangular plate 0.75 m * 2.4 m is immersed in a liquid of relative density
0.85 with its 0.75 m side horizontal and just at the water surface. If the plane
of the plate makes an angle of 60° with the horizontal, the pressure force on
one side of the plate, in kN, is

(@) 15.6

(b) 7.8

(c)24.0

(d) 18.0
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27. A circular annular plate bounded by two concentric circles of diameter 1.2 m
and 0.8 m is immersed in water with its plane making an angle of 45° with the
horizontal. If the centre of the circles is 1.625 m below the free surface, the
total pressure force on one side of the plate in kN is

(a) 7.07 (c) 14.14 (b) 10.0 (d) 18.0 2.32

28. A rectangular plate, 30 cm * 50 cm, is immersed vertically in water with its
longer side vertical. The total force on one side of the plate is estimated at
17.6 kN. If the plate is turned in the vertical plane at its centre of gravity by
90° and if all other factors remain the same, the total force on one side of the
plate would now be

(a) 8.8 Kn (b) 15.6 Kn (c) 17.6 kKN (d) 19.6 kN

29. An equilateral triangular plate immersed in water. the centre of pressure
below the water surface is at a depth of

a. 3h/4

b. hi3 . e
c. 2hA3 ; Plate T N
d. hP2

h
30. A cylindrical gate of 2.0 m diameter is holding water on one side, as shown
in Fig. 2.103. The resultant vertical component of the force of water per

meter with of gate------ IS in KN/m
(@) 15.71
(b) 31.42
(c) 20.0
(d) zero
\Y4
K —
Water

2m
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Hydraulic Structure

[1]When the total horizontal force acting on the dam is greater than the total
verticle force, then the dam may fail by _
a) Overturning
b) Sliding
c¢) Overstressing
d) Cracking
[2] If ‘H” is the depth of water on the upstream side of the weir and ‘L’ is the creep
length, then the Bligh’s creep coefficient will be
a) H/L
b) L/H
c) HL
d) None
[3] What are the two leading causes of the failure of hydraulic structures on the
previous foundation?
a) Seepage and Over-turning
b) Undermining and Uplift
c¢) Over-turning and Piping
d) Overturning and Uplifting
[4] If the value of Bligh’s coefficient for a particular soil is equal to 12, then what is
the safe hydraulic gradient for that soil?
a) 1/12
b) 1/9
c) 1/15
d) 1/5
[5] Calculate the value of creep length for the following.

a) 50 m
b) 26 m
c) 58 m
d) 36 m
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[6] In Lane’s weighted creep theory, he suggested a weightage factor
a) 1/3 for horizontal creep and 1.0 for vertical creep
b) 1/3 for vertical creep and 1.0 for horizontal creep
c) 2/3 for horizontal creep and 1/3 for horizontal creep
d) 2/3 for vertical creep and 1/3 for horizontal creep

[7] The blanket in earth dam is provided
a) at the ground level on the u/s side
b) at the ground level on the d/s side
c) at the ground level of the D/s side of the dam
d) on the D/s slope
[8] Which type of dam is suitable for shallow pervious foundations?
a) Zoned embankment type
b) Homogenous embankment type
¢) Both Non-homogenous type and homogenous type
d) Diaphragm type
[9] A phreatic line in seepage analysis is defined as the line on which pressure is

a) equal to the atmosphere
b) greater than atmosphere
c) lower than atmosphere
d) varying
[10] Which of the following lines acts as a dividing line between dry (or moist) and
submerged lines?
a) Equipotential line
b) Path line
c) Seepage line
d) Streak line
[11] Which one of the following at the entrance of culverts controls the flow capacity
of the culvert?
a- Depth of headwater
b- Cross-sectional area
c- Inlet edge configuration
[12] When energy loss in culverts or waterways need to be minimized, then
a- Only the inlet must be streamlined to avoid losses at the inlet
b- Both the inlet and outlet must be streamlined to avoid significant form losses
c- Using the steep slope
d- None of the above

(Page 114 of 128)



S5 Al / glall Eomdl g Jladl welaal] 34 39
dool) A oud / dwaidl 48
JUadl p bl i Lol Alw eliy

Ministry of Higher Education & Scientific
Research\Tikrit University Engineering College

Civil Eng. Dept.

Question Bank

[13] According to US Army Corps, the u/s profile of ogee spillway extends up to ___

a-x=1.27Hd

b-x=-1.27 Hd
c-x=0.431Hd
d-x=-0.431 Hd

[14] The spillway which can be adopted with ease on gravity as well as earthen da
ms is
a- ogee spillway
b- chute spillway
c- both ogee and chute spillway
d- straight drop spillway
[15] A very steady and stable hydraulic jump is usually formed in the flows involvi
ng the approaching Froude number in the range of
a) lessthan 2.5
b) b)2.5t0 4.5
c) ¢)45t09.0
d) d) more than 9.0
[16] Standard USBR stilling basin
11 is helpful for energy dissipation at the bottom of the overflow
structure if the approaching Froude number is
a) lessthan 4.5
b) morethan 4.5
c) lessthan2.5
d) more than 2.5
[17] Which of the following stilling basins applies to only rectangular cross-secti
ons?
a) U.S.B.R stilling basin-II
b) U.S.B.R stilling basin-IV
c) U.S.B.R stilling basin-I
d) U.S.B.R stilling basinll|
[18] The Froude number of a hydraulic jump is 5.5. The jump can be classified
as
a) a weak jump
b) an oscillating jump
c) a rough and choppy jump
d) a steady jump
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[19] A standard stilling basin is provided at the toe of a dam spillway for energy
dissipation andis usually provided with auxiliary devices like chute blocks and
dentated sills for the basic purpose of reducing the length of the stilling basin
from about

a) 6y2to4y2
b) 4y2to2y2
Cc) 6y2to2y2
d) 3y2toy2
[20] In which case is the hydraulic jump not possible?
a) Initial speed > critical speed
b) Initial speed < critical speed
¢) Initial speed = critical speed
d) Independent
[21] Fluid speed before the hydraulic jump is
a) Critical
b) Supercritical
¢) Subcritical
d) Dynamic.
[22] Fluid height after the hydraulic jump is
a) Normal
b) Low
¢) High
d) Zero
[23] The maximum permissible eccentricity for no tension at the base of a
gravity dam is
A) B/2
B) B/3
C) B/4
D) B/6

[24] Uplift pressure is considered in the analysis of gravity dam
(a) only when there is a drainage gallery in the dam
(b) only when there is a tail water
(c) only when the reservoir is empty
(d) in all situations with water in the reservoir.
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[25] Which type of dam cannot be constructed even on the rock
foundations which are not sufficiently strong enough?
a) Gravity dam
b) Arch dam
¢) Geotechnical dam
d) Embankment dam

[26] Presence of tailwater in a gravity dam
1) increases the principal stress
i) decreases the principal stress
Iii) increases the shear stress
Iv) decreases the shear stress
The correct answer is

A. (i) and (iii)
B. (and(iv)
C. (i) and (iii)
D. (i) and (iv)
[27] For safety against overturning in a gravity dam, the resultant of all

the forces acting on a dam must pass
Middle third of the base

Outside the base

Just at the extreme edge of the base
First third of the base

Within 10% of the extreme edge

mooOwr

[28] The forces that are considered for the analysis of an elementary
profile of a gravity dam under empty reservoir conditions are
1) Water pressure
i) Self weight
i) Uplift
Iv) Pressure due to earthquake
The correct answer is
A.  Only (ii)

B (i), (ii) and (iii)
C. (i), (ii), and (iv)
D. (i), (i), (iii) and (iv)

(Page 117 of 128)



S5 Al / glall Eomdl g Jladl welaal] 34 39
dool) A oud / dwaidl 48
JUadl p bl i Lol Alw eliy

Ministry of Higher Education & Scientific
Research\Tikrit University Engineering College

Civil Eng. Dept.

Question Bank

[29] The discharge passing over an ogee spillway is given by (where L is
the effective length of the spillway crest and H is the total head over the
spillway crest, including velocity head.)

A. CLH3/2
B. CHL3/2
C. CLH5/2
D. CLH1/2
[30] The uplift pressure on a dam can be controlled by

1) constructing cutoff under upstream face
I1) constructing drainage channels bet-ween the dam and its foundation
Iii) by pressure grouting in foundation
The corret answer is
A. only (i)
B.  both (i) and (ii)
C.  both (i) and (iii)
D. (i), (ii) and (iii)
[31] The uplift pressure on the face of a drainage gallery in a dam is taken
A.  hydrostatic pressure at toe
B.  average of hydrostatic pressure at toe and heel
C two-third of hydrostatic pressure at toe plus one-third of hydrostatic

pressure at heel
D.  none of the above
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