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Faculty of Engineering at Mataria _ 19 ~ Semester
Civil Engineering Department %1 2nd Academic Year 2016 - 2017
Course Name: Selective Course # 4 Exam Type: Final
" Analytical Modeling of Structural Date :24'® May 2017
Systems"' i Time Allowed: 2 hours
4% year Helwan Lipiversity Maximum Mark: 50

E.= 300 t/cm’ and E; = 2000 t/cn’
Question (1) (10 degrees)

State true or false (if false, correct it):

1- Shear deformation can be considered in plate with span/depth ratio > 10.

2- When using elastic half space elements in soil modeling, spring stiffness in corner node
is larger than edge node.

3- The quadrilateral membrane element with mid side nodes is considered to be conforming
element due to its constant displacement.

4- In frames, the column stiffness is increased when increasing the column width with
respect to span length.

5- The equivalent single wall and frame model and the rigid beam on springs model are
suitable for modeling either symmetric or axisymmetric buildings.

Question (2) (5 degrees)

1- Explain why the eight nodes quadrilateral element is considered to be a good performer
than four nodes quadrilateral element.

2- Explain why the plate bending element is considered to be a non-conforming element?
And how to improve the solution accuracy for this type of element?
20t

X

Question (3) (10 degrees)

Predict the horizontal top deflection (Ashear + Abending) for a steel
bracing building under shown loads. The area of vertical members
=200 cm?. The area of diagonal members = 100 cm?, The area of  12!0
horizontal members = 50 cm?.

Pt it i 3 318 %
2t/m'
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Question (4) (15 degrees)

80 t B1 " B2 B1

——
For the shown R.C. frame structure:
1- Calculate the top deflection Soi,_,
(Ashear+ Abending)-
401
2- Calculate the top deflection when — 120m
consider the effect of joint size. -
3- If one replace two columns C2 -
with one R.C. wall (30*400 cm),
calculate the top deflection. [ e S e
4- When consider wall only to resist i SO e ) e OO
lateral .loads, calculate the top — i i —
deflection.
: 1 Cc2 c2 c1

C1 =30%*120 cm, C2 = 30*80 cm, B1 = 30*80 cm, B2 = 30*50 cm

Question (5) (15 degrees)

I | |

The shown R.C. building is subjected to { —— QRS

wind load in both X and Y directions W,= w1 wi
W, = 0.2 t/m*. The number of floor = 10 and
the floor height = 3 m. The wall thickness =
30 cm and the slab thickness = 30 cm. the ‘J
column dimension = 40*40 cm. There are i < p .-
edge beams in both X and Y directions =
30*80 cm. [t is required to:

~ o *—
1- Plot the interconnected frame model T ""**-H !
for the plan in both directions.

2- Calculate maximum top deflection in
both directions using rigid plate on

springs. ] " | B L S T
l

3- Calculate the bending moment at the p—3.0—
base of W1 in both directions. .

With My Best Wishes
Assoc. Prof. Hesham Haggag
Dr. Nehal Magdi
Page 2 of 2
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Faculty of Engineering-Mataria 2™ semester | Academic Year:
2016 /2017

Civil Engineering Department e Final Examination
Design of Reinforced Concrete - Date of Exam: 14/5/2017
Structures (3) “ |
CV-4411 UNIVERSITY Time allowed: 4 hours
4" Year Civil Engineering | Maximum mark: 120 points

Assume any missing data and use fo, = 300 kg/cm?, and f, = 3600 kg/em®.

Question 1 (20 Points): (Idea = 2, Steps= 2, calculations= 11, drawings = 5)
Figure 1 shows a resting on soil R. C. tank. The tank consists
of four vents of 4.0x4.0x4.0 m height, and supports 8
columns. Every column carries the load shown in figure. The
tank is covered by R. C. slab of 18 cm thickness and loaded
with flooring cover and live load of 200 and 100 kg/m’
respectively. It is required to: -

1- Design wall on axis A-A as beam, and check shear stress?

(11 point)

2- Draw to scale 1:25 to show concrete dimension and detail

of reinforcement for wall as beam?

Fig. 1

uestion 2 (80 Points): (Idea = 3, Steps= 4, calculations=48, drawings = 25)
Figure 2 shows a vertical section in an elevated circular R. C. tank. The tank is supported on 7 columns
including the central column. The tank is covered by R. C. slab loaded with flooring cover and live load of 200
and 100 kg/m? respectively. It is required to: ©
1- Calculate the straining action (M;, My, N) at the
marked sections? (30 point)
2- Design the marked sections? (10 point)
3- Design wall as beam and central support as short t 02 §“
‘braced column and check punching for floor? (8
point)
4- Draw with reasonable scale the concrete dimension and
detail of reinforcement for the designed items?

Fig. 2

Question 3 (20 Points): (Idea = 2, Steps= 2, calculations= 12, drawings = 4)

Figure 3 shows a surface of revolution. It is supported on 6 columns. It is required to:

1- Design the sections 1 and 2? (8 point) ©

2- Design the circular beams? (4 point)

3- Draw with reasonable scale the concrete dimensions and
detail of reinforcement for the beams?

Assume t; =12 ¢m , flooring cover = 100 kg/m’, live load =

50 kg/m®

42&:‘/\; poo 58\ N 5o

Examining Committee: Prof. Dr. A. Sherif, Prof. Dr. M. Abu-Zeid, Assoc. Prof. Dr. Ata Elkarem

Signature: B,
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Faculty of Engineering at Mattaria Helwan University
Selective course Closed Book Exam Side Supporting Systems
Final exam - June 2017 Time Allowed: 2 hr

Answer as much as you can
Questl-

Choose the correct answer

1- ) Wood lagging would be placed (horizontal inside vertical elements-
horizontal outside the vertical elements- Vertical- all of the above).

2- The use of wood lagging is governed by (width of excavation, ground water
table,- type of soil)

3- Increasing angle of internal friction between sand and side support system
(decreases -increases-does not affect) the safety against passive failure.

4- (Dwall T section- Purlin wall — sheet piles) is a unique cantilever side support
system).

5- Basal heave is a problem for case of (soil is dense sand-soil is stiff clay-soil is
soft clay- Purlin wall is used).

6- Driving of sheet piles is a problem for case of (loose sand-stiff clay- soft clay —
all of the above).

7- Design of sheet piles as fixed earth support (increases penetration depth-
decrease maximum moment- decrease force on lateral supports- All of the
above).

8- Walers would be omitted and internal struts can be used without waler for case
of spacing between struts is (less than —higher than —equals) that of vertical
elements.

9- Increasing penetration test for single anchors side support (increase safety
against slope failure- Increases safety against piping- decreasing maximum
bending moment- all of the above).

10- (secant piles- tangent piles- Purlin wall- All of the above) would be used as

cut-off wall.

Quest2
A site had an area of 30*30 wher. deep excavation shall be carried out down to depth
10.0 m. The soil formation includes a top sand layer down to 16 m followed by soft
clay layer down to 18 m followed by sand. Previous experience shows that the water
head is different in the two sand layers.
a- If piezomter readings showed that the water pressure for upper sand is a
depth 2 m and for lower sand is at depth 5.0 m and it was decides to use a
Dwall with depth 17 m as a side supporting system, check the need of relief
wells for construction and draw the distribution of water pressure on the
two sides of the Dwall upon reaching the final level. Assume soil unit
weight is 1.9 t/m3
b- If secant piles 800 mm diameter had been used as a side supporting system
with depth 14 m with the use of dewatering system, plot the distribution of
water pressure on the secant piles for case of internal and external dewatering
system. _
c- Discuss the suitability of the use of sheet piles as a side support for this

= Rttt T



Quest 3- A pre-stressed anchor had been used as a lateral support for a sheet pile
where the retained height is 8.0 m and the total depth of the sheet pile is 11 m. The
soil formation is sand and gravel and the water table is at depth 4.0the soil
formation is sand and gravel with an angle of internal friction of 40 degree. If the
anchors are erected at depth 3.0 m below ground level and with an angle of
inclination of 30 degree and arranged at spacing of 2.4 m.

1- Find the minimum free length of the anchors.

2- If the analysis showed that the force in the anchors is 25t/m. Find the number of
stands, the bond length of the anchors and the section modulus of the waler
assuming ultimate force for bond is 12 t/m

3- What will be the locking force?

b- For a strutted excavation with width 4 m and length 100 m and depth 8 m inside

soft clay with Cu=2.0 t/m2, y=1.7 t/m3find factor of safety against bottom heave.

What shall be penetration depth to achieve a factor of safety of 1.2 against bottom

heave.

Quest 4- A cantilever sheet piles retain sand soil with f= 32with retained height of
4.0 m and total height of 12 m.
1-Check the stability of the wall.
2-If the deflection of the wall can be approximated as a triangular with top value
of 8 cm and zero at depth of 9 m, find the maximum anticipated settlement of
adjacent buildings and distance of zero settlement.
b- Rewrite the following statement with making required corrections
1- For design of shoring system long term parameters are the critical for
design
2- Lowering level of anchors, decreases safety against passive failure.
3- Using Rankin theory gives lower earth pressure compared to Columb
theory.
4- Corrosion rate for design of permanent sheet piles is maximum below low
water level.
5- Check of bearing capacity below tip of side supporting system must be
done for case of use of inclined pre-stressed anchors.




Helwan University 4th Year Civil

Faculty OF ENGINEERING Final Exam -May 2017
Structural Depart. [ ) Time Allowed: 2:00 hrs.
DESIGN OF SPECIAL STEEL STRUCTURES
This exam is an OPEN BOOK . 100 % = 50 Marks Page 1/2
- Material of construction is Steel 44. - Any missing data may be reasonably assumed.
Question (1): (25 %)
M=4 m.t P P
—— JT
Find The Max. Load ( P ) For The Shown
Beam-Column in Fig. (1) Use L.P.E # 400, Steel 44 "
Feu =300 kg/cm2 gL
4 m
Fig. (1 e —
I. 80 cm H_H
12016 Are
30 cm
Question (2): (35 %)
W ﬁ\ m' m..”w. >
I A A T L R, G R . 7
A A
m.o HHH 160 t=2.5 mm
Fig. (3
Fig. (2 5 R

—70—

The cross-section shown in Fig. (3) is for the beam shown in Fig. (2) .

It is required to:

1- Find the max. Load capacity ( W t/m") for the beam with the cold formed
( Z ) cross-section shown in Fig. (3). (35 %)




4th Year Civil

Final Exam -May 2017
Time Allowed: 2:00 hrs.

Helwan University

Faculty OF ENGINEERING
Structural Depart.

DESIGN OF SPECIAL STEEL STRUCTURES

This exam is an OPEN BOOK . 100 % = 50 Marks Page 2/2

- Material of construction is Steel 44. - Any missing data may be reasonably assumed.

Question (3): (25 %) . A . T 11.0m
A<

il 12m

mﬂﬁ
Nn%’
i
A-4

..vh_um mm 30m 18 BBR

It is required to: Fig. (4

Check The Tolerance For The Shown Frame Knowing that :

beam section is I.P.E 600 with the shown imperfections (25 %)
Question (4): (25 %) 2.
Use steel grade (St52) to design the 3rd s 11
floor shear link ( L3) of the shown eccentric al
braced frame, then draw simple sketch to =
illustrate your design outcomes. ¢ D
7 -
S L
r
<lE g N
i
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| de g
® Fig. (5 “
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Best wishes =
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Faculty of Engineering at Mataria Academic Year 2017

Course: Technical Reports Exam Type: Final
(A ) Date of Exam: 31" May 2017

.=
Department: Civil Eng. Department @
il oy

4" Year Civil Eng. Time Allowed: 2 Hours
HELWAN UNIVERSTY | Maximum Mark: 50

ANSWER ALL THE FOLLOWING QUESTIONS (10*5 = 50 MARKS)
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