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PROBLEM # ONE (35marks) TRY ALL PROBLEMS

Fig. (1) shows statical system of an intermediate frame ABCDEFG of a series frames spaced Sm. The frame is to be

considered braced in two directions in-and-out of plane of the frame. The frame is hinged at A and link support DC. It is

required to make a complete ultimate strength design one of the intermediate frame having breadth 400mm and the slab

thickness 120mm and the depth of the main girder 1.2m and depth of the cantilevers (0.6/0.8m) for the given ultimate

loads including own weights and the vertical reaction at A equals (YA= 900kN). Determining the following:

a) B.M,, S.F. and N.F. diagrams. (12marks)

b) Design the critical sections and check shear stresses of the frame. (13marks)

¢) Draw to convenient scale the intermediate frame showing clearly the concrete dimensions and the reinforcement
details in elevation and in cross sections. (10marks)
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Fig. 1 YA= 900kN Statical system, ultimate loads and concrete dimensions
PROBLEM # TWO (40marks)

I- Fig. 2 shows a sectional elevation of an arched slab of span 16m supported on columns spaced, S= 6m. The
concrete dimensions of the arched slab elements are given in the figure. Consider the following loads of the
slab: dead load, g= 6kN/m?, live load, p= 2kN/m?. 1t is required to carry out the following;

a- Calculate the column load including the additional load due to tie, hangers and stiffener. (9marks)
b- Complete design (design + reinforcement details) of the tie. (6marks)

Stiffener, bs= 0.3m, ts«= 0.2m  Hanger, 0.2x0.2m
Arch slab, ts, av= 0.12m )

.
.,
..,

ta=3m . &
!i s Tie, b= 0.2m, t= 0.4m

.......... _ L="16m
Vertical beam, 0.25x0.8m E ,,,,,, Column, 0.5x0.7m _

II- Fig. 3 shows a Vierendeel girder of span 25m. It is required to carry out the fOllovs‘:/;ing‘:‘Draw the BM.D,
S.F.D and N.F.D diagrams of the V.G under the given loads. Draw the reinforcement details of the part marked
(A). 25marks L

Al
80k1\:{

v4m
g

P,=160¥ 160kN ¥ 160v 160¥
5x5m =25 m . Fig. 3

»

A

Please Turn Over =y




I

mal
.................. _—?—:

i1 |B

i

!

|
................... £

:

o »

a1njonas Jood 31| Yuou oY) 10J syuswalInbal ayy are
0J 93 91800] ‘paarnbai st Jurjooy Jopun SSa13S ULIOFIUN
101108 [BO1IR)S S} MOYS SaoIaYs oneurwesdelp Suisn (9
(Syaewg) ‘suolisuswiIp
S UOIIBAS]S [BUOIJOSS ‘Q[BOS JUSIUSAUOD 0} MEBI(] (1
no A1res o3 paxinbai st 3] ‘pasmbai st s§unooy ayj Jopun
[8 SY] ’SeINionLs JOOI Ylo0} — mes € SMoys ¢ ‘81 [

(syrewise) THAHL # WA 14O dd




Tanta University 3 , Design of Foundations (1); CSE3232

Faculty of Engineering Second chance may. 2015
Structural Engineering Dep‘lrtment 16 /5/2015
3" year Civil Engineering Allowable time: 3 hours

(B dady — ALad) dusia)

Answer all the following questions. (Exam mark =85) (Four paqes)'
For all the problems; consider F, is 250 kg/cm2 and H.T.S 36/52.

Question No. (1) (15 peoint)

(a) Differentiate between smell and strap beam showing the function and reinforcement details. (3 point)

(b) Draw section elevation of rectangular footing showing how to distribute reinforcement

bars in the short direction. (3 point)
(c) Discuss how to check the punching stresses for raft foundation. (3 point)
('e) Discuss the problems in footing adjacent to property line showing the different structural solutions. (3 point)

(d) Using clear sketch discuss how to determine the transfer steel reinforcement for

(I) a strip footing with inverted beam (I) a strip footing without inverted beam. (3 point)

Question No. (2) (15 point) 7
A1 P,=70t P, =130

The figure shows the plan of two adjacent columns.

The left column is (30 x 60) cm and carries 70.0 t and

the right column is (40 x 80) cm and carries 130.0 t.

The allowable net soil pressure is 1.50 kg/cm®

Considering the thickness of plain concrete = 20 cm

and the thickness of the R.C footing = 80 cm, you are X
required: 0 "

(1) Determine the distance (x) which give uniform stresses under the footing '(Spoint)
(11) Determine the reinforcement in the transfer direction under the right column (4point)
(iii) Determine the maximum negative moment if the distance (x) = 0.5 m (6point)
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Question No. (3) (15 point)

a) Write detailed notes on:

a-1) pile reinforcement (2 Point)
“a-2) settlement of pile group for both friction and end bearing piles (3 Point)
b) For pile load test results tabulated below find
b-1) pile working load | (4 Point)
b-2) pile settlement at working-load . (3 Point)
b-3) can we consider the test as successful ? (3 Point)
Load, (T) .0 20 40 60 80 100 120
Settlement , mm 0.0 0.26 0.75 1.46 2.98 4.54 9.31
The pile diameter is 50 cm, 20 m in length and modulus of elasticity for pile material = 140 t/em™.
70t 1100t 120t
Question No. (4) (16 point) l l l
The figure shows the plan and section
elevation for a strip footing without A . . T=T70¢
inverted beam. The allowable net soil  [p2n 38m R 4.0m X
: ' ‘ 9.0 m l

pressure is  1.25 kg/em® and the

thickness of plain concrete = 20 cm.
The left column is (30 x 40) cm, and
both the middle and right columns are

(30 x 70). You are required to:

-3.0 m

(i)  Determine the distance (x) required to give uniform stress distribution under the footing

(ii) Check the punching stress at the left column

(iii) Determine the reinforcement in the transfer direction under the right column

(iv) Check the stresses under the footing if the distances x is 1.0 m

(4 point)
(4 point)
(4 point)
(4 point)
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Question No. (5) (24 point)
(a) Discuss what is meant by group action and define the group efficiency illustrating how to estimate it

(4 point)

(b) The figure shows 9 piles group constructed in a clayey soil. The column load is 1000 kN and the pile

diameter is 35 cm. You are required to:

(1) Estimate the expected settlement of this cap. (4 point)
(it) Estimate the group efficiency. (5 point)
1.0s 105 ‘

\ 4
A

A G.W.L

B y =17 kN/m’

0
1.05 |S 2.00 C =25 kN/m?
: i =18 kN/m>
1.05 |S 4.00 c 32 kN/m?

o¥eye]
000
ofeXol

‘ y =20 kN/m’
Plan of group 4.00 C =75 kN/m?
) Cc/(1+e0) = 0.025

»
Ll ¥

——>
1.05 1.05
12.00
Stiff clay

(c) The figure shows a strap beam connecting two columns. Column 1 is 30 x 70 cm and P¢; = 90 ton
while column 2 is 30 x 80 cm and Pe; = 190 ton. The distance between columns centers is 6.10 m.
The pile diameter = 50 cm and the safe pile load = 55 ton. You are required to:
(1) Design strape footing only ‘ ‘ ) (7 point)

(i1) Draw longitudinal section into the strap showing its reinforcement : (4 point)
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Tanta University Civil Engineering Department

Total Marks: 70 Marks

Faculty of Engineering

Course Title: Railway Engineering Course Code: CPW3204 Year: 3%
Date: May 2015 Allowed Time: 3 hrs No of Pages: (2)

Remarks: ( answer all the following questions, and assume any missing data)
(Answers should be supported by sketches)
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Notes:
- Systematic arrangement of calculations and clear neat drawings are essential.

- Anydata not given is to be reasonably assumed.
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A. Distinguish between the different alternative works, which can be used for the crossing of Road ~

Canal. (8 marks)
B. Give, using neat sketches, the typical reinforcement details of a RC slab bridge in the two
directions. (20 marks)
C. A RC girder bridge is to be constructed across the shown main canal in Figure (1). The bridge

consists of two vents, each is 6 m span. The crossing road is a 10 m width, its level is (14.00) and

its side slopes are 2:1.

The bridge deck width is 7 m and has 2 sidewalks of 1.5m each.

- PC pier of 2m width is used.

- The US and DS used wing walls are RC box and RC broken, respectively.

- The soil properties at the bridge site are: @ = 30°, Yo = 1.8 t/m>, Yo = 2 t/m’ and the soil
bearing capacity is 1.8 kg/cm’.

- For RC elements, steel (36/52) and concrete (F., = 250 kg/cm’} are used.

le 8.00m N
(14.00) |

|
(12.75) § / 2:1 {12.50)

.
0.‘
v

Figure 1




It is required to:

1. Find the maximum passing discharge under the bridge. (5 marks)

Give the complete structural design of the bridge girders and sidewalks. (10 marks)

2

3. Check the soil bearing capacity under the pier for the case of maximum axial force. (7 marks)
4

5

Draw, into scale of 1:100, a plan (H.E.R.) for the bridge layout. (10 marks)
Draw, into scale of 1:50, the reinforcement details of the bridge girder {Long. Direction).
(5 marks)

6. Draw, into scale of 1:20, the reinforcement details of the bridge girder (Cross-section) and the
(5 marks)

sidewalk.
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A. Using neat sketches, if possible, briefly explain the different functions of culverts. (12 marks)

B. A RC Box culvert (2 vents} will be constructed to pass the discharge of the shown canal of Figure
(2) under a high-way.
- The maximum passing discharge of the canal is 16 m*/sec.
- The internal span of the culvert vent equals to its internal height which is 2.30 m.
- The high-way is 20 m width, side slopes are 1:1, and its level is (35.00).
- The US and DS used wing walls are PC box and broken, respectively.
- The soil properties at the culvert site are: @ = 30° Youx = 1.8 t/m>, Yot = 2 t/m* and the soil
bearing capacity is 1.7 kg/cm’.
It is required to:
1. Check the culvert hydraulic design. (K, =0.1, a=0.003 & b = 0.03) (8 marks)

2. Give the complete structural design of the culvert, considering the external loads only — use

an equivalent live load of 2 t/m? as the only live load on the high-way. (design only two
(15 marks)

critical sections).
3. Draw, into scale of 1:100, a longitudinal section of the culvert showing all levels and

dimensions. (8 marks)

4. Draw, into scale of 1:20, the reinforcement details of the culvert cross-section. (7 marks)

f—500m L 10.00m ]
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Itis réqwred to construct a steel plpe aqueduct to pass a dlscharge equals 3 m /sec of the branch

canal across the main canal as shown in Figure (3).

}4 8.00 m =||
4.00 m | {7.25) l
(5.25) 4 24 21 3.80
Main Canal
|,i 8.00 m ,I
| 2.00m {7.25) l
‘ (6.75) 2:1
. (6.25) | 21N\ (5.80)
[
[;
i Branch Canal

Figure 3
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