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| University : Tanta ;

_I'.'lept.: Structural Eﬁc_q_Fg_ ] Faculty: Enginger;ng_ ]
Course code: CSE3211

Time allowed: 4 hr
Date: June 2010

| Course: Design of steel structures (b)

Note:

- [t is allowed to use any tables or Egvptian Code of Practice hoaks,
- Anv missing data mav be reasonably assumed.

- Atternpt all guestions, Max. Credit 100 % only.

- Number of examination pages: (1}

Question 1: (25 %)

Check of bending stress for the given simply supported pate girder with span 20 m of
L- cross-section using the following data
Data
- M, =300tm
- L =35m
- Upper flange 15 30 x 2.4 cm
- Lower flange is 40 x 3.2 cm
-Webis115x 12
- Use ST&2
I'he followings are considered in the solution:

1. Classification of section

. Plastic N.A and plastic moment

2
3. Elastic properties of the cross-section
4

. The nominal flexural strength M, shall depend on the lateral unbraced
length of the member (L;) then GetM, or M,
5. Compare M,, and M,

Question 2: (12 %)

Fig. (7) shows the statical system of a part of an industrial building. According to
the Egyptian Code of Practice, compute the effective buckling lengths for columns
1-2, 2-3, 4-5 and B-7.
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Question 3:

the tension farce due to moment and the web

cover plate.
Top cover plate
N1 N ¥
: e |

L)

Y
T
| N2 HEB2RO )

r

-

|
! EH: BQ_R'H * D=8t

——— M =Mlltm

= Rl FL &R

Elevation
Fig. (3)

(20 %)

The connection shown below is subjected to ultimate bending moment of 20 tm and
ultimate shearing force of 8 t Assume that the top flange connection resists (only)
connection resists {(only) the shearing
force Determine the number of M22 bolts (N1 and N2) of high-strength friction type
(category C according to ECP205) 109 Also, estimate the thickness of the top

ﬁFﬁE H—ﬁ’ﬁiﬂi‘-%ﬁ‘-

triction tvpe, M20

Plan



Question 4:

4.a Itis required to design the fixed- free column shown in Fig. (4), which represents
a part of an industrial building The column carries an axial ultimate load of 40 t
in addition to an eccentric ultimate load of 10 t as shown The column may be

assumed of constant inertia. (20 %)
4.b. Design the fixed base (a) and draw to scale 1:10 elevation, plan and side view to
show the detail of the base: Fig. (4). (20 %)
|40t

! 4 {7 10t
-;.E_L'rrjk C_. S

:IF— - - —
X [ | ] _): + ..7+
2 m r.,_l___._ "
f v
sec. n-n = R, . — N
Side wview of wind bracing
Fig. (4)
Question 5: (11 %)

There are so many definitions of beams. Express the function of each definition of

the following:

Beam, Girder, Header, Trimmer, Spandrel, Joist , Purlin, Girt, Rafter , Lintel,

Transfer member

Question 6: (10 %)

a Explain briefly with net sketches the following.

I Types of composite columns.

i, Types of shear connectors.

i, Types of shear connection between the steel beam and the
concrete slao.

v, Types of the cross-sections of crane track girder.

Best wishes
Frof Or Mohamed A Dabhaon
and the Exam. Committes



Question No. (5) (14 point)

(a) Prove a formula to estimate the projected distance of plain ¢ :nerete beyond the outer

face of reinforced concrete footine consulering the allowable bearing stress of soil (3 point)

(b) If a reinforced concrete combined footing with thickness (T = 70 ¢m) was design for the
two columns shown in figure 3:
(i) Determine the dim:nsions of the combined footing (3 point)
(i1) Determine the maxituum negative moment on the footing (4 point)
(iii) Using neat sketch determine and draw the reinforcement

in the transfer direction under the two columns (4 point)

Question No. (6) (14 point)

(a) For the shown plan of ribbed raft foot.. - in ligure 4. you are required to discus. in details:
(i) The procedures to calculate the stresses under the 1aft comers (3 point)

(ii) How to design the raft slab and beams. (3 poin®

| [

Fig. 4

(b) For the two columns shown in figire 3. if there 1s an o siruetion preventing the projecting of the
footing beyond the outer face of the right coluian you are reguir=! to;

(i) Determine the dimensior: ol 'he suitable footing and draw the

contact pressure under tl - footing. {4 point)
(i1) Determine the maximun: oending moment on the o oting (4 point)
Best of luck i goall 12l

HMH1 ] -!1|
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Question No. (5) (12 point)

(a) Prove a formula to estimate the projected distance of plain conecrete beyond the outer

face of reinforced concrete footing considering the allowable bearing stress of soil (3 point)

(b) If a reinforced concrete combined footing with thickness (T = 70 cm) was design for the
two columns shown in figure 3:
(i) Determine the dimensions of the combined footing (3 point)
(ii) Determine the maximum negative moment on the footing (3 point)
(iii) Using neat sketch determing and draw the reinforcement

in the transfer direction under the two columns (3 point)

Question No. (6) (11 point)

(a) For the shown plan of ribbed raft footing in figure 4, vou are required to discuss in details:

(i) The procedures to calculate the stresses under the raft corners (2 point)
(1i) How to design the rafi slab and beams. (2 point)
Fig. 4

(b) For the two columns shown in figure 3, if there is an obstruction preventing the projecting of the
footing bevond the outer face of the right column you are required to:

(i} Determine the dimensions of the suitable footing and draw the

contact pressure under the footing, (4 point)
(ii) Determine the maximum bending moment on the footing (3 point)
Best of luck il guall  hbca o)
‘H_..Ei J..J_J.—l-:ll :f_.l_ll
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that: [, =35MPa, SL40K600 | Any data not given is to be assumed - Answer as many questions as you can Shadkes S35

PROBLEM # ONE (28 marks)

A. Fig. | shows a sectional elevation and the statical system of an intermediate frame ABCDEFGHU of series of
a frames spaced Sm. The frame is considered 10 be braced in the two directions in-and-out of plane of the
frame, The frame is hinged at B and link member AC, The frame breadth is 500mm and the slab thickness is
120mm. The concrete dimensions of the frame are given on the sectional elevation. For the sake of simplicity
the concentrated loads are considered as a uniform loads. The reactions are given on the Npure and the force
of the tie is 244.96kN. The BM.D. S.F.D and N.F I of the upper part of the frame EFG are given. For the
given factorized (ultimate loads), it s required 10 carry out the following

i- Complete drawing the BM.D, SF.Dand N.T.D of the frame. (6 marks)

ii- Design the critical sections and check shear stresses of the frame. (8 marks)

iii- Draw 1o a convenient scale the intermediate frame in clevation and in cross sections showing reimtorcement
details and its greangement, (8 marks)
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B. Fig. 2 shows three frames under a given loads. It is required to sketch (without anv calculations) BM D
and the corresponding main sicel. (6 marks)

WM W kMNm’
il I I
¥ \
2 - : = ry i
| [fist -
(Niv
Case | Case 2 Case 3
Fig. 2
PROBLEM # TWO (28 marks)
[-  What are the conditions must be satisfied i reinforced concrete halls (1 mark)

lI-  What are the advantages of choosing axes of MSE comncide on line of pressure. (1 mark)
Hi- - Explain the effect of tie, hangers and stiffener on analvsis of arched slab. (2 mark)

IV~ State the effect of te elongation and elastic deformation in analvsis of arch girder? (1 mark)
V- Sketch the load transfer of the saw-tooth arch girders. (3 marks)

VI- Compare. using sketches, between the three tvpes of expansion joints, (3 marks)

VII- What are the tension structures? lllustrate using
shetches, the load transter of the suspension
bridges. The cable shown in Fig. 3 is pinned 1o
supports at A and B and carry a concentrated load
of 30kN at point C. Calculate the tenston in each
part of the cable and the reactions at the supports.
{6 marks)

VIII-Fig. 4 shows a structural plan of stair case of a residential building. It is required to sketch (without any

calculations) the B.M and the reinforcement details of the stair . .
; A ) ; i —lan 4 lim
slabs and its supports. (5 marks)

Jm

&

L

11
1

L 3

IX- Fig. 5 shows a Vierendeel girder of span 20m. 1t s required to ' ! | 4
varry cut the following: What are the assumptions to be solving the ! B .
Vierendeel using the empincal method. Draw the BMDL ST.D 14800 : 14,33 1.0
and M.E.[ digrams of the Vierendeel girder under the given - i — +
loads Draw the shape of reinforcement of part marked (A) [ R -

(6 marks) | S T
, [T o i
60KN [ Al I m:l im L. | 43m
L ! | O BP v
S A A T T o
P,=90 HikM a0 DikM Fig. 5 |
Sxdm =20m : 3
b ) " 03,000
- 37m * Fig. 4

PROBLEM # THREE {33 marks)

A- Fig. 6 shows a plan and sectional elevation [-1 of an industrial hall of area 1320m. A north light roof system is
required. The supported columns are allowed only at axes AB and EF, The left side parking CD is required. I 1=
required tocarry out the following:

1 Suggest the main supporting elements needed 1o carry the roofs. (3 marks)

1. Draw to reasonable scale sectional elevaton skowing all necessany structural elements and its concrete

dimensions. (4 marks)
i, Hlustrate using sketches (Without any caleulations) the load transfer from the roofs 1o a foundations,

(4 marks)

. Please Turn Over =



v, Ilustrate using sketches the effect of increasing post inclination. #. to 30.2° on the footings A and E. What is
your opinton of using tie in this case? State the significance of angle o, (3 marks)

l_ﬁl =T
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W
3 (Jm ¥ |
L) A 1 ] 43 2 2 bm L 3 ’_r
3 i Iy EREH - St - I'tg. (1] Iy A | ) &
Sectional elevation 1-1 Plin

B. Fig. 7 shows plan and sectional elevations -1 of an industrial hall of area 30-35m The columns where
marked X arc allowed only at the outer perimeter of the hall. Levels of the covering raofs are shawn on plan
and in cross-section -1 1L is required to carry out the tollowing:

I Suggest the systems of more cconemical Main Supporting Elements (MSE) and the roof slabs Draw o
reasonable scale the sectional elevation |- and part plan showing the concrete dimensions of all structural
elements. (5 marks)

1. Caleulate the applied loads on the suggested MSE if the average ultimate dead and live loads, ig, and p,)of
the roof slab not included weight of MSE are 10kN/m® and 3kN/m’, respectively. The own weight of MSE
may be estimated, (2 marks)

ii.Design the MSE of the hall and nts components. (5 marks)

iv.Draw to reasonable scale the sectional elevation |-l of MSE and its components showng the reinforcement
details, (4 marks)

v. State the conditions should be satisfied at end gable. Draw the elevation at end gable for case of no future
extension of a hall (any elements may be added). (3 marks)
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Tanta University Foundations Engineering (1); CSE3214

Faculty of Engineering Term Exam, June. 2010
Structural Engineering Department Sunday; 20/ 6 /2010
3" year Civil Engineering Allowable time: 3 hours

(Baaa Aoy — dgize Auia)

Answer all the following questions. (Exam mark =85

uestion No. (1) (14 point

(a) Differentiate between driven and bored piles. (3 point)

(b) Show using clear sketches how to use field tests to estimate the safe pile load. (3 point)

(¢) A group of 4-driven piles 21.0 m long and 40 em in diameter was driven in clay layer at spacing
1.20 m. The profile consists of a thick layer of medium clay with the following properties: the
water table is located at the ground level, the clay extend to 40 m, C =30 kN/m?, mye = 0.00025
m*/kN and y = 18 KN/m'.

Estimate the maximum column load and the expected settlement of the group. (8 point)

Question No. (2) (14 point)

(a) What is the meaning of negative skin friction: state its effect on the pile resistance. (4 point)
(b) For the shown plan of the four pile cap in figure 1, if the thickness of the cap is 0.90 m and the
bottom reinforcement in both directions is 7 @ 22 /m (high tensile steel), you are required to:

Find out the safe column load can be supported by this cap. (10 point)

Column

T h O / 70x70

2.25m| 1> m

WS diameter
: 4 ] 530 em

Fig. 1

O O
-

Question No. (3) (14 point)

(a) Using suitable scalc, draw clear sketches for three piles cap and strap beam reinforcement. (4 point)
(b) Classify pile according to its material and mode of load transfer (3 point)
(c) Fig. 2 shows the results of pile load test performed in single pile with the following properties;

pile length = 19.0 m, pile diameter = (.50 m; working pile load = 50 tons

Find out the safe pile load, and check the settlement (7 point)

C1/3)
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