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Answer all questions. Use sketches whenever possible, Any missing data may be
reasonably assumed. Total Marks: 70
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Question #2: (18 Marks)

The activities involved in a construction project with their planning data are given in the
tabie below. Draw BCWS curve based on ES scheduyle,
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At the end of week #10, an Update report showing project status ig given in the table
below., If the actual Cost to this date is 58000, comment on the progress of the project.

[_Activfty | Start Date | Projected Completion
A 0 3
B | 0 3
% | 4 8
D | 0 | 9
E ' 3 | 8




Question #3: (15 Marks)

The repetitive sequence of activities involved in the construction of one kilometer of a
pipeline project (50 kilometers) are given in the table below. It is required to:

a- Prepare a summary diagram schedule.

b- What is the overal| project duration.

¢- Calculate time float of the first unit of activity F and time float of last unit of activity C.

d- State clearly the critical path,

[ Activity Predecessors | Duration (days)
A o, | 2
E A 5

—c A 2
D B.C 7] o
E D 1

F E 3

Question #4: (15 Marks)

The activities involved in the construction of a project are given in the table below. Prepare
an activity schedule which satisfies these resource constraints, if availability of resources
R1and R2 are 11 and 9 units. respectively,

|_Activity | Predecessors | Duration | Ri | Rz
i A T o | 4 |' s | 3 j
oy = T sy T =
€] e | 6 | 1 ,‘ 3
LB | B -8 | & 1 &
| E ! B I 7 | = | 1
F ] C 2 | 3§ | = ¥
6 | AB | 8 | 4 | B3
[ H ] E | 5 [ @ | 4]
L | E | 4 ,' : i 2
J | F. I | 8 | 2 | 3

Question #4: (12 Marks)
The network representing a construction project is shown in the figure below. Duration and
float information for some activities are also given. Duration of activitias F. G, and H are to
be calculated and are not given.

a-Compute the timings of project activities (ES, EF, LS. LF)

b-ldentify clearly the critical path(s).
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2tm Q1) For the given beams, draw the B M. diagram

determine the deflection of point fa)
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0Q2) For the given heam, draw the B.M.diagram
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Q3) For the given frame, draw the B M,
S.F. and N.F diagrams ‘&
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| ¥ s if the horizontal reaction at ¢ = 6.875 ¢
8 g",E'_-. |_A' = ld4 om< . .
b R — check the max.normal stresses in the column section

| a a.875 1
Rl i

taking the buckling effect into consideration

ﬁ = — = —@
2 ] P - ) 15 marks

Q5) For the given beam, draw:

~-The max. ,and min. curves of BM, and S.F. due to [..], =2t/m
-The absolute diagrams of BM, and S F due to LI =2t/m, and D[, = ltim

__ With the best wishes e

Course Examination Committee Prof. Mohamed 4. Kasem Prof. Saher Raafiat

Dr. Ehab El-labody Dr. Fahmy A. Zaher

| Course Coardinator: Dr.Ehab E!—fabadﬂ
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(Note: Any missing data can be reasonably assumed)
Answer the following questions:

OUESTION 1:
A, Define :
Erodible channels - Regimes of flow - Specific discharge curves - Brink-
Best hydraulic section .

B. State the factors affecting on Manning's coefficient (n).

C. A horizontal triangular channel with vortex 120" . Determine the
discharge flow in the channel if the conjugate depth of hydraulic jump
formed in 0.6 m. and 1.2 m.

OQUESTION 2:
A, What does "The Tractive Foree"” mean?. Sketeh the tractive force
distribution along the wetted perimeter for a trapezoidal channel section.

B. Show graphically the energy dissipated by a hvdraulic jump using both,
the specilic energy and specific force diagrams,

C. An open channel has a U section, semi-circular at the
bottom with vertical sides, and 5.0 ft wide. If the normal |
flow rate is 25 ft'/s, the bed slope is (1/4000) and Chezy's
coefficient (C=96), calculate the normal depth and the
hydraulic mean depth.

QUESTION 3: L 4
A. State one main difference between each of the following: -
- Open channel flow, pipe flow;
- gradually varied flow, rapidly varied flow;
- steady nonuniform flow, unsteady uniform flow;

B. A uniform flow of 20 m3/sec occurs in a rectangular channel of 5.0m
width and 2.5m water depth. A smooth hump of height 0.5m is placed in
the bottom of channel. Determine:

I. The difference in water levels before and after the hump.

2. The height of hump to produce critical depth on it, and the drop in
water level.

3. Draw a relationship between yy, y; versus Az.
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C. Sketeh the expected water surface levels for the shown smooth

horizontal transition. Reason vour answers by necessary diagrams for the
cases:

-The approaching flow is suberitical flow.,
-The approaching flow is supercritical fow,

: T I
L, b; ! b
[®

Plan

DUESTION 4:

A. Draw the possible water profiles for the following open channels:
-

B. A long rectangular channel 6.0 m width, carries a discharge of 25 m"/sec,
hed slope 0.003 and Manning's coefficient n= 0,025,
At a certain section the channel bed slope is changed to 0.05.
1- Sketeh the water surface profile.

2- Determine the length of the channel through which the flow is non-
uniform.
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Remarks: (answer all the following questions, and assume any missing data)
(answers should be Supported by sketches)

Date: June, 2010 (Second term)

Ery3 ¥y oY1 Jigds
(5123 0) logr IS0 ol Ul g 5 e s, oA ey o o

@JLJIQJL@JS'} e OISG s 43 A4 by (laldy) S5 el Y @Lnbf:}'lwiﬁﬁl.:._._j -

ey SlaldY) s J..a-_j.; = Lgndi o lalEN sl Al B 5 W CHEIR] o boue oF JJ‘:'H

(SUrpd Y o) W 15 35,0 4 Lla sy bl 251 s e L PPN SN

S OTA Yoy Loy 10 VEY) T ey oo ot L) {Tiqi;ﬁw{; -

TEVEY (0 e i, "y Ty B o WA 068 ol ()t o ey
(33 10) .(z) dail S ey~ ¢z Tomlall J b i f
(433 Y4 ;::;L'JI J it
e LT RV Y SR Sl Rl U5 s, 5 2 L e 5
Yo ry Yo oo | b4 SL Oy ((py Y. pY1 ey ks S} O cle 1306 bl nee
L G all Sy s A o f s o) Jadl Uty (o0l 01 Jagh (o dad o f

oA s,

©JR | Brefiagy gy
YA, 4 o 44 oy yq 1 i
g an Y ( i
T Yy v c
£9,90 o5 o 5

(3rss Yoy SIe Jigi

(2o =gl st b iy oy, = e IV e s aaiy Tav gy - Ol S e
bl el 5 A, £ = ol Orebodl Wbl 88 oy 0y syl o AoV e omie 3y J b,
M a2l e AN el fa; T ISy SN ) IS L
%03 10) aekl 3 iy ey Bl y e g3 gl gl G ot JgW e b e
Page: | /2




@;J|L5LGM¥WL~J}A#QL_M@1;P,&.-L:L,d@i\d}bdls._jﬁa'li,fﬁ JJLL!E-.}“
{GL‘E‘JJ‘"]Q1¢Mhﬁhmjﬁh—h£ﬁaﬁd&t?wwffiﬁ"I--‘_:}S'

(32 Yo) al ) Jigdl

c_.;-._,aj'l'l.md.-._l&T;y—,;_}3;:..-.-".“"&'15.1::&_51;,,-{,_...a,nﬂm&cgwlihgtuﬁbLJ:HW,qﬁ

S o VAv, v gl ol g Of e 1) o dadd) D pmin e gl o 0,08 0,5y O gt

(=l Yy J’““C"_‘L"""‘-".?“"""‘I“"‘"_:““

PENY X oSVA Laalal LSSl aldans d gl (g bl padl o o3y Olpb Al voaad o)y —0o
Sty o VYA = (658 Aoy 5 Bzl puad) AT 3Ty ¥ S NPT U7 o ) JOr |
b yia Oy (A e Yore 901 Gy L8 slady e 140 X e V4% = CIL £
= Aedall 3 gy BelefoST You= Gl Aoy e A = 3 pall daked] s e g
oo stlally = 3 e (3 -
4525 Sl ol oLl By E Joteay (Y1 Ol plall p L pad ]
,C_HILJH;MJ..JJI _&;ura Jelal dad s~
50 T e (g g8 plb) oLl 0713 p36Y saey IS peall sas —o
03V = Ao Ll 5 ey G963 £ = 850N Oy 93 e O e 13) Ol glall JSUH )~
UL poy By glmill 8 Gy AL Lgle Lo ge ol el 3 ey o~ -z
(A3 Vo) . Lol

G2 L
it s bl .J.En.f




— i . s1e 0 . o 0 =a 1 &y . v .
{:Ja-'l._.u_. i tads o geia OIS 130 % v lAEg, l;i'l"'l'l'_? Yo £V _;'-J-RI.._,I:{.&' cesEl T ey e T

(Srsd Vo) bty Ui o Wadogy ol o o (ol gt ol V14 ST

33 Y0) g ) g

95 of g a0 G 3 Bl e 0 o ¥, YA o il s g a5y

g sy OF o 3 oY1 il 4 o 5,07 e e o dail) Lol s gb LS o v,

Ggb 2 YAy e a T dlas O OF code 13) o alaid) gt dor gl (e 0 A8 05 OF g

(=l Yy .J.:t,.'l'la..'-a...... Y e Y

pSNY X wSVA Lo skayl hl.__,{_;ﬂ,_!.'. alboras i gkl S s gl 2 Sl Ol 3o poands 3y =

_Icz.w_::.n GE’J s...-.,‘-_,.’.‘Jl :_3"’%?‘ ¢ %"l.- H;;_JLJ_JJ .;__5""""‘1“' ul"f_l"'Ldl.j - |6 o A 4 - Va9 = ;_..IL.ch).U"I

=L-Lt]|c;j;.-‘lj} l'.E«F'II.q.-J'III-'SF Yo.= SJ.lelﬂ.ll- ;-F'J.-.n:/.:ul.l'\- q;J,milwu‘:aJE“E_‘#’“'ﬁJW

e |-L-L“ G g ey L'}-‘-*:Erl O plall el Ll ]

.ETJJJ'- e u;L:-\_.i_jl L_g.LJJ J,-;'-..J.:.“- Aacd nwd —o

e Y e (g st sl kel OIS 13 A50Y 3 ‘_;L{H aall dde -

(FU Y = bl L ek ey s ¢ = o Al 01y 95 s OF e 13) O glall l.gi“n;,‘}'l -
L:.Jl.:lll._._..l..l'll C:_.-"*-} .;J:'I__m_:ll C_T'I_J...‘;J'l e i ] I thp I-__M:.‘ J]_ﬂr_\J::.“' i__.kuu.:-'- ) _l:"_-_

(3733 18) . Jeslid

Gl L e
i s B> 3 s ]




iy
Tanta Department; Civil Engineering M ﬁ Faculty of
University Total Marks: 75 Marks .;,#,ﬂ Engineering
el
Course Title: Course Code: CSE2105 2" year
Design of Reinforced Concrete Structures (1) b
Date: June 12™ 2010 (Second term exam) Allowed time: 4 hrs No. of Pages: (3)

Remarks: If not mentioned; consider £, = 25.0 N/mm’ , Steel grade is 360/520.and dimensions are in mm.
Any missing data may be reasonably assumed
Shadel) Liad 3 Rl N, st i e 4l Jghis 5 cbadanals 7 panie b G5y SN e () 56 haiaY]

Question One ( 15 Marks)

Choose the correct answer

a. the code requirements for minimum reinforcement in short tied rectangular columns
I 0.6%A4,
2. 0.8% A,
3. 1% A,
b. braced building usually have:
I. RCwalls in ground floor
2. RC walls extending the full height of the building.
3. RC walls in ground floor connected to foundation
¢. The failure of short braced columns is due to:
1. buckling failure
2. flexural failure
3. material failure
d. spirals increase the carrying capacity of a column by:
1. 40% than tied column
2. 4% than tied column
3 18% than tied column
e. long term deflection may be minimized by:
I. heavy stirrups
2. increasing A, by 20%
3. using compression reinforcement
t.  the ratio of shrinkage reinforcement in RC beams is:
I, 0.8% of the concrete cross section
2 0.8% of the rotal area of steel in the concrete section
3 0.8% of the total urea of tension steel in the section
g. solid slabs is supplied with shrinkage reinforcement when:
1. thickness of slabs exceeds 160mm
2. thickness of slabs equals | 60mm
3. thickness of slabs in the range of | 60mm
h. interaction diagram is a:
1. graphical representation of the expected failure mode of a given section
2. graphical representation of all possible combination between axial load and moment that cause
failure of a given section
3. graphical representation of the ultimate moment and ultimate load capacities
1. simplifred method for the design of RC walls
I is used for any wall cross section
2. is used for RC walls with stiffeners.
3. is used for RC walls with rectangular section
J-  the minimum diameter of longitudinal steel in columns is:
1. 10 mm
2. 12mm
3. 16 mm

Page 1 of 3




Tanta Department: Civil Engineering Vot I Faculty of
University Total Marks: 75 Marks 0455 Engineering
Course Title: Course Code: CSE2105 2" year
Design of Reinforeed Concerete Structures (1) b
Date: June 12" 2010 (Second term exam) Allowed time: 4 hrs No. of Pages: (3)
Question Two { 40 Marks)

For the following structural plan, if it is given that;
Data
Floor cover = 2.5 kN/m’, Live Load = 2.5 kNvm’, b = 250 mm for all columns.
Floor slabs of Kitchen and toilet are dropped by 100nm.
Floor height is 3.0 m.
Walls exist over all beams made of bricks that weigh SkN/m’.
It is required to
I. Choose a suitable structural system and give a complete design, (design and detailed reinforcement drawings
on a plan of scale 1:50), of all slabs.
2. Give complete designs for the continuous heam on axis a-a, (design all critical sections for bending and shear),
draw the reinforcement details of the beam to a reasonable scale.

If the building consists of 10 floors and the total service load in any = 11 kN’ {including slabs, beams, and walls),
the cross section of any beam is 250 = 600 mme. it is required to:

3. Design columns C1 and C2 at first floor level and draw a cross section showing the details of reinforcement
for two cases of braced and unbraced building.

4. If the height of the ground floor is 6.00 m and the columns width is limited to 300mm; design the corner
column C3 and draw a cross section showing the details of its reinforcement. Consider the column as partially
fixed at top and fixed at hottom,

5. If, for some reason, column C2 is subjected to external moments M,=500kN.m and M,= 700kN.m, redesign
column C2 to accommodate the vertical load at the first floor in addition to these given moment for the case of
unbraced building and then draw a cross section showing the details of its reinforcement,

(D ) (37 (55
_ ] 3.0m * Sm 5.0m e T
(a) — B | ()
El T i C3 '
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Ib ' (| L - _'.' | 3
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Tanta Department: Civil Engineering Faculty of
University Total Marks: 75 Marks Engineering
Course Title: Course Code: CSE2Z105 2" year
Design of Reinforced Concrete Structures (1) b
Date: June 12" 2010 (Second term exam) Allowed time: 4 hrs No. of Pa_ges: {3)
Ouestion Three ( 10 Marks)

fn a braced building, check the buckling condition for the 5.0 m height solid reinforced concrete wall shown
in the following figure. Calculate the maximum ultimate load that can be resisted by this wall. Find the
amount of minimum reinforcement required for the wall and show its details on the cross section to a
reasonable scale. consider the wall is fixed at foundation level and hinged at floor level.

025m|

4.0'm

Question four ( 20 Marks)

b) The following shows a simple beam with cantilever, if the given loads are the service loads;
it is required to

1. Check deflection of the cnitical sections.

2. Calculate the crack width coefficient at the maximum stressed sections.

| P=40kN

\G=30kN

p=40.0 kNim
g=50.0 kN/m

T T L T T e T T T
A e

L '.__-_1_'7-

L 6.0 m |, 20m
Course Examination Committee
Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil Assoc. Prof. Emad El-Sayed Etman
Assoc, Prof. Mohamed Husein Mahmoud Dr. Ahmed El-Nabawi Atta

Course Coordinator: Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil
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Course Title: Course Code: CS2102 2" year
Design of Reinforced Concrete Structures
Date: June 12" 2010 (Second term exam) Allowed time: 3 hrs No. of Pages: (2)

Remarks: If not mentioned: consider fou = 25.0 N'mm’ | Sicel grade is 360/520.and dimensions are in mm.
Any missing data may be reasonably assumed

Question One {12 Marks)Choose the correct answer

a. the code requirements for minimum reinforcement in short tied rectangular columns
1. 0.6% A,
2. 0.8% A.
3. 1% A,
b. braced building usually have;
I. RC walls in ground floor
2. RC walls extending the full height of the building.
3. RCwalls in ground floor connected to foundation
€. spirals increase the carrying capacity of a column by:
L. 40% than tied column
2. 14% than tied column
3 18% than tied column
d. the ratio of shrinkage reinforcement in RC beams is:
1. 0.8% of the concrete cross section
2 0.8% of the total area of steel in the concrete section
3 0.8% of the total area of tension steel in the section
. solid slabs is supplied with shrinkage reinforcement when:
1. thickness of slabs exceeds [ 60mm
2. thickness of slabs equals 160mm
3. thickness of slabs in the range of 160mm
f. interaction diagram is a:
1. graphical representation of the expected failure mode of a given section
2. graphical representation of all possible combination between axial load and moment that cause
Jailure of a given section
3. graphical representation of the ultimate moment and ultimate load capacities
g. simplified method for the design of RC walls
1. is used for any wall cross se ction
2. is used for RC walls with stiffeners.
3. is used for RC walls with rectangular section
h. the minimum diameter of longitudinal steel in columns is:

1. 10 mm
2. 12 mm
3. 16 mm
Question Two (50 Marks)

For the following structurgl plan, if it is given that;
Floor cover=2.5 k;“'.'?m:, Live Load =25 EN/or, b = 250 mm for all columns.
Floor slabs of Kitchen and toilet are dropped by 100mm.
Floor height is 3.0 m,

Walls exist over all beams made of bricks that weigh SKN/m’.

1t is required to
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I. Choose a suitable structural system and give a complete design, (design and detailed reinforcement drawings
on a plan of scale 1:50), of all slabs,

2. Give complete designs for the continuous beam on axis a-a, (design all critical sections for bending and shear),
draw the reinforcement details of the beam to a reasonable scale,

If the building consists of 10 floors and the total service load in any = 11 kN (including slabs, beams, and walls),
the cross section of any beam is 250 x 600 mm. it is required to:

3. Design columns C1 and C2 at first floor level and draw a cross section showing the details of reinforcement
for two cases of braced and unbraced building,

4. If the height of the ground floor is 6.00 m and the columns width is limited to 300mm; design the corner
column C3 and draw a cross section showing the details of jts reinforcement. Consider the column as partially
fixed at top and fixed a bottom.

5. If, for some reason, column C2 is subjected to external moments M,=500kN.m and M,= 700kN.m, redesign
column C2 to accommodate the vertical load at the first floor in addition to these given moment for the case of
unbraced building and then draw 4 cross section showing the details of iis reinforcement.

I ) 5

= T 30m Tisme _50m

E| :

=
g i il

| 3
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I“'r:_.

() i )
=4 A
| |
E: Living Area ;

i | Lx|

| |
@ 1 || (d;
|| l'errace || E
b A%m 1 __abm T3 Sm
1 3 i
Question Three (15 Marks)

In a braced building, check the buckling condition for the 5.0 m height solid reinforced concrete wall shown
in the following figure. Calculate the maximum ultimate load that can be resisted by this wall. Find the
amount of minimum reinforcement required for the wall and show its details on the cross section to a
reasonable scale. Consider the wall is fixed at foundation level and hinged at floor level.

I 0.25m B

JI_ 4.0 mn _i_
Course Examination Committee
Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil Assoc. Prof. Emad El-Sayed Etman
Assoc. Prof. Mohamed Husein Mahmoud Dr. Ahmed El-Nabawi Atta

Course Coordinator: Prof, Dr. Abdel-Hakim Abdel-Khalik Khalil
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University of Tanta Soil Mechanics - Second Year
Faculty of Engineering Final Exam

Structural Engineering Department June 2010

Try all guestions
Any missing data to be reasonably assumed

Question 1 (15 Points)

a) A sandy soil has a natural water content of 25% and total unit weight of 19 kN/m3 The

void ratios corresponding to the densest and loosest state of this soil are 0.55 and 0.91.
The specific gravity of the soil is 2.7

Find 1) the relative density and I1) degree of saturation,

b} The following Figure shows the results of seive analysis test:

Percent Finer. o

Figure 1
Determine

(1) Effective Size

() The Uniformity Coefficient
() The Curvature Coefficient
(V) Percentage of Gravel

(V) Percentage of Sand

(V1) Percentage of Fines

(VIl)  The classification according to the Unified Soil Classification System

C} A liquid limit test is conducted on a soil sample in the cup device gave the results on the graph.



Question 1 (cont’d)

Two delerminations for the plastic limil gave

water contents of 20.3% and 20.8%. . AR i
; £ 1 T Tt . i 2 =7
Determine: £ 4
(1) the liquid limit , | !
£ .

(Il) the plastic limit,
() the plasticity index,
(V) actording to the plasticity char in the '
following page, is the soil clay or silt? |
(V) the liguidity index if the natural waler ' o g
content is 32%, - m:) N

Figure 2

Plasticiny indes

] 1 F] E11] 410 30 fil TH &0 EL]
Losgquid Jom it

Figure 3

_ Question 2 (15 Points)

a) Briefly explain the factors influence permeability of soils.

b) A silt sample Is prepared for a falling head permeability test. Calculate the coefficient of
permeability of the silt sample in cmisec given the following parameters of the test

Area of the soil sample = 1400 mm’,

Length of the soil sample = 70 mm,

Area of the stand pipe = 50 mm?,

At time t = 0, the head difference = 400 mm, and
At time t = 3 hours, the head difference = 200 mm

¢) A soil profile is shown in the following Figure (4), Water is being pumped from the coarse

<and layer at steady state. The pumping created a flow in the vertical direction in the ciay
and silty clay layers as shown in the Figure (4) with the shown hydraulic gradients.
Compute the flow rate in m*/day per unit area of 1m? from the coarse sand layer.



QU_F;Ts_tiPn 2 (Cont'd)

Sand v =19 kN/m?

Yamp axe ---

* 0.7m
T EL e s

Clay v=17.5kN/m?

dm | k = 110 misec

|

I_ I S == —
dim 1 Coarse Sand v =20 kN/im?

: =i o B
sm | Silty Clay = 17.5 kNim?

, K= 3x109 m/sec

B o

Gravel
Figure 4

Question 3 (15 Points)

4 Calculate effective vertical stress at points 1 and points 2 in Figure 4 of Question 2.

b) A pipe that is 2.0 m below the foundation ievel and close to a foundation as shown in the
following Figure. The foundation rests on the top of soil and exerts a pressure of 5.0 t/m?
ground surface. Using the attached Char, determine the

pipe by the foundation at point X

B |
nl Pinc
Lz 4m

Figure (5)

A
< m

L .. Ground

= Water

+ Paint 1
At mid depth

k= 1x10* miseq

i =06
Flovw

+ Paint 2
At mid depth

pressure exerted on the top of the



1

Question 3 (cont’d)

Question 4 (15 Points)

a)
o

28
Hint:
028 m= Bz
L= GO R >
m=23 S M R
m=+18 ; 62‘1 2!
0.08
] & i
01.08
e 144
0,02
== s —_— e X :_”
1 0,140 1.00 .04
Value of n Frgure {6)

Briefly explain the fundamental factors influence compressibility of soils.
Define the following terms: {I) Normally consolidated clay, (I} Overconsolidated clay, and
(1Y coefficient of consolidation c.,.

4 soil profile shown in the following figure consists of 10 m of upper sand (v = 19 KN/mY
over 10 m of Pancon Clay (+ = 17 kN/m®) over 5m of intermediate clay (v = 20 kN/m”) over
sand. The ground water table is 3 m below the ground surface. A tower structure (Pisa
Tower) with a base diameter of 20m was placed 3m below ground surface and applies a
net pressure of 430 kPa

il Calculate settlement of the tower resulting from the primary consolidation of the clay
layer (note ignore settlement due to compression of sand layers),

L/ ¢




Question 4 (Cont'd)
If after 5 years the degree of consolidation was 35%

(1 Calculate the settiement of the tower after 10 years, and

(I} Eslimate the time in years required for the settlement to take place.
T = gy 20m —
| 3m o oo U T T o
R o TN L Ground
‘ q = 430 kPa Water
10m
l ¥ =18 kN/im? Upper Sand
g =04 o u."n'w.J =]
| C/C, =01
10m Pancone Clay
=10
L += 17 kNim?
e, =06 o0 g = |
5m ¥ = 20 KN/m? C.=04 Intermediate Clay

GIC, =0

3

Given the U-T relationship

Uy T U@y T

%, v

0 0 60 0.286
10 0.008 70 0,403
20 0,031 80 0.567
30 0.071 90 0.848
40 0.126 95 1,129
50 0197

Lower Sand

Figure (7)

Question 5 (15 Points)

a) Using clear sketches discuss why we need to know about shear strength of soils.
h) Briefly explain the fundamental factors influence shear strength of soils.

c) Briefly explain the difference between drained and und

of soils,

rainad shear strength parameters

d) A series of Direct Shear Box tests were run to determine the drained shear strength

parameters of stiff silty clay. The tests dala are

I8




Question 5 (Cont'd)

TestNo.  Normal Stress o', (KN/m”)  Shear Stress At Failure = (kN/m”)
1 50 33
2 100 51
3 200 88

1) Draw the Mohr envelope for the given data.
i} Based on a best-fitted straight line Mohr envelope, determine the value of ¢ and i

) A natural slope consists of the same siff silty clay in (d) above (it has the same ¢ and '),

For stability analysis of the slope, consider one segment of the failure surdface with effective
normal stress o', of 40 kN/m’. Calculate the shear strength of the soil on the segmen

>>> GOOD LUCK <<<
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Tanta M Civil Engineering Department ,j@‘,ﬂ Faculty of
University n::,a) Total Marks: 835 Marks T Engineering
Code No.: CSE2104 2 nd Year

Theory of Structures
Date: June. 2010 (Second term)

Allowed time: 3 hrs No. af Pages: (1)

(1) For the given beams. draw the B.M diagram

determine the deflection of point (a)

§ rigid tie | 7
5 : : 2
20 marks
N a —
+ 7 * f
i
4tm 3
4t l INNERRARARAARRN RN meres
fit. _
% /-"I-h i 0 -?I::E..:l—n—ﬁ-ﬁ—n—rrﬂ -"r / _?‘l‘n T
[ ) s l 3 - f
(2) For the given beam, draw the B.M.diagram 4
ar |
£3 marks Q3) For the given frame, draw the B M., =
S.F. and N.F diagrams 3 Lo
£ 200 marks " j
I(_ﬁr
|
R4 .
i I= '.-\. T
20y 15 marks | ,f" 1.6 b“’:
£ == ,2' L Y
2t/m j TS0 ¢/ om Ao
Toe % = L6-0.0000854 t/em™ A <[00
5 ' .
¥ H -
10t ¥ ' I,= 20720 cm’ O4) For the given fram,
1] g X\ po=73208m° g o ; -
3 e if the horizontal reaction at ¢ = 6.875 1,
E : A 144 cm® g . .
e W : check the max,. normel stresses in the column section
J al 0875 , Gy ; ;
N X taking the buckling effect into consideration
: &m
PO . S
O — o
e o 3 ‘ig 15 marks
b + - 1L ﬁ 1|.r_ L. o

ok

(5) For the given beam, draw:
-The max. ,and min. curves of B.M, and S5.F. due io L.l =2t/m

-The absolute diagrams of BM, and S.F. due to L.L =2t/m, and D.L. = lt/im
With the best wishes -
Course Examination Commitiee Praf Mohamed A. Kasem Prof. Saher Raafat
Dir. Ehab El-labody Dr. Fahmy A. Zaher

[L Course ['oum_’inﬂmr.' Dir_'. _Ehah E—i{ihmf}' ! Page: 1/1
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Remarks: If not mentioned: consider f, = 25.0 N/fmm” , Steel grade is 360/520,and dimensions are in mm.
Any missing data may be reasonably assumed
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Question One { 12 Marks)Choose the correct answer

a. the code requirements for minimum reinforcement in short tied rectangular columns
1. 0.6% A,
2 0.8% A,
3 1% A,
b. braced building usually have;
[, RC walls in ground floor
2. RC walls extending the full height of the building.
3. RC walls in ground floor connected to foundation
spirals increase the carrying capacity of a column by:
[ 40% than tied column
2. 14% than tied column
3 18% than tied column
d. the ratio of shrinkage reinforcement in RC beams is:
1. 0.8% of the concrete cross section
2 (L8% of the total area of steel in the concrete section
3 0.8% of the total area of tension steel in the section
e. solid slabs is supplied with shrinkage reinforcement when:
[, thickness of slabs exceeds [60mm
2. thickness of slabs equals 160mm
3. thickness of slabs in the range of 160mm
f. interaction diagram is a;
1. graphical representation of the expected failure mode of a given section
2. graphical representation of all possible combination between axial load and moment that cause
Jailure of a given section
3. graphical representation of the ultimate moment and ultimate load capacities
g. simplified method for the design of RC walls
1. is used for any wall cross section
2. is used for RC walls with stiffeners.
3. s wsed for RC walls with rectangular section
h. the minimum diameter of longitudinal steel in columns is:

[ #]

I 10 mm
2. 12 mm
3 16 mm
Ouestion Two (50 Marks)

For the following structural plan, if it is given that;
Data
Floor cover = 2.5 kNimr, Live Load = 2.5 kN/m?, b = 250 mm for all columns.
Floor slabs of Kitchen and toilet are dropped by 100mm.
Floor height is 3.0 m.
Walls exist over all beams made of bricks that weigh SkN/m’.
It is required to
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1. Choose a suitable structural system and give a complete design, (design and detailed reinforcement drawings

on a plan of scale 1:50), of all slabs.
2. Give complete designs for the continuous beam on axis a-a, (design all critical sections for bending and shear),

draw the reinforcement details of the beam to a reasonable scale.

If the building consists of 10 floors and the total service load in any = 11 &N/m” (including slabs, beams, and walls),
the cross section of any beam is 250 % 600 mm. it is required to:

3. Design columns C1 and C2 at first floor level and draw a cross section showing the details of reinforcement
for two cases of braced and unbraced building,

4. 1f the height of the ground floor is 6.00 m and the columns width is limited to 300mm, design the corner
column C3 and draw a cross section showing the details of its reinforcement. Consider the column as partially
fixed at top and fixed at bottom,

3. If, for some reason, column C2 is subjected to external moments M,=500kN.m and M,= 700kN.m, redesign
column C2 to accommodate the vertical load at the first floor in addition to these given moment for the case of
unbraced building and then draw a cross section showing the details of its reinforcement.
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Question Three (15 Marks)

In a braced building, check the buckling condition for the 5.0 m height solid reinforced concrete wall shown
in the following figure. Calculate the maximum ultimate load that can be resisted by this wall, Find the
amount of minimum reinforcement required for the wall and show its details on the cross section to a
reasonable scale. Consider the wall is fixed at foundation level and hinged at floor level.
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(Juestion One ( 15 Marks)

Choose the correct answer

a. the code requirements for minimum reinforcement in short tied rectangular columns
I 0.6% A,
2. 0.8% A,
3 1%A,
b. braced building usually have;
I RC walls in ground floor
2. RC walls extending the full height of the building.
3. RC walls in ground floor connected to foundation
¢. The failure of short braced columns is due to:
I. buckling failure
2. flexural fuilure
3. material failure
d. spirals increase the carrying capacity of a column by:
1. 40% than tied column
2. 14% than tied column
3 18% than tied column
e. long term deflection may be minimized by:
I. heavy stirrups
2. increasing A, by 20%
3. using compression reinforcement
f. the ratio of shrinkage reinforcement in RC beams is:
1. 0.8% of the concrete cross section
2 (L.8% of the total area of steel in the concrete section
3 0.8% of the total area of tension steel in the section
g. sohd slabs is supplied with shrinkage reinforcement when:
1. thickness of slabs exceeds 160mm
2. thickness of slabs equals 160mm
3. thickness of slabs in the range of 160mm
h. interaction diagram is a;
I. graphical representation of the expected failure mode of a given section
2. graphical representation of all possible combination between axial load and moment that cause
failure of a given section
3. graphical representation of the ultimate moment and ultimate load capacities
1. simplifted method for the design of RC walls
1. is used for any wall cross section
2. is used for RC walls with stiffeners.
3. is used for RC walls with rectangular section
J-  the minimum diameter of longitudinal steel in columns is:
1. 10 mm
2 12 mm
3. 16 mm
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Question Three ( 10 Marks)

In a braced building, check the buckling condition for the 5.0 m height solid reinforced concrete wall shown
in the following figure. Calculate the maximum ultimate load that can be resisted by this wall. Find the
amount of minimum reinforcement required for the wall and show its details on the cross section to a
reasonable scale. consider the wall is fixed at foundation level and hinged at floor level.

r_ 0.25m

4.0m

(Juestion four { 20 Marks)

b) The following shows a simple beam with cantilever, if the given loads arc the service loads;
it is required to

1. Check deflection of the critical sections.

2. Calculate the crack width coefficient at the maximum stressed sections,

P=40kN
G=50kN
p=40.0 kN/m
=500 kN/m
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Answer all guestions. Use sketches whenever possible. Any missing data may be

reasonably assumed.
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Question #2: (18 Marks)

The activities involved in a construction project with their planning data are given in the

table below. Draw BCWS curve based on ES schedule,

| Activity | Predecessors | Duration (wks) |Overlap Budget (LE)
LA 3 | 9000 |
B --- 3 10500
_C B | 4 10000
D 7 14000
E A, 5] 12000
F | C 10 15000 |
& C, D 10 20000
_H E 3 A= 9000
i G.H 10 38000
—J | F 2 2 8000
".K I R T 12000
L LK 3 8700 |

Al the end of week #10, an update report showing project statu
below. If the actual cost to this date is 58000, comment on the prog

s 15 given In the table
ress of the project,

Activity  Start Date | Projected Completion
A, 0 3
8 0
C 4 8
D 0 g
= 3 8
F g | 20
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Question #3: (15 Marks)

The repetitive sequence of activities involved in the construction of one kilometer of a
pipeline project (50 kilometers) are given in the table below. It is required to:;

a- Prepare a summary diagram schedule.

b- What is the overall project duration.
¢- Calculate time float of the first unit of activity F and time float of last unit of activity C
d- State clearly the critical path.

Activity Predecessors | Duration (days)
A = Z
B A 5
& ) 2
D B C 4
E D 1
| F E 3

Question #4: {15 Marks)

The activities involved in the construction of a project are given in the table below. Prepare
an activity schedule which satisfies these resource constraints, if availability of resources
R1and R2 are 11 and 9 units, respectively,

Activity | Predecessors | Duration R1 R2
A < 4 5]
B 3 1 2
& - B 1 3
10 B 8 3 :
E B 7 1
E C 2 3 5
G A, D g 1 .
H = 5 2 4
| E | 4 | 2
J F. g8 | 2 | 3

Question #4: (12 Marks)

The network representing a construction project is shown in the figure below. Duration and
fioat information for some activities are also given. Duration of activities F, G, and H are to
be calculated and are not given
a-Compute the timings of project activities (ES, EF, LS, LF)
b-ldentify clearly the critical path(s).

[ TB] | E} B }_G | (4] 12 L
A1zl | EXEE) N . \
L TF=5
— T[] V [ Tel | k] | { w38 |
21 ) L 17 15 3 [38]
TF=0 /| TF=0
5 G ; ] ;, Project Duration = 38
3 O g N
TF=8

Best Wishes

Examiners: Dr. M. Ammar and Committee
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