B- The following data are for a running project actually in the end of week 7. The original schedule
“can be determined using data in Table 6-1. While the updated schedule can be determined
using Table 6-2 (using the end of period concept). '
Also, actual weekly costs have been recorded in Table 6-3. [15 marks]

Table 6-1 Table 6-2
[Activity | Pred. | Duration (wk) | Budget Activity | Startdate | Finish date
A 2 30,000 A 0 3
| B 4 40,000 B 1 5
v A 4 20,000 C 3 8
| D B 3 24,000 D 5 9
E C,D 5 50,000 E 9 14
F cD 2 40,000 F 9 11
G EF 2 8,000 G 14 16 |
Table 6-3 |
| Week 1 2 3 | 4 5 6 7 |

Actual Cost | 25,000 | 20,000 | 15,000 | 13,000 13,000 | 14,000 S,OOOJE

¢ It is required to plot the curves of "budgeted cost of work scheduled" and "actual cost of
work performed" only.

+ Comment on the progress (cost and time) of the project on the updating date (week 7).

Question (4) 8 marks: Write the most correct answer in your answer sheet:
1- It is considered a common “priority rule” when scheduling based on resource constraints:

(a) total fioat . (b) predecessor
(c) overlap (d) either "a" or f‘c“
9- To shorten duration of repetitive project using line-of balance scheduling method, you can:
(a) increase production rates of all activities (b) increase number of crews of particular activities
(c) increase number of crews of all activities (d) nothing of the above

3- In LOB scheduling, if an activity has a higher rate of build than its predecessor, this will lead to:
(a) divergence case (b) parallel case (c) convergence case

4- if cost variance is of negative sign, then the project is:

(a) behind schedule (b) ahead of schedule (c) under cost (d) nothing of the above
5- the “budget’ of an activity isthe ................. money needed by this activity.
(a) estimated (b) predicted (c) actual (d) answer “@” or “b”

6- the main resuli(s) of work breakdown structure is (are):.
(a) list of activities  (b) groups of work packages (c) activities’ durations  (d) answer “a" and ‘b’

7-if an activity is delayed beyond its TF by 4 days, then the:
(a) project duration will be increased (b) project duration will be increased by 4 days
(c) project duration will be increased by 4 days and successors will be delayed by 3 days

8- the free float of an activity equals to:
(a) early start (predecessor) — early finish (activity) + lag
(b) early start (predecessor) — early start (activity) + activity duration - lag
(c) early start (predecessor) — early finish (activity) - overlap
(d) either “b” or “¢” -

i:i .\:lu??lgh].i R Ljﬂiméjwigjh«'hi
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Arrange your answer carefully --- Time allowed: 3 hours

Question (1) {1 r marks]:

A construction project has the following scheduling data. It is required to:
Activity | Duration | Depends Upon | Lag | Activity | Duration | Depends Upon | Lag
A 2 e E 4 C 3
B | 3 - 3 4 D, C
C 3 — H 5 E -2
D 4 B 2 G 3 A F

A- Draw an AON network for the following activities, showing project duration, critical path(s), and
float values.

B- What is the effect of increasing the duration of activity A by 2 days? :

C- Return to point A, what is the effect of deleting the overlap between activities E and H?

D- Return to point A, what is the effect of adding a new activity Y (duration= 4 days) after activity
H?

Question (2) /20 marks]:
The activities of a project along with their durations, predecessors and resource usage are given in
the following table.

Duration —_— Resource (units/week)
redecessors
{Weeks) Ri<8 R2 <1

Activity

¥

on

ot e lat v o Be s e lup W W el
- O TN DO e = B O B ON b
o

onomEmwWwo et
S N - T N ot

0

-
LI

A- If resource 1 is limited to 8 units and resource 2 is limited to one unit, reschedule the activities
so that the weekly resource usage does not exceed the resource limits.

B- What is the effect of increasing the constraints of resources to be R1513 and R252?

C- What is the project duration and critical path(s) if no more than one unit of R1 (this means that
R1=1), while still R21? Hint: no need to use table, the solution is very easy.

D- Compare between constrained and unconstrained scheduling for construction resources.

Question (3) /25 marks]:

A- The following table represents the activities involved in the construction of a single house. It is
required to construct typical 11 houses. The target rate of build is 0.5 houses per day.
Calculate the number of crews which needed for each activity. Draw the LOB schedule.
Consider no buffer time between activities. {10 marks]

Activity A B|C|D]|E

Predecessors — | A|B|C|C
Duration (days) 2 | 43 (218

73 SRV A S Gab gl oS Aggdal il



Question No 4:

Canai crossing a drain wath the following data

Cross section of drain at site of construction

le—70m ]

| 3:2(8.00)

Cross section of canal at site of constructio)

The discharge through canai is 12 m*/sec.

Itis required to : |
1. Check the head loss due to R.C. Box aqueduct tacking the velocity of

approaching in consideration.
2. Give complete design of the aqueduct and culvert parts.
3. Draw neat sketch sec. elevation of the aqueduct.

For Soil C Vi =1.65 t/m? K,=03
ForScreem '~ (=25cm S=15.0cm Ks=20 6=60°
Tplll g 0 9 ) Crpoun Saa sl gl / 3 (ol 3y AL il a,-




(B Aoy . Saa) AN 43 4 (5 e g 2 el o Luaaiglht 4306 . Unila dnaly
A5 100 o kil 4lgl R I 2012/2011 3 xslall plall
Odindua A Gladalt @wwﬂlmwumd e gl sctadaYl a5
(N.B.: Any missing data can be reasonably assumed )
Tack the live load as equivalent live load as w.=3.33 t / m’,
wn.;.h,_,!msui ALi) Aghg 1 gh o i glaall paiiend
Question No 1: {20 degrees)
Mention and explain the function of the hydraulic structures. |
Explain cases of loading of the hydraulic structures.
. Define the main types of retaining walls according to materials, site and design.
Show how check the stability of the pier.
Show how check the stability and design of the gravity wall.

Question Neo 2: ' (28 degrees)
A main canal crossing a d;aén ":vith the following data

|

. Cross section of canal at site of construction
?.Q m "

Cross section of drain at site of construction

The discharge through drain is 12 m*/sec.

It is required to :
1. Check the head loss due to syphon,
2. Design the syphon and culvert parts of a syphon.
3. Draw neat sketch sec. elevation of the syphon.

Question No 3: (25 degrees)
R.C. slab bridge need to be constructed at the previous drain with width 8.0 m and tow

side walks 1.5 m each.
1. Shew the hydraulic design of the bridge
2. Show the complete structural design of the all parts of bridg with neat sketches

for steel details o ol Iai
3. Draw neat sketch sec. elevation of the bridge. ., <¢,), ﬁ 0. 61 é

0.1 g
).; 0 I bL . i




C. Fig. 3 shows a structural plan and sectional elevation of stair case. The stair elements are strip footing, two wglls Wl
and W2 and beam B that supported on columns C1 and C2. The slab thickness is 220mm and the step dimensions are
300mm going and 150mm rise. It is required to carry out the following:

o Without any calculations, sketch the B.M and the reinforcer =it details of the critical strips. (Smarkzs)
b. Calculate the design loads of critical strips of the stair slabs; consider the flooring cover is 1.5kN/m". Calculate the

walls loads W1 and W2. (5 marks) 2
RC wall 1
‘_9__>f0,3=2.?0m Lo 2a0m
Tl et e by | &
Floorlevel ||} v 4 11t =
. (+4.50) ||} j e (13.00) I
Landing level _j_'.: RN +
Step going and rise, (1.50 Beam B~ J__.___] 4
300+130mm L R Ao g
: =
GLb ok =|
Ground level ol s e 0 e o
Atk W b
_____________ ?
& . Strip_fgmg RCwall2 | _.]-.. U\"
otng A ] Ji SERTIF | ‘
o 9:03=270m, 1.0m, L50m JUSSESTRSENNNY CRIPH
. Sectional elevation I-1 Gigimd Tevellt | TRIEL v
Fig, 3 (0.00) :]_“9_59;3: 2.70m 1'052.5.. 1.50m
Structural plan
PROBLEM # THREE (32marks)

Fig. 4 shows plan and sectional elevations of an industrial hall (Lx42m). The columns are allowed only in the outer
perimeter of the hall. There are five cases of a roofs may be used to covering this hall as shown in the sectional
elevation 1-1. It is required to carry out the following:

a. Suggest the more economic main supporting elements "MSE" (as possible as you can) that carry the given roofs.
(Smarks)

b For the three roofs of cases 1, 3 and 4 only: draw to suitable scale the sectional elevations, showing the concrete
dimensions of all necessary structural elements. Using diagrammatic sketches, illustrate the loads transfer up to the
footings. (12marks)

¢, For the roof of case 5 only: design the critical sections of MSE and its main elements, if the average ultimate total
loads on the MSE are 18kN/m>. The own weight of MSE may be estimated. Draw to convenient scale the sectional
elevation of the MSE showing the reinforcement details of the MSE and its elements. (15marks)

. Glass windows
Glass windows i
o A s .
v Sm 4
c— e ; ¥
6ml l J lﬁm 5‘51‘4 =
Tm Tm  Tm ¥l g 8m i )
L o R 4— A E
L Ltowl=2lm Ltotal=2Im =)
al = y —rlowl=2lm Q
Case 1 Giass windows Case 3 g
i p=20" ©
4% \ $1.5m X| -
\—/ y3m T Glass * T =
GmT J T 6m 6m windows {6m
T4 9m Tm fm =V ! gm sm LY
AP —— Pt A . B
o btotal=2Im , Ltotal=16m
Case 2 Case 4
. Plan P L total
25 ¥ T
Glass windows -~ |
6m|
.
P 7im i Tm i Fig- 4
5 L total= 14m :
Case 5
Sectional Elevations I-1 for five cases of a roofs
] G2h gy cibiia¥) Gubl ae

MU o ot ) audd deal tasa 0
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FACULTY OF ENGINEERING
DEPARTMENT OF STRUCTURAL ENGINEERING 5aia ady cpliil 4 s
EXAMINATION (THIRD YEAR) STUDENTS OF CIVIL AND STRUCTURAL ENGINEERING

!,COURSE TITLE: DESIGN OF REINFORCED CONCRETE STRUCTURES (2)b |COURSE CODE: CSE3210/3223

L-DﬁTE: JUNE-2012 TERM: SECOND TOTAL ASSESSMENT MARKS: 76 | TIME ALLOWED: 4 HOURS

For all problems consider Systematic arrangement of calculations and clear neat dra wings are essential. 3":1" ‘“S" “"MT!
that: £, =30MPa, S5t.400/600 | Any data not given is 1o be assumed — Answer as many questions as you can S i

PROBLEM # ONE (28 marks)

A. Fig. (1-a) shows different frames under the given loads. It is required (without any calculations) to sketch the
B.M.D and the corresponding main tension steel, (6111;1)1']{5)

P — P1 P1 P1
whkN/m’® W m
58t R eans neeases amer e a i
g “Links ™ P2
Fig, 1-.a "= e : pammisy WEKNN I 3 s 5 s e s A5 s 5 5 g

B. Which is dangerous: opening corner joints or closing corner joints and why? Sketch crack pattern in each joint.
(4marks)

C. rig, (1-b) shows statical system of an intermediate frame ABCDEFG of a series frames spaced 5m. 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 a link support DC.
Itis 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. (6marks)

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

¢) Draw to convenient scale the intermediate frame showing clearly the concrete dimensions and the reinforcement
details in elevation and in cross sections. (6marks)

9OkN 90N 90KN
] 50kN/m® 4,40!{N1m‘l
i I iy ] ;II]IIEI[]IIHJ].H__.ﬁUkN
B == (0.4%1.2m) (0.4 x 1.2m) D G
3m | 90KN 9OKN
40kN/m”
E F link support
(0.4x1.0m) (0.4%0.8m) “‘7
3m
1"
(0.4x0.8m) CS}
4m %5’ 18m T 4m
s pely - B
Fig. 1-b Y A= 900KN Statical system, ultimate loads and conerete dimensions

PROBLEM # TWO (32 marks)

A. g- What are the advantages and disadvantages of a tension and compression structures? (dmarks)
b. What is the main condition to ensure coinciding line of pressure on the following main supporting elements:
arched girder - triangular shed - trapezoidal shed. (2marks)

Why the horizontal reaction of arched slab is increased by 5% than that of arched girder? (2mark)

Why the foot thickness in arched slab is greater than that at crown? (Zmarks)

How do you ensure uniform distribution of light inside halls in a saw — tooth roof structures? {lmark)

What will happen if the tie reinforcement splits in the arches? (2mark)

R

R

B. Fig. 2 shows a Vierendeel girder of span 20m. It is required to carry out the following: Draw B.M., S.F. and N.F.
diagrams of the V.G under the given loads. Draw the shape of reinforcement of the part marked (A). {9 marks)

]
A ! s
: t m
8OkN! . 80
_______ s S
v v v v
 P=120 ~ [20kN 120 120 N
Fig- 2 Sxdm =20m -

Please Turn Over ——p
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a- Draw to scale 1:100 full plan, elevation and side view showing the bracing system.
(15 %)
b- Calculate the applied loads assuming 2.0 meters between each two purlins. (3 %)

c- Tabulate the factored design normal force, shearing force and bending
moment for the critical sections at a and b. (15 %)

d- Design a hinged base at support (a) which can carry a maximum load N, = 20t and
shearing force of 12 t. Draw to scale 1: 10 the different details of the base.

(10 %)
Note: Live load and wind load are to be taken according to Egyptian Code

Question 3:

a. Design the beam column (a-c) of the frame shown in Fig. (3). The straining actions
neglecting the effect of wind loads are as follows: (15 %)

- At section (a) M, = 0, P, = 12 t compression, and Q, = 3.5t
- At section (c) My =20 tm P, = 12 t compression, and Q, =3.5t
- (second order effect is already included)

_ Use the end relative stiffness of the columns as: G, = 10 (hinge) and G =1.85 to
calculate the effective buckling length.

- Try cross section of the column is initially assumed HEB300mm.
- Use St52 (F, = 3.6 t/om? and F, = 5.2 tiem?)

b. For the typical beam - column connection at (c) designed as Category C and
subjected to:
(25 %)
M, =20 t.m.
P,=3.5t (comp.)
Q,=V,=12t,

It is required the following:

1- Number of used high strength bolts of type 10.9.

2_ Check of weld between the end plate and the rafter of the frame.

3- Thickness of end plate connecting the rafter and the frame column.

4- Check of panel-zone web shear (Refer to page 10-7, 10-8 and
10.9) of ECP2008 LRFD, first edition.

5- Do you need additional stiffeners at the corner? (Refer to page 10-
10 and 10.11 of ECP2008 LRFD, first edition)

6- Draw the part enclosed by dotted rectangle to scale 1:10.
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c IPE450

e,
_ 3m
HEB300
7.0m HEB300
4m
a b
’ %’?{?’ 25m %g i “6.0m :”
Fig. (3)
Question 4: (12 %)

Check the stresses for the bolts in the following bracket by using high strength bolts
o* grade 10.9 as bearing type (¢ = 16 mm) and use steel plate of grade St 52.

Use reduced eccentricity
T e method:
Pu=5t o I+n
20 cm l1 - Ceffective = €actual - e
o = =
B P o praso | - Mt = Pu X € effective
D1 D
B cm
‘q} $ s 1 \_.._\ 2 em Pu=5t
ol | = Jiz|
Prapm) == e e
IPE 260
Elevation A-A
lA .lA
L_r:J.: o i
Plan

Question 5:

5.a) Discuss briefly with neat sketches the different types of composite columns and
its advantages against reinforced concrete ones. (05%)
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5. b) If the calculated design ultimate axial load (P,) and ultimate moment (M) about
the major axis are 550 t and 10 t.m, respectively. Check the given cross-section

of composite column (concrete encased section). (9% & 8%)
40 cm .y
- |
3¢16____j/ 4 l
HEB360 ... _ 20cm
2016 |/
45|cm
%2
2016 7// /
3616 ?
N 2/ % B .

Given data:

- Steel grade ST52 ( F, = 52 kN/cm? and F, = 36 kN/cm? )

- Steel reinforcement of grade 36/52

- Fey of concrete is 4.0 kN/cm?

- Column effective length in both sides is (5.0 m)

- Full shear connection between the steel column and the concrete is
assumed by means of using stud shear connectors of diameter 25 mm
and 140 kN capacity for each.

* Use the following equations for axial effect

Pl = e Pleeececeresssenmanssssssnessssesissssssnstssssaisiassassssnssasssiosasssasasssensssasissssssns
o

For inelastic buckling, Am 1.1 Fo=(1- 0.348 Ap?) Fym

For elastic buckling, Am21.1 F.=0.648 Fyp/ A2,

Where:

Fym= Fy+ Cf F”(Apoqs) +C2FCH(AJAS) ......................................................
A R /.Y Y

Am = Slendemess parameter = Ly(Fym/Em)" / 7l weooveveeeeeeeeeeeeeerrenn.

e Use the following equations for bending and combined effect

For P/(#:Pr)2 0.20
P/(¢cPn) + (8/9) { Mux/(¢p Mnx) + Muy/(¢sMpy) } < 1.0
For Pu/(¢cPr) < 0.20

P/(2¢cPr) + { Mud/ (¢ Mnx) + Myy/(¢Mny) } < 1.0

Best wishes
Prof. Dr. Mohamed A. Dabaon + Exam. committee
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Course code: Civil

i Course: Design of steel structures (b) : and
| Date: June 2012 Stristin Deptt
Note:
- Open book examination.

- It is allowed to use any tables or Egyptian Code of Practice books.

- Any missing data may be reasonably assumed.

- Attempt all questions. Max. Credit 100 % only. 125 0/0

- Number of examination pages: (4).

Question 1: (8 %)

Fig. (1) 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, 34, 56 and 6-7.

2 2 7
31 21
14.0 4 6 8
21 2 A3 7|
I 21 7.0
1
: 37?‘37’2 ;ﬂm —71
!/ 8.0 v 80 | 8_'9_[1_1._...%_
Fig. (1)
Question p
f b 3

closed 20
— —b open
between purlins

\ i A
AN A

Sﬂm

I 16 m * | 20 2
Slde v lE\’\. 3'; i x; !
- elevation i
sl 1x . -+_L+_
| ¥ I 3
yi XI

Fig. (2) Statical system of an intermediate frame

Fig. (2) shows an intermediate main system of a covered area 18m x 25m. The
weight of the steel sheet cover is assumed to be 8 kg{mz. For the shown
intermediate main system of Fig.(2), it is required the following:




Question No. (3) (14 point)

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 distance center to

) AV

center of columns is 4.0 m and the allowable net

soil pressure is 1.70 kg/cm® and the thickness of

plain concrete layer = 20 cm. Due to site 40m

A

conditions, the maximum projection of the

combined footing is 0.85 m from the centerline

of right column as shown in the figure.

. tm?

Assuming the thickness of the R.C footing = 80 Fa

Fa

tim?

cm, you are required to calculate the values of
F, and F; and:

(i) Determine the maximum negative moment
(ii) Check the shear stress adjacent to the left column
(ii1) Determine the reinforcement in the transfer direction

Question No. (4) (15 point)

(a) Discuss the concept of negative skin friction of piles.

(b) A rectangular column (30 x 100 ) cm carries vertical load =215 t and bending

(6 point)
(4 point)
(4 point)

(4 point)

moment, M=25 t.m . If the available piles are 50 cm in diameter and 17.0 m in length

with safe pile load = 75 t. you are required to:
(i) Design the pile cap

(i1) Give detailed drawing of the footing reinforcement

Question No. (5) (12 point)

(a) Discuss by neat sketches the using of field tests in the design of the piles
(b) A pile load test was performed on a pile with the following properties:
Pile length =17.00m Pile diameter = 0.60 m
Modulus of elasticity of pile material = 140 t/cm?
The piles were designed to carry safe load = 100 t

The results of the pile load test are given in the following table

(8 point)
(3 point)

(4 point)

Load, tons 0 25 50 75 100 120

160

Settlement ., mm | 0.0 025 | 066 | 090 | 150 | 2.08

2.85

Find out the safe pile load

Page 2 of 3

(8 point)




Question No. (6) (15 point)

(a) A square pile cap of four driven piles group carries a column load of (P) kN at ground level.

The pile diameter is 50 cm, pile spacing (center to center) is 1.50 m and Nq = 150.

Find the safe pile load (8 point)
P
2.00m y
4 GW.L Med. clay
3
13.00
i
3
3.00m
1 xS 1 Dense sand
Ysat— 20 KN/ m3
10.00 m $=40°
¥

(b) Using clear sketches show how to predict the settlement of pile group in different soil

condisions. (4 point)

(¢) Draw the details of strap beam connecting edge 2 piles cap with internal three piles cap,

(the details of strap only) (3 point)

Best of luck sBidi el el L Glgall dhas aal
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Tanta University Foundations Engineering (1); CSE3214

Faculty of Engineering Term Exam, June. 2012
Structural Engineering Department Thursday 7/ 6 /2012
3" year Civil Engineering Allowable time: 3 hours

(Bas AaY — dine duaia)

Answer all the following questions. (Exam mark =85)
For all the problems; consider F, is 250 kg/crn2 and H.T.S 36/52.

Question No. (1) (15 point)

(a) Using clear sketch, show the location of critical section of moment for different types of wall

footing. (3 point)
(b) Using clear sketch discus the different cases of stress distribution under isolated footing

subjected to vertical load and bending moment. (3 point)
(¢) Discuss in details how to design smell beams to resist lateral loads. (3 point)

(d) Using clear sketch define the ring footing and illustrate how to determine its dimensions and
reinforcement. (3 point)
(e) Using clear sketch illustrate the different types of strip footing showing when each type is used.
- (3 point)
Q1 —<"on No. (2) (14 point)

(a) A square column (40 x 40) cm carries vertical load = 81.0 t and is subjected to My = 18.0 t m.

The allowable net bearing capacity quy net = 1.40 kg/cm2 and the thickness of the plain concrete
is 50 cm. A square plain concrete footing (300 x 300) cm is suggested. You are required to:
(i) Check the stresses between the plain concrete footing and soil. (4 point)

(i1) Design the reinforced concrete footing. (4 point)

(b) The shown two columns are 40 x 70 cm. The line AB
is the property line. The allowable net soil pressure
is 1.35 kg/cm” and the thickness of plain concrete =
20 cm.

You are required to suggest the suitable footing and
give the dimensions of suggested system (only
length and width (don't design)) for the following

two cases:

Epr=90t and p;=1351 (3 point)

(1) pr =801 and p=70t (3 point)

Pace 1 of 3
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