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SECTION-A 
There are TWO questions in this section. Answer any ONE. 

1. (a) Define Project and write down its major characteristics. Show the three constraints of 
managing a project in a diagram. (7 112) 

(b) Mention the negative sides of Project Management and the fore-es that foster Project 
Management. (7 112) 

(c) Write down the challenges facing the construction industry. (7 112) 

( d) Show the Project Life Cycle and the Effort required in different stages of the Project in 
separate graphs. (7 112) 

2. (a) What are the elements of a legal contract? What are the best measures for an engineer to take 
when entering into a contract with a client? (7 112) 

(b) List the 'Think Twice' contract clauses. (7 112) 

(c) Write short notes on:. (7 1'2) 

(i) Open Tendering Method (OTM) 

(ii) Limited Tendering Method (LTM) 

(iii) Quality and Cost Based Selection (QCBS) 

(d) Mention different sources of hazards in a construction site. 

SECTION-B 

There are THREE questions in this section. Question 3 is mandatory. Answer any ONE from Questions 4 & 5. 

3. (a) Fig. 1 shows the PERT network for a construction project along with the three time estimates 
of each activity. Determine: 

· 
(12) 

(i) Critical Path and its standard deviation 
(ii) Probability of completion of project in 3 7 and 45 days 

- (iii) Time duration. that will provide 95% probability of its completion in time • 
,, 
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(b) What do you understand by a 'dummy activity'? What are its uses? 

"j 

(3) 

4. (a) A project consists of eight activities M, N, 0, P, Q, R, S and T. Draw the network and number the 

events it (9) 
(i) Activities M,N and Q can start concurrently 

(ii) Activities O and P are concurrent, and depend on the completion of M and N respectively 

(iii) Activities R and S are concurrent and depend on the completion of 0 

(iv) Activity T depends upon the completion of P, Q and R 

(v) The project is complete when Sand T are done 

(b) Write short notes on: 

(i) Divestment Project (ii) Gantt Chart 

(3x2) 

5. (a) The following table shows the demand data of a product : (9) 
Year Demand 
1993 2,000 
1994 2,200 
1995 2,100 
1996 3,200 
1997 3,600. • 
1998 4,000 
1999 3,900 
2000 4,000 
2001 4,200 
2002 4,300 

(i) Find the least square regression line for the data given 

• 

(ii) Determine the demand of the product for the year 2020 

(b) Write short notes on: 

(i) Delphi Method (ii) WBS 

( 

(3x2) 

• •  
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Table entry for z is the area under the standard normal curve 

to the left of z. 
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ANSWER ALL QUESTIONS. The figur·es are not drawn to scale. Any missing data can be 
assu1ned reasonably. 

1. Identify zero-force members of the truss abcde loaded as shown in Fig.I. Determine the 
displacements of joint c [Given: EA/L = 1000 k/ft]. 

T 
1 O' 

35k 

1 O' 

1 
z 

Fig. 1 Fig. 2 

35 k 

• • • 

y 
>.. • • • . • • • . · ..... ·> X • 

T 
a 

1 O' 

35 k 

IO' 

1 
3 

k/ft 

b C . 

� ] 2 I -1 
Fig. 3 

2. fg11ore zero-force 1ne1nbers of the space truss abcdefg/1 as shown in Fig.2 and apply boundary 
conditions to formulate stiffness 1natrix, force vector and load vector [Given: Sx = 1200 k/ft; 
Nodal Coordinates (ft) are a(0, 10,-6), b(0, 10,0), c(8,5,-6), d{8,5,0), e(0,0,-6), ./{0,0,0), g(0,-10,-6), 
h(0,-10,0)]. 

3. Use Stiffness ·Method (neglect axial deformations) to calculate deflection and rotation of joint a of 
the fra1ne abc sl1own i11 Fig.3 [Give11: EI = 20x 103 k-ft2

]. 

a 3' 

g 3' 

• 

3' 

i 2' J 

Fig. 4 

3' C 

• 

z 

y >.. 
• • • • • • 
• • ..... ·>- X • • • 

-· 

• 

4. Use Stiffness Method to calculate rotations of joint e of the frame abcdefglz�j shown in Fig.4 
[Given: EI= 20x 103 k-ft2 and GJ = 5 x 103 k-ft2

]. 

-



List of Useful Formulae for CE 411 

* The stiffness matrix K111 G of a 2D truss member in the global axis system is given by 

C2 CS -C2 -CS 
G cs S2 -CS -S2 and Truss member force, p AB = Sx [(us-LIA) C +(vs-VA) S] 

K,n - Sx 2 2 -C -CS C CS 
-CS -S2 CS S2 [ where C = cos 0, S = sin 0] 

Fixed End Reactions for One-dimensional Prismatic Members under Typical Loadings 

PL/8 P -·P-L/8 wL2/12 w -wL2/12 

P/2 

4El0/L 

6EI0/L2 

0 

L/2 L/2 

• ••• • • • • • • • • • • •• • • •• • •• • •• • • •• • • •  • • • •• •  

P/2 

2EI0/L 

• • •• • •• •  • • • •• • • • ••••• • • •• • •  

-6EI0/L2 

� I 

I • • 

wL/2 

6EIL.\/L 2 

1 • 

l 2EIL.\/L3 

1 ' 

• • • • • • • • • • • • •  

' ' 1 • ' ' ' I 

L 

' . :% ' 
� ' 
� 

wL/2 

6EIL.\/L2 

. . . . . . . . L.\ ':, • • • • • •  ...... • • • • • •  • • • • • • • • • • •  • • • • • • • •••• • • • • • • • • • 

-12EIL.\/L3 

* The stiffness 1natrix of a 3D truss member in the global axes system [using Cx = cos a, Cy = cos�' Cz = cosy] is 

Cx
2 CxCy CxCz 

CyCx c 2 
y CyCz 

K,nc = Sx czcx CzCy c2 z 
-C 2 

X -CxCy -CXCZ 
-CyCx -C 2 -CyC2 y 
-CZCX -CzCy -Cz

2 

-Cx 
2 -CxCy 

-CyCx -C 2 y 
-CZCX -CzCy 
C 2 

X 
CxCy 

CyCx c 2 
y 

czcx CzCy 

-cxcz 
-CyCz 
-C 2 
cxcz 
CyC2 

c 2 
z 

Cx = Lx/L, Cy = Ly /L, Cz = L2/L 
where L = °'1[Lx

2 + .Ly 
2 + L2 

2] 

* Me111ber force PAB = Sx [(Lis - uA) Cx + (vs- VA) Cy + (ws- wA) Cz] 

* Ignoring axial deforrnations, the matrices K,11 L and G 111 L of a frame me1nber in the local axis syste111 are 

S 1 S2 -S i S2 

L _ S2 S3 -S2 S4 K,n 
-S i -S2 S 1 -S2 

S2 S4 -S2 S3 

36 3L 
3.L 4L2 

G 111L = (P/30L) 
-36 _3L 

3L -L2 

-36 3L 
-3L -L2 

36 -3L 
-3L 4L2 

wl1ere S 1 = 12EI/L3 , S2 = 6EI/L 2, S3 = 4EI/L, S4 = 2EI/L 

*The general for1n of the stiffness matrix for any member of a 2-dimensional frame is 

K G_ 
Ill 

- · 

• 

S C2+S S2 
X I 

(Sx-S,)CS 
S2S 

-(SxC2+S I S2
) 

-(Sx-S 1 )CS 
-S2S 

(Sx-S1 )CS 
S S2+S C2 

X I 

S2C 
-(Sx-S 1 )CS 

-S2S 
S2C 
S3 

S2S 
2 ? -(SxS +S I c-) -S2C 

S2C S4 

-(SxC2+S t S2) -(Sx-S ,)CS -S2S 
-(Sx-S1)CS -(SxS2+S 1C2) S2C 

S2S -S2C S4 
SxC2+S 1 S2 (Sx-S,)CS S2S 
(Sx-S 1 )CS (SxS2+S t C2) -S2C 

S2S -S2C S3 
• 

• 

., 
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(4+14+2=20) 

1. In tl1e site proposed for a project, cone penetration test was co11ducted at 1.5 m interval from GL 
tip to 9 m deptl1. At depth 4.5 m, point resistance was 1neast1red 6000 kN/m2

. 

(i) Calculate tl1e relative density at 4.5 m depth; 
(ii) Calct1late the effective angle of i11ternal friction at that depth; 
(iii) Usi11g tl1e effective a11gle of i11ter11al frictio11 obtai11ed i11 qt1estio11 1 (ii), esti111ate N60 a11d 

(N 1)60. 
(iv) Are botl1 CPT a11d SPT based relative de11sities alig11ed? 

· 2.( a) For the i11dividual shallow footi11g (Figure 1 ), calculate the following: 

1 
1 

1 

1 

(i) tl1e 11et allowable load if factor of safety of the recta11gt1lar footi11g is 2.25, wl1e11 the 3 
load is conce11tric bt1t i11clined 10° with tl1e vertical. Given that tl1e soil is 
l101noge11eous clay having cohesio11 of 25 kPa. 

(ii) tl1e 11et ulti1nate bearing capacity, if ecce11tricity along footing le11gth is 0.38 rn a11d the 2.5 
load is vertical. Given that the soil is homogeneous sa11d having cp' of 35 °. 

(iii) tl1e 11et ulti111ate bearing capacity, if eccentricity alo11g footing widtl1 is 0.38 m a11d tl1e 2.5 
load is vertical. Give11 that the soil is homoge11eot1s sand having cp' of 35 °. 

(iv) the ulti1nate (gross) bearing capacity if two homoge11eot1s sand layers are fot111d from 4 
GL upto 12 1n. The upper sand layer (l1aving cp'of 25°) is fou11d fro111 GL upto 3.5 
1n and tl1e t111derlyi11g sa11d layer has cp'of 45 °. 

(b) Evalt1ate botl1 tl1e ecce11tricities (questio11 2a(ii) a11d 2a(iii)) from safety poi11t of view a11d also 2 
by givi11g co11sideratio11 to ultimate beari11g capacity. 

1.8 m Ii\ ,J;·Y = 15 kN/m3 
- · - · - · - · - · - · - · - · - · - · - · - · -

y = 17.9kN/m3 

( 

Figure l 

Ground Surface 

V ·-·-·-·-·-·-·-·-·.-·-·- Ground Water Table 

[Footing size: 3 m x4m] 
• 

-



.. 

3 .( a) Calct1late tl1e deptl1 of a co1npe11sated mat foundation. 2 
Tl1e clay layer ( 16 n1 deep) is located at the depth of 3 m. The water table is located 1.5 1n 
below the ground level. 
Given that the moist unit weight of the clay soil is 16 kN/m3 and the satt1rated ttnit weight is 
18kN/m3

. 

Total colt11n11 load = 22500 kN 
Di1nensions of Mat fot111datio11: 12 m x 16 1n 

• Table: Shape, Depth and Inclination Factors 

Factor 

Shape 

Depth 

-
Inclination 

Condition 

<p = 
00 

> 10 ° 
<p -

<p = 
00 

> 10 ° 
<p_ 

Any <p 

cp = 0 
0 

Equation 

Fqs = Fys = 1 

B 
2 

o cp 
Fqs = Fys = 1 + 0.1 (

l
)tan (45 + z) 

Fqs = Fys = 1 

iDr"' cp 
Fed = 1 + 0.2 - . tan(45

° 
+ -

2
) 

'Bi 

0 

F · - F · - (l - -) 2 ci - qi -
9.0

0 

- a z Fyi - (1 - o) 
• (fJ 

Fyi = 0 
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Design Charts for Nq and Ny (weak sand over strong sand) 
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l .  Answer any 2 (2X5 =10) 

Course Code: CE 45 1 
Ful l Marks: 20 

a. Write short note on i) Jointed Plain Concrete Pave1nent, and ii) Continuous Reinforced 
Concrete Pave1nent? 

b. Write five differ�nces between Flexible Pave1nent and .Rigid Pave1nent? 
c. What are the require1nents of bituminous mix? 

2. Answer following ( l Xl 0 = 10) 

The aggregate 1nix used for the design of an asphalt 1nixture consists of 42% coarse aggregates, 5 1  % 
fine aggregates, and 7% 1nineral fi llers. If the respective bulk specific gravities of these 1naterials are 
2.60, 2.7 1 ,  and 2.69, and the effective specific gravity of the aggregates is  2.82, detennine the 
optimum asphalt content as a percentage of the total mix if results obtained using the Marshall 
method are shown in the table 1 .  The specific gravity of the asphalt is  1 .02. The pave1nent has to be 
built for 1nediu1n traffic (Use Table 2 for required specifications.) 

Table 1 :  Marshal Test result 

Percent 
Asphalt 

5.5 
6 

6.5 
7 

7.5 

Weight In Weight In Stability (lb) Air (g) Water (g) 

1325.3 785.6 1796 
1330. 1  793.3 1 836 
1 336.2 800.8 1 86 1  
1342 804.5 1 8 1 8  

1 347.5 805. l 1 701  

a e • • T bl 2 S U!!!!es e es 1m1 t d T t L. ·t 
(a) Maximum and Minimum Values 

Marshall Method Mix Light Traffic Medium 
Criteria Traffic 

3336(750) 5338 
Stabil ity N (lb) ( 1 200) 
Flow, 0.25 1nm (0. l in )  8 to 1 8  8 to 1 6  
Air Voids % 3 to 5 3 to 5 

(b) Mineral Precent Voids in Mineral A2:!!:re2ates 
Standard Sieve 

Desi2nation % 

No. 1 6  23.5 
No. 4 2 1  

- No. 8 1 8  
318 in. 1 6  
1;2 in. 1 5  

( 

Flow (0.01 in.) 

1 3  
1 4  
1 6  
20 
25 

Heavy 
Traffic 

8006 
( 1 800) 
8 to 14  
3 to 5 

• 

� 

Maxirnum Specific 
Gravity of Paving 

Mixture 
2.54 
2.56 
2.58 
2.54 
2.56 



3/4 in. 

I in .  

1 112 in. 

2 in. 

? 112 . _ 111. 

Required Formula 

\,Va 
(7,nt, = - - - -1 ·\' _ l,\i y (I ) W 

G'rnbP� 
\/,v/A = 100 - --

Gsb 

I 00 _G_,_n1_11_ -_c_-_m_b 
. 

Gmm 

( 

4 

1 3  
1 2  

I 1 .5 
1 1  



Course code: CE 461 

University of Asia Pacific 
Department of Civil Engineering 
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Program: B.Sc. Engineering (Civil) 

Course title: Irrigation and Flood Control 
Time: 60 Minutes 

Answer all questions 

Total marks: 20 

1 .  For using ground water as a source for irrigation, what factors you should consider? (1) 

2. Select an irrigation method that you think n1ost water efficient in the context of Bangladesh in 

co1nparison with other irrigation 1nethods. Justify your selection. (1 +2) 
3 .  a) What is the classification of  irrigation water having the following characteristics: 

Concentration of Na, Ca and Mg are 29, 2.5 and 2.6 mi Iii-equivalents per liter respectively, and 

the electrical conductivity is 327 µ1nhos/c1n at 25° C? (2) 

b) What problems might arise in using this water for irrigation? (1) 

c) What remedies do you suggest to overco1ne this trouble? (1) 

4. Determine the ti1ne required to irrigate a strip of land of 600 1n2 in area fro1n a tube-well with 

a discharge of 0.05 m3/second. The infiltration capacity of the soil may be taken as I 

millimeter/minute and the average depth of flow on the field as 200 millimeter. (2) 

5. a) Explain the appropriate structural and non-structural measures of flood control and 

management in Bangladesh? (2 + 2 )  

b) Explain the following: i) Integrated Water Resources Management; ii) Irrigation. (2) 

6. a) Explain the delta formation process. (2) 

b) Graphically show how flood hazards vary with different geological conditions in 

Bangladesh (2) 

**GOOD LUCK** 

( 
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