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[Assume Reasonable Values for Any Missing Data]

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 '15)
(b) Mention the negative sides of Project Management and the forces that foster Project
Management. (715
(¢) Write down the challenges facing the construction industry. (7 '15)

(d) Show the Project Life Cycle and the Effort required in different stages of the Project in
separate graphs. (7'15)

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 '1,)
(b) List the ‘Think Twice’ contract clauses. (7 1/z)
(¢) Write short notes on: (7115

(1) Open Tendering Method (OTM)
(11) Limited Tendering Method (LTM)
(1)  Quality and Cost Based Selection (QCBS)

(d) Mention different sources of hazards in a construction site. (7 ')

SECTION — B
There are THREE questions in this section. Question 3 is mandatory. Answer any ONE from Questions 4 & S.

3. (a) Fig. 1 shows the PERT network for a construction project along with the three time estimates
of each activity. Determine: (12)

(1) Critical Path and its standard deviation

(11)  Probability of completion of project in 37 and 45 days
- (1)  Time duration that will provide 95% probability of its completion in time



3-5-13

(b) What do you understand by a ‘dummy activity’? What are its uses? 3)

4. (a) A project consists of eight activities M, N, O, P, Q, R, S and T. Draw the network and number the
events if: 9)

(1) Activities M,N and Q can start concurrently
(11) 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 O

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

(V) The project is complete when S and T are done
(b) Write short notes on: (3x2)
(1) Divestment Project (1) Gantt Chart
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 4200 |
2002 4,300

(1)  Find the least square regression line for the data given
(11)  Determine the demand of the product for the year 2020
(b) Write short notes on: (3x2)

(1) Delphi Method (11) WBS



Standard Normal Probabilities

Table entry for Z is the area under the standard normal curve
to the left of 2.
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Standard Normal Probabilities

Table entry

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 figures are not drawn to scale. Any missing data can be
assumed reasonably.

1. Identify zero-force members of the truss abcde loaded as shown in Fig.l. Determine the
displacements of joint ¢ [Given: EA/L = 1000 k/ft].
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Fig. 1 Fig. 3

2. Ignore zero-force members of the space truss abcdefgh as shown in Fig.2 and apply boundary
conditions to formulate stiffness matrix, force vector and load vector [Given: S, = 1200 k/ft;

Nodal Coordinates (ft) are a(0,10,-6), 5(0,10,0), c(8,5,-6), 4(8,5,0), ¢(0,0,-6), 70,0,0), g(0,-10,-6),
h(0,-10,0)].

3. Use Stiffness Method (neglect axial deformations) to calculate deflection and rotation of joint @ of
the frame abc shown in Fig.3 [Given: EI = 20x10° k-ft*].
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4. Use Stiffness Method to calculate rotations of joint e of the frame abcdefghij shown in Fig.4
[Given: EI = 20x10° k-ft* and GJ = 5x10° k-ft°).



List of Useful Formulae for CE 411
* The stiffness matrix K,,“ of a 2D truss member in the global axis system is given by

(c* ¢S -2 —cS)

K G =g CS S* -CS -§° and Truss member force, Pog = S, [(ugp—ty) C+ (vg—Vva) S]
" |-Cct -CcS Cc* CS
(CS —S- CS S“‘/ [where C = cos 0, S =sin 0]
Fixed End Reactions for One-dimensional Prismatic Members under Typical Loadings
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* The stiffness matrix of a 3D truss member in the global axes system [using C, = cos o, C, = cos 3, C,= cos y] is

'/éxz Cny Csz _Cx ? _Cxcy “Cxa

C,C, C/ cC, -CC, -C° -CC,| —— =
K.=s. | cCc. cc ¢} -cc -¢c ¢} | |STWLGELA G =L
<’ GG CC G} GG g, | |whereL =ML rLy v L]

-¢,Cc, -C2 -GC, CC. G2 GG,
% —C.C. -GC, =C; L, €C €, J

* Member force Pay = Sy [(ug— ua) Ct (vg— va) C, + (wg— w,) C,]

* Ignoring axial deformations, the matrices K, and G, " of a frame member in the local axis system are

(S, S, =S, S, ) (36 3L =36 3L
S, S =S, S 3L 4L°> 3L -L°
KmL . - : - E L _
_S, =S, S, -S, Gu™ =(POL)| 56 31 36 _3L
2 2
\S2 S =S Sy JLb L 3L 4L

where S, = I2El/L", S,= 6EI/L?, S; = 4EI/L, S, = 2EI/L

*The general form of the stiffness matrix for any member of a 2-dimensional frame is
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Answer all the questions. (4+14+2=20)
l. In the site proposed for a project, cone penetration test was conducted at 1.5 m interval from GL

up to 9 m depth. At depth 4.5 m, point resistance was measured 6000 kN/m”.

(1) Calculate the relative density at 4.5 m depth;
(11) Calculate the effective angle of internal friction at that depth;
(111) Using the effective angle of internal friction obtained in question 1(ii), estimate Ny and

(N1so0.
(1v) Are both CPT and SPT based relative densities aligned?

2.(a) For the individual shallow footing (Figure 1), calculate the following:

(i) the net allowable load if factor of safety of the rectangular footing is 2.25, when the
load is concentric but inclined 10° with the vertical. Given that the soil is
homogeneous clay having cohesion of 25 kPa.

(11) the net ultimate bearing capacity, if eccentricity along footing length is 0.38 m and the
load is vertical. Given that the soil is homogeneous sand having ¢’ of 35°.

(i11) the net ultimate bearing capacity, if eccentricity along footing width is 0.38 m and the
load 1s vertical. Given that the soil 1s homogeneous sand having ¢’ of 35°.

(1v) the ultimate (gross) bearing capacity if two homogeneous sand layers are found from

GL upto 12 m. The upper sand layer (having ¢’of 25°) is found from GL upto 3.5
m and the underlying sand layer has ¢’of 45°.

(b) Evaluate both the eccentricities (question 2a(ii) and 2a(iii)) from safety point of view and also
by giving consideration to ultimate bearing capacity.

Ground Surface

S
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1.8m Y = 15 kN/ m’

AU ot - -~ -.-.~. .Y ..o Ground Water Table
y = 17.9kN/m’

[Footing size: 3 m x4m]
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3.(a) Calculate the depth of a compensated mat foundation.

The clay layer (16 m deep) is located at the depth of 3 m. The water table is located 1.5 m
below the ground level.

Given that the moist unit weight of the clay soil is 16 kN/m’ and the saturated unit weight is
18 kN/m”.

Total column load = 22500 kN
Dimensions of Mat foundation: 12 m x 16 m

Table: Shape, Depth and Inclination Factors

Factor Condition Equation
B
Fos=1+02(7)
¢ =0
Fqs = Fhys =1
Shape B. . . ¢
Fos = 1+ 0.2 (D)tan® (45" +2)
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B S o P
Fas = Fys = 14 0.1 ()tan® (45" + )
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/D e\
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Design Charts for N, and N, (weak sand over strong sand)
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] Table: Bearing Capacity Factors (Meverhof’s Chart)
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I. Answer any 2 (2XS5 =10)

a. Write short note on i) Jointed Plain Concrete Pavement, and 1i) Continuous Reinforced
Concrete Pavement?

b. Write five differences between Flexible Pavement and Rigid Pavement?
What are the requirements of bituminous mix?

2. Answer following (1X10 = 10)

The aggregate mix used for the design of an asphalt mixture consists of 42% coarse aggregates, 51%
fine aggregates, and 7% mineral fillers. If the respective bulk specific gravities of these materials are
2.60, 2.71, and 2.69, and the effective specific gravity of the aggregates is 2.82, determine 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 pavement has to be
built for medium traffic (Use Table 2 for required specifications.)

Table I: Marshal Test result

. . Maxiimum Specific
/I:?I')che;:: ngl;;)ln \\letgel:t(; Stability (1b) Flow (0.01 in.) Gravit}.! of P!aving
Mixture

55 1325.3 783.6 1796 13 2.54
6 1330.1 793.3 1836 14 2.56
6.5 1336.2 800.8 1861 16 2.58
7 1342 804.5 1818 20 2.54
7.3 1347.5 803.1 1701 253 2.56

Table 2: Suggested Test Limit

(a) Maximum and Minimum Values

Marshall Method Mix . 1 Medium Heavy
Criteria SR niaic Traffic Traffic
3336(750) 5338 8006
Stability N (Ib) (1200) (1800)
Flow, 0.25 mm (0.1 in) 8to 18 8to 16 8to 14
Air Voids % 3103 3to s 3%to 3

(b) Mineral Precent Voids in Mineral Aggregates
Standard Sieve

Designation Y%
No. 16 23.5
No. 4 21
No. 8 18

T 3Rin. 16

12 1n. 15
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Answer all questions

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

2. Select an irrigation method that you think nmost water efficient in the context of Bangladesh in
comparison with other irrigation methods. 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 milli-equivalents per liter respectively, and
the electrical conductivity is 327 pumhos/cim at 25° C? (2)

b) What problems might arise in using this water for irrigation? (1)
c) What remedies do you suggest to overcome this trouble? (1)

4. Determine the time required to irrigate a strip of land of 600 m® in area from a tube-well with
a discharge of 0.05 m’/second. The infiltration capacity of the soil may be taken as 1
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: 1) 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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