University of Asia Pacific
Department of Civil Engineering
Mid Semester Examination, Fall 2025
Program: B.Sc. in Civil Engineering
4" Year 1% Semester

Course Title: Project Planning and Construction Management Course Code: CE 401
Time: 1 hour Credit Hour: 3.00 Full Marks: 20

Answer all the questions

QUESTION 1 [04 MARKS]
How will you practice quality control at construction site before commencing the erection

work and throughout the erection process? [04]

QUESTION 2 [06 MARKS]
Information regarding different activities, their durations and dependencies of a small

community park renovation project is shown in Table 1.
Table 1. Activities, their durations and dependencies of the project

Activity Description Duration Predecessors
(Days)

A Design Finalization 4 -

B Site Preparation & Grading 3 A

C Playground Equipment Install 5 B

D Planting Trees & Flowers 4 B

E Pathway Construction 6 B

F Bench & Lighting Install 3 CD,E
G Final Inspection & Cleanup 2 F

a. Construct a bar chart and predict the total time of completion of the project. [04]

b. The project manager reports that at the end of day 11, activities A, B and C are completed,
activity D is 50% completed, and activity E is 33% completed. Analyze the project's progress
using your bar diagram from part (a) and determine the impact on the overall project schedule. [02])
QUESTION 3 [05S MARKS]

Table 2 shows a list of activities and their immediate predecessors.
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Table 2. Activities and their immediate predecessors

Activity Immediate Predecessors
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Draw the Network diagram. [05]

QUESTION 4 [05S MARKS]

A water resources engineering research team is conducting a comprehensive study on the
performance of a managed aquifer recharge (MAR) system designed to enhance groundwater
sustainability in a semi-arid region. The project involves multiple interconnected activities.
Based on the experimental plan, the team has developed a PERT network showing the three

estimated durations (i.e., optimistic, most likely, and pessimistic) in weeks for each research
activity, as illustrated in Figure 1. Apply PERT network analysis techniques to determine the
followings:

a. The expected time for each path. [04]

b. The Critical Path. Illustrate the Critical Path on the Network Diagram. [01]
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University of Asia Pacific
Department of Civil Engineering
Mid Semester Examination, Fall 2025
Program: B.Sc. in Civil Engineering

4™ Year 1% Semester

Course Title: Design of Steel Structures

Time: 1 hour

Credit Hour: 3.00

Course Code: CE 417
Full Marks: 40

QUESTION 1 [12 MARKS]

Answer all the questions

(1) With a neat sketch, explain the shear lag effect in a tension steel member. Explain

the approach taken by the AISC to incorporate the shear lag effect for the design of
tension member.

(i1) Explain the advantages and disadvantages of using steel as a building material.

QUESTION 2 [14 MARKS]

An angle tension member, L8x6%3/4, is connected to another member with the bolt
configuration shown in Figure 1. Both legs of the angle section are connected. The
material is A572 Grade 60 steel and bolts are 1/2- inch dia. with standard holes.
Determine the allowable tension capacity of the angle member. Neglect block shear

failure.
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Section properties of L.8x6%3/4:
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QUESTION 3 [14 MARKS]

Figure 2 shows an eccentrically loaded bolt group where A490 (Fuy = 130 ksi, Fou =
150 ksi) bolts are used. Determine the required diameter of the bolts to resist the
maximum shear. Assume single shear plane for the calculation, and follow AISC-
LRFD approach.

2 Service DL = 20 kips

[14]

r\r’% , Service LL=15Kips
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Figure 2
FORMULA
1. Ry = mApFn 5.R, = 1.2L:gF, < 2.4dtF,
2. Ry=0.6F,Ag, + UpsFudnt 6. R, = 1.0L:tF, < 2.0dtF,
3. Rn: 0.6FuAnv + UbsFuA}’ll‘ 7 Rx = M_}; nd Ry = M_Xz'
4. R, = 1.5LctF, < 3.0dtF, 2d 2d

Page 2 out of 2




University of Asia Pacific
Department of Civil Engineering
Midterm Examination Fall 2025

Program: B.Sc. Engineering (Civil)

Course Title: Geotechnical Engineering II Course Code: CE 441
Time: 1.0 hour Credit Hour: 3.0 Full Marks: 40

Answer the following questions

1. (a) Compare on the extent and significant depth up to which exploration is generally intended
from the perspective of geotechnical engineering with other types of exploration as such in
the field of agricultural and petroleum engineering.

(b) Write down any three (3) general guidelines used for the selection of depths of boreholes.

(c) Write down a few aspects of logging during a geotechnical drilling operation.
(d) Write short note on either Vane shear test or Cone penetration test.

2. Consider the following scenario for two existing footings (Footing Fl, and Footing F2)
constructed at Lalmatia area of Dhaka City:

Footing F1:

- Footing was constructed about 15 years ago (much longer than 90% consolidation time)
having dimension of 6 ft x 9 ft

- Estimated column load on this footing for existing condition =315.9 kips

- Estimated ultimate bearing capacity as determined from geotechnical analysis performed
for this site for short term (undrained) condition = 7,500 psf.

- Estimated ultimate bearing capacity as determined from geotechnical analysis performed
for this site for long term (drained) condition = 12,000 psf.

Footing F2:

- Footing is just constructed and is found to have dimension of 4 ft x 6 ft

- Estimated column load on this footing for existing condition = 84 kips

- Estimated ultimate bearing capacity as determined from geotechnical analysis performed
for this site for short term (undrained) condition = 10,500 psf.

- Estimated ultimate bearing capacity as determined from geotechnical analysis performed
for this site for long term (drained) condition = 11,500 psf.

Assess the safety levels of Footing, F1, and Footing F2, for existing conditions, and comment
on your results. Also provide all possible practical measures that can be taken to attain an
optimum factor of safety of 2.5 for both cases.

3. Information obtained from a geotechnical subsurface exploration conducted at a site in
Bangladesh is summarized in the next page. Determine cohesion and angle of internal friction
at corresponding depths of 20 and 25 feet, respectively, as applicable for the cohesive and
cohesionless deposits based on the available data (use empirical correlations as provided in
Appendix). Use hammer efficiency as 56%. Consider sampler with liner.
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Using Terzaghi’s bearing capacity equation (TBCE), design the size of the circular footing for
the conditions as shown in the figure below.
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University of Asia Pacific
Department of Civil Engineering
Mid Semester Examination, Fall 2025
Program: B.Sc. in Civil Engineering
4™ Year 1% Semester

Course Title: Transportation Engineering II Course Code: CE 451
Time: 1 hour Credit Hour: 3.00 Full Marks: 60

Answer all the questions

QUESTION 1 [20 MARKS]

a. Briefly explain expansion joint and contraction joint. (6]

b. Differentiate between cutback bitumen and bitumen emulsion. [5]

c. Discuss the significance of the following tests in highway engineering: (i) Soundness test of
aggregates, and (ii) Water content test of bitumen. (5]

d. A rural low-traffic road has developed potholes after prolonged rainfall. The road authority requires
an immediate, cost-effective repair solution under wet and relatively cold conditions, with minimal
disruption to traffic. Identify the most suitable type of asphalt mixture for this situation and briefly
justify your choice. (4]

QUESTION 2 [10 MARKS]

a. Differentiate between paving grade bitumen and oxidized bitumen. (4]

b. The sieve analysis results of a soil sample are provided in Table 1. Classify the soil according to
the AASHTO classification system and calculate the group index. Discuss whether this material is
suitable in its natural state for use as a subbase material. (6]

Table 1: Mechanical Analysis

10 30 Liquid Limit = 20
40 21 Plastic Limit=15
100 18
200 15

QUESTION 3 [30 MARKS]

a. Determine the optimum asphalt content for a highway pavement designed for ESAL =4 x 107 using
the Marshall mix design method. The test results are provided in Table 2, and the specimen
thickness is 66.5 mm.

Evaluate the mixture at the optimum asphalt content by comparing its stability, flow, and percent
air voids with the standard Marshall design criteria given in Table A2. [26]
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Table 2: Marshall Method

4.0 1582 856 1700 13 3.10
4.5 1430 1054 1650 18 4.50
5.0 1370 689 1570 22 2.30

b. Evaluate whether the selected mixture is suitable for highway pavement construction, based on the
relevant design parameters. Support your answer with appropriate explanation.

APPENDIX

[4]

Table A1: AASHTO Classification of Soil and Soil Aggregate Mixture

General Classification

Granular Materials (35% or Less Passing No. 200)

Silt-Clay Materials (More than 35% Passing

No. 200)

Group
Classification

A-l

A-l-a

A2

A-2-4

A-2-5

A-2-6

A-2-7

A4 A-S

A-7

A-75,

A6 A-76

Sieve analysis
Percent passing
No. 10
No. 40
No. 200
Characteristics of
fraction passing
No. 40:
Liquid limit
Plasticity index
Usual types of
significant con-
stituent materials
General rating as
subgrade

-50 max. —
30 max.
15 max.

6 max.
Stone fragments,
gravel and sand

50 max.
25 max.

51 min.
10 max.

- 40 max.
10 max.

N.P.
Fine sand

Excellent to good

35 max.

35 max.

41 min.
10 max.

35 max.

40 max.
11 min.

35 max.

41 min.
11 min.

Silty or clayey gravel and sand

36 min.

40 max.
10 max.
Silty soils

Fair to poor

36 min.

41 min.
10 max.

36 min. 36 min.

40 max. 41 min.
11 min. 11 min.*
Clayey soils

*Plasticity index of A-7-5 subgroup < LL — 30. Plasticity index of A-7-6 subgroup > LL — 30.
SOURCE: Adapted from Standard Specifications for Transportation Materials and Methods of Sampling and Testing, 27th ed.. Washington. D.C., The American Association of
State Highway and Transportation Officials, copyright 2007. Used with permission.
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Table A2: Suggested Test Limits for Marshall Test

(a) Maximum and Minimum Values

Light Traffic Medium Traffic Heavy Traffic

Marshall Method ESAL < 10* 10 < ESAL < 10° ESAL > 108
Mix Criteria (see Chapter 19) (see Chapter 19) (see Chapter 19)
Compaction (No. of

blows cach

Specimen) (1000) 35 50 75
Stability N (Ib) 3336 (750) 5338 (1200) 8006 (1800)
Flow, 0.25 mm 8to18 8tole 8tol4d
(0.1in.)
Air Voids (%) 10 to 20 15t025 22 to 30

Table A3: Correction Factors for Marshall Stability Values

Volume of Approximate
specimen in Thickness of Correction
cm3 Specimen in mm Factors
457-470 571 1.19
471-482 58.7 1.14
483-495 60.3 1.09
496-508 61.9 1.04
509-522 63.5 1.00
523-535 65.1 0.96
536-546 66.7 0.93
547-559 68.3 0.89
560-573 69.9 0.86

Required Formula:

G = (F-35)[0.2 + 0.005 (LL - 40)]
+[(0.01) (F = 15) (P1 — 10)]

. Pc:’s+ Pi:)+‘pmf G — {5
=P Py . Pu P, = 100 “ﬁ%‘w“ﬁ vma = 100 - ZmBt
+ + mm G
Gixa Gyt Gbmf )
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University of Asia Pacific
Department of Civil Engineering
Mid Semester Examination, Fall 2025
Program: B.Sc. in Civil Engineering
4'h Year 1% Semester

Course Title: Transportation Engineering 11 Course Code: CE 451 (Old)
Time: 1 hour Credit Hour: 3.00 Full Marks: 60

Answer all the questions

QUESTION 1 [20 MARKS]

a.

b.

Briefly explain expansion joint and contraction joint. (6]
Differentiate between cutback bitumen and bitumen emulsion. [5]

Discuss the significance of the following tests in highway engineering: (i) Soundness test of
aggregates, and (ii) Water content test of bitumen. [5]

A rural low-traffic road has developed potholes after prolonged rainfall. The road authority requires
an immediate, cost-effective repair solution under wet and relatively cold conditions, with minimal
disruption to traffic. Identify the most suitable type of asphalt mixture for this situation and briefly
justify your choice. (4]

QUESTION 2 [10 MARKS]

a.

b.

Differentiate between paving grade bitumen and oxidized bitumen. (4]

The sieve analysis results of a soil sample are provided in Table 1. Classify the soil according to
the AASHTO classification system and calculate the group index. Discuss whether this material is
suitable in its natural state for use as a subbase material. (6]

Table 1: Mech

40 21 Plastic Limit=15
100 18
200 15

QUESTION 3 [30 MARKS]

a.

Determine the optimum asphalt content for a highway pavement designed for ESAL =4 x 107 using
the Marshall mix design method. The test results are provided in Table 2, and the specimen
thickness is 66.5 mm.

Evaluate the mixture at the optimum asphalt content by comparing its stability, flow, and percent
air voids with the standard Marshall design criteria given in Table A2. [26]
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Table 2: Marshall Method

4.0 1582 856 1700 13 3.10—
4.5 1430 1054 1650 _18 4.50
5.0 1370 689 1570 Q) 2.30
b. Evaluate whether the selected mixture is suitable for highway pavement construction, based on the
relevant design parameters. Support your answer with appropriate explanation. [4]
APPENDIX

Table A1: AASHTO Classification of Soil and Soil Aggregate Mixture

Silt-Clay Materials (More than 35% Passing

General Classification Granular Materials (35% or Less Passing No. 200) No. 200)
A-l A-2 A7
Group P A-7-5,
Classification A-l-a A-I-b A-3 { A 2 4 24y A-2-5 A26  A-27 A4 A-5 A-6 A-7-6
Sieve analysis K
Percent passing
No. 10 —50 max. - - - - - - - - -
No. 40 30max. SO0max. 51 min. - - -
No. 200 @ max)y 10 max. Q‘mg\ QS max) 36min. 36min. 36 min.
Characteristics of " 7
fraction passing
No. 40:
Liquid limit - - @ 41 min. {40max; 41 min. {M;xlax x; 41 min.
Plasticity index Gr;a;\ N.P. {I(Lmax Qg_m min. 11 min. T min. 11 min*
Usual types of Stone ments, Fine sand ~Silty or clayey gravel and sand Clayey soils
significant con- gravel and sand
stituent materials
General rating as Excellent to good Fair to poor
subgrade

*Plasticity index of A-7-5 subgroup = LL — 30. Plasticity index of A-7-6 subgroup > LL - 30.
SOURCE: Adapted from Standard Specifications for Transportation Materials and Methods of Sampling and Testing, 27th ed.. Washington. D.C., The American Association of
State Highway and Transportation Officials, copyright 2007. Used with permission.
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Table A2: Suggested Test Limits for Marshall Test
(a) Maximum and Minimum Values
Light Traffic Medium Traffic Heavy Traffic

Marshall Method ESAL < 10* 10* < ESAL < 108 ESAL > 10°
Mix Criteria (see Chapter 19) (see Chapter 19) (sece Chapter 19)
Compaction (No. of

blows cach

Specimen) (1000) 35 50 75
Stability N (Ib) 3336 (750) 5338 (1200) 8006 (1800)
Flow, 0.25 mm 8to18 8tolé6 8tol4
(0.1 in.)
Air Voids (%) 10 to 20 15t0 25 22 to 30

Gsb ==

Table A3: Correction Factors for Marshall Stability Values

Volume of Approximate
specimen in Thickness of Correction
cm?3 Specimen in mm Factors
457-470 57.1 1.19
471-482 58.7 1.14
483-495 60.3 1.09
496-508 61.9 1.04
509-522 63.5 1.00
523-535 65.1 0.96
536-546 66.7 0.93
547-559 68.3 0.89
560-573 69.9 0.86

Required Formula:

G = (F-35)[0.2 + 0.005 (LL - 40)]
+[(0.01) (F = 15) (P1 = 10)]

Pca + P&x + me Gmm - Gmb

] P, =100
Pw P(a + me a Gmm

+
Gbca be a Gbmf
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University of Asia Pacific
Department of Civil Engineering
Mid Semester Examination, Fall 2025
Program: B.Sc. in Civil Engineering
4™ year 1% Semester

Course Code: CE 461
Full Marks: 40

Course Title: Irrigation and Flood Control

Time: 1 hour Credit Hour: 3

Answer all the questions

QUESTION 1 [10 MARKS]

a. Discuss the important factors affecting irrigation, planning and development. (6]

b. Sieve analysis result of a soil sample shows 30% sand 30% clay. Classify the soil using  [4]
the USDA soil texture triangle (Figure 1).

QUESTION 2 [10 MARKS]

a. Determine the time required to irrigate a strip of land of 0.035 hectares in area from a  [5]
tube-well with a discharge of 0.9 ft*/sec. The infiltration capacity of the soil may be taken
as 6 cm/h and the average depth of flow on the field as 12 cm. Also determine the
maximum area that can be irrigated from this tube-well.

b. Discuss the applicability of sprinkler irrigation method in the context of Bangladesh. [3]

QUESTION 3 [10 MARKS]

Determine the consumptive use, net irrigation, field irrigation, and gross irrigation [10]
requirement for a crop from the following data. Assume 75% of the total precipitation is
effective precipitation to take care the consumptive use of the crop. Also assume the field
application efficiency is 60% and conveyance efficiency is 70%.

Month Temperature % hours of | Rainfall (mm) | Crop factor (k)
(°F) sunshine

June 70 9.9 80 0.85

July 72 10.1 110 0.8

August 74 9.8 140 0.75
September | 69 8.5 105 0.8

October 63 7.4 65 0.6

November | 58 7.3 45 0.7

QUESTION 4 [10 MARKS]

900 m* of water is applied to a rice field of 0.7 hectare. Determine the field application [10]
efficiency when the moisture content of the soil falls to 45% of the available water. The field
capacity and permanent wilting point are 38% and 17%, respectively. The depth of the root

zone is 65 cm and the porosity of the soil is 0.4.
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University of Asia Pacific
Department of Civil Engineering
Midterm Examination Fall 2025

Program: B.Sc. Engineering (Civil)

Course Title: Structural Engineering Il Course Code: CE 411
Time: | hour Credit Hour: 3.0 Full Marks: 4 x 10

ANSWER ALL QUESTIONS. Any missing data can be assumed reasonably.

1. Use stiffness method (neglecting axial deformations) to calculate rotations of joints ¢ and d of the

frame abcdef loaded as shown in Fig.l
[Given: EI = 50x10° k-ft?].

2. Ignore zero-force members of the space truss abcdefghi shown in Fig.2 and apply boundary
conditions to formulate stiffness matrix and load vector. A force X.= 50* is applied on joint e in X

direction.
[Given: Sy = 1000 k/ft, Nodal Coordinates (ft) are @(0,20,—-6), 5(0,20,0), ¢(10,20,-3), 4(0,10,-6),

¢(0,10,0), £10,10,-3), g(0,0,—6), 4(0,0,0) and i(10,0,-3)].

—5—

Fig.1 Fig.2 Fig.3 Fig.4

3. Use stiffness method to calculate deflections of joints & and rotation at joint d of the grid system

abced loaded as shown in Fig.3
[Given: EI = 50x10° k-ft? and GJ = 5x10° k-ft*].

4. Identify zero-force members of the truss loaded as shown in Fig.4. Determine the displacements of
joint b and ¢. Also calculate member force of member ac.
[Given: EA/L =1000 k/ft].



List of Useful Formulae for CE 411
* The stiffness matrix Km® of a 2D truss member in the global axis system is given by
c: CS -C* -CS
CS S?2  —CS -$* | and Truss member force, Pas= Sy [(us—ua) C+ (va—Va) S]

Cc? -CS C? CS
-CSs -%? cs 52 [where C = cos6, S = sin0]

KmG =S«

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

PL/8 P —PL/8 wLY12 W ~wLY12
f L2 ' L2 | [ L !
PR PR wL/2 wL/2
4EI6/L 2EI6/L 6EIA/L2 6EIA/L2
’ )
/ % .................................................................... NI
6E16/1.2 —6EI0/L2 12EIA/L? —12EIA/L3

* Torsional stiffness T, = GJ/L

* Jgnoring axial deformations, the matrices Km" and Gm! of a frame member in the local axis system are

Si S =S8 S 36 3L =36 3L

2 2

Kol = S2 S5 -8 S L_ 3L 4L -3L -L
S; =S, S-S Gn*=(P3OL)| 35 31 36 3L

S Se =S, S3 3L -L? -3L 412

where S; = 12EI/L3, S,= 6EI/L?, S; = 4EI/L, Sq = 2EI/L
* Ktotat = K + G, buckling occurs (i.e., P = P¢r) when | Ktotat '= 0

* For sections of Elastic-Fully-Plastic material, A;= Ac = A/2, and M, = Ac yc + At Wt

* For RC sections, M, = A, fy (d—a/2), where a = A f,/(0.85f b)

* Virtual work done by external forces (3WE) = Virtual work done by internal forces (§Wr)

* For simply supported beams under (i) concentrated midspan load P, = 4 M,/L, and (ii) UDL w, = 8 M,/L?
* For fixed-ended beams under (i) concentrated midspan load P, = 8 My/L, and (ii) UDL w, = 16 My/L?

* For hinged-fixed ended beams under UDL w, = 11.66 M,/L?

* Using CAA Method, (m + cAt /2 + kAt?/4)ai+1 = fis1 —kui — (¢ + kAt)vi — (cAt/2 + kAt?/4)a;
[m = Total mass, ¢ = Damping = 2@\/(km), where £ = Damping Ratio]
Also vis1 = vi + (@i + ai+1)At/2, and Wi = Ui + Vi At + (a; + ai+1)At?/4, starting with ao= (fo — cvo— kue)/m

* Lumped- and Consistent-Mass matrix for axial rod Consistent-Mass matrix for beam [t = Mass per unit length]
M= (uL/2)[ 1 0 Mm=(QuL/3)[1 0.5 156 22L 54 -13L
0 1 05 1 Mnm = (0L/420)( 22L 4L? 13L -3L?

54 13L 156 -22L
—13L -3L% -22L 41?
* At natural frequency (i.e., ® = @y), | K- 0.2M | =0
* Stiffness of Circular Surface Foundations on Half-Space
Motion | Horizontal | Vertical Rotational | Torsional
Khaifspace | 8G:R/(2-v) | 4GR/(1-v) | 8G:R¥/(3-3v) | 16GsR*/3




University of Asia Pacific
Department of Civil Engineering
Mid Semester Examination, Fall 2025
Program: B.Sc. in Civil Engineering
4™ Year 1t Semester

Course Title: Professional Practices & Communication (Self-study) Course Code: CE 403
Time: 1 Hour Credit Hours: 2.00 Full Marks: 40

Answer all the questions

QUESTION 1 [10 MARKS]

A government agency plans to install solar-powered streetlights in several rural roads
to improve safety and mobility at night. After the first phase is completed successfully,
the agency wants to extend the project to more areas. However, limited budget, fixed
time, and expected quality standards may create difficulties during expansion. Explain
this situation using the concepts of project, scope-schedule-budget relationship,

quality, and project cycle.

QUESTION 2 [10 MARKS]
A large organization provides its own prepared contract to a civil engineering firm for a

building project. The contract shifts extra liability to the engineer. Discuss the risks of a
client-developed contract and explain what precautions the engineer should take before

signing it.

QUESTION 3 [10 MARKS]
a) Suppose you are a member of a Tender Evaluation Committee (TEC). You have
received a tender that does not contain a detailed price schedule. Explain your
course of action regarding this tender document and justify your action.

b) Define Arbitrator and Adjudicator. Briefly discuss the differences between
arbitration and adjudication processes.

QUESTION 4 [10 MARKS]

(10]

(10]

(6]

(4]
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[10]

Case-1

The Riverbank Protection Project was approved as a single comprehensive project with
full funding allocated at the outset. The work was internally divided into phases for
execution purposes. During Phase 1, unexpected erosion patterns and unstable subsoil
conditions required additional reinforcement measures, leading to significant cost
overruns. As a result, the remaining allocated budget is insufficient to complete Phase 2.
The project team must now prepare a proposal to complete the originally approved scope.

Case-2
The Metro Access Road Development Project is designed as a three-phase infrastructure

program. The funding approval was structured such that only Phase 1 received
immediate disbursement, with subsequent phases subject to performance review and
formal submission. After successful completion of Phase 1, the project team is preparing
a proposal for Phase 2, including updated cost estimates.

For each case, determine the most appropriate type of project proposal and justify with
careful analysis.
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