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University of Asia Pacific 

Department of Civil Engineering 

Final Examination Fall-2018 

Progn1111: ll. Sc in Civil Engineering (3rd Year/ ls' Semester·) 

C{)ursc Titk: Principles or Accounting Ti me: 2 Hours ( 'oursc Code: /\( 'N - 30 I Credit: 2.00 I· ul I Marks: 50 
/11.,·tructiom·: An.nver.,· s/Joulrl be hrief: re/c1'{111/, neat and clean. Di//ercnt parts t�l II question 11111st 
he 1111.,wered in order r�(se1111e11ce. 

Part - -A (Compulsory) Question No. 1 12+8=20 .Jeter Corporalit)n is a large multinational corporation. The following clam have been taken f'rorn the acrnunting records of Jeter Corporalio11 for the year ended Dcn:mbcr..2018. Particulars 01-01-2018 -., 1-12--20!8 I Amount (S) I Amount($) _, _ ____ (in millions_) _[�1 milli:1� j I Cash I I 10lJ 
>-·- - - - - -- --- - - - - - - - - - -4- --- ---i--- - - - ·  
I Fqt1ip11wnt 800 13uilding Delivery Van -----1---L-- 3000 I 000 r l>innt & Machi nc�t:-,.s-- -- - - - - ----i--- --- ---+-- -- -- -7-lHl 
---R:rn 111a1Cri,1b 80() I () ()() 

----� Work 111 j)l\lCC.SS I 000 I (1\)( J 

--Finished Gnods 500 I 200 Purchase or Raw 111,1teri:ils ::'.050 
I Indirect material� �)\) 

- 1 

I ·i 1:rcisht-i 11 - - - - - - --- -- -- - --- -- ---- -I 
.�fl! I -I 'i() ! I Pu;·c1u;sc f�cl��-11 & Disc-0�1� ------­Di reel l.ahor 

L--
-1--- 12:'iO I 

i I 
I Indirect Labor �Jtiliti c:Z--11 )1;1111 leasing cost 

'i ()(J 

360 

.., ---� 
I Factory supervisor's salary 520 
� -------------------+-- - - - - --'>-- -- �-- -Re11( Factory I .j(J() 
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Managing Director's Rem uneration Sales Commission Bat! Debts I I C�HI fee -
�ns�rann' on Plant & Mad,;nc,;es 

.•. -

I - 20 l I 12�) l I 
I 

- -- I o 
I�-, ' - 36 
30 I Customer-service costs Employee's Salary & Bonuses I - - 9()1 Marketing promotions I 

�� ! I nlerest Expense Sales 
� Saks I )iscounl Snle� Return 

Additional Information: I. lnco1ne Ta;,.. rnte is 30%. 

I 

- � -- ---
I 

- -·t---

� 

' lJtilitics should he distributed to foc!ory and ol"tice at 60"o and ..J0° u respcctiv,.'I) . 

l()t)i� 
)l){) 200 

3. Dt;'preci,1ti,m ratt' ror Delivery Van 20° ,1. Equiprnenl I 0° o. Machincrie� I 5° ., nnd hui !ding 5° ,,. Building is consi<;lcd of I U floors. First 3 lloors arc used for l'aclllry operation. the sale� team used !he -11" and 51" floor and 6'11 and 9'11 lloor is used lor business operation and top floor nl' the building is used by managing director of the company. 
Requirement: a) Pri.:p,1 re ,1 c.:ost or goods sold sla tcment for .J cter Corporal inn for t Ile p,:ri od ended 3 I December. 2018. h) Prepare an income statement for .kter ('()rporarion lt)r the period ended 3 1  DL'ccnibcr. 2018. 

Part - B 

(Ans�H·r any thn·c qucstion.s) 

Question No. 2 ,1) L3ri,-11, discu"s the accnunling equation and its crnnponi.:nh. 2+8=10 

h) Nordtt)\\'n Company is a 1m1rketi11g Jinn. Tl1L' co1np;i11:, ·� ,iccounl h,ilarll'..:, 011 ,\t11._!ll�I 31. 2018 as follows. Cash $ 10.590: Accounts Receivable $5.500: Orrice Supplies $6 10: Office Equiprrn,·11t $4.200: Account:; Payable $2.600: Capital $ 18.300: During !he nrnnlh of'Septernber. l he company completed the following rrnnS,K'tion:-.: Sept. 1>,1id renl lc>r September $6:'iO. 3 Received cash f'rorn customers on account $2.300. 
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7 Onh:rcd �uppl ie,. $180. 

1 0  Billed etl',t11mer .... lor ,en ic.:c-.. pr\l\ ided. \2.XOO. 

1-1 Rlc'c.:civctl tilt· .... upplie:-. ordered lll1 September 7 and agrn:J to p.1:,. for them i11 

30 lbys. �J80. 

2,.i Incurred utilit:, hill li,r September. -:;250 

2(1 Received a hill. to be paid in Oc.:tnbcr. lor adwni-..cnw111<., placed in till· h>c,il 

nc\\ ... paper during thl' monlh t)f Scp1cmh1.•r 10 promote \lnrJ...,trnm C ompan:,. 

$700. 

30 Paid ,alarie� for �cptemhcr. SJ.800. 

10 Owner madl' withdr:mal of �uppl il'-.. oJ' \200 . 

. Rcq11in·mc111s: 

You an: required to .... ho\\ the effcc.:i.. .. of l he I rn1N1<:I ion ... on the accounting equal ion l hrough tabular 

,111<11) sis using the follo\\'ill!,! column heading-; -

( 'us/, . lccll/lll/S Receiw,hle. Sllflf'lies. /:'q11ip111c•111. . lc'C()/1///, Pa, oMe. ,\'oh'' /'.,n,h!e,. 

( 'u11it11/. Dru1ri11gs. Ne1·c1111es. 011d f:'rpe11s,:s 

()utslion No. J 10 

\peed: I .au11dr: Co1npan:-. Inc.. cnkrcd into 1hc: l1)1lm, ing 1ra11-..,1c1ion,, 111 .\ugu-.t .�018 

,\ugu">t 

8 

Im c,tcd ca,h b) 01\ llCrs lo ... 1ar1 !Ill' hu-;in1.", ..... s.rno.ooo 
Pc1 lim11cd l:n111dr: ,1.·n ices liir 1>2 ()(JCJ c.1sll. 

Th1: c.:ompany prepaid $6.000 ca..,h liir ...,j, month,,' rent lor an nllicc. 

The tompn11) co111ple1cd service� for ,1 clicnl ,1rn1h S:20.000: SX.000 rcc1.·ivt·d in C,hh 

and \ I 2.000 on account. 

I:, Rc..:L· i,·cd and paid a hill for $430 li1r supplies U'i1.·d in l>pcra1i1llh 

23 Ca:-.h collcc1t..:d frn111 c.:us101ncr� on ,u.:count. �2.MlO. 

25 Sernrcd an order rrorn a c11,1omcr for laundi) �er-. ice.., and n:L·ci\t·d L·.i,il oJ' ':'> 7.IHJO. 

1-hc -.en ices arc lo hl� pl.'rformed llC.\I month 

rn Paid \2...l(Hl salariL'" 10 emplo> et:-. for Augti....l. 

30 l{ccL·ivcd 1111.· 1.'kc11ic and µa'i hill liir Augu,1. S3X') hut did 11111 p;1� it :11 thi.., 1i111<· 

, I < h, 111.·r:-. made ca,h "ithdr,1\\:-tl ol \ 1.000. 

Rrq II i rt'llll'll ls: 

t>r�pan: journal cnlriL·..., lnr lhc..,c 1ra11s;1L'lirn1, in lhl· g1.'ncral journal 

Qul'slion No. -l 

a) ldentil> tlw fol lo\\ ing costs a, variable. li,cd or mi,cd 

J 1-7=10 

l)ircct mat.:rial. J;1clnr) rent. adver1iseme11l. <;;lie, co111111i-..sion. 1nanagi11,; din:c1or·., ... alar� 

l)eprcvi;11io11 or building. b.id dehh. l'iec11 icil: hill and r,l·ight 
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h) The o\\ncr of the Dia11w11dhcc1d rcs1c1unml in Ho110lulu would lil-:c In detcr111irn: the li,l'd and 

vari:1hle co111po11ents 1)f Ilic rl'slaurant's utilit) e .,1)CllSL'S. l'hl· u11ner hL:lil'\Cs 1ha1 till' \:1riahJ.: 

co111pone111 ol'lh<: u1ili1ies cost is driven h: the nu111ber ol' 111..:ab served. 

L
===== =l\='1=o=n =t

_
l_1

_
::: 

___ 
-�

-
M-c

-
�1

-
ls �c�·, cd 

_ __ �
rn

-
it_ie

_
s (_'0_�1_($) J 

,_.l ,11111c'.r:, __ _ 
1.<�H: S-150 l 

rcbruar) -1.(JOO $-180 . - -
March 3.50!1 $-190 

- --
/\pril -1.500 Si.10 

May 5.000 $570 
- - - . 6.000 $()2() ! 

- --- . -= --I ).500 
.))(,!J I -

.lune 

Requiremen ts: 

i. l�s1i111atc the cost fonnula using high lo,� method. 

ii. \Vlint will he rile lntal cost il'me,ils served are 7.000? 

()ul'stion No. 5 -H�+ 2= IO 

Supl·rinr Comp:rny has an option to invest $50.000 in 20 I() in three projects. h:1vin� 75.000 cash 

infltl\\,s f'rnm each. The cash in llow details arc as staled in the followinp 

-- - - -
Yc:1r Projcd AB(' Project XYZ l'rojed PQR 

2020 18.000 15,000 9.00() 
I 

16.000 I r 
-
2021 I i.000 12.000• 

I 

2022 20.000 I 15.000 I :'i.000 

I 2023 I 0.5001 l.i . (){)() 
[ 

I X. 000 

I 0.500 I - - -- -
20�4 I 5.000 � I. 000 

--- -_i_ - --- -

Rcquin·ments: 

a) C1lcula1c thl' p;1� had pcrind lc)r lhrL't' pn1iL'l'h. 

h) <._';1kul;1tc till' I l'l l'rc-;rn1 Value (NPVJ fnr l';1ch projects ;1ss111nir1.l! I�"., rcquir1'd rail' 

or return. 

<:) Sugge:,I the company lo choose one project. 

Page4of4 



/ 
University of Asia Pacific 

Department of Civil Engineering 
Final Examination Fall 2018 

Program: B. Sc. Engineering (Civil) 

Course Title: Structural Engineering I 
Time: 3.00 Hours 

Course Code: CE 3 1 1  
Full Marks: 100 (=I Ox 10) 

There are fourteen (14) questions. Answer any ten (10). 
Assume any missing data reasonably. 

1. Draw the shear force and bending moment diagram for the structure shown in the figure below. 

20 kip 

6' 

30 kip --

6' 6' 

10' 10' 6' 

2. For the beam ABCDEFG carrying a dead load of 2 kip/ft and a moving live load of 3 kip/ft, 
calculate the following: (i) Maximum reaction at G, (ii) Maximum moment at E, (iii) Maximum 
shear at D, (iv) Maximum shear just right ofE and (v) maximum shear just left ofB. 

A B c D E F G 

,,£)» 
0 I 

� 
I 

� 
10' I 5' 5' 5' I 5' 5' I 

3. Girder AG supports a floor system as shown in the figure below. Draw influence line for 
(i) Support reaction at G 
(ii) Floor beam reaction at panel point B and F 
(iii)Bending moment at point E 
(iv)Shear in panel CE 

D 

±B I 
A c 

i: I
""' 

'"]-' 
:k-a E F 



4. Calculate the maximum reaction at support D of the following beam for the wheel load 
arrangement shown below. 

� 

10' 

B c D E 

I 0 � 0 

10' 20' 15' 

45 kip 45 kip 20 kip 
10 _ - _ _  :@ _ _  - -® - - - _@ _ _ _ _  §9 

5' 5' 5' 5' 

� 
15' 

5. For the same beam and same wheel load arrangement shown in Questio11 4, calculate the maximum 
shear at point B. 

6. Calculate the maximum moment at point B for the following beam. Use the same wheel load 
arrangement as shown in Question 4. 

20' 5' 20' 

7. Compute the absolute maximum moment in a 30' simply supported beam for the same wheel load 
arrangement as shown in Question 4. 

8. Calculate the wind force at story 3 and 4 of frame XX of the four-storied concrete made 
residential building (Cr=l) located at a hilly terrain (with H=l S', Lu=fOO') in Chittagong (Basic 
wind speed= 160 mph). Wind direction is perpendicular to the front elevation of the building. 
Assume the structure to be subjected to Exposure C. 

0 
@) 
M 

..... .. ..... ...... ..... 
1--......-.lt--�1�-� 

x 
I 
I 

IS' ] __ --+--_ 10· 1 15' 

'---- +--_ _  ..__ _ ___. 

15' 15' 15' 15' 
X 

15' 15' 

Front elevation Plan 
9. Calculate the seismic load at story 3 and 4 of the same building shown in Question 6, located in 

Chittagong (Zone 2). Assume the structure to be Special Moment Resisting Frame (IMRF) built on 
soil condition S2, carrying a Dead Load of 180 lb/fr and Live load of 80 lb/ft2. 



10. For the truss shown below, draw influence lines of bar U2U3, U2L3 and U2L2. Note, each 
bottom chord joint consists of a cross girder and load moves over the floor beam placed over the 
girders. 

t.18' 12' 

6 @  10'=60' 

11. For the cable shown in the figure below, calculate sag at point b and d. Also calculate the 
maximum cable tension. Given that, sag at c = 10' e 

2 kip 

10' 10' 20' 20' 

12. Draw bending moment diagram of the girder for the following figure. 

30 kip 40 kip 
10@1 5'=150' 

13. For the truss shown below, calculate the maximum axial force in member BF for a uniformly 
distributed dead load of 5 kip/ft and moving live load of 2 kip/ft. 
[Note: There are floor beams over bottom chords] 

I 

F 

3@ l<Y=30' 

5' 

S' 



14. Determine whether the structures shown below are statically and geometrically stable or unstable. 
Also, calculate the degree of statical indeterminacy where -applicable. 

1. 11. 
.. 

Hinge 

lll. iv. 



Wind load: 
qz = 0.00256 C1 Cz Vb2 

Pz = Co Ct Cp qz 
Fz � B heffpz 

Cate1Zorv C1 
Essential facilities 1.25 

Hazardous facilities 1.25 
Special occuoancv 1.00 

Standard occuoancv 1.00 
Low-risk structure 0.80 

Annexure 

Height z (ft) 

0-15 
50 
100 
150 
200 
300 
400 
500 
650 
1000 

C1. 
Exo A ExoB Exo C 
0.368 0.801 1 . 196 
0.624 1 . 125 1 .517 
0.849 1 .371 l .743 
l.017 1.539 1.890 
1 . 1 55  1 .671 2.002 
1 .383 1.876 2.171 
1 .572 2.037 2.299 
1 .736 2. 171  2.404 
1 .973 2.357 2.547 
2.362 2.595 2.724 

The pressure coefficient Cp for rectangular buildings ·with flat roofs: 

h/B 

< 0.5 
1.0 
2.0 

� 4.0 

I , ·-·-·-·-·-·-·->, I ' 

Lo.: 1.5 Lu, 2.5H 

H/2Lu cl 
0.05 1 . 1 9  
0.10 1 .39 
0.20 l.85 
0.30 2.37 

LIB 
0.1 0.5 0.65 1.0 
1 .40 1.45 1 .55 1.40 
1.55 1.85 2.00 1.70 
1.80 2.25 2.55 2.00 
l .95 2.50 2.80 2.20 

2.0 � 3.0 
1 . 1 5  1 . 10  
l.30 1 . 1 5  
1.40 1.20 
1.60 1.25 

Height z (ft) 

0-15 
50 
100 
150 
200 
300 
400 
500 
650 
1000 

C0 (for non-slender 

Exr> A 
a 1 .654 
1 .,1 1 8 --
1.309 
1.252 
1 .2 1 5  
1 . 1 66 
1 . 134 
I .  t I l 
l .082 --
I .i ,\ 5 

structures) 
Exn B Exo C 
1 .321 1 . 154 
l .215 1 .097 
1 . 162 l .067 
1 . 133 1 .051 
l . 1 14 1 .039 
l.087 l .024 
1 .070 l.013 
1.057 1.005 
1 .040 1 .000 
1 .018 1 .000 



Earthquake Load: 

V = (ZIC/R) W 
Z = 0.075, 0.15 and 0.25 for Seismic Zones l ,  2 and 3 respectively 
C = 1.25 S!f213 , The value of C need not exceed 2.75, The minimum value of the ratio CIR is 0.075 
T = C1 (hn)3'4 

C1 
= 0.083 for steel moment resisting frames, 0.073 for RCC moment resisting frames, and eccentric 

braced steel frames, 0.049 for all other structural systems 
V = F, + IFi 

Fi = 0.07 TV ::;; 0.25V when T > 0.7 second, and = 0, when T ::;;  0.7 second 
Fj = (V- F1) [wj h/Iw; h;) 

Category C1 Site Coefficient, S for Seismic Lateral Forces 
Essential facilities 1 .25 

Hazardous facilities J .25 Soil Tvoe s 
Special occupancy 1 .00 S 1 1 

Standard occupancy 1 .00 S2 1 .2  
Low-risk structure 0.80 S3 1 .5 

S4 2 

Response Modification Coefficient, R for Structural Systems 

Basic Structural Description Of Lateral Force R 
System Resisting System 

Special moment resisting frames (SMRF) 
(i) Steel 12 

(ii) Concrete 12 
Moment Resisting Intermediate moment resisting frames 

Frame System (IMRF), concrete 8 
Ordinary moment resisting frames (OMRF) 

(i) Steel 6 
(ii) Concrete 5 



University of Asia Pacific 
Department of Civil Engineering 

Final Examination Fall 2018 
Program: B.Sc. in Civil Engineering 

Course Title: Design of Concrete Structures I 
Time: 3:00 hours 

Course Cod�; CE 315  
Full Marks: 120 

Answer all questions 
The symbols have their usual meanings. 

{Assume Reasonable Values/or Any Missing Data} 
For all problems f d = 4000 psi and [y = 60,000 psi. 

I .  a) 
b) 

Briefly explain the fundamental assumptions for reinforced concrete behavior. 
Calculate the ACI design moment capacity ¢M,, for the beam with necessary checks for 
Figure 1 

[5] 
[ 15] 

2 .  a) What is doubly reinforced RC beam? Explain how it differs from a singly reinforced 
section. 

[5] 

3. 

4. 

S. 

b) Calculate the steel area required for a 18 feet simple span beam with dimension of [ 15]  

a) 
b) 

a) 
b) 

a) 

b) 

10" x 20" which carry a service live load of2.47 kips/ft and calculate dead load of 1.05 
kips/ft. 

Explain the effective flange width for a T-beam and what are the criteria for it? [5] 
Analyze the section of beam shown in Figure 2 to obtain the design moment strength of [1 5] 
the section. 

Explain the differences between USD and WSD. [5] 
Design a T beam for a floor system for which b .. = 12", d= 18" and h1= 4". Beams are [1 5] 
spaced at l O' c/c. M0 = 80 ft-k and ML = 100 ft-k. Simple span is 20 ft. 

Explain about Pb, Pmax and Pmin. [5] 

A simply suppo1ted beam 14' span beam is subjected under 4 k/ft dead load and 6 k/ft live [ 1 5] 
loads. The section of beam is shown in Figure 3. Design the beam for shear. Use #3 
stirrups. 

6 a) Explain 'development length' and the factors influencing 'development length' [5] 

b) A footbridge is to be built as one-way slab spanning 16' between masonry abutments. A [15] 
service live load of 1 00 psf must be carried. A 2" thick asphalt wearing surface will be 
used, weighing 20 psf. Prepare a design for the slab. 

T • • 
f 

2
5" 

1 511 2 # 7  

l 
2 1 .511 

3 # 9  
• • • I311 4 # 10 

+3" • • • •  
I· ·I 1 011 

Ir )I 1 011 

Figure l Figure 2 

4 # 10 
• • • • 

1 511 

Figure 2 

T 
22.5" 

2.5" 



Formula sheet 

P = fc Ac + fs Ast 

M = [£ kjbd2 
2 

k = � ( p n)2 + 2 p n - p n 

Mn = p [ybd2( 1 - 0.59
/
Pfy ) 

'c 

E 

C = - -u- d  
Eu+ Ey 

a fi Eu Pb = -- ­!y Eu+ Ey 

/31 = 0.85 - 0.05 Ii - 4000 
1000 

for 0.65 � /31 � 0.85 

= 0 85/3 (Ii ) Eu Po.oos . 1 fy Eu+ 0.005 

Asfy a = -...:;..;;..-o.as fi b  

(Ji A . 3 �
J

c b d > 200 bw
d s, mm = 

fy w - fy 

Mn1 = As' f y ( d - d ') 

I 
a 

Mn2 = ( As - As ) fy (d -
2

) 

a = ( As- As')fy 
0.85 /c'b 

Po.oos = Po.oos + p' 

( As - Ast )f y a - ___ .....;;,..;,.____;_ 
0.85 fc'bw 

. l7i hws 50bws 
Av,mm = 0.75 -vfc - � --

_ ¢ Avfytd s Vu- ¢ Ve 

fyt fyt 

¢ Avfytd (sin a +cos a) s = -'--- --'--'- ----' '---- - --'-
Vu - ¢ Ve 

Smax = 
Avfyt < Avfyt . � . 24 in 

0.75 F bw 
- SObw ' 2 '  

(/) = 0.483 + 83.3Et 



University of Asia Pacific 
Department of Civil Engineering 

Final Examination Fall 2018 
Program: B.Sc. Engineering (Civil) 

Course Title: Environmental Engineering I 
Time: 3 .0 hours 

Course No: CE 331  
Full Marks: 100 

Answer fill the questions. Assume flny missing dflta. 

1 .  (a) What are the main considerations for the selection of water sources? What are the 
possible challenges for selecting ground water as the source of water supply 

2. 

,., 
.) .  

4. 

5. 

systems in Bangladesh? [5+5] 
(b) Explain the factors affecting water demand in an area. Predict the population from 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

the following data to design a piped water supply system with a design period of 50 
years from 201 1 :  [5+5] 

Year 1981 1991 2001 201 1  
Population 1 2  1 4  1 8  2 1  (million) 

OR 

What alternative water supply technologies are available in Bangladesh? Discuss 
the different components of a No. 6 handpump tubewell used in Bangladesh. [5+5] 
With a schematic diagram explain the differences between: i) Confined aquifer and 
ii) Unconfined aquifer. A 1 OOmm diameter tube well is sunk to withdraw water 
from a 10  m thick confined aquifer having K=0.75 lps/m2. The drawdown is 2m in 
the tube well while pumping. Calculate the tube well discharge when radius of 
circle of influence is 30 m. [5+5] 

With a schematic diagram show different zones of a sedimentation tank. Explain 
different types of settling that take place in a sedimentation tank. [5+5] 
Compare between slow sand filter and rapid sand filter in terms of i) filter bed ii) 
filtration efficiency iii) cost iv) filter cleaning v) suitability. [10] 

Explain water disinfection method by chlorination. Bangladesh experiences flood 
every year that cause inundation of shallow tubewell. As an Environmental 
Engineer how would you disinfect such contaminated tubewell to ensure safe 
supply of drinking water? [5+5] 
With schematic diagram, explain the method of water transmission and distribution 
systems in Dhaka city. Using a flow chart show where and how water loss occurs 
in a piped water supply system. [5+5] 

Explain the objectives of a water safety plan (WSP). How can you achieve those 
objectives for a large piped drinking-water supply system? [5+5] 
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(b) Write short notes on: i) Controlling wastage of water ii) Per capita demand iii) 
Water demand variation iv) Water demand management. [2.5*4= 10] 

6. (a) Compare the continuous and intermittent systems of supplying water to cons�mers 
with respect to i) mode of supply ii) contamination of water and iii) reliability. As a 
water supply engineer, while distributing water through piped water supply system, [5+5] which factors would you consider for making the water distribution system 
effective? 

(b) Calculate the corrected flows in the various pipes of the upper loop of the 
distribution network as shown in following Fig. I (a). The diameters and lengths of 
the pipes used are given against each pipe. Use the following graph (Fig. I b) if [ l O] 
required. Two trials are required. 

45 lps 
A 12 lps 

-- ... 
.!l! 800 m-200 mm dia 

.!l! " 
E E 
E E 

� 0 

e e 
4 lps D 

0 
0 v 

0 
0 v 12 lps 

- -� ... 
.!l! 

800 m-150 mm dia 
.!l! " " 

E E 
E E 0 0 
';! ::! 

5 lps 
I: 

0 0 12 lps 0 0 - e v v -. 
800 m-100 mm dia 

Fig. 1 (a) 

u --�...,.--:-r't.,4;;.-,�.,,..."117'-r-r''71'-i,--1-T"J17r71 
�-

0.t ..__..,..-,Ir_�, 
J; � c 1)0, ___ ,,., 
� 
;a;: 001> t 

00.'H, 

Fig. l (b) 
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University of Asia Pacific 
Department of Civil Engineering 

Final Examination Fall 2018 
Program: B.Sc. Engineering (Civil) 

Course Title: Geotechnical Engineering I 
Time: 3 hours 

Answer the following questions. 

Course Code: CE 341 
Full Marks: l 00 

1. A liquid limit test was carried out on a fine-grained soil and the data is given in Table I. Classify 10 
the following soil according to Unified Soil Classification System (USCS). 
Given that plastic limit is obtained 39%. 

Table 1 :  Cassagrande's Liquid Limit Test 

Test No. No of Blows Water content (%) 
I 19 62 
2 23 56 
3 37 38 

· 2. Apply Rankine's theory of lateral earth pressure for the following questions: 
(a) Given that the backfill soils push the retaining wall and the depth of tensile crack zone is 10 

2.6 m. Compute the magnitude of lateral force (per unit length of the wall) acting on the 
earth retaining structure, shown in Fig. I .  Consider up to the dredge line. 

(b) Calculate the difference in the lateral force in active case, if cohesion of both the soil layers 5 
is 1 5  kPa. The depth of water table remains unchanged. 

2.5 m Layer I 

Layer II 

Fig.I 

'Yd = 16.2 kN/m3 

q> = 20°; c = ?  

'Ysat= 18.8 kN/m3 

q> = 38° 

c = 5 kPa 

T6.5 m 

Dredge Line 



3(a) The L-shaped loaded area (Fig. 2a) exerts a uniform pressure of 300 kN/m2 to the soil. 8 
Determine vertical stress increase due to uniform pressure, at a point of 4 m directly 
under; (a) point A, (b) point B. 

(b) Estimate the over-consolidation ratio (OCR) for a soil element at the mid- depth of the 2 
clay layer-I in situ condition (i.e., before increase in stress). 
Given that pre-consolidation pressure of the clay layer = 185 kPa. 

(c) Estimate the primary consolidation settlement of upper I m of both the clay layers (Fig. 1 1  
2b) due to the foundation load and compare the results. 
Use 2: 1 slope for calculating .:1cr. 

(d) Predict the time for the clay layer-I (Fig. 2b) to settle 7.8 mm due to the increase in 4 
stress from the footing, if the settlement is calculated 1 6  mm at the end of 100% 
consolidation. 
Given that coefficient of consolidation, Cv = 0.35 mm2/s 

I 
I 

Tv = i ·(1�of 
v 2 m  v 2 m  v 

/1 /1 /1 

: .. 10 m x 10 m 
I 
I •• 

Fig. 2a 

I 
Qnl't = 150 kPa 

I - -
� 

·• Sand _ _ _ _ _ _ _  2_mt_ __ .._...,!_.._l _l.__.1__.1__. _ _ _ _ Jr d = 17 kN/m
3 

_ ___ 5 __ 
'Ydry = 1 9  kN/m3 

CLAY 1 6 

CLAY 2 

Ys.11= 20 kN/m3 

Cr = 0.05; \c = 0.15 

eo = 0.8, cr/ = 185 kPa 

Ysat = 20 kN/m3 

Cr = 0.03; �c = 0. 10  

e0 = 0.6, cr/ = 120 kPa 

INCOMPRESSIBLE 

Fig. 2b 



4. Three CU triaxial compression tests with pore-water pressure measurements were performed 
on three identical samples of clay. 
The cell pressure, deviator stress at failure and pore-water pressure at failure obtained'for each 
test specimen are shown in Table 2. 

(i) 
(ii) 

Determine effective stress shear strength parameters 
Find the stresses at the failure plane, if another specimen is tested under a cell 
pressure of 75 psi. 

Table 2: Triaxial Test Result: At failure condition 

Test No. Cell Pressure (psi) Deviator Stress (psi) Pore-water Pressure 
(psi) 

I 20 36.2 1.5 
2 35 6 1 .8 2.5 
3 55 96.3 4.5 

15  
5 

5.(a) A borrow material has a volume of 191,000 m3 and void ratio of 1 .2. After 4 
compaction its new void ratio is 0.7, find the corresponding volume. 

(b) The results of an ASTM 0698 compaction test for a SP soil are presented in Table 3. 3 
Calculate the relative compaction at the test locations (A I - A3). Table 3 gives the field 
compaction test results. 
Report whether 98% target compaction has been attained. Given that maximum dry unit 3 
weight is l 12 pcf. 

Table 3. Field Compaction Test Result 

Location Bulk Unit Weight (pct) Water Content 
(%) 

A l  12 1 .7 14.1  

A2 123.6 1 1 .2 

A3 126.8 12.5 

6. A dam is constructed on a permeable stratum underlain by an impermeable rock (Fig. 3). 
A row of sheet pile is installed at the upstream face. 
The permeable soil has a hydraulic conductivity of 150 ft/day. 

(i) Estimate the seepage under the dam. 4 



(ii) 

(iii) 

.. 
Apply the flownet technique to plot the uplift pressure diagram under the base of the 
dam. 
Estimate weight of the dam per unit length, if factor of safety to be ensured is 2.5 
against uplift. 

Fig. 3 

5 tt 
t 

10 

6 



Table 9.4. Influence factor K for vertical stress under corner of loaded rectangular area 
based on Boussinessq analysis (After "few mark, 1935) 

m 0.1 02 

-r 
0.1 0.00470 Q.00)17 

0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 12 1.4 

0.01324 0.01678 . Om9'.18. 0.02223 ,0.02A20 0.02576 0.02698 0.02794 0.02926 0.03007 
02 · 0:�17 0.01790 0.02585 0.,03280 Q:,038§6, 0.0434$ . :0.0473.$. . 0.05042 0.05283 0.05471 0.05733 0.05894 

. . , I  ' ' 

0.3 0.01324 0.02585 
0.4 0,01678 0.03280 
05 0.01Q78 0.038fi6 

0.6 0:02:223 0.0434:8 
0.7 0.02420 . 0.04735 
0.8 .O:W,S16 . 0.�2 
0.9 o:� o.o.s� 
1.0 0.02194 0:05471 

12 0.02926 0.05733 
1.4 0.03007 0.05894 
1.6 0.03058 0.9,5994 
l.8 0.03000 . 0.06058 
20 0.03111 0.06100 

25 0.03138 0.06155 
3:0 0.03150 . .  0.0617-8 

0,03735 0.04742 0.05593 0.06294 0.()6859 0.07'.308 0.07661 0.07938 0.08323 0.08561 
O:C>4742 O.P602,4. 0.07)11 0:0800) b.08135,· 0.@314 O.CIJTIO 0.10129 0.10631 0.10041 
0.05593 0.07111 0.()8403 0.00472 '0.10040 :- 0.!;\034 0.11584 0.12018 0.12626 0.13003 

' 
o.06294 o.0800) ·o.@472 0.1-0688 9.11679 · 0.1.2474 0.13105 0.13605 0.14300 0.14749 
O:QSSS9 0.08735 O.f0340 0.11679 

I , � 
; . • 0.07,3.08 . 0.00314 ,.0;1.1034, 0.12474 

o.12m 
0.13653 
0.14356 (W7()Ql 0;<:�770 . . 0:11584 : 0.131Q5 

0.07938· 0.10129 -0.12018 0.13605· · 0.14914 
I 

o.�323 0.10631 0.12626 0.14300 0.15703 
Q.08561 0.1()()41 0.13003 0.14749 0.16199 
0.08700 0.11135 . 0.13241 0.15027 0.16515 ' 
0.08804 0.11200 0.13395 0.15207 0.16720 
0.08867 0.11342 0.13496 0.15326 0.16856 

,, 
0.08948 0.11450 10.13628 0.15483 0.17036 
0.08982 0.11495 ;0.lf3684· 0.15550 0.17113 

0.13653 0.14356 0.14914 0.15703 0.16�9') 
o.r4607 0.15370 0.15978 0.16843 0.17389 
0.15370 0.16185 0.16835 0.17766 0.18357 
0.15978 0.16835 0.17522 0.18508 0.19139 

0.16843 0.17766 0.18508 0.19584 020278 
0.17389 0.18357 0.19139 0.20278 021020 
0.17739 0.18737 0.19546 020711 021500 
0.17967 0.18986 0.19814 0.21032 0.21836 
0.18119 0.19152 0.19')94 0.21235 0.22058 

0.18321 0.19375 020236 0.21512 022364 
0.18407 0.19470 0.20341 0.21633 02249') 

4.0 · 0.03158 0.06194 · 0.09006 · 0.11527 0.13724 0.15598 0.17168 0.18469 0.19540 0.20417 0.21722 022@ 
5.0 0.031(i() . 0,0619') ·, 0.00014 . 0.115�7· ,0.13736 0.15612 0 . .17185 0.18488 0.19561 0.20440 -021749 022632 
6.0 0.03161 O.OS2.0l ·0.00016 _0:115:\tl i0.1344.b 0.15617 0.}7191 0.18496 0.19569 o.20449 o.211ro 0;22644 
8.0 o.03162 o.0620'2 , . o.�18 . o.p541 '.o.1�744' 0.15621 0.17195 0.185® 0.19574 020455 021767 022652 

10:0 0.03162 0.062(>2 0.00019 . 0.11544 10.13745 0.15622 0.17196 0.18502 0.19576 0.20457 0.21769 0.22654 
' 

00 0.03162 0:06202 • tHro19 0.11544 0.13745 0.15623 0.17197 0.18502 0.19577 020459 0.21770 0.22656 

1-� 

Ci) m 
0 
-j ,, m 
() :r ,· z 
0 
)> r 
m z 
Ci) z m m :IJ z 
Ci) 



Ill l.6 l.8 

O.l 0.03058 0.03000 
02 0.05994 O.<X:058 
03 0.087()() 0.088(» 
0.4 0.11 135 O.ll2(i) 
05 0.13241 0.13395 

0.6 0.15027 0.15207 
0.7 0.16515 0.16720 
0.8 o.1m9 0.11961 
0.9 0.18737 0.18986 
1.0 0.19546 0.19814 

12 0.20731 0.21032 
l.4 0.21.s<J) 0.21836 
l.6 0.22025 0.22372 
1.8 0.22372 0.227� 
2.0 0.22610 0.22986 

25 0.22940, 0.23336 
3.0 0.23088 0.23496 
4.0 0.23200 0.23617 
5.0 0.23255 0.23656 
6.0 0.23249 0.23671 
8.0 0.23258 0.23681 

10.0 0.23261 0.23684 

DO 0.23263 0.23686 

Table 9.4 (Continued) 

2.0 25 3.0 4.0 5.0 ff.o 8.0 l.0.0 

0.03111 0.03138 0.03150 0.03158 0.03610 0.03161 0.03162 0.03162 
0.06100 0.06155 0.06178 0.06194 0.06199 0.06201 0.0620'2 0.0620'2 
0.08867 0.08948 0.�982 O.()C)006 0.09014 0.09C16 0.09018 0.09019 
0.1 1342 0.11450 0.11495 0.11527 0.11537 0.11541 0.11543 0.11544 
0.13496 0.13628 0.13684 0.13724 0.13736 0.13441 0.13744 0.13745 

0.15326 0.15483 0..15550 0.15598 0.15612 0.15617 0.15621 0.15622 
0.16856 0.17036 0.17113 0.17168 0.17185 · 0.17191 0.17195 0.17196 
0.18119 0.18321 0.18407 0.18469 0.18488 
0.19152 0.19375 0.19470 0.19540 0.19561 
0.19994 0.20236 0.20341 0.20417 0.20440 

0.21235 0.21512 0.21633 0.21722 0.21749 
0.22058 0.22364 0.22499 0.22600 0.22632 
0.22610 0.22940 0.23088 0.23200 0.23235 
0.22986 0.23336 0.23499 0.23617 0.23656 
0.23247 0.23613 0.23782 0.23912 0.23954 

0.23613 0.24010 0.24196 0.24344 0.24392 
0.23782 0.24196 0.24394 0.24554 0.24608 
0.23912 0.24344 0.24554 0.24729 0.24791 
0.23954 0.24392 0.24608 0.24791 0.24857 
0.23970 0.24412 0.24630 0.24817 0.24886 
0.23981 0.24425 0.24646 0.24836 0.24907 
0.23985 0.24429 0.24650 0.24841 0.24914 

0.23987 0.24432 0.24654 0.24846 0.24919 

0.18496 0.18500 0.18502 
0.19569 0.19574 0.19576 
0.20449 0.20455 020457 

0.217(i) 0.21767 0.21769 
0.22644 0.22652 022654 
0.23249 0.23258 0.23261 
0.23671 0.23681 0.23684 
0.23970 0.23981 0.23985 

0.24412 0.24425 0.24429 
0.24630 0.24646 0.24650 
0.24817 0.24836 0.24841 
0.24886 0.24907 0.24914 
0.24916 0.24939 0.24946 
0.24939 0.24964 0.24972 
0.24946 0.24972 0.24981 

0.24952 0.24980 0.24989 

-----· 
'; 

DO i i -i 
0.03162 llJ 
0.0620'2 c 
0.09019 0 
0.11544 z 
0.13747 z 

(/J 

0.15623 r 
0.17197 � 

)> 
0.18502 (/J 
0.19577 
0.20459 

021770. 
022656 
0.23263 
0.23686 
0.23987 

0.24432 
0.24654 
0.24886 
0.24919' 
0.24952 
0.24980 
0.24989 

0.25CXX) 



University of Asia Pacific 
Department of Civil Engineering 

Final Examination Fall 2018 
Program: B. Sc. Engineering (Civil) 

Course Title: Open Channel Flow 
Time: 3 hours 

Course Code: CE 361 
Full marks: 150 

Answer all the questions in both of the sections. (25*6= 150) 
(Necessary formulae are attached; Assume reasonable data if necessary) 

SECTION - A  

(a) Classify_ "Open Channels"(provide names only and one example of each). (8) 

(b) How can you physically identify whether the flow in an open channel is laminar or (6) 
turbulent? 

OR 

How can you physically identify whether the flow in an open channel is subcritical, 
critical or supercritical? 

(c) The depth and mean velocity upstream and downstream of a vertical sluice gate in a ( 1 1 )  
horizontal rectangular channel are 4 m and I m  and 2 mis and 8 mis respectively. The 
width of the channel is 6 m. Determine the state of flow both upstream and downstream 
of the gate. 

2(a) State the three basic equations to describe open channel flow. Also state the principles on (6+6) 
which these are based. 

(b) Show the pressure distributions in curvilinear flow. Produce the expression for the (13)  
pressure head correction for curvilinear flow. 

OR 
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The data collected during the stream-gauging operation at a certain river section are 
given in the following table. Compute the discharge and the mean velocity for the entire 
section. Distance from Total Depth, Meter depth, Velocity, m/s left bank m m m 

0 0 
2 1 . 5  0.6 0.54 
6 5.7 4.16 1.35 1 .04 1 .6 9 6.8 5.04 1.36 1 .26 l . 8 1  13 2 .7 1.32 l . 16 
0 0 

3(a) Derive the general expression for the hydraulic exponent for critical flow computation M (12) 
and then determine the numerical value of M for a triangular channel. 

OR 

Prove that at the critical state of flow, i) the specific energy is minimum for a given 
discharge, and ii) the discharge is maximum for a given specific energy. 

(b) A rectangular testing channel is 0.6 m wide and is laid on a slope of 0.1 %. When the (13) 
channel bed and walls were made smooth by neat cement, the measured normal depth of 
flow was 0.4 m for a discharge of 0.23 m3/s. The same channel was then roughened by 
cemented sand grains and the measured normal depth was 0.35 for a discharge of 0.12 
m3/s. Determine the discharge for a normal depth of 0.45 m if the bed is roughened and 
the walls are made smooth. [Hint: obtain n for each condition, then apply Horton's 
formula for composite roughness] 

OR 

Define "Laminar or viscous sublayer" and "Compound Cross-section". A rectangular 
channel is 6 m wide and laid on a slope of 0.25%. The channel is made of concrete (ks = 
2 mm) and carries water at a depth of 0.5 m. Compute the mean velocity of flow. 

Page 2 of5 
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SECTION -B 

4 (a) Define "angle of repose". Show that the best hydraulic triangular section is one-half of a (I  0) 
square. 

OR 
A trapezoidal channel carrying 20 m3ls is built with non-efodible bed having a slope of 1 
in 1000 and n = 0.025. Design the channel by the concept of best hydraulic section. [for 
best hydraulic trapezoidal section, A =  .../3h2

; P = 2.../3h ; R = h/2 ; B = 4v'3hl3 ; D = 3h/4) 

(b) An irrigation canal has to carry a discharge of 30 m3 
Is through a course non-cohesive ( 15)  

material having d50 = 2 .5  cm, d75 = 3 cm and n = 0.025. The angle of repose of the 
perimeter material is 32°. The canal is to be trapezoidal in shape having s = 2 and laid on 
a slope of 1 in 1 000. Determine section dimensions of the channel by following the step 
by step approach as detailed in Lane's method. 

5 (a) Examine the behavior of flow profiles when i) h7h0, ii) h7hc and iii) h70. (6+6) 
Construct the possible flow profiles in ANY TWO of the following serial arrangements 
of channels or conditions. The flow is from left to right: 

i) mild - milder mild; ii) steep-steeper mild; iii) critical-mild; iv) mild-critical 

(b) Following the procedure for deriving qualitative flow profiles, show the procedure and ( 13)  
draw the profile S2. 

A 6 m wide rectangular channel and having n = 0.025 has three reaches arranged serially. 
The bottom slopes of the reaches are 0.0016, 0.0 15  and 0.0064, respectively. For a 
discharge of20 m3ls through this channel, identify the resulting flow profiles. 

OR 

A wide rectangular channel with C = 47 m112ls and S0 = 0.0001 carries a discharge of 2 
m2ls. A weir causes the water level to be raised by 0.50 m above the normal depth. 
Compute the length of the resulting flow profile between the weir site and the location 
where the depth is 2.9 m by the Bresse method. (drawing required). 

6 (a) Sketch the definition diagram of hydraulic jump showing all its features. Indicate some (10) 
practical applications of hydraulic jump. 

(b) Water flows at a velocity of 6 . 1  mis and a depth of l m  in a 6.1  m wide horizontal ( 1 5) 
rectangular channel. Find: 

i) the downstream depth necessary to form a hydraulic jump, 
ii) the type of jump, 
iii) the height of the jump, 
iv) the length of the jump, 
v) the horsepower dissipation in the jump, and 
vi) the efficiency of the jump Page 3 o/5 



Given Formulae 

_ f: u dA Tra12ezoidal channel Circular Channel 
U =  A =  (b + sh)h 

do 
[ 

w] 
A h = 

2 
1 - cos

2 
f0A u3 dA P = b + 2h,J 1 + s2 2h 

w = 2cos-1 (1 - d) a =  
LJ3A 

� =  
f: u2 dA 

uzA 

B = b + 2sh 

Trian@lar channel 

A = sh2 

P = 2hv1 + s2 

d2 
A = ( w - sinw) ; 

w 
B = d0 sin

2 
wd0 P = -

2 
B = 2sh Note that OJ is in radian 

1. Hydraulically smooth surface: :. = 5. 75 log (3·6:u·R) 

2 H d I. II h f: u. -- 5. 75 log (12
k
'2R

) . y rau 1ca y roug sur ace: 
u s 

3. Transition regime: 

z = -Q-
C 

..f§/rx. Z = A..JD ' 

Uniform flow formulae: 

� = 5. 75 log ( 12.2R 
v) 

u k5+3.3S
;, 

Fr = U/-../(gD) ; 

U = (1/n) R213Sr1'2 

Governing equation for Gradually Varied Flow: ddh = 50-s� 
x 1-Fr 

Re = UR/v; 

. 1 u2 +u+l 1 -1 ../3 Bresse function: (/) = -In - - tan -- · Where u = hlhn 6 (u-1)2 ../3 2u+l ' 
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·. 

2 

For wide channel, he = � (L) 
g 

31aQ2 nQ 2 Rectangular channel: he - v -
b2 ; Sc = (-;-13) 

g AR 

Fr = Ulv(gD); Q = K-VSr ; K = AR213/n 

Lane Method:Tb = 0.40 d75 .-----
Ls sin2<p K = - = 1 - --
Lb , sin2'1' 

1 lb/tt2 = 47.86 N/n,2 

0 
V) 1 ,0  .c. 
� 0 , 9  -
� 0,8 
E 
1- 0,7 
0., 

..... Q.5. c: 

Vl Vl 
Cl> .... 

0,5 
0,4 

U) 0.:3 
._ 
0 0,2 (l) 
..c . 
V) 0.1 

/ 

y' 
-.... 

I 
I I 

Tropezoid s .  � = 21 
--:.,... 

I 

I I 

-�k. I Tropez01ds ,s= 1.� 
I ' 

f'Rectangles 
--rropezo ids 

I 0
o 1 2 3 4 5 6 7 8 9 10 

b/h 
(a) 

For Hydraulic Jump: 

E2 (1 + 8F;i)312 - 4FA + 1 = - - ---:: -- ----=---
E1 8F;i (2 + FA) 
hj )1 + 8F;i - 3 = 
E1 2 + FA 
Lj = 9.75h1 (Fr1 

- 1)1 ·01 

Power dissipation = pgQhL 
l hp = 745.7 W 

. . 

01 0 
V} .c.0,9 
?� _ o.a 

.,,,,,.. --:;; �Tropez oid
1
s 

0 

E o.1 
� 0.6 
.!:: o.s 

VI �0·4 
� 0-3 
'-o Q,2 
(l) .s::. 
V}o., 

I 

-

I 

/ .,, s = 2 and 1 ·5 
/ I I 

I I I 
I 

('Rectangles 

I -

I 

-
I 

1 

. 
0o 1 2 J 4 5 5 1 a 9 rn  

b/h 
(b) 
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