
ferfa Sffut (rA-TI I1) 
CIVIL ENGINEERING (Paper II) 

Time Allowed : Three Hours 

faua DETACHABLE 

QUESTION PAPER SPECIFIC INSTRUCTIONS 

Candidate has to attempt FIVE questions in all. 

Please read each of the following instructions carefully before attempting questions. 

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in 

ENGLISH. 

aA 3JG : 250 
Maximum Marks: 250 

Ouestion Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attenpted 

choosing at least ONE question from each Section. 

The number of marks carried by a question/part is indicated against it. 

Answers must be written in the medium authorized in the Admission Certificate which must be 

stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. 

No marks will be given for answers written in a medium other than the authorized one 

Wherever any assumptions are made for answering a question, they must be clearly indicated. 
Diagrams/ figures, wherever required, shall be drawn in the space provided for answering the 
question itself. 

1 

Unless otherwise mentioned, symbols and notations cary their usual standard meanings. 
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a 
question shall be counted even if attempted partly. Any page or portion of the page left blank 
in the Question-cum-Answer Booklet must be clearly struck off. 
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1.(a) 

1.(6) 

1.(c) 

1.(d) 

1.(e) 

What are the approximate limits of chemical (oxide) composition in hydraulic 
cement ? Also state the function of oxides in brief. 

SECTION A 

() Explain with neat sketches, how Work Breakdown Structure can be defined 
with respect to Construction Project Management. 

(1) With an example, explain how the work breakdown structure can be classified. 

Ct 

10 

What do you understand by workability off concrete ? Write the procedure for any 

one measurement method available to check the workability of concrete. 
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10 

10 

ength railway line is to be constructed for doubling the existing track. 

Calculate the quantity of track material required to construct the track. Consider the 

length of rail as 13 m, density of sleepers as (n +4) and width of sleeper as 250 mm. 

2 

10 

ST ABCDEFA â T AB ufcHT vite gft 

The Fore Bearing of side AB of regular hexagonal polygon ABCDEFA in whole 

circle bearing system is 120°. Find the Fore Bearings and Back Bearings of all the 

other sides. Also find the bearings of line BE and BE. 10 



2.(a) 

Activity 

P 

R 

times. 

T 

rafu (fea) 
Duration (days) 

5 
4 

6 
5 
7 

4 

3 

Predecessor 

I Prepare a network and mark critical path in it. 

P 

For a project consisting 6f several activities, the allotted time and the dependencies 
of the aotivities are presented above. 

P 

T, R 

(iCalculate Float, Earliest start, Earliest finish, L£test start and Latest finish 
20 

Trains of different speeds are to be run ona 2° curve)on a broad gauge. The average 
Speed of trains to be run on the track is 80 kmph. Calculate the value of equilibrium 
Cant, )Also calculate the maximum permissible peed on the track allowing the 

maximum cant deficiency. 15 

TEt y f aftery 65% A TAt I AZ ATHI4 300 mm x 300 mm 

An aircraft flew at the altitude of 5000 m above the mean sea level. Two consecutive 
photographs were taken with the camera of focal length 300 mman the flat ground 
having elevation of 2000 m above mean sea level. The lÝngitudinal overlap is 65% 

and photograph print size is 300 mm x 300 mm. Calculate the scale of the 
photograph and distance between the two Consecutive exposure stations. S 
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b) 

What is spectral reflectance curve ? Explain its significance in Remote Sensinr 

) Explain any two traffic surveys carried out to decide the geometric design 
features -of a road. 

(iThe relationship between speed and density for a given section of road was 

found to be v= 100�1-2k, where v is speed in kmph and k is th� density in 

vehicles per km. Calculate the speed and density in which maximum flow 

could occur. Also draw the speed-density, speed-flow and flow-density 

diagrams indicating critical values. 

LI6-4R 

Staff at 

Back sight 

Foresight 
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A 

1:234 1:345 

1-782 

4 

1-730 

1:830 

D 

2-056 

2-000 

E 

2-156 

2:340 2-780 

15 



3.(c) 

4.(a) 

4.(b) 

Starting fYrom ground point A having elevation of 100-500 m, levels from points 
Bto F were taken inside a tunnel. The points,B to Fvere marked in the ceiling of 
the tunncl keeping the staff inverted. Above staff readings were observed during ne 
"survey. 

Calculate the levels of all the points marked inside the tunnel. Also apply the regular 
checks for calculations. 15 

Explain in brief (with neat sketches), the Phenomenon of Bulking of Sand. How 
does bulking of sand affect the concrete mix ? 

(1) 15 gT 2010 1 Hey aH fAfy KI J fy ? 

15 

A machine was purchased for 4,50,000 on lst January 2001 and erection and 
installation work costed 80,000. The same machine is replaced by a new one on 
31st December 2020. If the serap value was estimated at1,50,000 

) What should be the rate of depreciation fund on 15th June 2010 ? 

(i) If after 12 years of running, some assemblies are replaced and the replacement 
cost is 1,50,000, what will be the new rate of depreciation ? 20 

What is dampness in a building? What are the main causes of dampness and what 
are the remedies being suggested for making a building damp-proof ? 15 
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7 m 

(i1) 

(iü) 6 ga i = 10% f a 

(iv) reY IG = 10 q 

(v) A AtG qur6 = 2-0 

A flexible pavement has been designed for two lane single carriageway of width 7 m 
with the following data : 

(1) Commercial vehicle per day in cach direction = 750 (as on 31.03.2018) 

750 (as on 31.03.2018) l 

(11) Date of completion of construction = 31.03.2020 

(11) Rate of traffic erowth = 10% per anmum 

(iv) Design life = 10 years 
(V) Vehicle damage factor = 2:0 

(vi) Lane distribution factor (LDF) for 2-lane single carriageway road = 0-75 

(vi) LDF of 4-lane dual 
carriageway road = 0-75 in each direction 

Due to some issues, starting of 
construction got delayed and work started on 

01.04.2023. In the meantime 
government has decided to develop the road as four 

lane dual carriageway. 
Considering the same design data as planned earlier, calculate 

the new design life of the project. Assume any additional data required for the design 

suitably. 
15 



4.(c) 

(i) affG A�T aff, yH fer = 750 (as on 31.03.2018) t 

(ii) fufu yof tt fafa = 31.03.2020 

(ii) h& ata qR = 10% fa qá 

(iv) 3hey hlci = 10 q 

(v) IE It qui =2-0 

A flexible pavement has been designed for two lane single carriageway of width 7 m 
with the following data : 

i) Commercial vehicle per day in each direction = 750 (as on 31.03.2018) 

(ii) Date of completion of construction = 31.03.2020 

(iii) Rate of traffic growth = 10% per annum 

(iv) Design life = 10 years 

(v) Vehicle damage factor = 2:0 

(vi) Lane distribution factor (LDF) for 2-lane single carriageway road = 0-75 

(vii) LDF of 4-lane dual carriageway road = 0-75 in each direction 

Due to some issues, starting of construction got delayed and work started on 

01.04.2023. In the meantime government has decided to develop the road as four 

lane dual carriageway. Considering the same design data as planned earlier, calculate 

the new design life of the project. Assume any additional data required for the design 

suitably. 
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5.(a) 

5.(b) 

RT () 

if qsi (cm) 

18 24 30 36 42 48 54 60 

6-H1 Ida aif (m'/s) 0200 550|750650|550| 400 270| 150 50 

Time (hr) 

qUg B 

Accumulated rainfall (cm) 

P 

Q 

Time from start of storm (hr) 

R 

S 

0 

A 6-hour unit hydrograph has the following ordinates : 

0 

15 

SECTION B' 

10 

6-hr UH ordinate (m²ls) 0200 550 750| 650 550| 400 |270| 150| 50 

18 

6 12 

If ¢ index is 0-3 cm/hr and base flow is 25 m²ls, deterinine the ordinates of 
resulting hydrograph of flow in the catchment due to the storm given below: 

6 

3 

12 18 

8 

0 6 12 18 2430 36 42 48 54 60 

7 

12 

6 12 

arfit gera (mm) 
1000 

800 

900 

1200 

18 

12 

500 

400 

440 

650 

10 
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5.(c) 

5.(a) 

The annual 
precipitation and evaporation from cach of the sub-areas P. O, R and S 

are given below for a 
catchment. 

Sub-area Area (km) Annual Precipitation (mm) Annual Evaporation (mm) 

P 

R 

15 

() Annual average precipitation 

10 

(ü) Annual average evaporation 

Time (hr) 

18 

aiaat� (mls) 
Inflow (m/s) 

Calculate the following for catchment: 

(i) -Ë 
(iv) ,. 

ielt MRfEA afEtarE f 10 mls| 
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0 4 

1000 

(ii) Annual runoff coefficients for the sub-areas and for the total catchment t�ken 
as a whole assuming no change in the gound water storage on an annual basis. 

10 20 

800 

30 

900 

1200 

8 

12 

30 

16 

Route the above flood hydrograph through a river reach : 

20 

25 20 

8 hr. The initial outflow discharge from the reach is 10 m³/s. 

24 

500 

35 

400 

440 

650 

The value of x andKin the Muskingham equation have been identified as 0-25 and 

28 

12 

10 

10 



a) 

) 

Explain the significance of the following from the point of view of water qualty 
criteria : 

() Nitrites 

(ü) Nitrates 

(iii) E-coli 

(iv) B.O.D. 

(v) Dissolved oxygen 
10 

fAR YAIE 3AIG CA G t 80 m Gt A 4m , sHH 25°CK 0-03 mm 

stR t Tao FUT () 0-01 cm²/sec ferT HGII I 

In a continuous flow settling tank 4 m deep and 80 m long, calculate the flow 

velocity for effective removal of 0-03 mm particles at 25°C. The specific gravity 

of the particles is 2-65 and kinematic viscosity (v) for water may be taken as 
10 

0-01 cm²/sec. 

3 m yA (s0SIGT) s 600 Ipm 1 s dT 6m 346¢ HAT 

fU I ENI ? yHG fA 500 n HT NY I 

(ii) () i sefdd Aqfug TYT fery 3 m AYÉ 30 cm GT fAtRU 

inconfned aguifer of saturated thickness 45 m yields ) A 5Q cm well in an 
600 Ipm under a drawdown of 3 m at the pumping well What wiT be the 

discharge under a drawdown of ó m? Consider the radius of influence as 

500 m. 

i) What will be the discharge ina 30 cm well under a drawdown of 3 m for the 
20 

unconfined aquifer as mentioned in part (i). 

15 How does the peak hour demand affect the design of a water supply scheme ? Sketch 

the fluctuation in demand for typical Indian conditions. 
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6. (c) 

7. (a) 

0) 25°C s f frg vqran fag g v ufire A .3t.&. 100 mg/) 

7.(b) 

20°C K Kn=0-12 fifru I IqHH Turjes, =1-056 is I 

() The B.O.D. ofa sewage incubated for one day at 25°C has been found to be 
100 mg/I. What will be the 5 day, 20°C B.O.D. ? Assumne Kyn=0-12 at 20°C. 

Take temperature coefficient, =1-056. 

ii) Despite widespread use of B.O.D., it has some limitations. Mention all those 

limitations. 

Discuss the following operational difficulties encountered in the operation of 
Activated Sludge process : 

() Rising Sludge or Floating Sludge 

(ii) Sludge Bulking 

What kind of impact these are having in the operation of Activated Sludge process 

(iv) YITEAAI 
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15 

10 

2 

20 



is5R Explain the folilowing : sf fs 155 tk 6 mpgK prF 

7.(c) 

(i) Specific capacity of a well 

8.(a) 

(ii) Specific yicld of an aquifer 

(ii) Perched water table 

(iv) Intrinsic permcability 

(v) Bulk pore velocity 

siinse Isiinstog gnÙBulgY9 Is barobieoR 9d teuTL IEd) 

(ii) Discuss the factors influencing the selection of site for a proposed dam. 

Gj Define Delta, Düt÷ Düty andBase Period, and derive the telationship among them. 
.0Dslq gTAs1 erotioroT IEoirorlo 1o qlorl orl: rliw tislqzI 

) Design a trapezoidal concrete lined channel to carry a discharge of 300 m³/s 
at a slope of 1 in 4000. The side slope of the channel may be taken as 1:5 :1. 
The value of n for the lining material may be taken as 0-0125. Assume the 
BID ratio as 5. 

3TETRT afet AT fMeeYT fI aifa INd yqUrTT 1-5 : 1 

10 

(i1) Describe briefly different type of spillways used in dams and methods used 
for dissipating energy of water discharged from them. 

11 

(d).8 

10 

15 
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Mention the sources and health effects on human being of the following elements 

with reference to Air pollution : 
Lead, Cadmium, Nickel, Mercury, Carbon Monoxide 

(i) Discuss the factors that must be considered in evaluating potential sanitary 
landfill sites. 

15 

(i) How does the occurrence of gases and leachate in sanitary landfill take place ? 
Explain with the help of chemical reactions taking place. 15 
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