TRIBHUVAN UNIVERSITY  Exam. R
INSTITUTE OF ENGINEERING Levd _ |BE | FullMarks |30
Examination Control Division |Programme | BCE - | Pass Marks | 32
2079 Bhadra Year /Part |IV/1 | Time _ |3hrs

Subject: - Hydropower Engineering (CE 704) -

Candidates are required to give their answers in their own words as far as practicable. i

v
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Outline the challenges for hydropower development in Nepal. Discuss hydropotential in
Nepal. [2+2]
2. Discuss hydropower development cycle with flow chart. Draw the layout plan and section
of a storage hydel plant with to power house. - [4+4]
3. InaNepali river the mean monthly flow in a year 2021 is given below.
Month | Discharge (m’/s) | . Month Discharge (m’/s)
Jan 50 July 125
Feb 40 Aug 150
March 30 Sept 120
April 25 Oct 100
May 10 Nov 75
June 75 Dec 70
a) Draw the flow duration curve.
b) The power available at mean flow of water if available head i is 100 m at the site and
overall efficiency of the plant is 85%. [4+4]
4. Section of the gravity dam is shown below.
i) Calculate maximum vertical stresses at the heel and toe of the dam.
ii) The major principle stress at the toe of the dam.
iii) Calculate factor of safety against overtuming and sliding.
Take Yc =24 KN/m® and ca = 2500 KN/m’. [10]
' 8m
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e 60m ————>]
5. Discuss design criteria of an earthen embankment dam. {61

6. Why is the spillway provided in a dam? Mention with neat sketches the condition of

providing a chute and shaft spillways. In which conditions a ski-jump type energy
dissipater is provided below a spillway. [1+4+1]




7. Why is a vortex formed in intake? Discuss the hydraulic conditions for no vortex
formation.

8. Design a continuous type settling basin with neat sketches for a hydropower plant mmg
following data:

Setiling velocity =5 cm/sec

Turbine discharge = 10 m*/sec

Particle size to be removed = 0.15 mm
Assume other necessary data if necessary.

9: What is the economical diameter of penstock? How do you determine economic dtameter
by graphical method?

10. A RoR hydel plant has a circular surge tank of 13 m diameter at the end of 1.8 km long
headrace pressure tunnel with 3.95 m diameter. The penstock system consists of 4
numbers, 400 m long, 1.30 m diameter each. Calculate maximum up-surge, down-surge
and time of oscillations if frictional factor for tunnel and penstock are 0.016 and 0.025
respectively.

11.A proposed hydropower development having a net head of 90 m, design discharge of
40 m>/s uses Francis's turbine. Taking turbine efficiency 0.86. Calculate specific speed,
turbine diameter and setting of the turbine.

12. Mention the types of powerhouse. Draw the plan of typical powerhouse having three
units.
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1. a) A hydropower plant is planned to be designed in Nepalese river, where mean monthly
flows for a typical year are as follows.
Months | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug Sep { Oct | Nov | Dec !
m'/s 2413934 | 42| 42 [165{78.1]108.9 {528 2201 9.9 | 64,

Other data pertaining to the plant are as follows:

Design discharge = 18 m’/s

Full supply level = 2250 mas]

Turbine centerline = 1650 masl

Dia of 4 km long tunnel =3 m, f=0.014

Dia'of 1 km long penstock =2.2 m, f= 0.012 _

Hydraulic efficiency = 95%, Turbine efficiency = 93%, Generator efficiency = 99%,

Transformer efficiency = 99%

Considering only the frictional loss,

(® Compute installed capacity, primary and secondary energy to be produced from
the power plant assuming that 10% of minimum monthly flow to be released
downstream. What is the plant factor? . [2+2+2+2]

(i) The developer is interested to develop a daily peaking reservoir for 4 hours. What
will be the capacity of the reservoir to satisfy daily peaking requirement?

b) Discuss about the objective and the strategies of the hydropower development policy-

2001. List out the various hydropower development institutions in Nepal. [3+1]

2. a) A homogeneous earthen dam has the following data: Dam crest level = 300.00 masl;

Deepest river bed level = 278.00 masl; HFL in the reservoir = 297.50 masl; Dam crest
width = 4.50 m; Dam ws slope = 3:1; Dam d/s slope = 2:1 and coefficient of
permeability of the dam material = 5 x 10* cm/s. Determine the phreatic line of the

dam section and the discharge passing through the dam. [4+4)

b) What measures are applied for treatment of foundation before construction of 2
gravity dam? Discuss briefly.

¢) Find the minimum safe width for an elementary profile of a gravity dam of 18 m
height. The specific gravity of the dam material is 2.25. Consider both no and full -
uplift condition. - } L




3. a) Design a fore bay structure with turbine discharge of 14.5 m’/s with two penstocks

1.8 m diameter each. Take retention time 3 minutes and limiting velocity 0.22 mw's.
Draw neat sketch of plan and section. {61

b) Determine the discharge through a chute spillway of 250.00 m long ogee crest, if the
height of the spillway crest above the u/s approach channel s 10.50 m, the width of the

approach channel is 2500 m, and the head over the crest is 4.50 m. Take Ca= 0.85. 4]
¢) What are the most commontly used intakes in Run-of-River projects in Nepal? What
factors do you consider while selecting the site for intake location? [3+3]

. a) If you have to develop a small hydropower project of capacity 10 MW in a cost
effective manner in a remote area of Nepai. What are the stages of study that have to
be undertaken before the construction start? : (8]

b) A Pelton wheel develops 70 KW under a head of 100 m of water, it rotates at 400
rev/min. The diameter of penstock is 200 mm. The ratio of bucket speed to jet
velocity is 0.46 and overall efficiency of the installation is 85%. Calculate

(i) Volumetric flow rate

(i) Wheel diameter [2+2]
c) Specify with neat sketch the location of a spiral casing and draft tube used in
hydroelectric power generation. Mention their importance. [2+2]

. a) Find out the dimension of a settling basin with turbulence flow for a high head
hydropower plant, which utilizes a discharge of 25 m>/sec. The sediment particles
coarser than 0.2 mm (w = 1.5 cm/sec) have to be trapped in the basin. Draw plan and

section showing major component and flushing arrangement. [6+2]

b) The design discharge through the tunnel of 2 hydropower project is 25 m’/sec is
conveyed by two number of penstock to the turbine. The length and diameter of
tunnel is 4 km and 8m respectively, friction factor of t\mnei/‘is 0.016 and length of
each penstock is 500 m, diameter and friction factor of penstock is 2m and 0.04
respectively and velocity of wave in penstock = 1600 m/sec. If the surge tank of 15 m
diameter has been provided at the end of the tunnel, find the following for full load
rejection. (8}
(i) Maximum up-surge
(1) Maximum down-surge
(iii) Water hammer pressure .

(iv) Time of oscillation of wave
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v Attempt All questions.
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v Assume suitable data if necessary.

1. a) Answer the fonowings: ‘ ,

(i) What are the top three hydropower producing country in the world till 2020?
(i) What are the three existing largest power plant in Nepal (with capacity)?

(iii)What are the first three hydropower plant (capacity and year) from the history of

- Nepal?

b) A peaking ROR project in wg:stein Nepal with net head of 250m hasvfollowing river

flow data:

Month - | Jan | Feb | Mar | Apr [ May [ Jun | Jul | Aug | Sep | Oct | Nov

Dec

Riverflow | 00| o0 | 0 | 105 | 200 | 500 | 1100 | 1200 | 800 | 350 | 200
(m’/s)

120

The storage capacity avaliable for this project is 1100 million m>. This storage _
capatity is utilized for dry months (Nov-May) during which the plant is used as peak .
load plant operating 4 hours a day. Considering design flow as Qys, “calculate
_maximum power generation (in MW) and ratio of wet season energy to dry season

" energy.

. 2. a) “The discharge of water over a spillway 12m wide is 300m’/s into si_iiling basin of the

SO

2

same width. The lake level behind the spillway has an elevation of SOm and river .
water surface elevation downstream of stilling basin is 25m. Assume a 10% energy - -

loss in flow down the spillway, find invert level elevation of the flow of the stilling
basin so that hydraulic jump forms in the basin. Select an appropriate USBR stilling

basin and list all the dimensions. .

b) What is economic diameter of penstock? A steel penstock'wiﬁi an internal diameter of

[10]

1.25m, supplies water at a head equivalent to 18kg/cm?. There is a possibility ofa :

20% increase in pressure due to transient conditions. The design stress and efficiency
of the joint may be assumed to be 1025kg/em” and 85% respectively. Compute the

thickness of the penstock required.

3. a) Design and draw scction of a side intake for  project in which river bed level is
© 3315.0 masl. Weir crest level is fixed to 3317.5 masl. The highest flood level in 100
years returned period is 3319.55 masl. The canal water level is fixed as 3317.3 masl.

[2+4]

The turbine discharge of a period is 1.45m’/s. Assume other suitable data. Take

cylindrical trashrack bar with 10mm thick and 160mm spacing.

b) Determine the basewidth-of a 20m high trapezoidal concrete dam having a vertical

" upstream face and top width of Sm. Design water depth is 18m. There is no tail water
Ignore earthquake, siit and icc loads. Take e=B/6, Gconcree=30MP2, Otoundation =

80MPa, 1, = 6MPa. Specific weights of water and concrete are 10KN/m” and 24kN/m’

‘respectively. Assume suitable data, if necessary.

(6]




) For embarkment dam on pervious foundatior, soil SC°page underneath the dam poses
a serious problem. Briefly discuss the consequences of this problem and how it is
. reduced?

. a) Draw a layout (plan and section) of ROR hydro project for following cases: -

(i) Alignment with pressure turnel
- (i) with free surface flow

Name salient features also (draw with representative contours).

b) Design a settling basin (i) with intermittant flushing (i) continuous flushing for a

(4]

61

hydroelectric plant by using ize simple settling theory. The design discharge of the.

plant is 5m’/s and depth of the basin is 3.20. Take w=2.5cm/s and A=1.5. Compare‘

" and justify the result. Assume 15% flushing discharge and efficiency = 90%.

. a) Consider the de31gn of a multi-jet pelton wheel with parameters and operatmo
conditions as given below:
Head =200m
Flow rate =4m’/s
 Nozzle velocity coefficient =0.98
Wheel dia, =1.47m
Mechanical efficiency = 86%
Blade speed to jet speed ratio = 0.47
Jet dia. to wheel dia. ratio=0.113

(i) Calculate the wheel rotational speed (rev/min). -
(ii) Calculate the power output (MW).
(iii)Determine no. of nozzle required.

‘(iv)Calculate specific sp” eed of machine.

 b) Explain the general arrangement for a power house How would you fix the
- appropriate dimensions of a power house?

c) Discuss dlf‘"erent types of intakes used in storage hydel plants

*kk
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Candidates are required to give their answers in their own words as far as praciicable.
Attempt All guestions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) The monthly flows of a stream over the period of the driest year on record are as
shown below:

Month '} J FIM|A|M J J A | S OI{N|D

s | 40 {225 50 [125 | 05 | 075 | 05 [075 | 125 125 | 50 | 629

(i) Estimate the maximum possible uniform draw-off from this stream and determine
the reservoir capacity to achieve the uniform draw-off and the minimum initial
storage to maintain the demand.

. (ii) If the reservoir has only a total capacity of 8x10°m® with an initial storage of
4%10°m®, determine (a) the maximum possible uniform draw-off and (b) the
spillage.

b) Describe various types of hydroelectric scheme based on hydraulic characteristics.

a) Determine the principal stresses at the toe and heel of the dam shown in figure for the
reservoir full conditions. Consider the following forces:
(i) Seif weight (w=25kN/m’)
(ii) Water pressure (w=10kN/m’)
(iii)Uplift pressure
(iv)Silt pressure the depth of silt as 20m
(v) Earthquake forces, n=0.1
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b) Determine the maximum and minimum vertical stresses to which the foundation of
the dam will be subjected from the following data:
Tota! overturning moment about toe(TMg)j=1 2%10%KkN-m
Total resisting moment about toe (EMg) = 2.5x10° kN-m
Total vertical force above the base (EV) = 6x10° kN
Base width of dam = 55m.
Siope of d/s face = 0.8:1
Also calculate the maximum principal stress at the toe. Neglect tail water depth. [2+2+2]

. @) What are the main parts of non-pressurized and pressurized ROR intake? Present the
general arrangement of such intakes in a neat proportionate sketches. [246]

b) Find out the dimension of a setting basin with turbulence flow for a high hydropower
plant, which utilizes a discharges of 60 m’/sec. The sediment particles coarser than
0.2ram (fall velocity w=1.5 cmy/sec) have to be trapped in the basin. Draw plan and
section showing major compenents and flushing arrangement, neat and
proportionately. [4+4}

. In a pumped — storage hydropower project, water is delivered from the upper impounding
reservoir through a low-pressure tunnel and four high-pressure penstocks to the four
pump-turbine units. The elevaiion of the impounding reservoir water level is 500m, and
the elevation of the downstream reservoir water level is 200m. The maximum reservoir
storage which can be utilized continuously for a period of 48h is 15x1 0°m’. [6+3+3+2+2]

The low pressure tunnel is constructed as follows: length = 4km; diameter=8m; friction
factor, £=0.028.

The high pressure penstocks (4 nos) are constructed as follows:
length of each penstock = 500m;

diameter = 2m,

friction factor, = 0.016;

turbine efficiency when generating = 90%;

generator efficiency (16 poles, 50Hz) = 90%;

turbine efficiency when pumping = 80%;

barometric pressure = 10.3m of water;

Thoma's cavitation coefficient, o = 0.043 (Nsll()())z.

a) Deterrmine the maximum power output from the instal lation

b) Estimate the specific speed and specify the type of turbine

¢) Determine the safe turbine setting relative to the downstream reservoir water level.

d) If a simple surge chamber 6m in diameter is provided at the end of the low-pressure

tunnel, estimate:
(i) the maximum upsurge and downsurge in the surge chamber for sudden rejection

of cne unit and
(ii) the maximum downsurge for a sudden demand of one unit. -

a) Write down advantages and suitability of chutc type spillway, shaft spillway, ogee
type spiliway and roller gate. [2+24+2+2)
b) Why is vertical shaft arrangement preferred while laying turbine and generator in a
powerhouse? Explain briefly. (4]
¢) State the objectives of the current Hydropower Development Policy of Nej)a{. Discuss
the necessary amendment required to improve the existing scenario of the
Hydropower Development Sector. 2+21
* kR
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) During a low water week a river has an average daily flow of 40 m’/s with a
fluctuation during the day required a pondage capacity of approximately 30% of the
daily discharge. A hydroelectric plant is to be located on the river which will operate
6 days a week, 24 hours a day, but will supply power at a varying rate such that the
daily load factor is 50%, corresponding .to which the pondage required is equal to
0.2 times the mean flow to the turbine. On Saturday all the flow is ponded for use on
the rest of the days. If the effective head on the turbines when the pond is full is to be
55 m and the maximum allowable of fluctuation in pond level is 1m, find :

® the surface area of the pond to satisfy all the operating conditions
(ii) the weekly output at the switch board in kwh. Assume turbine efficiency 80% and
generator efficiency 90% ) - '
b) Explain the working principle of RoR, PRoR and ST plants with the help of figures.
Also comment on the suitability of those plants in the context of Nepal. .

2. a) -An earthen dam of homogeneous materials with a drain pipe is shown in figure.
Determine the co-ordinate of phreatic line and specific discharge passing through the

[5+5]

(6]

body of dam. coefficient of permeability = 15 x 10 ms. [6]
' 6m_, -26.50m
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b) Explain the necessity of grouting and drainage galleries in concrete gravity dam.
“Draw an elevation view of a concrete gravity dam showing the alignment of drainage
galleries and series of grout holes.
Drawing a section of concrete gravity dam show arrangement of vertical formed
drain, trap drain and drainage hole. ] [2+4+4]

3. a) Design a settling basin for a high head project in a river which utilizes 60 m’/s
- discharge and gross head of 300 m. The sediment particles larger than 0.15 mm (fall




b)

b)

velocity = 1.5 cm/s) need to be trap in the basin. Consider effect of turbulence as well.

Also draw plan and section of the basin showing major components.

Explain various remedial measures that help to control the deposition of sediments in

RoR project.

A penstock carries 8 m/s of water at head of 25m. The cost of pipe line in place is

given by US$250hd” per meter length, where h = head and d = diameter of the pipe.

Annual fixed charges are 3% of the pipe line cost. The estimated head loss in friction
2 .

is 01(;215(3 per m length of the pipe. Efficiency of the turbine is 80%and selling price

of the power is US$500 per KW per annum. Calculate the most economic diameter of

the penstock.

It is proposed to form a bydraulic jump in a stilling basin to dissipate the energy
below spillway. Depth of flow changes from 1.5m to 4m. Calculate the discharge over
the spillway if the length of the crest is 120m.

Mention the four different types of spillway and describe each of them in short. Also’

write down the functions of the spillway.

What are the opportunities and challengés for Hydropower development in Nepal?
Write your comments on the Hydropower Development Policy — 2001 of Nepal.

A Francis turbine works under 2 head of 25m and produces 11760 XW while running
at 120 rpm. The turbine has been installed at a station where atmospheric pressure is
10 m of water and vapour pressure is 0.20 m of water. Calculate themmaximum height
of the straight draft tube for the turbine.

Draw a section of vertical axis Francis turbine in 2 powerhouse .ghowing different
parts of powerhouse.

k¥
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Candidates are required to give their answers in their own words as far as practicable.
Artempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a)

A ron-of-river hydroelectric power station is proposed across a river at a site wherea

net head of 30m is available on the turbine. The river carries a sustained minimum
flow of 25 m*/s in dry weather and behind the power station sufficient pondage is
provided to supply daily peak load of demand with a load factor of 65%. Assuming
the plant efficiency of 60%, detemine the maximum gﬁneratmg capacity of the
generator to be installed at the power house. If the daily load pattern indicates 20
hours average load and 4 hrs of peak load, determine the volume of pondage to be
provided to supply the daily demand.

You are developing 300 MW reservoir type project in a river basin of Nepal. Briefly
mention what steps you would follow frem planning to commissioning of the project.

What do you mean by pumped storage power plant? How it can benefit the Nepal’s
power sector?

Derive the equations for principal stress and shear stress at toe and heel of a gravity
dam with tail water present and also considering hydrodynamic pressure produced by
an earthquake.

Drawing section of concrete gravity dam show arrangements of vertical formed drain,

trap drain and drainage hole. What are the general criteria for size, depth and paitemn
of grout holes for certain grouting in gravity dam foundation.

" Find the seepage discharge through the homogenous earthen embankment dam with

3m width of central impervious core as shown in figure. Given:"

(i) Height of the dam =45m with free board as 3m,

(ii) Upstream water level = 42m, top width of the dam = 8m,

(ii1)U/S and D/S side slope of the dam = 1V:3H

(iv)Coefficient or pexmeabxhty of the dam material = 4 x 10 m/s and that of
impervious core = 5 x10°® mys.

Fig: Earthen Dam with impervious Core

[4+4]

5]
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3. a)

b)

5. a)

b)

)

Find the dimensions of the settling basin for a high head project of Himalayan river
which carry a discharge of 30 m*s and a gross head of 100m. The sediment size to be
removed is up to 0.20mm and fall velocity © =2 cm/sec.

If the turbulence is considered, what will be the dimension of the basin? Check the
length of settling basin using Velikanov’s method given correction factor A =1.5.

What do you mean by intake? Write down its functions.

Determine the necessary length of a rack of a bottom intake with the intercepted flow
of 8 m%/s and width of the rack is 10m. Inclination of the rack is 30°. Thickness,
spacing and contraction factor of the bars are 10 mm, 15 mm and 0.82; respectively.

What are the functions of a SurgeAtank? Write down the formulas to calculate the
maximum upsurge and down surge, time of oscillation and minimum area of Surge
tank with usual notations. '

Estimate the minimum length of the concrete apron (So = 0.001) for stilling basin
downstream from an overflow spillway. The spillway crest is i 5Sm long and consider a
discharge of 115 m3/s. Manning’s roughness factor n = 0.025. Assume the stilling
basin is the same width as the spillway crest. Assume any other suitable data if
necessary. Refer figure below.

40 ol PR YU SN U SN VINNEY IASUNT SR SN SN S | PRBrS
2 ~] 4 B
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A Pelton turbine. has to be designed for the following data. Power developed = 6867
KW, net head = 350m, Overall efficiency = 80%, Speed = 550 rpm, coefficient of
velocity (Kv) = 0.98 and speed ratio (Ku) = 0.46. Ratio of jet dia to wheel dia

(%)=l :12. Find discharge, number of jets, diameter of jet and diameter of wheel.

Name the major institutions involved in hydropower development sector in Nepal.
Briefly outline the hydropower development policy of Nepal.

In a hydropower project the available river discharge is 300 m’/s and the net head is
30 m. If the speed of the turbine is to be 166.7 rpm and the overall efficiency is 88%,
determine the number of units required for the turbine cases given below.

(i) Francis turbines with specific speed not exceeding 267 rpm.

(i1) Kaplan turbines with specific speed not exceeding 650 rpm.

* k¥
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Candidates are requiréd to give their answers in their own words as far as practicable.

What are the opportunities and challenges for Hydropower development in Nepal? Write
your comments on the Hydropower Development Policy-2001 of Nepal.

2. Sketch and explain layouts of the run of river plant. Also explain the importance of

storage hydropower plants over run of river plant.

3. a) A RoR plant has a minimum flow of 30 m’/s and net head of 70 m. The overall
efficiency of plant is 85%. Calculate the installed capacity of the plant (i) Without
pondage (designed for pure RoR plant) and (ii) If the plant is designed for a peaking
plant with 6 hours peaking. The plant has two set of unit such that one unit full
capacity if operating during oft peak hour. Total evaporation and other losses is 5% of

the stored water.

b) Mc;nthly flow volumes feeding a reservoir are given in the table. Determine the

[4+2]

[3+3]

[6]
(4]

storage capacity required to supply the mean annual flow.

Month 1 2 3 4 5 6 7

8

9

10 {11

12

Volume (10°m) | 296 | 386 [ 504 | 714 | 810 | 1154|746

1158

348

150 {223

182

4. a) Write about the "Middle third rule” in the design of concrete gravity dam? Describe

with necessary derivation.

b) A concrete gravity dam of given profile is purposed by a designer for implementation.
The unit shear resistance and angle of resistance is 500 KN/m? and 35° respectively.

Yo =24KN/m’, check the stability of dam against flotation, overturning and

sliding.

(8]




. a) Design a settling basin for 2 high head project in a niver which utilizes 60 m’fs
discharge and gross head of 300 m. The sediment particle larger than 0.15 mm (fall
velocity = 1.5 cm/s) need to be trap in the basin. Consider effect of turbulence as well.

b) Design a hydraulic jump stilling basin for the flood discharge 28 m>/s/m flowing from
an ogee spillway with the spillway crest 55 m above the downstream gravel river bed
with a slope 1:1000 and Manning's roughness coefficient 0.028. Assume coefficients
of discharge, depth and lengthare 0.75, 1.2 and 4.5 respectively. Also assume sp.gr of
sediment as 2.65.

. Describe with governing equations the procedure to obtain the specific discharge through

the body of earthen dam with horizontal drain.

. a) Find out the dimension of a forebay which accommodates a storage for 3 minutes of
operation for a hydropower plant having following data:

Design discharge = 20 m’/s

Length of penstock =300 m

Diameter of penstock = 2.20 m

b) Discuss the various factors which govern the determination of economic diameter of a
penstock. Find the wall thickness of penstock pipe if the internal diameter is 3.0 m
which supplies water from a head of 220 m with a possibility of increase in pressure
upto 40% due to transit condition. Take o,= 1400kg/cm’ and efficiency of
joint=0.95. i

. Determine the diameter of Francis turbine for a site where the net head is 110 m and

discharge 140 m’/sec having effitiency of 90%. Determine also the elevation of turbine
with reference to the water surface in tailrace. Assume the turbine will have to drive a 50

cycle generator.
. Explain the different types of power house use in hydropower project.

Kkk
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[10]
(6]

B3]

[2+3]

8]
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What are the maJor provxsxons in hydropower developmem policy in 2001'7 List out the
_ major institutions involved in' hydropower development sector. : S R %

. 2. Whatisa daxly peaking power plant? With a neat sketch show the general arrangement of
. such plant daily peaking power plant. o [3+3]
3. Find the specific discharge through homogeneous earthen embankment dam wuh 2 m-
- thick central impervious core, - v 7]
Height of the dam = 50m " :
'Upstrwn water level = 48.00m

.

: f_ledthofthedam atthe top=10.00m .
_ ;Upstmam and downstwam slope ofthedam =1 i3 (VJ-!)
S Coefficient of petmeab:hty of the soil =3 cm/hr
e Coeﬂicxem of permeability of i 1mpcmous core=1.0x10% m/s

4 a) Examme the stablhty of the grav:ty dam shown in ﬁgure beiow considering seismic . - .
- effects. Also indicate the values of various kinds of stresses that are developed atheel .- .-
~and toe. Uplift may. taken same as hydrostatic pressure at base of corresponding faces - .. .
" and is considered to act over 60% -of the base ‘area. Seismic coefficients. () are 0.1~ .
" and 0.05 for honzoma] and vertical dxrecnons respecnvely Take, yc 24 KN/m® and - o
: 7,,—10KN/m S :, : . L - , o B : [10]-1
s .}.., P mk' BN , o

(Y

g

- - t'en an = . P —— -

[

b) Denve an equauon for determmmg the length of dlscha.rge face for an earthen dam R
without filter. The downstrcam slope hes between 30° and 60°. . {6]



. a) Describe design principle of a setthne basin of a hydropower pl"tnt based on particle
size and concentration appmach n

b) Design a hydraulic jump stilling basin for the flood discharge 25 m’/s/m flowing
' from an overfall spillway with the spillway crest 60 m above the downstream gravel
river bed with a slope 0.001 and mianning's roughness coefficient 0.028. Assume,

C¢-075 o=12,k=4.5and sp.gr=2.65. - 10
.~ How does a siphon spxllway function ?What are the ways in which a sxphon spxllway €an
be primed? What are the hmltanons of sxphor spiltway? ©[2+242)

7. a) Describe geometncal shapes of tunnel with neat sketches and write down the
suitability of those shapes for various rock conditions. 4]

b) Differentiate between forebay and surge tank. Design a forebay which accumulated
water for 3 minutes for operation of a hydropower plant having data as given below.
Also check the length of fore bay and limiting velocity. ‘ ‘ [2+6]

Design discharge =20 m’/s
Number of penstock =1
Diameter of penstock =2.2 m
Lmntmg veioc:ty 02m/s

. 'A hydropower pIant having net head of 130 m and design discharge of 25 m /s is going tb -
" use Franci's turbine. Take efficiency = 81%. Find the specific speed, unbluﬁ diameter and

elevauon of furbine with respect to the water surface in tailrace. N R

. Sxetch a typxcar type of Iayout of powerhousc pro_)ect and bneﬂy éxplain of each. , 141 - S

Fhk
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Discuss about the Hydropower Development Policy 2058 of Nepal. 16

2. What are the various stages of hydropower planning? 1f you have- been appointed as a
water resources engineer in Water Resources Ministry and you are assigned to undertake
various investigations related to water resources field. Discuss field investigations you
carry out at various stages of the Hydropower project. _ [2+6]

3. The hydrograph of a typical river of Nepal follows the equation as:

-
.

Q, =5.580t2 —51.275t+139.94; where Q, is mean monthly discharge in m/s and ‘¥ is
time in months counted as October as the 1* month and so on. A hydropower plant has to

" develop in this river with net head of 150m and overall efficiency as 85% and the
environmental flow is not considered. [3+3+4]

a) Calculate the installed capacity and firm energy for RoR Project that will be
developed for design discharge as Qao-

-'b) I the project has to design as a Peaking Run of the river (PROR) Project for 6 hrs
daily peaking (3hrs in morning and 3hrs in evening) and with design discharge as Qso.
What is the installed capacity of the PRoR Project? Assume that the project is
designed such a way that 50% of available flow is used during the off peak hours and
remaining 50% of available flow is stored for peak hour generation. Neglect all the
losses.

4. a) Check the stability of the overflow section of the gravity dam shown in figure.
N Assume the weight of concrete, gates, piers and weight of water over crest, Wiom =
3.0x10°kN. Moment of weight of concrete, gates, piers and water above crest etc.
about toe Mioc = 10° kN-m. Neglect all forces other than weight, uplift pressure and

water pressure. Also check for tension. Take p = 0.75 and q = 1400 KN/m’. o]

RL 160.0m

P
-_—

RL 140.0m

<

RL 120.0m

———
€
l?

RL 100.0m -
47m

tlo
v




B) Design a hydraulic jump stilling basin for the maximum discharge of 25m’s’m!
flowing from an overall spillway, with the spillway crest S0m above the downstream.

gravel river bed with a slope So= 0.001 and n =0.028. 6}

¢) What are the purposes of spillway? What are the advantages of ogee shape spiliway?
_Explain. - [2+2]

. a) With considering turbulent effect, design a settling basin to remove the sediment size

greater than 0.3 mm diameter. Assume design discharge of the basin is 8m’/s and trap

" efficiency as 90%. 81

" b) Differentiate between pressurized and non-pressurized intakes. {41

. 2) A hydropower plant has planoed to usc¢ a steel penstock pipe of length 600m having a
diameter of 0.8m to carry a discharge of 5m’/s. The static head available is 80m. The
wave velocity, design stress and joint efficiency for the penstock pipe are 1200m/s,
1326kg/<:m2 and 85% respectively. What thickness of the penstock pipe would you
recommend for the power plant if the gate closure time is 30 seconds? - {8}
b) Discuss various shape of tunnel with their advantages. 4

. a) A hydropower plant has design discharge of 60 m%/s and net head of 90m. Design
Francis turbine for this power plant (number of turbine, specific speed, diameter and
setting of turbine). Take turbine efficiency 94%. {61

b) What are the functions of draft tube? 2]
. Write about the structure and dimensioning of the power house? [2+2]

*EE
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What are the objectives of the Hydropower Development Policy, 20587 List out various
hydropower development institutions in Nepal. [4+2]

a) Draw a general layout (plan and section) of the diversion type hydropower project.
Comment on the suitability of the Run of River (RoR), Peaking Run off River (PRoR)
and Storage projects in Nepal. _

b) Briefly describe the hydropower development cycle. 2]

The hydrograph of a typical river of Nepal follows the equation as:

[3+3]

Q =5.589t% —51.275t+139.94 ; where Q, is mean monthly discharge in m/s and ‘1’ is
time in months counted as October as the 1% month and so on. A hydropower plant has to
develop in this river with net head of 150m and overall efficiency as 85% and the
environmental flow is not considered. ' [3+3+4]

a) Calculate the installed capacity and firm energy for RoR Project that will be
developed for design discharge as Qqo.

b) If the project has to design as a Peaking Run of the river (PRoR) Project for 6 hrs
daily peaking (3hrs in moming and 3hrs in evening) and with design discharge as Qqo.
What is the installed capacity of the PRoR Project? Assume that the project is
designed such a way that 50% of available flow is used during the off peak hours and
remaining 50% of available flow is stored for peak hour generation. Neglect all the

losses.

a) A concrete gravity dam (trapezoidal in section) has height 20 m, top width 1.2 m and
bottom width 10 m is proposed to block the water of height 18 m. The w/s face of the
dam is vertical and the d/s face has slope 1:2 (H:V). Considering the forces: self
weight, hydrostatic force and uplift pressure, check the stability of the dam. (Assume
unit weight of concrete = 24 KN/, permissible shear stress of joint as 1400 KN/m’,
coefficient of friction as 0.75, and uplift factor k as 0.8). Neglect the tail water effect

1o the dam. 8]
b) Discuss the construction procedure of phreatic line in embankment dam. [4]
c) Write about the cavitations in spillways and its preventive measures. . 4]
d) Explain the different types of gates use in hydropower head works. 41

a) Design a settling basin to remove the sediments of size greater than §.3mm having a
design discharge of 25 cumecs. The sediment has specific gravity of 2.65 and fall
velocity of 50 mm/sec. N

b) What are the general requirements of a functional RoR headworks? [5]




6. a) What is tunnel support? What are the parameters for evaluation of tunnel suppori?

b) A power station is fed by a 2630m long concrete lined tunnel of 4.22m diameter and
380m long pressure shaft of 3.41m diameter operating under a gross head of 250m. It
has a surge tank of 15.85m diameter at end of tunnel. If the design discharge of the
plant is 60m’/s and friction factors in tunnel and pressure shaft are 0.014 and 0.012
respectively. Compute the maximum, minimum and normal water level at surge tank
if the water level at reservoir is 457.00m. Draw neat sketches showing the calculated

values.

. In a hydropower project, it is planned to use 2 Francis turbine. The project has a head of
185m and discharge of 100 cumecs. Determine the size and the elevation of the turbine if
the overall efficiency is taken as 85%.

. Draw plan and sections of 2 powerhouse showing various components. Assume a Francis
Turbine is used in this powerhouse to generate the electricity of 10 MW.

* %%k

[i+3]

(8]

(8l

(4
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Describe briefly the provision for licencing of Hydropower according to Hydropowexr

o
.

Development Policy Nepal, 2058. [61
2. Lists out the minimum Checklist for Reconnaissance, prefeasibility and feasibility studies
_ for hydropower development. n
3. The power supplied by the state electricity authority throughout the year by steam power
plant are as shown in table below. [5+5]
jestha
mSar 5004
= =
= =
“mangsic
-poush g
3
“falgun 1504
‘chaltra 5]
balsabh _ 10}

providingaﬂeastpowerequivalmtoMaghmomh throughout the year, Authority has decided to
impmtpowerfromncighbomingwmﬂyforonlyS months i.e. Falgun, Chaitra and Baisakh as 50
MW, 55 MW and 100 MW respectively. - 4
a) Despite importing power, authority felt that they can not provide uniform power of Magh
throughout. So they decide to have a diesel plant for deficit. Fstimate the minimum capacity
of diesel plant. (Use load duration carve for analysis) 4
b) If instead of above system (Steam plant +import-+diesel plant), Avthority has planned to
pmvidcthepowerinwuﬁnurebyconsumﬁngRORhydmpomrplambyﬂsownm
substitate the current model. Derive the Flow duration curve for such new hydro project to
supply the power demand given in table. Assume power demand is constant in fature.




4, a) Check the stability of dam against overturning, sliding and material failure (stresses)
with respect to worst location assuming that in addition to self weight, 25% of mass of
dam will act as horizontal componext (from upstream side), whereas 15% as upward
vertical component as seismic load and will act at the CG of the section.
Assume unit weight of the concrete as 24 KN/m®, Assume unit weight of the concrete
as 24 KN/m’, allowable compressive stress in foundation and concrete as 2,500 KN/m?
and 3,000 kN m?, angle of friction between concrete and foundation as 36° and unit -
<hear resistance between foundation and dam as 700 KN/m’. [4+4+2]

5.0

-100.0

Al

RN
)77 7777 8

b) Write with neat sketch, expressions for computing seepage and phreatic surface in
Earthen darns for two cases; homogencous and without drain and dam with toe drain. [2+3]

c) Draw a neat sketch of side intake with all components. How do you calculate

hydraulic loss at trash rack? . 3+2]
5. a) What do you mean by sediment flushing in settling basin? Briefly explain the
different type of flushing system used in hydropower in Nepal. [2+4]

b) With considering turbulent effect, design a s€ ing basin to remove the sediment size
greater than 0.3 mm diameter. Assume design discharge of the basin is 8 m’/s and

trap efficiency as 90%. 61

6. a) Derive an expression for minimum upsurge without damping effect in the surge
chamber using continuity and momentum equations. ’ 3+7)

n a storage hydropower plant, water is delivered from upper impounding reservoir through low
pmsmlmdmoeumndand ﬂneehighpmsnrepmstocks to three ﬁancnswrbmeumts'me elevation
of teservoir and tailwater level are 320 m and 200 m above datum respectively. It is decided to design
a simple surgemnkbetweenheadmceumdandpenstodcsforsuddenrejwﬁonmdanmdofmo
units. If the maximum and minimum water level elevation in the surge tank is limited to 330 m and
310 m above datum respectively due to topography and construction difficulty, determine the
minimum area of surge tank and permissible length of low pressure headrace tunnel to fulfill the
design objective. . : ’

Given data

Discharge in tunnel: 100 m’/s

Head race tunnel: dizmeter-7 m and head loss in tunnel= 10 % of gross head of system.

Penstocks: each length 500 m, diameter 2.5m, f=0.016 ) ’

b) Write procedure to compute the dimensions of the forebay and write the equations
used for such purpose. 3]

7. Drawing efficiency curves, discuss the performance characteristics of Pelton and Francis
Turbines. What is the advantage of pelton turbine over Francis? Write down the principle
behind setting of Francis turbine relative to the tail water level. [2+2+2+2]

8. Draw plan and sections of a powerhouse showing various components. Assume a Francis
Trubine is used in this powerhouse to generate the electricity of 10 MW. : 4]

*k¥
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Candidates are required to give their answers in their own words as far as practicable. .
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- Assume suitable data if necessary. -

, . , . A , R )
~I-_Iighﬁghi the major stadies and investigations carried “out dunng feconnaissance; = . - .

. A hydropower plant is 1o be planned in a Nepalm rivér,_ Whgre the mean m{)nﬁﬂ'y: flows "

for a typical year are as follows:

[Month | Jan | Feb | Mar | Apr [May [Jun | Jul [Aug | Sep | Oct -Nov | Dee

‘Other data pertaining to the plant are as follows:

« Design Discharge - = 18m’s

«  Full Supply Level = 2250 masl’

«+ _ Turbine Center line = 1650 masl

. Diaof4.0km longtonnel = 3.0m,[=0014

. Diaof 1.0 km long penstock = 22m,f=0012 . . :
«  Hydraulic Efficiency, 95%; turbine efficiency, 93%; Generator Efficiency; T ransformer

efficiency, 99% : 4
Considering only. Frictional loss, ‘ 0 : : :
) : Conigte -iustalled capacity, primary and secondary encrgy o be produced from the power
* plant assuming that 10% minimum flow to be released downstream. What is plant factor 7 [5+2]
b) Thedeveloper is interested to develop a daily peaking reservoir for 4 hours. What willbe
- the capacity of the reservoir to satisfy daily peaking requirement? . B3]

a) A concrete gravity dam shown in figure below was constructed for development of

hydropower project. The dam has a vertical upstream and inclined downstream face.
The highest regulated water level (HRWL) of the dam is fixed at 1 m below the top
crest level. At HRWL, the storage capacity of reservoir created by the dam is 60 mill -
m°. The reservoir capacity curve of the ‘dam is shown in figure below. In a flood-- -
 situation the 80 m long dam creat can serve as a ‘spillway to.discharge the flood. -
"Assume density of concrete yc = 24 KN/m’ and the friction angle between the dam



: o s o s ss o 24 e
T T I BRI VeluirieIn Wil m3
. 4_______.-————-‘. 4 ..

. .a) Find all main forces acting 00 the dam when the water level i;i"the résefaoiriS_atHRWL: Giveyour
. ;-an,SWerintermsofbase‘width"B_".v T R S SR
'b) Find the bottom width "B" and’ downstream inclined angle o, if dam is at state of moment
. '.eqzmxbﬁumwi:h;espectto downsumdmioe.u§eafadqrof.safety again_stova,tm'ni;lgas'lA.
") Is the dam free from tensile stress? Find the required unit shear resxstancc (cohwmn) if the shear -

" safety factor of the dam isFs=2.3. DL e
' d) Ina flood eveat the %.s»‘bngnm,ﬁgmmm@md\mdidﬂfti.axla-The_bu’t,ﬂm discharge:aver the -

. dam crest was estimated to 320 m3/s, During this time, the Teservoir water level was raised to 722.5
- masl(m above sea fevel). Find the discharge coefficient and give your comments of the valne.. .
.b) Drawing a neat sketch of Hydropower Intake, show major components. How do ybu

" minimize headloss in intake? | o By
5. Draw a neat sketch of ROR plant Headworks showing each component cleaﬂy-in pian' . o
“and section. Describe briefly the general requirements of such headworks for optimum :
functions for sediment loaded rivers. . [6+6]
6. a) Discuss various tunnelling methods used in Hydropower projects. Why do you
[4+2+2]

provide tunnel supports? How are they realized?
.~ b) Explain with mathematical expression the optimization of penstock. - [4]
7) - A Francis turbine works under a head of 40 m and discharge Q = 10 m’/s. The,speed"ofthenmner |

is 300 rpm. At the inlet tip of the runner vaue, the speed ratio is K=0.85 and flow ratio K03, If
the overall efficiency and hydraulic efficiency of turbine are 80% and 90% respectively. Assume

dischaige at e Gitiet 3§ radial dd velocity of flow is COnstait. [242+142+1+4]
2) power deycloped in KW.

b)_l)iémaﬁandwidﬂgofnmneraﬁnlet

S Ndiameter of runner at outlet. . i

muaeﬂmapowcr plant. Assume syitably any.1e irements for calculations. o

*kk

mension suitably the powerhouse (ength, breadth and height) with sketch, if three sech turbires
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Discuss about the advantages and disadvaniagés of hydropower projects comparing to
other sources of energies. ) _ .
What are the different stages of hydropower development? Explain the working principle
of peaking run off river plant and show. general arrangements of components with neat
sketches. ’
a) What do you mean by sediment jrield and life of a reservoir? Explain various remedial
measures that help to reduce the reservoir sedimentation. ' : :
b) A hydropower plant receives design discharge of 25 m’/s from 50 m height. The
annual output of the plant is 220 GWh. If he peak load demand is 30 MW, determine
(i) annual load factor (ii) Capacity factor and (iii) Utilization factor. Assume overall
efficiency of the plant equals to 85% and peglect head loss in the pemtock :
" a) Following Figure shows the cross-section of an earthen dam having coefficient of
~ permeability 1x10 m/s. Calculate the seepage discharge through the body of the dam
with the help of phreatic line.

rqiriuge
fitter

S aae Crr

b) Write the purpose of use of filter material in eérthen dam. Explain its design principle. -
What are the factors to be considered in the dam site evaluation? Describe the
different failure modes of a gravity dam?

a) Find the dimensions of a settiing basin for a high head project of Himalayan River -

c)

- [6]

[2+3+3]

T

24242

(8

]

[4+4]

which utilizes a discharge of 60 m”/s and a gross head of 100m. The sediment size to . -~ i~ :

be removed is up to 0.1
section. o _
b) What are the requirements of good intake? Explain different types of intake used in

5 mm. Consider the turbulence effect also. Draw the plan and. :

hydropower projects in Nepal with neat sketches.

(5+2]

[2+31




. a)

b)

“7. a)

b)

Describe advantages and disadvantages of different tunnel shapes based on geometry
with neat sketches.

In ‘a hydropower project, the headrace tunnel of 4.5 m diameter and 2,500 m length
carries 25 m'ls discharges to the surge tank of H) m diameter. The pefistock from
surge tank to power house has 3.5 m diameter and 1000 m length. Considering the
case of insiantaneous closure, find the maximum height of surge tank required and
time period of oscillation of wave. Assume friction factor = 0.02. -

Determine the size and setting height of the Francis turbine for a site having net head
of 150 m, discharge is 160 m’/s and efficiency of 85%. .
Water is being supplied to a pelton wheel under a head of 300 m through a 100 mm
diameter pipes. If the quantity of water supplied to the wheel is 1.50 m’s, find the
mumber of jets in the wheel. Assume coefficient of velocity is 0.96.

. What are the different types of power houses used in hydropower? Explain their relative
suitability considering the field conditions.

**%

41

(8]

[4

(4]

[4]
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1. stcnss the advantages and rhsadvantagw of hydropowcr over other sources of energy. [3+3] .

2. Dxﬁ'cnmuate between prc-feasxbxhty and’ feasibility studies ot;i hyd:opower project with.
atp]mmngthe site spec1ﬁc hydmlogxcal and topogmphlcal investigations. : [3] .

3. a) Ahydropowcrprojectls plannedtodevek::pm aNcpalcscherhavmgncthadof S
150 m,  turbine efficiency -of- 90% and: .genuator efﬁcnencv of 95% thh the monthly

hydrogmphasshown bclow [3+j+3] -
Months | Oct I\-lo‘v_'Dec: Ta | Feb | Mz | Apr 'May ,J@"Jul Aug | Sop
[Q(¥/sec) [ 100 |80 60 [30.140 |30 40 {50 |70 [110]150 |120
Asanenvxronmmtalﬂow,amxmmumﬂowofm%ofeachmonthxsmandatmy

Ifthcstoragc pro;cct is des;gnedwrthﬁxﬂregulahon of annual hydrograph =
ﬁndom.thempacnyofther&rvon;msmﬂcdcapmﬁyofthcpowerplhngand ‘

4. a)Des:gnanclemcntaryproﬁleofagrawtydammadcofstoncmasomyusmgfonowmg
V_;R.Lofbaseofdam 198m AR L
"HFL=228m = - . o

.Sp. grawtyofmasonry =24 . ' ) ’ :
~ Safe compressive stress mmasonry“ 1200 KN/m2

tan$=070 = _ '
Seepagccoeﬁcxent——l : A S

b) Show with neat sketch, various seepage control mcasurwxnembankmentdam. - 6]

.c) Discuss with sketch the arrangemcntand suvtabﬂxty of 3 dxfferent typcs of spillways '

. ~used in a headworks. s
5. a) Differentiate between pressm'xzed and non-prcssunzed miakes in RoR system. o [3]

o

NORES

B3] E

é}%&tgn thc settiing basin from the pamcle size. and conccntxanon approach and - -
(nlcuiatc the trap cfﬁcxcncy from the foilowmg data (Refer fi gure 3 &4) '

Number of basin =2 -

Water temp'rature 12°C

-Manmpg s constant (n) 0.01-

AIf ﬂusiuno system is conti inuous)

Desngn dxscharg-= 80m’s T - «
-Instaled capac:ty of the’ ;ﬂant =] 10 M‘W

Particle size to be mmoved= 0.2 mm-, -

Flushing d:schargc= ] m/s _ )
Assume other necessary data if needed If the ﬂushmg system |s changed 1o mtﬂrmmem with

smgle basin what are the changes describe with suitable reason.

No

-¢) What are minimum performance standards of the sound headworks.
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6. a} Design a forebav usmg followmg data sets ‘4]
Q=15m s , -
Storagereqmrexnems—4 mmutes
Length of penstock =500 m.
: . Diameter of penstock =2'm : :
ST b)stcussvmomumehngmethodsusedeydmpowerprogects.Whatnsthepm:pose : ST
of shotcreting? Discuss the procedure. : B o)
7. eswnapeltonwheeluxbmzforahydmpowerplanthavmgnetheadof310mand
discharge omeIs.Takemeefﬁclency ofthcturbxmas90% Whatwillbethe specific
speed of such turbine? . [+
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1. &) Briefly discuss the historicel development of Hydropower in Nepal. 31

b) Do you think daily peaking RoR projects are advantageous over RoR projects in
Nepal? Justify your answet with daily load curve. '
veloping 10 MW RoR hydropower project in “Nepal, write different

c) If you are de
studies carried out during the feasibility level study. 5]

2]

2. a) Theaverage monthly flow of river in a typical dry year are as follows: [5+2+2]
month | Jan | Feb Mar | Apr | May m-- Nov
Q 65 |53 (51 187 |270 | 580 974 176 {123
Am’fs '
And other relevant data are Tollows 1) prevailing interest rate =12% ii) Energy selling price

000/ Mwh and 3000/Mwh for secondary energy iii) installation

for primary energy=Rs 5
{Electro-mech) cost= RS 80000/kW iv) project life time = 40 yrs V) overall efficiency of the

' plant = 87% vi) Effective head = 100m vii) O&M cost = 2% of electro mechanical ‘cost viii)
fixed cost =Rs 30*10° '
a) Determine the installed capacity of such plant
- b) Calculate the firm power of the plant, considering

¢) If the deficit in the firm power in the power system is 200 M
“ - capacity of reservoir to satisfy the demand. .

95% pfobability of exceedance of flow A
w-what is the storage

b) Inaminigrid the average load variation is recorded as:

O PMio 6 AM | 6AM 09 AM | 9AM 10 6 PM

o
§PMto 10 PM
450 820

Micro-hydro. Find out load factor,

Power is supplied by the plant capacity of 950 KW
plant capacity factor and utilization factor.
3. a) Discuss the selection criteria of different types of dam in hydropower projects. What
type of dam do you select in different foundation condition?

b) Design and draw section of a side intake with coarse trash racks for a project in which
river bed level is 3315.0 m amsl. Weir crest level is fixed to 3317.5 m amsl. The
highest flood fevel in 100 years return period is 3320.83 m amsl and flood level in 20

years retur period is 1319.55 m amsl. The canal water level is fixed at 3317.5 m

ams]. The design discharge is1.45m

B3]

{3+21

3/se. Assume other suitable data. [6]




¢) Determine the specific discbarge of the flow through earthen embankment dam
having 2.5 m thick centr impervious core. The upstream and downstream slopes of
an earthen embankment dam are 1:1 and 2:1 respectively. The water depth at
upstream is 25 m- The dam has a crest width of 4 m and free board of 2 m. The
coefficient of permeability of dam body material and center impervious core aré 2.5

cm/hr and 0.15 cm/hr respectively. Also draw the phreatic lines. [6+41
~d) Why drainage gallery is provided in concrete dam? Mention the suitable location of a
galiery in dam section with its effect in uplift pressure. (1+2}

4. a) What do you mean by mass curve? Write step wise procedure of calculation of
reservoir capacity using the mass curve. [1+3]

b) What are the design considerations of headworks in high' sediment laden rivers of
Nepal to minimize the entry of sediments from the intake? Explain the favorable

conditions to construct the bottom rack (drop) intake. [3+21

¢) Classify settling basin based on flushing -system. Also explain its operation
mechanism during flushing. [1+2]
5. a) Inahydropower project the following data are given: [1.5%x4]

Design discharge (Q) = 60 m’/s

No.of penstock =3

Dia. of penstock = 2.0 m

Length of tunnel = 6.5 km

Dia. of turnel =9.6 m

Velocity of wave in penstock = 1750 m/s

Frictional factor for tunnel = 0.016
If the simple cylindrical surge tank of 25 m dia has been provided at the end of the
tunnel, find (i) Max. up surge in the tank (if) Max down surgé in the tank (iii) water

hammer pressure and (iv) Time of oscillation.

‘b) A penstock of discharge capacity 5m’/s is functioning for a hydropower with dynamic

head of 50 m over the (urbine. Determine its economic diameter. 2}
c) Discuss methods of tunneling practiced in hydropower project. ' 4]
6. @) A pelton wheel hasto be designed for the following data; 61

Power to be developed=6 M
Net rated head =300m
Ratio of the jet diameter 10 the wheel diameter =0.1

Overall efficiency =90% ,
Assume coefficient of velocity (CV) = 0.98 and ratio of peripheral velocity of wheel to jet

velocity = 0.46

b) Draw 2 plan and section of powerhoﬁse having two unit of vertical axis Francis
turbine showing from penstock to tailrace outlet. ‘ 41

%k
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. a) “Most of ﬂ:e polrtlcaI parties of Nepal are detmmned to nvo:d Load Shedmg dunng 5
~-years in their menufesto” Do you agree with their commitment during this period?
- What approach need 1o be taken for bydropower developmcnt m Nepal to meet the

.. demandrate upto 2020. . T [243]
b) Explam site specific hydrologxcal geologxcal and topogmp}ncal mveshganons to be
carried out during the pre feasibility study.level of 2 bydropower project. - [5]

. Hydropower project is planned to develop in a river baving net head of 100 m and overall.
efficiency of 85% with the monthly hydropgraph as shown below.

| Month- | Jan | Feb | Mar | Apr | May | Jun |Jul | Aug |Sep |Oct |Nov | Dec
Discharge | 100 | 120 | 140 {300 | 520 | 1800 | 2000 | 2500 | 2100 900 | 500 |300

i)} Calculate installed capacity, annual spill energy and firm energy if RoR project is
- designed based on the 40% probability of exceedence flow. . ’ : o e

i;.: ‘ii) If the storage project is developed with full regulation of ammal hydrogx'anh (design -
e dmuharge is equal to average monthly flow), Calculate the storage reqmrements 21

iif) Calcutate the installed capacity and annual energy generaﬁon from the storage pro_;ect

-
b

as mentoned in above Case. ' [2%2]
) 3. a) Show that the resultant force in a concrete grawty dam snould pass within the mddle -

third of the base width in order to avoid tension in the heel. = - [6]
- -b) Design.a hydrauhc jump stilling basin at the toe of the spﬂlway thh the followmg _

date; [
Discharge = 30 m¥/s :
Width of the spillway = 8m

Spillway crest level = 96.00m

River bed level =65.00m

Tril waterdevel =71.00m - oo e

Coefficient of discharge = 0.7 e
Downstream bed slope (i) = 1:500 and Manning’s rouglm&ss coeﬂicxcnt = 0.016 ano -

~ratio of length of stilling basin and sequent depth = 5.1
<) Explam very briefly three types of gates and its working mechanxsm
widely practiced in hydropower projects in Nepal. :
Determine the seepage discharge for the earthen dam having 33 m tofal height with
3m width impervious central core. Take top width of the dam is 7m and freeboard 3m.
“The coefficient of ner—ncabmty of dam material is 4x10° m/sec and that of )
impervious core is 4x1078 m/sec. The upstream and downstream slope of the dam is. . -
'4*a.nd2511'°sa°mvp!v E S A |

‘with skeiches
[1+3]

n
L e

-23-



4. 2) Find out the dimension of 2 continuous flushing settling basin for a high head project -
: in Himalayan River which uulizes a discharge of 60 m’/s and head of 300 m the
sediment particles Jarger than 0.15 mm have to be trapped efficiency 95% in the, '
‘basin. Consider the effect of the turbulence and check the iength of basin using

V alikanov’s relation of the density of the silty water of 1.105 ton/m’. Draw plan and

section of the basin showing major companents. - . _ ‘ {6+3]
b) Explain the general requirements of a functional ROR headworks. . (3]

5. a) What do you mean by hydraulic design of tunnel? Explain the selection criteria of
tunnel alignment. - : o o . . - [2+2]

b) What are the design. copsiderations of Forebay? Design a Forcbay with -tmrbine
: discharge 12m*/sec, water is conveyed. from Forebay to powerhouse by two number
of penstock of 2.m diameter each. Take retention timé 3 minute and miting velocity

0.2 m/sec. » ‘ : [2+4]
¢) Why restricted ongwe type is more efficient than simple cylindrical type. : 21
6. a) Design specific speed, turbine diameter and seting of the Francis turbine in a
. \/ hydropower project having net head of 150 m and design discharge of 25 m’fsec.
Take turbine efficiency 81%. : [2+2+2]
b) What are the conditions Francis turbines are preferable than Pelton turbine? . - [4]
' : ARH
-
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List out the major

2. &) Drawing neat

prefeasibility and feasibility studies.”

3. The mean.mont}ﬂy flow of a typic,al Nepalese river is as follows:

ve their answers in their own words as far as practicable.

The figures in the margin indicate Full Marks.

features of Hydropower Development policy 2001. Is the policy able to

atiract private sector? Write your comments. - ' ’ 6]

sketch (plan and section with all components), discuss the principal
characteristics of diversion type storage hydropower plant.

b) Highlight the major studies and investigations carried out during TECONNAISSANCE,

—
N
Ve

(4]
R+4+2)

Month. | Jaa | Feb | Mar | Apr May

Jan | Jul | Aug | Sep | Oct | Nov | Dec

Q') | 80 | 74 | 83 ]100 ] 130

272 | 600 | 800 | 590 | 240 | 120 | 100

/

i) “Calculate the installed capacity ofap

) pondage (if the plant is designed for

lant based on minimum flow of tbé river without
pure run of river plant) with net head of 200 m

and overall efficiency of a plant is 85%.

{i) The plant has three sets of units (fur
cepacity is operated during off peak hour. If the
ng 2 hour and evsniag 2 hour), what will be the installed

with 4 hour peaking (morni
capacity of a plant?

bine and generator) such that one oit with fll
plent is designed for a peaking plant

iif) What will be the increase in benefit from peaking if peak hour energy rate is Rs
12/icWh and off peak energy rate is Rs 6/kWh during minimum flow month?

4. a) A concrste gravity dam on the roc
hydrostatic force of 4.50 million KN

"KN. Determine the volume of concrete works (Teon
taking a factor of safety on the horizontal thrust of 2.5 and.

stress and up lift force and

ky foundation is acted by the upstream horizontal

and by the downstream the same of 0.50 million
= 24 KN/m®), neglecting bond

a friction coefficient between the concrete and rock of 0.65. 8]

b) Wriie with necessary cketch and their hydraulics, any thiee' types of spillways used in

2 head works of a hydropower plant.

éarthen dam?

auirements of a functional RoR headworks. Drawing a typical piaa of
such headworls, discuss how these cquirements are fulfilled.

¢) Explain causes of failure of earthen dam. What criteria do you adopt for safe design of

2 Lo

settling basin with turbulent

ischarge of 40 m/s.




[2)
&

.}

The design’ discharge through the tunnel of a hydrosower project is 60 mfs is
conveyed by three number of penstock to the furbine of 2 m dismeter each. Take the
length of tumnel is 7 km, diameter of tunmel is 10 m, friction factor of tunnel is 0.018,
Hiction factor of penstock = 0.04 and velocity of wave in penstock = 1800 m/sec. If
the surge tank of 30 m diameter has besn provided at the end of the tunmel, find the
following: (i) maximum up-surge and down-surge in the tank (ii) water hammers
pressure (iii) Time of oscillation of wave.,

b) Discuss with sketch, types of tunnel supports and their necessity?

What do you mean by setting of turbine? The pipe line 1200 meter supplies water 10 3
single jet pelton wheels. The need above the nozzle is 360 m. The velocity coefficient for
the nozzl¢ is 0.98 and the coefficient of the friction for the pipe line is 0.02. The turbine
efiiciency is 0.85. The specific speed of turbine is 15.3 rpm and loss head is 18 meter in
pipeline due to friction. If the operating speed of each turbine is 560 1pm, determine (i)
Total power developed (ii) Discharge (iii) Diameter of each jet and diameter of pipe Line. -

Drawing d section of vertical axis Francis tarbine in a powerhouse, show the different
paris of powerhouse sfructure. : :

F¥E

[4+2+2]
[3+1]

[2+6]

[4]
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.- What are the objectives of Hydropower“D;yelopmcm Policy 20 2 Explain five main
features provisioned in Hydropower Development Policy 2001 for the development of

hydropower in Nepal. ‘ {3-+3]

2. a) Prepare a three alternative layouts plan and sectional drawings of the ROR
Hydropower plants. . {6}
) What are the stages of hydropower development cycle? {2}

3. . The stream flow record for 2 hydropower development site is given below. Draw 2 flow

duration curve and determine firm and secondary energy if the a;:;,gilable head is 60 m

design discharge capacity is 45m’/s and overall efficiency i 82%. 8]
Months | Jan | Feb | Mar { Apr | May Jun | July | Aug } Sept Oct | Nov | Dec

Q(mj/s) 30 |38- {28 122 16 32 |56 . 172, 154, 46. 138, {36.

4. 3)’ _Draw uphft pressuic diagram (i) for dam holding 50 m water depth at upstream
vertical face with top and bottom width 10 m and 30 m respectively. Uplift may be
considered to be acting an 60% of the area of section. Tail water depth is 5 m. (i) for
the same dam there 1s & drainage gallery at 6 m from face. [3+2]}
The u/s and d’s slope ef a homogeneous earthen dam with 12m toe drain are 2:1 and
31 (H:V) respectively. The water depth at w's of dam is S0m. The dam has 2 crest
width of Z0m and free poard is of 5m. The coefficient of permeability of dam material
is 2.5 cm'hr calculate {1) Specific discharge through the body of dam (i1) co-ordinate

&

of phreatic line. (10}

9, With appropriate drawings illustrate the general arrangement of intake for storaze
plants. {51

5. a) How are the control of bed load and floating debris in ROR intake done? Explain with
appropriate plan and sectiona! drawings of the system. el

by Compute the dimension of periodic type settling basin considering and without
considering the turbulence effect for a hydropower plant.through settling theory. »
Take, g}
Settling velocity =6 cm/sec .
Discharge = Sm'/sec
Particle size to be removed = 0.2 mm
epth of basin=2.4m

6. a), A power station is fed by 2 4000m long concrete lined tunnel of 5.0 m dia and 600-m

/ fong Egﬁ?@ﬁ of 4.0 m dia operating under a gross head of 250 m. If the design
discharge of the plant is 69 mi/sec and the friction factors intamnel and pressure shaft -

are 0.014 and 0.612 respectively. "
- i) Compute the sectiona} area required for mass oscillation in a surge tank B
ii) Maximum upsurge and downsurge levels o 3]
iii} If the headwaier jevel is 1048 m, find out the invert level efiihe headrace tunnel at '
surge tank ‘ 3]
P‘}/Explain the importance of munnel Hning. 3]

action and mpuise turbines used in a bydropower plant.
0: perfisms nce charags =tistics. i8]
& wptoal surfa - powerhou 2. How dc you - ompute the Hasic
2 L;"? ‘272}

7. Biscuss thé verious s of e
ss iheir suiiability ar

N7 .
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" 4. -a) Briefly dlscussmg the major sources of electric : power generation, hxghhght the major
. merits of hydropower over other sources in Nepalese context. [3+3]

b) Drawing neat sketch (plan and section with all components), dlSC\lSS thc prmclpal
characteristics of a peakmg ran-of-river hydropower plant. R [3+43]

c¢) Highlight the major studies and investigations carried out durmg reconnaxssance
prefeambxhty and feasibility studies. . 4]

2. The mean monthly flow of a typical Nepalese river is as follows

Nion~ | Jan | Feb | Mar | Apr | May | Jua | Jul | Aug | Sep | Oct | Nov | Dec
Qs | 88 | 76 | 86 | 102 140 | 250 | 705 [1000] 610 [260 | 130 [ 100

) a) Draw mass curve showing the time of maximum spillage and deficit time of the year.

If the firm flow is to be ensured, what is the capacity of the reservoir required? [-;»+2]
b) Compute the installed capacity, firm and secondary energy and plant factor of the
power plant based on the following g data: . ' : . (8]
« - Probability of exceedance of flow as 0. 30 A
e Minimum er_xwromnen.al release as 10%
o Gross head of plant as 210m _ :
« Hydraulic, turbine, generator and transformer efficiency as 96%, 93%, 98%

and 99% respectively.
= The outage (forccd shutdown) of the plants as 3%

¢) Draw power duration curve showing firm and secondary energy. - . 2]

a) Give a suitable design for 2 20m high dam for a site where both clay silt and sand
" gravel are available in abundence and where foundation is pervious to a depth of 10m,
Assume suitable data, Give reasons favoring the suggested design. - [10]

b A homogenous earthen dam is 21.5m high and has a free board of 1 5m A flow net

e

was constrcted and the following results were noted: . - S R ST S S (] PN :..;-'v.,.-‘:;'.:: BT

Number of potennal drops =12
-- Number of flow channels =3

The dam has a horizontal ﬁ’*er of 15m length at its drawdown end. Calculate the
_discharge per meter length of the dam if the coeﬁicxcnt of permeability of the dam

material is 2.7x10™ cm/s



the wall thickness and size of an cmbedded penstock? Why:

" ifow do you determine ‘
needcd? Explain with math_ematical expressions. [6+2}

How
optimization of penstock 1s
Determme the size of 2 féie bajf for

esign discharge =14 m'/s.
) iﬁéié?&fﬁéﬁﬁéékg’f.?fn T
elocity in penstock = 54m/s - S : .
Limiting velocity = 0.2m/s - 0.8m/s : o -
jetention time = 3 mins
‘ransitional slope =11in 5 )
Francis turbine developing 10 MW under a head of 20m has a draft tube with inlet .
diameter 2:6 m and is placed 1.5m above tail water. If the vacuum gauge conpected to
o draft tube indicated reading of 5m of water, determine the efficiency of turbine if
¢iency of draft tube is 75%. _ - .
Describe the different methods of energy dissipation below the spiliway structure,

with sketches.

ooy
3]
[Sia]

(8]

Détermine (i) minimum number of Francis trbines required for & hydroglant on 2

6. a)
stream having 250 cumecs flow and 25m heac. The generator is directly coupled to

" the turbine whick has specified speed of 250 efficiency of 85%. The frecuency of -

generation is 50 cyies/s and pumber of poles used is 20. (i) What will be the :
minimum aember «f Faplaa turbines vith a speific speed of 7007 [6+2]
iump stilling basin insa pacmum dizcharge of 40 m/: fiowing
way, with the spiilway sest '0m above the dovmstzan: giavel

b} Designa hydraulic
from an overilow o
Fver bed with a steps G.003 15andn=0.025 . i8]

LR

>

?hYd?dpowér pro_;ect having followmg data: T8l R
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. a

b)

b)

b)

a)
b)

Describe the difference between working stress and limit stress design. Explain
characteristic strength and load.

Derive equations for bending moment carrying capacity of double reinforced
rectangular section using assumptions for working stress method given by IS
456:2000.

A simply supported RCC beam of effective span 4 meter and overall dimensions 250
mm x 475 mm is subjected to superimposed load of 45 kN/m excluding its self-
weight with point load 75 kN at midspan. Design the beam for limit state of collapse
in flexure. Also, check whether the beam is safe in deflection or not. Consider
effective cover to ne 45 mm, Take M 25 concrete and TMT bars. All the loads are in
service level.

A simply supported RCC beam 300 mm wide and 400 mm deep (effective) is
reinforced with a 4-20 mm diameter bars. Design the shear reinforcement if M 25
grade of concrete and TOR steel bars is used and beam is subjected to a shear force of
130 kN and torsional moment 45 kN-m at service state.

A rectangular slab panel 5m x 4 m (clear span) is continuous over three edges and
discontinuous over one short edge. The slab is to rest on 250 mm wide beam. The slab
is subjected to live load of 4 KN/m” and floor finish of 1.5 KN/m?. Design the slab and
check whether the provided section satisfies the deflection criteria. Also, sketch the
arrangement of reinforcement bars at the support and at the midspan with torsional

bars.
Define development length and lap splice. Derive the expression Ly < 1.3%1-‘-+ Ly at

u
simply supported end, where symbols have their usual meaning.

Design an unbraced rectangular RC column having clear height 6.0 m, with x-
sectional dimension 400 mm x 350 mm subjected to design axial load of 600 kN,
design bending moments 100 kNm about major axis and 50 KNm about minor axis.

Consider M20 concrete and Fe 415 steel.

Discuss about requirements for good detailing. Also describe bar bending schedule.
Design a footing for a rectangular column of size 30 cm x 35 cm reinforced with 8-20
mm dia. bars. The column is subjected to a factored axial load and moment of 1000

kN and 80 kN-m, respectively. The allowable bearing capacity of soil is 140 KN/m?.
At a depth of 1.6 m. Use M25 concrete and TMT bears for column and footing both.

Sketch all of the reinforcement required.

k¥

[2+2]

(6]

[10]

[10]

[10]

[2+4]

[14]
[3+3]

[14]
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Use of IS 456, IS 1343, 1S 13920 are allowed. 1S 456 SP-16 is allowed to design column
only.

Assume suitable data if necessary.

a) Explam with suitable diagrams balanced under-reinforced and over~remforced sectors

L

in RCC design. [6]
b) Discuss about under re-inforced and over re-inforced RC sectlons with their ‘
significance during design with suitable sketches. . [4]

c) A simply supported beam has clear span 4.5 m, support width 200 mm is subjected to
imposed load of 35 kN/m. Beam is also subjected to torsional moment 18 kNm,
consider M20 concrete and Fed15 steel. Design for bending and shear. - 110}

a) Discuss shear carrying mechanism of reinforced concrete structure with neat sketches. [4]

b) Design an interior pannel of a slab for a room having clear floor finish dlmensmn of
3.5 x 4.5 m. The slab rests on 250 mm wide beam. Assume liveload of 4 kN/m® and
of 0.6 kN/m?. Use M20 mix and Fe415 grade of steel. Check for shear and deflection

is also required. Draw reinforcement detailing in plan and sections. [16]
a) Determine the reinforcement in short column has 4 m length fixed in both sides with
bi-axially loaded having a following parameters: [10]
Size of column = 400 mm x 600 mm; Factored load, Pu = 1000 kN;
Factored moment Mux = 125 kNm; Factored moment Muy = 200 kNm;

M25 concrete and Fe500 steel

b) Determine the moment of resistance of a RC rectangular beam of overall dimension
250 mim * 475 mm reinforced with 3-16 mm dia. bars in tension side. Use M20
concrete Fe415 steel in working stress method. Also, discuss about. the actual and

theoretical point of curtailment of re-bar.

a) Design a RC footing for a column having x-sectional dimension 400 mm x 300 mm,

with 8-16 ¢ longitudinal reinforcement, column is subjected to axial compressive load
of 1000 kN and reversible bending moment 100 kNm. Consider M20 concrete for
footing, M25 concrete for column and Fe4l5 steel for both. Take safe bearing

capacity of soil is 200 kN/m’ at a depth of 1.5 m. [12]
b) Explain the empirical method of controlling deflection as per IS 456. [4]

[6+4]

¢) Discuss how ductility of RC structure can be increased. [4]
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a) Define characteristics loads and characteristic strength. Discuss stress strain relation
for steel and concrete in Limit State Method (LSM) and Working Stress Method

(WSM).

'b) An R.C.C beam 25 cm wide and 60 cm deep has 4 bars of 20 mm dia. as tension

reinforcement. The centre of bars being 5 cm above the bottom of the beam.
Determine the uniformly distributed load the beam can carry over a simply supported
effective span of 6.10m. The permissible stresses in concrete and steel are taken as 7
MPa and 230 MPa respectively. Use modular ratio. S,

¢) What are the factors affecting the ductility. Explain the ductility requirements of
R.C.C. beam as per IS 13920.
a) Explain about behaviour of concrete under shear with skeiches. Explain the different
_ conditions. : .

b) Design a two adjacent sides (edges) discontinuous reinforcec concrete slab for room
having clear dimensions of 3.5m X 4.5m. The slab rest on 250mm wide beam.
Consider 25mm thick PCC floor finish and live load -an slab as 4.01_CN/m2 and
partition wall load on slab as LOKN/m2. Use M20 concrete and Fe415 steel. Check
also the slab safe in shear deflection or not. Show the reinforcement and arrangement

in plan and section (along short span only). (Design of Torsional reinforcements in
slab not required). ‘ _

a) Determine the longitudinal and transverse reinforcements to be ﬁrovided in a biaxially
loaded short square shaped RCC column with following data: '
Size of column = 400x400mm. . ,

Ultimate factored axial load = 800kN i o
Inclusive of live load at an eccentricity of 80mm in both X and Y direction.

Use concrete grade of M20 and steel grade of Fe415. -

b) Explain about bond and development length with formula derivation.

c) Explain the design steps of flange beams.

a) Design an isolated square footing foundation of uniform thicknesss for a
400mm>400mm column subjected to an axial load of 650kN at service state.
'Consider safe bearing capacity of soil as 170 KN/m? and concrete of M20 and steel
grade of Fe500. Show the reinforcements in plan and in section of footing.

b) A simply supported normal T beam of 6m clear span with service load of 40kN/m. It
is reinforced with 4 numbers of 20mm diameter bars at support. Design the shear
reinforcement near the support considering the shear contribution of 2 numbers of
20mm dia bars near support. The beam has cross section of 300mmx600mm overall.
Use M20 concrete and Fe 415 steel.

o k¥

[1+1+2+2]

(6]

(4]

.[16]

(10]

&)
(3]

n2)

(8]
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a) Describe about the requirement of steel as reinforcement in RCC structure. Explain
about moment of resistance of doubly reinforced section. Derive the formula.

Calculate the tensile reinforcement required for a rectangular RC beam of size

230mmx425mm (overall) if it has to carry a moment of 64KNm at service condition.
Use M20 grade concrete mix and Fe500 grade steel in working stress method.

Describe the method of controlling deflection and cracking in RCC structure.

Determine the longitudinal and transverse reinforcement of RC column subjected to a
factored axial load of 1440KN and factored moment Mux about major axis of 195
KNm and Muy about minor axis 180KNm. The size of column is 350mm x 350mm
and unsupported length of 3.60m.Adopt M20 concrete and Fe500 grade (TMT) steel.
Also do the ductile detailing of transversal reinforcement.

Define development length and ductility. Describe the ductility requirements in

different joints of RCC structure.

A RC beam has an effective depth of 550mm and a breadth of 300mm. It contains 4
no. of 20mm dia bars out of which two bars are to be bent up at 45° near end of the
support. Calculate the shear resistance of bent up bars and the additional stirrups
needed if the factored shear force due to uniformly distributed load is 425KN at the
support. The span of the beam is 6m. Use M20 grade concrete mix and Fe415 grade

(TOR) steel.

Define balanced, under-reinforced and over-reinforced sections.

Design a RCC footing to carry a column load of 1250KN from 400x400mm square
column having 20mm diameter bar as longitudinal steel. The bearing capacity of soil
is 140KN/m?. Consider the depth of foundation as 1.8m. Take unit weight of earth as
18KN/m’. Use M20 grade concrete mix and Fe415 grade steel. Also sketch the
reinforcements in plan and section.

What is splicing and why it is required in RCC structures.

Design a RC slab over a room 5mx6m. The slab is supported on masonry walls all
round with adequate restraint and corners are held down. The live load on slab is
3KN/m? and floor finish 1.5KN/m?. The thickness of supporting wall is 230mm. Use

M?20 concrete mix and Fe415 grade steel. Also draw the tp and bottom reinforcement
detailing with their section and plan. Check for deflection and development length is

necessary.

b)

b)

b

* fe ke

[2+2+4]

[8]
[2+2]

12

[1+1+4]

[10]
B3]

[13]
2]

[14]
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design only.
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A rectangular RC beam of overall dimensions 300 mm x 500 mm is reinforced with
4-25 mm dia. bars in tension at an effective cover of 50 mm. The beam is simply
supported over an effective span of Sm. Calculate the total uniformly distributed load the
beam can carry inclusive of its self weight. Use working stress method of design. Adopt
M20 concrete and Fe415 grade (TOR) steel. (8]

" b) A T-beam of effective flange width of 1600 mm, depth of flange 110 mm, breadth of

W

web 300 mm and overall depth 460 mm is reinforced with 4-20 mm bars in tension at an
effective cover of 40 mm. Determine the moment of resistance of the section using M20
grade concrete and Fe415 grade steel in Limit state method of design. 81

a) Derive the formula Ly <13 -I%‘— +L,, where the symbols have their usual

meanings. . {6}

‘b) Design an isolated footing to carryiﬁg an axial factored load of 1600 kN. The column

is 400 mm by 400 mm in size with 20 mm dia longitudinal bars. The bearing capacity of
soil is 180 KN/m?. For footing, adopt M20 grade concrete and 415 grade HSD bars. Check
for shear is necessary. [10]

Design a slab for a room of size Sm > 4 mfora live load of 4 KN/m® and floor finish of
1.2 kN/m?. The slab is supported on 250 mm thick brick masonry walls with two adjacent
edges discontinuous. Use M20 grade concrete and Fe415 grade bars. Carry out all checks

required for the slab design. Sketch the reinforcement detailing plan and sectional view.
Also sketch the torsional reinforcement if required. [16]

a) Determine the longitudinal and transverse reinforcements in a short RC column
subjected to factored axial load of 1400 kN and factored moment Myx of 200 kN-m
and My of 110 kNm. The size of the column is 300 mm x 400 mm and unsupported
length of 3m. Adopt M20 concrete and Fe500 grade (TMT) bars. Also, do the ductile

detailing of transverse reinforcements. [12]
b) Define development length. Why splices are required in RCC structure. 4]
a) Explain how a RC structural member subjected to bending, shear and torsion is

designed by IS code method. . 5]
b) Write down the provisions of ductile detailing for columns with neat sketches. {61
¢) Describe methods of controlling deflection and crack width in RCC structures.

Describe the empirical formula for calculating the design surface crack width. [3+2]

A ok
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. a)

b)

)

b)

. a)

b)

Explain with the help of sketches, under-reinforced, over-reinforced and balanced

sections.

What are the serviceability requirements in the limit state design of RC structures?
Explain them briefly.

A rectangular RC beam of overall dimensions 250mm x 450mm is reinforced with
4-16 mm dia. bars in tension at an effective cover of 40mm. Calculate the moment of
resistance of the beam using working stress method. Adopt M20 concrete and Fe4l5

grade steel.

A reinforced concrete rectangular beam has an overall depth of 500mm and breadth of
300 mm. It consists of 525 mm dia bars in tension and 3-16 mm dia. bars in
compression. Calculate the shear reinforcement needed for a factored shear force of
370 kN. Take M20 grade concrete and Fe415 grade (TOR) steel. Also check the
spacing for minimum shear reinforcement. :

A rectangular RC beam of overall dimensions 650 mm by 300 mm is subjected to a
factored bending moment of 85 kN-m, factored shear force of 110 kN and factored
twisting moment of 25 kN-m. Design the beam for longitudinal and transverse
reinforcements. Use M25 grade concrete and Fe415 grade steel.

Design a short rectangular column of size 350mm X 500mm and unsupported length
of 3.30m subjected to an axial factored load of 1500 kN and factored moments
130 kN-m and 80 kN-m about major and minor axes respectively. Adopt M30 grade
concrete and FeS00 grade steel. Sketch the reinforcement details.

Define development length and lap splice.

Design a RCC slab for a room of clear dimensions 6m x 4m whose one short edge is

discontinuous and corners are restrained at supports.

The live load on the slab is 4 kN/m?

and superimposed load of 1.20 kN/m2. Adopt M20 grade concrete and Fe415 grade steel.
Check the slab for deflection, and development length. Give the detail sketches, sectional
view along short span with reinforcement details along with torsional reinforcements.

. a)

b)

Design a R.C.C isolated footing to carry an axial load of 1500 kN. The column is
350mm x350mm in size with 20mm diameter, 8 Nos longitudinal bars. The bearing
capacity of soil is 175 KN/m?. Use M20 grade concrete and Fe4l5 grade steel.

Assume missing datas.

Explain with the help of sketches the ductile detailing of RC beams.
% % ¥

[4]

[4]

(8]

8]
(8]

[14]
(2]

[16]

[10]
(6l
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Use of IS 456, IS 13920 are allowed. IS 456 SP-16 is allowed to design column only.
Assume suitable data if necessary.

. a)

. b)

b)

A rectangular R.C beam of size 230x350 mm overall is reinforced with 4-16 mm dia
bars at tension zone in bottom, determine the moment of resistance of that beam
section if the permissible stresses in concrete and steel does not to exceed 7.0 Mpa
and 140 Mpa respectively. Take Nominal cover to re-bar as 25 mm and m =13.33.

Define anchorage bond and flexural bond stress. Prove that flexure bond stress is the

function of shear force (V)and L, <1.3 I;d‘ +L, at supply support end, where symbol

have their usual meaning.

With the help of neat sketch, describe the requirement for confining reinforcements in
RC columns for earthquake resistant design.

A Reinforced concrete beam has an effective depth of 600 mm and a breadth of 400
mm. It contains 5 no of 25 mm dia bars out of which two bars are to be bent up at 45°
near end of the support. Calculate shear resistance of bent up bars and additional
stirrups needed if the factored shear force diagram is 250 kN at support and 0 kN at
mid span of 6 m span beam. Use M20 grade steel and Fe 415 steel.

Describe the step-by-step procedure used for the design of RC bean subjected to shear
moment and torsion.

A rectangular slab panel 5 m * 4 m (clear span) is continuous over three edges and
discontinuous over one short edge. The slab carries a floor finish of 1.20 KN/m? and
live load of 4.0 KN/m?. Design the slab panel with detailing the top and bottom
reinforcements. Sketches the re-bar details clearly. The width of slab supported beam
as 225 mm. Take M20 concrete and Fe 415 steel.

Explain different category of limit state design with necessary details.

Determine the longitudinal and transverse reinforcement in bi-axialy loaded column
having a following parameters:

Unsupported length of column =3.10m
Size of column = 500 mmx600 mm
Factored moment, Mux = 125 kN.m;
Factored load, p, = 1300 KN

Factored moment, My, = 200 KN.m

Use M25 concrete and Fe 500 steel. Take reinforcement in four side. Sketch
the details.

Describe the design procedure for mat foundation.

Ak %

(7]

[7]

(6]

[14]

(6]

[14]
(6]

[15]

15
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1. a) Explain under-reinforced, balanced and over-reinforced sections in Limit state design. [6]

b) A simply supported rectangular RC beam of effective span 42 m and overall
'dimensions 230 mm x 450 mm is reinforced with 4-20 mm dia. bars in tension.
Determine the moment of resistance. Take permissible stresses for M20 concrete and
Fe415 grade stzel. - [6]

¢) A rectangular RC beam of size 250 mm x 500 mm (effective depth) is subjected to a
factored shear force of 110 KN. The beam is reinforced with 3-22 mm dia. bars in
tension. Design tire shear reinforcement. Consider M20 concrete and Fe500 steel. [8]

2. a) Design a slab panel having one short edge discontinuous for a room sizeof 4 m x 5
m. The edges of s/'ab is supported on walls of width 250 mm. The slab is carrying a
live load of 4 KN/ and floor finish of 0.75 KN/m’. Use M20 Concrete and Fed15

steel. Sketch the reinforcement detailing in plan and sections. Check for deflection
and development lerigth are necessary. ' [15]

b) What is. anchorage bond? Derive the expression L, 5:1.3—1‘3l+Lo, with usual

notations. ~ o | [1+4]
3. a) Explain the limit state of serviceability and its requirements in RCC structure. Also
list the different types of’ splicing of reinforcements in RC structure.

b) ‘A RC column of size 35 cm x 40 cm with unsupported length of 3.10 m is subjected
to a factored axial load of 1500 KN and biaxial moments, M, = 125 KNm and M,y =
88 KNm. The ends of the column are effectively held in position but not restrained
agzinst rotation. Design the: column for longitudinal and transverse reinforcements,

and sketch the details. Use M25 Concrete and Fe500 grade steel. _ [15]
4. a) Design a footing for a square column of size 350 mm x 350 mm reinforced with 8-16
mm dia. bars. The colunn is subjected to a factored axial load and moment of 1100
KN and 60 KN-m, respectively. The allowable bearing capacity of soil is 150 KN/m?2
at a depth of 1.5 m. Use M20 Concrete and Fe 500 steel for footing, and M30
Concrete and Fe 500 steel for column. Assume that the moment is reversible. Sketch
the details (Plan and sections). '
b) Draw the typical reinforcement drawing for a flight and a landing of RCC staircase.

Also define the effective span for staircase.
*okk

[4+1]

[14]

[5+1]
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1. a) Explain how would you design shear reinforcements for flanged beam sections. (51
b) A beam of rectangular section is 300mm wide and 500mm deep to the centre of
tensile reinforcement. It has to carry a dead load of 45 kN/m excluding its self weight.
Find the steel reinforcement required for the mid span section. The beam has a span of
7m. Use M20 concrete and Fe 415 steel. Effective cover to compression
steel = 40 mm. Use limit state method. [15]
2. a) Explain briefly ductile detailing requirements for beam and column with neat
sketches. (6]
b) Design a short RC column with following datas: v [14]
Unsupported length =3.0 m ' :
Factored load, p, = 1550 kN
Factored moments: Myx = 130 kN.m
: My =90 kN.m
Size of column = 300x450 mm
Do ductile detailing for transverse steel.
3. a) Differentiate between working stress and limit state methods. [5]
b) Design a restrained floor slab for a room 4mx5m in size to support a live load of -
5 kN/m?, with two adjacent sides discontinuous. Use M20 concrete and Fe415 grade
steel. Sketch the details of reinforcements. ' [15]
4. a) Design an isolated footing to support a square column of 400x400 mm. The column

b)

(400x400mm) carries a service load of 1200 kN. The allowable soil pressure is
150 kN/m?. Use M20 concrete and Fe415 grade steel. Unit weight of soil above

'footing base = 18 KN/m’>. Necessary missing data assume suitably. [10]

A L-beam of effective and flange width as 925 mm, effective depth as 450 mm, depth
of flange as 100 mm, breadth of rib as 250 mm is reinforced with 4-20 mm bars as
tension reinforcement and 3-16 mm dia bars as compression reinforcement. Find the
ultimate moment of resistance of the section at limit state of collapse. Use M20 grade

concrete mix and Fe415 grade steel. [10]

*% ¥
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. 3

b)

b

b

Distinguish the differences between the working stress method and limit states design.
What is modular ratio? Why should it be considered in the design? [4+1+1)

A RCC T-beam of 1650 mm width of flange, 120 mm depth of flange, 250 mm width
of web, and 525 mm effective depth has to carry a factored bending moment of
760 KN-m. Determine the reinforcements required. Use M20 concrete and Fe 500

steel. [14]

What is flexural bond? Derive expressions for flexural bond stress. Why do the cover
and spacing of bars affects the bond strength? [1+4+1]

Design a slab pannel for a room size of 6.3m x 4.5m. The slab is supported on beams

‘with two adjacent edges discontinuous. The super imposed load on the slab is

5 KN/m®. The materials used are M25 concrete and Fe 500 steel. Check for deflection
and cracking control are necessary. Also sketch all reinforcement detailing (Plan and

sections). [14]

What is ductility? Why should it be considered in the design? List the various
precautions to be undertaken in the case of R.C.C. columns subjécted to earthquake
loads. : ' [1+2+2]

Design a column with unsupported length of 3.25m and subjected to biaxial bending
for the following data: Effective lengths Lex = 3m and Ley = 2.75m, size of column =
400mm x 600mm, factored axial load (P,) = 2250KN, and factored moments,
My = 256KN-m, My, = 160Kn-m. Assume M30 concrete, Fe500 steel, and moderate
exposure. Also, sketch the reinforcement detailing with appropriate transverse
reinforcement. ‘ ' [15]

A rectangular beam of width 250mm and effective depth 450 mm is reinforced with
4-22 mm dia. bars at mid-span of which two bars are bent at the ends at 45°. The
beam is provided with shear reinforcement of two-legged 10mm diameter vertical
stirrups throughout the beam at a spacing of 220 mm c/c. calculate the shear
resistance of the beam. Adopt M25 concrete and Fe 415 steel. [61

Design a footing to support a 300 mm x 400 mm column. The column carries a
factored axial load of 1400 KN and a factored moment of 90KN-m. The allowable
soil pressure is 200 KN/m? at 1.5m depth. Use M20 concrete and Fe415 steel for
footing; and M25 concrete and Fe415 steel for column. Assume that the column is
reinforced with 6-22 mm dia bars. Unit weight of soil above footing base = 20
KN/m’. Note that the moment is reversible sketch the detail. [14]

* % %
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. a)

b)

Find the moment of resistance of a RCC beam 250 mm wide and 500 mm effective
depth if it is reinforced with 3-16 mm dia bars. The permissible stresses for concrete
and steel are given as 7 MPa and 230 MPa. The value of modular ratio is taken as

13.33.
Find the ultimate moment resisting capacity of a beam as shown in figure. Consider

M 20 and Fe415 grade of concrete and steel.
" 2250 mm oy
~ y U
v IISD mm
250 mm -

450 mm

I—— 4-25mm@

Design and detail an interior pannel of a slab resting on RCC beams on all sides for a
room having clear dimensions of 4.5m*6.5m. The slab is subjected to a
super-imposed live load of4KN/m” and floor finishes load of 2.5 KN/m’. Take M20
concrete and Fe415 steel. ' ‘

What is ductility? What are the signiﬁcances of ductility in RC structures?

Design the longitudinal reinforcements to be provided for a short column 400x500
mm subjected to following forces:

Pu=1600 KN
Mux = 20.0 KN-m
M,y = 150 KN-m

Use M25 concrete and Fe415 steel

b)
a)

b)

Discuss the methods of crack control as per IS456-2000 in RC structures.

Design an isolated footing for a square column 450 mmx 450 mm, reinforcement with
8-20 dia bars and carrying a service load of 1600 KN. Assume bearing capacity of soil
as 250 KN/m®> and depth of foundation as 1.5 m. Adopt M20 concrete and Fe 500
steel. Also check the development length and bearing stress in concrete.

What do you understand by idealized stress-strain diagram of concrete and steel bar?
Draw idealized stress-strain diagrams. Define characteristics strength of concrete and

(6]

[14]

[15]
[2+3]

[15]

(]

(14]

steel. [2+2+2]
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a) Find shear reinforcement required for a beam as shown in figure below. Beam is
subjected to design SF of 250KN. Consider M25 and Fe500 grade of concrete and

steel. [6]
" 1200 mm )

F
ilzsmm

250 mm

I—— 4-20mm @

b) A simply supported RCC beam of effective span 5.5 meter and overall dimensions
230mmx550mm is subjected to superimposed load of 50 KN/m excluding its self
weight. Design the beam for limit state of collapse in flexure. Also check whether the
beam is safe in deflection or not. Adopt mild exposure condition and use Fe 415 steel.

Take effective cover to re-bars as 50 mm. [14]

a) A rectangular slab panel 5.5mx4.0m {clear span) is continuous over three edges and
discontinuous over one short edge. The slab is to rest on 250mm wide beam. The slab
is subjected to live load of 5KN/m? and floor finishes load of 1.0 KN/m’. Design the
slab. Sketch the arrangement of reinforcement bars at support and mid span separately
with torsional re-bars. Check whether the section satisfies the deflection criteria.
(Check for shear and development length not necessary) [15]

b) Why limit state method is better than working stress method. Explain in brief. [5]

500mm

-

a) Design the longitudinal and transverse reinforcements to be provided for a short
column of size 35cmx45cm subjected to the following forces. [15]

Factored axial load P, = 1800 KN

Factored moment My, = 175 KN-m

Factored moment My, = 105 KN-m

Reinforcements are distributed equally on two sides. Use M25 concrete and Fe500

steel. Unsupported length=3.1m
b) Define the term ductility in RC design. Draw a neat sketch of a beam-column joint

including ductile details. [1+4]
a) Explain how a RC structural member subjected torsion, shear force and bending
moment is designed. [6]

b) Design an isolated rectangular footing for a column of size 300mmx400mm. The
column is reinforced 8-2C mm dia bars with M25 concrete. The column is carrying a
factored axial load of 1200 KN and the factored moment of 120 KN-m. Sketch the
details of designed reinforcements in plan and sections. Also check the bearing stress
and development length required. Adopt M20 grade concrete for footing. Grade of
steel used is Fe415. Assume bearing capacity of soil =200 KN/m” at 1.25 below GL. {14]

%k 3k ok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Use of IS: 456-2000; 1S 1893 and SP16 are allowed. But, use of SP 16 is allowed anly for

column design.

2)

b)

b)

State all the possible safety and requirements of limit state and define limit state of
strength and serviceability. :

Design a rectangle footing to carry a column load of 1150 kN and BM of 250 kN-m
from 600x600 mm square column with the 20 mm diameter longitudinal steel. The
bearing capacity of soil is 200 KN/m?. Consider depth of foundation as 1.5 m. Take
unit weight of earth is 17 kN/m®. Use M20 concrete and Fe 415 steel.

How do you consider earthquake loads while designing RCC structures? Explain
briefly.

Design a slab for a room of size 3.6 m 4.2 m prevented uplifting by walls (230 mm
thick) loads for a intermediate storey of a residential building. Use M20 grade of
concrete and Fe 415 grade of steel. Sketch the reinforcements. Carry out all necessary
checks require in slab design. Take live load = 3kN/m?, floor finish=1 kN/mz.

Derive the formulaL, < M, +L,, where the symbols have their usual meanings.
v

Determine the longitudinal and transverse reinforcements in a short rectangular
column subjected to a factored axial load of 2000 kN and factored moment M about
major axis of 190 kN-m and M,y about minor axis of 95 kN-m. The size of the
column is 300 mmx500mm and the unsupported length of 3 m. Adopt M30 concrete
and Fe 500 grade steel.

Explain with the help of sketches the requirements on reinforcement detailing in
beams to ensure sufficient ductility. '

A L-beam has 2 flange of effective width 900 mm and depth of 100 mm. The web
below is 250 mmx500 mm. Determine the amount of reinforcement required for the
cross-section if it has to carry a factored bending moment of 615 kN-m and SF of 50
kN. Adopt M20 concrete mix and Fe 500 grade steel.

sk k

(4]

- [16]

(4]

[16]
(4]

(16}

(6l

[14]
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v Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v 18 456-2000, IS 1893-2002, IS 13920-1994 and SP16 are allowed to use.
v Assume suitable data if necessary.
1. a) De51gn the longitudinal and shear remforccments required for a rectangular beam with
simply supported effective span of 4.75 m. The beam is carrying 10 KN/m from 125
mm thick slab and live load of 5 KN/m; floor finish of 3.5 KN/m and partition wall 10
KN/m. The size of beam is restricted to 250 x 400 mm. Assume mild exposure _
condition as per IS 456 and steel as Fe 415. [15]
b) What is the principle of earthquake resistant design? Write ductility requirements of
RC column. 5]
2. a) Determine the longitudinal and transverse reinforcements of RC column for the
following data: [14]
Size of column = 500 mm x 500 mm
Factored load, P, = 1000 kN
Factored moment M, = 150 kN-m
Unsupported length = 6 m with both ends fixed and effectively held position
M20 concrete and Fe 415 steel
0.87f.
b) Show that Ly = ¢ and Ly = 1.3%-1— +ldwhere symbols have their usual
Thd u i
meanings. {61
3. a) Desxgn a floor slab for 2 room 5.4 mx 6.6 m clear in size to support a superimposed
service load of 5 KN/m?. Two adjacent edges of slab are continues. The support width
of slab on all four sides is 300 mm. Also check whether the slab is safe in deflection
or not. Draw neat sketches of slab showing top and bottom arrangements of
reinforcements with section of slab along short span. (Design for shear and bond is
not necessary) [14]
b) Using working stress method, determine the moment of resistance of the section of
beam as shown in figure below. Take Gepe =7 N/mm? and o = 140 N/mm?. [6]
250 mm | ‘
300 mm
-3-25mm ¢
4. a) An isolated reinforced concrete footing has to transfer a service load of 800 KN from
a square column of 300 x 300 mm. Consider concrete grade M20, Torsteel and soil
bearing capacity 180 KN/m?. Design the isolated footing and draw neat sketch of
footing showing all reinforcements. (123

[8]

b) Describe the design of beam subjected to bending moment shear force and torsion.
%% %
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Subject: - Design 6f RCC Su:;g;r; (CE702)

* Candidates are required 1 give their answers in their own words as far as practicable. - —

* _Attempt All questions. ' U SRR I '

¢ The figures in the margt indicate Full Marks. -

7 Assume suitable data if necessary. - T e R _

¢ Use of i5: 456-2000; IS 1893 and SP16 are allowed. But, use j_f SP 16 is allowed anly for .
cojumn design. o S T L T

i,  2) Using working stress method, design 2 rectangular secﬁoh-ébbim. width and 450 mm
height carrying 30KN/m load in the effective span 3.6m. Use mild steel and M20 grade
~“of conerete. - SR R
'b) -Enlist md'make sketch of three kind of mechan_icél ‘spli'i:ﬁ_.'_., T Vi E
) Design a short rectangular column of size 450mm><300mmaﬁd unsupportéd Jength 3 m :

subjected to an axial ultimate load of 1500KN and ultimate momenis 150KNm* and -

. g0KNm a long major and minor 2Xcs respectively. Adopt M30 grade of concrete and- " L

. Fe500 grade of steel. Sketch. the final design. : 14}
2. 8) Write down the steps of design of abeam. subjected to BM, SF and Torsi&n’. - 4]

b) Design siab of a room of size 6.5mx4m for a Jive load of 4.5 KN/m?” and floor finish of 1
KN/m? of slab are Tigidly fixed with beam. Take width of beam 230 mm. Use M20.-

concrete and TMT bars. Draw .top and bottom reinforcement detailing with sections.
. Carry out all checks required for slab design. . : R
3. a) Write provisions of ductile detailing of column with neat sketches. - BT {6}

‘'b) Desigian isolated footing to carry & column load of 1300 XN and BM of IOO.KN-mA
. from both axes of column. Column is 500 mmx500mm in! size with 25 mm diameter
Jongitudina! steel. The bearing capacity of soil is 220 KN/m?. Consider depth of
foundation as 1.70 m. Take unit gyei'ght‘of soil as 18.5 KN/m?. Use M25 grade concrete -

and Fe4 15 steel. . E S L
4. a) Discussin detail the working stress frethod Vers_l,is' limit'state'n;xeﬂlod of design with their
respective advantages and disadvantages. Compare. balance, under reinforcement and
over reinforced sections in limit state and working stress design methods. - 8] -
b) A RC beam 300 mm>x 500 mm is reinforcéd with 5-25 mm éars in tension and 5-12 mm
- bars in compression each at a clear cover of 25 mm. If effective span of the beam is 4.30
. find the noment of resistance of the beam at ultiriate_state. Use M25 concrete and Fe
‘415 grade steel.. : _— S L -

¢
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Qw;:cz‘ Deszgn of Reinforced Concrete Structures (EG722CE)

to me their answess inﬁeir own woids 2s far as practicable.

v Candidates are required ¢
Attempt any Fogr questions. _ :
The figures in the margin indicate Full f"‘»ferks -

Assume suitable data if necessary.

Assume missing daia if necessary possibly complying to IS: 45 6-7000
Use of IS: 456-2000, 1S: 1343 and QP-] 6 are allowed. But, use of SP-1 6 is allowed only

Jor column design.

x&«&&

" 1. a) Explain, in'brief the types oi £ Joad Whlch is 0:‘:.1""81." occurred in reinforced cement

concrete etructure design.

:b) A remforcc-d concreie beam sectxon of 300 mm width and 700 mm effective depth is

reinforced with 3 bars of 20 mm as shown in figure below. Deiermine the moment of
resistance and tx‘ze maximurm stresses induced in ﬂ:’* mme*xa;s. Take M20 concrete and
f14]

(51

T O"-aL

Wi, 14 -

=\

700mm

k - 8 & &

e
oGO:m y

3

' ‘ ’ section at l 1

*If the effective spen is 5 m, also find the safe load, the beam wiil car:y dunn‘=

service period. Use workm. stress method.
sction, under remforced 2nd over reint c*cﬂd

2. 2} What do you understand by bal »1c.d
sections? Explain with nea tskefch
to carry a superimposed load 5 iN/m. The beam has a
Detsrmine the

(s}

b) A cantile ver beam 5 m Haahas
" comstant cross section of 300 mm x 550 mm through the length.

_ tension reinforcement if m

ild steel bars ars io be LS’d Co'm er limit state design

Av]
&

[
N

-
bt
[

[
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~

‘carrying an axial load of 1200 kN. The net bearing capacry the soil is 110 KN/m?,

coriinuous ene way slab consists of three equal spans of euecu'se lenv h 4 m each

A
The slab depth is assumed to be 110 mm. Take dezd load as 3 ki/m® and impsgsad
LRI ~-'_..‘! Tagicn Amitjeal raetian of h the olal
T -1 slab for BM and sketch the slzb
reinforcement details. Take M20 grade concrete and Fe 415 crade of' s tPei. {19]
/_.\fl:—-s ren load (w/m) -
A 7] @) O
JE A5, 773 . T2 ( 7/
1, 4m . 4m 2 4m %
4 7 T

Counsider the self weight of slzb also. -
Find the thickness of an isolated footing for a T Ctan.Lla.l. column 35 em x 45 cm

Take M20 concrete and Fe 415 steel. {10]
Explain different types of torsion in a RC structure. ' 6]

A simply sx.pun‘ted reinforced concrete beam of span 16 m, 250 mm wide znd over-
all depth 550 mm is pre-stressed using a cable with cross sectional zzea of 250 mm

The cable profile is parabolic with an eccentricity of 75 mim zbove the centroid of the
at the end supports and 80 mm beW the mid-span. If the cable is t=nsioned

S Ll.lv-‘

from one end only, estimaie the percentage loss of pre-stress in the czble dus to the
sffects of friction. Assume required ,cnst,:m suitably. ) [101
: 2]

_
Xplzin pre-siressing svsiem with neat sic

4
3t
W



SRR R R R P R T T O

02 T TRIBHUVPLN\JNIVERSIT\' : Enm, L

4 H\IST’TU"’EOFENGH\IEERB\IG Fleval _ |BE .. - |FullMarks [80- . |
Exammanon Controi Dlvxswn Programme | BCE . | PassMarks [32 |
2076 Chaitra =~ . Year/Part IV/I Time  (3hs. -}

Subject Des1gn of RCC Stmcture (CE?O./)

Candidates are required tc gzvc their answers mtheu' own words as far as practicable.

Attempt Al questions.
The figures in the margin indicate Full Marks ‘
IS 456-2000, IS 1893-2002, IS 13920—1994 and SP16 are allowed to use.

Asswnﬂ suztable data ;f necessary SR

'\\x\K

a) Is the limit statc methoc better metnoa of uesxgn of concrete struciures than the
working stress design method‘7 Give reasons for your answer. ' : [6]

b) Explain the terms “balanced”, “gver reinforced” and.“under-reinforced” sections in
bending in Limit state method thh corresponding strain and stress in concrete and
steel. :

¢) A RC beam has an effective depth of 450 mm and a breadth of 250 mm. It contains
4-20 mm dia. TOR steel bars, out of which two bars are to be bent up at 30° near the o

-support. - Calculate “the. shear resistance of the bent up bars. Use M20 mix. What -
additional stirrups are needed, 1f it has toresxst a design shear force of 125kN. -~ - . [8]

What is the characteristic strength of matenal and chaxactenstlc load? How design
 strength of material and design load are calculated. o [5]

b) Design an mtemal panel of reinforced concrete slab for room havmg clear dimensions

of 3mx4m. The 'slab rest on. 230 mm wide beam. Consider 15 mm thick PCC floor
 finish and live load of 4kKN/m> on siab. Use M20 concrete and Fe 415 grade steel.
Check slab in shear ana deﬂectlon also. Show top and bottom arrangement of

reinforcement.

Designa RC column thh the following data:
Size of column = 300 mm x450 mm
Axial load = 1200 kN S

. Mux—ZOOkN-m o ' )

M,y = 300 KN-m; | —Sm, lx = ley—3 5m :
" Take M25 concreté and TMT bars.
b)  Specify methods of controllmg deflection and crack vnth in RC strucuues Exp;am
emperical method of controllmﬁ aeﬂection. o

4. a) What are the' factors affectmg the duCtllltV Explaxn the ductxht} rcqmrement of R C C '
beam as per IS 13923. S - .

of section 400 mmx400 mm is subjected to an axial load of 800 kN and

- b A column
' uniaxial moment of 300 kKNm at service state. Design a reinforced concrete footing for
this column using M20 grade concrete and Fe 415 steel. Take allowable bearing
4]

-cepacity of soil = 100 KkN/m>.

oy

[6]

)
2

[,15]:
[14]

(¥8]
Y
~

18]

(6]
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Candidates are required 1o give their answers in their owa words as far as practicable.
Attempt All questions.
The figures in the margin indicale Full Marks.
Design codes IS 456, IS 1893, IS 13920 and SP 16 are allowed 16 use.
Assume. suitable data if necessary... . . _._smmmteieean o
2) Explain different types of desien methods used in Reinforced -concreie structure
“ design. ’ (61

b A column of 4 m length with both ends fixed and effecti.ely hed in position is

.~ subjecied to a design axial load of 1000 KN and factored *ending moment of 100
KN-m. Design the rectangular column with its longitwlnal and transverse
reinforcements. : 4

.2, 8)..A floor consists of 125 mm thick ‘RC. slabgintegrally-connected with: the beam as

™
3.

b

shown in figure below. Design an intermediate beam for M snd deflection if the

floor is subjected to live load of 4 KN/m? and floor finishes »f L. KN/Mm?. [10)

3 ——y Y 3 &
Vs I t
[ 1, iy
! ) ! i

Cne brick o i i 5 m)
L} L 1

thick wall " " S § .
'y 'y 'y L_|  Beam
¥y L] ty k
1. y . 3, +

4x4m :
- R

b) Find the shear resisting capacity of a rectangular beam of 300 mm x 500 mm at the
section of bent up bar. Angle of inclination of bent up bar is 45°. Consider M20 and
Fed15 grade of concrete and steel. [10]

8mm @ @150 mm c/c two legged vertical stirrups

|
TR N
ba ry \ x .
Ty25mm 8 Ty 25mm @
2y Explainin details all design steps of R.C.C mat foundation design. [6]

b) RC slab of the floor of a residential building is subjected to live load of 3 KN/m? and
floor finishes of 1 KN/mZ. Design the slab panel 2 for BM and SF. Draw neat sketches

of slab showing top and bottom arrangements of reinforcing bars. [14]
One brick 1 2
thick wall
4q 3
2x5
— xom — Floor Plan

a) Design the isolated footing of a column of 350 mm x 500 mm. Column is subjected

~ design axial load of 2000 KN and design BM of 80 KN-m. Allowable bearin::
capacity of soil is equal to 175 KiN/m'™. {14
9)/ What are the ductility requizement ior beam. zolursn and joints of F.C.C creactures? [6:

LR
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v Candidates are required to give their answers in their own words as far as practicable. e

The figures in the margin te Full Marks. R RN
Use of IS 456, IS 1343 are allowed. IS 456 - SP 16 is allowed for column design only.
Assume suitable data if necessary. : ) o

v
v

1. a) Discuss in detail the prestressed concrete versus reinforced concrete. Also discuss the
different types of loads and their combinations to be considered in the design of
reinforced concrete structures. _ : : : S )

b) ‘A rectangular beam is 950mm wide and 500mm deep upto the centre of
reinforcement. Find the reinforcement required if it has to resist a moment of 30 KN-
m. Assume that permissible stresses for M15 grade concrete mix and mild steel grade
I ha\’e been USCd.. R T . ' S ELILUTE ST

2) Show that L, < 1.3}5‘4 +L,. Where symbols have their usual meanings. ~ : [51°
V R

S

b) A dog-legged staircase is to be provided for a building. The vertical distance between
flooss is 3.3m. The space available is 2.5m x 5m. Design a stair flight and a landing
for a live load of 3 KN/m?. Also sketch the reinforcement detailing. Use M15 grade

... concrete and Fe415 grade steel in limit state design. . : [l 5]
3. a) What do you understand by development length and splicing of reinforcing bars? ..
' Draw details of various beam column connections In RC structures. [5]

b) Design a foundation to camy a column load of 1000 kN from 400 x 500mm
rectangular column with the 25mm diameter longitudinal steel. The bearing capacity
of soil is 200 kN/m2. Consider depth of foundation as 2.0m. Take unit weight of earth
is 18 KN/m’. Use M20 grade concrete and Fe415 steel. ) . [15]

4, a) Write down the steps to design a beam for torsion. . 5]

" b) Design a slab for a room of size 4.5m x 3.5m for a live load of 5 KN/m®. The edges
are simply supported but comers held down. Use M¥15 grade concrete mix and Fe415
grade steel. Also, draw the top and bottom remforcement detailings with their
sections. (Adopt Limit State Method of Design) :

5. a) Discuss the salient features of working stress design method. Also, explain balanced,
. *under-reinforced and over-reinforced sections ‘using stress-distribution diagram in :
" working stress method ofdesign: T EERREEREE DR = T B IR
b) Determine the reinforcement "in biaxialy loaded column with the following
parameters: G060 X 8§60 , . . . [15]
Size of column = x 600mm .
Factored load, Pu = 2500 kN
Factored m:oment, Mux = 250 kNm .
- Factored rioment, Muy = 1WGOKNm:- - - ,_, ";:,,;vﬁ.‘:zs;-::f:;zﬁ_.:..v-;:'r R SAALH .
M25 concrete and Fed15 sicel . S

[15]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. T
The figures in the margin indicate Full Marks.

Necessary figures are attached herewith.

Assume suitable data if necessary.

You are working for a design project of a building. Your Team Leader instruct you to
perform a work break down structure for the quantity calculation work. How are you

planning to do so for the frame structure building project? [4]
What are the necessary points that needs to be considered while measuring earthwork. In

what case do you need to prepare revise estimate? Explain with an example. (4+4]
Prepare a preliminary estimate of a building having a total carpet area of 2000 m® for
obtaining the administrative approval of the ministry. Given the following data: - [6]

- 30% built up area will be taken up by circulation space

- 10% built up area is occupied by walls

- Plinth area rate is Rs 20000.00 /sqm

- Interior design will taken 1% of the building cost

- Other extra services will cost 5% of the building cost

- Take supervision charge as 3%

Why analysis of rate is important for civil engineering work. Also, explain how rates are

taken for analysis. Calculate the quantities of materials required for PCC (1:1.5:3) for

RCC roof 0.10 m thick 20 m wide and 25 m long [Assuming rebar 0.8% to voL. of PCC] [2+2+4]

Prepare analysis of rates for providing, laying and consolidation of 30 cm thick

compacted gravel for sub grade per square meter. [8]
What are the requisites for a project estimate? Explain in brief the factors you consider
while preparing a building project estimate. [4+4]

Find following quantities for following item of works from attached building drawing.

The building is a load bearing structure with 23 cm wall all around. a non-load bearing

wall of thickness 11 cm divides the living room and the bathroom. The half brick thick

wall is not connected to the foundation. [3+4+3]

a) Earthwork in excavation in foundation

b) First class brick work in cement sand mortar (1:4) in super structure.

¢) 12 mm thick cement plaster in 1:4 ¢/s mortar in inner (opening schedtile door: 2 nos
1.2x2.1 m, window 3 nos 1x1.1 m)

Briefly explain the method of quantity estimate for road construction. Workout the

quantities of earthwork in embankment and cutting based on the data provided below.

Formation width of road: Dedicated four lane width based on NRS-1070. Side slope in

embankment and excavation is 1:2 and 1:1.5 respectively. [2+10]
Chainage 0+000 | 0+030 | 0+060 | 0+090 | 0+120 | 0+150 | 0+180
RLof GL (m) |152.00]152.35|152.60 | 152.80 | 153.00 | 152.65 | 152.20
RL of FL (m) 151.80 153
152.45
Cross slope Plain |Plain [1:12 [1:10 |1:11 [1:11 |13
Gradient of road | 1:200 rising 1:300 rising




-

9. The plan and section of the under-ground water tank which is fully constructed below the
ground level. Find the quantities of [2+4+2]

a) Earthwork in excavation for construction.
b) Brickwork in 1:6 cement sand mortar.
¢) Plastering work for inner part of tank.

10. Workomquanmyofweﬂfoundanonforbndge.’Ihcwellxstobccxrcularonmxmunal
diameter with 300 mm thick masonry wall in 1:6 cement sand mortar. The well is
founded in strata 14.00 m thick. Water table remains at 3.80 m depth. Well curb at bottom
is RCC witk M25 grade concrete mix and is 400 mm deep. The well rises 60 cm above
ground level. Top of well is to sealed with 0.45 m thick (1:4:8) cement concrete as well

cover estimate quantities for the following works. [4x2)
a) Sinking of well. :
b) Brick masonry work in (1:6) cement sand mortar.
¢) Sand filling.
d) PCC for RCC in well cover.
*B¥
1.2 cm thick 1:6, C:S plaster
-
s
1.5 cm thick 1:4 N
C:S plaster =
of &
Lime concrete Jj ‘:"' go\_
3 cm thick C.C ﬂoozing\-; o s
A (=,
L e
SECTIONAL ELEVATION H
.30 550 cm 1304
T 2
- i
. =
[$]
A o
o )
N «
P =
)
-

" TOP PLAN

Fig: Underground Water tank
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary figures are attached herewith.

. Assume suitable data if necessary.

Define estimate and explain the necessary things required for estimating. [14

What is Bill of Quantities (BOQ)? How do you distingue it with Abstract of Cost (AoC)?

List out the general rules to be followed during measurement of building and civil
engineering works. [1+2+
What are different methods of preparing approximate estimate? In what case do you need

to prepare supplementary and approximate estimate, explain with an example. : [
Explain the purpose of rate analysis for a project. How the government prepare their rate -
analysis? [3+
Estimate the quantities of materials required for the 30 cm thick brick wall of length 10 m

and height of 3 m. Local chimney bricks are laid using 1:4 cement sand mortar of joint

thickness of 10 mm. o NE
Prepare analysis of rates for providing and laying of 20 mm thick premix asphalt concrete
road per 275 sq.m area. , [:

Why project reporting is important? Give the major outlines of project report. Discuss
estimate of water supply project. 4 ; [2+2+¢
Calculate the following items of works from the attached drawing of building Figure 1. [5x¢

a) E/W in excavation in foundation

b) 1% class B/W in 1:4 cement sand mortar in super structure
c) Wood work in door and window frame - :
d) 1:2:4 RCC work excluding steel reinforcement work

e) Sal wood work in paneled door shutter

Calculate the quantity of E/W for the portion of the road of 500 m. The formation width is
of 8.0 m having side slope of 1:1 and 2:1 for cutting and banking respectively. Road takes
falling gradient of 1 in 75 from chainage 0 to 100 m remains level surface from 100 to
200 m and again attains rising gradient of 1 in 90 from 200 to 500 m. The surveying data

10.

provide the following records. [8
Chaingae (m) 0.00 ] 100.00 | 200.00 | 300.00 | 400.00 500.00 ‘
RL of ground (m) | 655.50 | 654.25 | 652.00 | 653.70 | 655.00 | 658.20

RL of formation (m) 653.60

Find following item of works from attached drawing of slab culvert (Figure 2) 4 3

a) Earthwork in excavation in foundation.
b) First class brick work in cement sand mortar (1:4)
c) Cement pointing works on exposed brickwork in cement sand mortar (l 3) from 15

below ground level.
d) Reinforcement work in slab provided 16 mm bars as main remforcement @ 100 mm

c/c and 10 mm bars as distribution reinforcement @ 220 mm c/c.

k5 %
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Subject: - Estimating and Costing (CE 705)
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N

Candidates are required to give their answers in thelr own words as far as pracncablc
A ttempt All questions.
The figures in the margin indicate Full Marks.

Necessary figures are attached herewith.
Assume suitable data tf necessary.

Explain that estimated cost is never the actual cost. What are the data reqmred for
estimating?

What are the various methods of taking out quantities of civil engmeenng? Explain
briefly. State the different factors considered during detailed estimation.

Prepam a preliminary estimate of the four storied office building havmg carpet area of
250m? per story. The height of each story is 3.5m and on the roof floor there is parapet
wall of 0.90m height. The cube rate of the building in that locality is Rs. 250/cu.m. Take
10% built up area is covered by walls and 35% by circulation purposes. Assume other
necessary suitable provisions. :

What are the requirements for rate analysis? Explain the factors aﬁ'ectmg the rate
analysis. :

5. Prepare an analysis of rate for sal wood doors and windows frame per m’.

Prepare the analysis of rates one metnc ton of reinforcement. Labor norms per MT skilled
12 no/m’/day, unskilled 12 no/m> /day. Assume suitable rates. -

What are the tasks you need to consider in preparing estimate of a b\nldmg pm]ect work?

'Explain in brief. Discuss estimation irrigation project.

Prepare detailed estimate of the item of work form the building drawing (figure 1)
attached herewith:

~a) Earthwork in excavation in foundation

b) PCC (1:3:6) in foundation

: ¢) Brick work in 1:6 cement sand mortar upto Plinth

d) Plastering work 1:4 for the ceiling.

Calculate the quantity of earthwork and area of permanent land required for the land
acquisition purpose for a portion of a channel form following data: _

Bed width = 4m :

Free board = 45cm

- Side slope in cutting = 1:1

- Side slope in banking = 1.5:1

Full Supply depth= 1m
Top width of bank = 3m left and 1.5m right
There is 50cm fall at chainage 800m

Chainage | 800 850 |900 950 |1000 [ 1050
RL ground | 109.8 | 109.7 | 109.55 | 109.30 | 109.25 | 109.15 |

RL Bed 109.52 : Bed slope 1:250

10. From the attached drawing (figure 2) attached of RCC column, estimate the following

items.
(i) RCC 1:2:4 in column

(ii) Steel reinforcement work excluding formwork
% 3k k
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.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All guestions.
The figures in the margin indicate Full Marks.

Necessary figures are attached herewith.
Assume suitable data if necessary.

a) List out principle of units of measurement. Explain the data required for preparing

detailed estimate. [3]
b) Mention the various purposes of estimating and costing. [3]
Explain the following: : [2x3]

a) Multiplying factors adopted of Panelled door and Louver door.
b) Rules for deductions from plastering for opening brick surfaces.
¢) Bill of quantities and abstract of cost.

a) What do you understand by approximate estimate? When do you need revised
estimate? 41
b) Prepare a preliminary esumate of six storied framed structure office building having a

total carpet area 3000.00 m?

(i) Area for circulation is 20% of plinth area.

(ii) Area for wall and column is 10% of plinth area.
(iii)Prevailing plinth area rate per m’ is Rs. 25000.00

(iv)Extra cost for other services 25% of the cost of building. ' [4]
a) What are the requirements of preparing rate analysis? Explain the factors that affect

rate analysis. [4]
b) Calculate the quantities of materials required for following items of work. [6]

) 115m of 75mm thick PCC (1:3:6) in floor.
(i) 110m? fo 12.5mm thick cement sand plaster (1:4) in wall.

¢) Prepare an analysis of rate for brick work in (1:6) cement mortar in upper floor per

m’. [6]
: Or,
Prepare an analysis of rate for W.C. Commode with cistern per set.
. What is Project? How is building project estimate. [6]
Estimate quantities of earthwork of a portion of road from the following data: [10]

(i) Formation width of road is 10m.
(ii) Side slope in cuttmg and filling (1:1) and (2:1) (H:V) respectively.

Distance 0 30 60 90 120 150 180
R.L. of ground 102.60 | 103.00 | 102.65 | 102.20 | 101.50 | 101.20 | 100.65
R.L. of formation | 101 102.15 )

Gradient Rising Gradient 1 in 200 Falling Gradient 1 in 120




7. Workout the quantity of a portion of channel felly in banking with the following data: {16}

Distance R. L. of Ground level | Proposed bed level
500 1314.75

1000 1314.90 1316.00
1500 1314.20

The bed width of channel is 4.50m. The bed slope is 1 in 5000. The full supply depth is

1.50m. and free board is 0.50m. The top width of both side banks are 2.50m in each bank.

The side stope of banks is (1.5:1)

. Estimate the guantities of the following items of work from the accompanying drawing
(building):(Figure 1) : - [3+3-+4]

(1) Earthwork excavation in foundation
{i1) wood work for doors and windows frame
(ti) Two coats enamel painting over one coat primer in doors and windows.

. Estimate the quantities of a T-beam decking of singie span bridge which has 6m clear
span and bearing on either side is 45cm. from the accompanying bridge drawing. [8}

R. C. C. T-BEAM DECKING
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3

o

| 2{
i) : 7m ROAD WAY— 4 B 20¢m
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‘i:.:‘.-'.—'. T ad \T; 4'\"1- . e . .y'v_ 7S — ;giém
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Candxdam are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Necessary figures are attached herewith.
Assume suitable data if necessary.

What is an estimating? What are the purposes of estimating? Mention various data which
are required for preparing detailed estimate. [143+2]
Explain the following: - [2+2+2]
a) Multiplying factors adopted in painting of Panencd door, flush door, Louver door and

Glazed window.
b) Kaules for deductions from plastering for opening in brick surfaces

<) Bill of quantities
a) When and where are the following estimates used: : [6+5])
(i) Detailed estimate (ii) Revised estimate (iii) Supplementary estimate

b) Preparea prehxmnary estimate of a five storied office building having total caxpet area

of 2500 m? for obtaining the administrative approval of the govemnment, given the
following data:

(i) 30% of the built-up area will be taken up by corridors, verandah, staircase, lift etc
and 10% of the built up area will be occupied by walls.

(u') Prevailing plinth area rate Rs. 25000.00 per m’
(iii)Provide 20% extra cost for water supply and sanitary fittings, electrical works,

‘contingencies and other services.

a) What is an analysis: of rate? Mention various factors on which the unit rates of

particular item of work depends and also mentxon the various purposes of rate
analysis. [5+6+6]
b) Calculate the quantities of materials required for 100m long 23cm thick and 1.20m
" high wall in (1:6) cement mortar.(Assume size of brick.is 235x110x57mm and
thickness of mortar 10mm) .

) Prepare an analysis of rate for 40mm thick PCC (1:2: 4) in ﬂoor per m’.

A road is to be constructed in hilly area with formation width of 10m, side slopes in :
banking and cutting (2:1) and (1:1). The height of banking or depth of cutting at the
centre line of the road are given below. The cross slopes of ground are also given at

dlﬁ’erent sections. Calculate the quantities of earthwork. {9]
Distance | Cutting | Filling | Cross slope of ground
0 0.50 - 12:1
50 0.60 - 10:1
100 -- 0.40 15:1
150 - 0.60 12:1




6. Calculate the quantity of earthwork of an iirigation channel with the following data: 9}
Bed width of channel =5m ‘
Top width of both banks =2m
Longitudinal slope of bed = 1 in 3000

Side slopes in cutting and filling = }—;- 1 H:V)

Fully supply depth = 1m

Free board = 0.60m

R.L. of bed at Om = 1395.50m

Ground level along the alignment are as given below:

R.L. of Ground | 1397.50 | 1397.00 | 1396.50 | 1395.70
Distance 0 300 600 900

7. Estimate the quantities of the following items of work from the acocempanying building

drawings:

a) Earthwork in excavation in foundation
.b) Brick work in 2" footing in foundation
¢) Wood work for doors and windows frame

8. Estimate the quantities of the following items of work from the accompanying RCC Slab
Culvert drawings: [10]

a) Earthwork in excavation in foundation
b) PCC (1:3:6) in foundation
¢) PCC (1:2:4) for RCC slab

(12]

**¥%
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Candxdates are required to give their answers in their own words asfaraspmcncablc RS
Auempt All questions. _

The figures in the margin indicate Full Marks.

Necessary figures are attached herewith.

Assume suitable data if necessary.

State, why estimated cost is necessary in construction work Describe various data .
Tequired to prepare an estimate. " , [3+31

What do you mean by contingencies and work charged establishment. Enumerate the
relationship and differences between the Bill of guantities and Abstract of Estimated cost. [2+4]

The plinth area of an apartment is 500 Sq.m. determine the total cost of building from the
following data: {41

i) Rate of construction = Rs. 3450 per m®

i) The height of apartment = 16.25m

iit) Water supply, sanitary and electrical installations each at 6% of bmldmg cost
iv) Architectural appearance @ 1% of building cost

v) Unforeseen item @ 2% of building cost

vi) P.S and contingencies @ 4% of building cost

4. Explain the significance of analysis of rates in civil engineering projects. What are the
requirements for analysis of rates? [3+3]
5. Calculate the quantities of material required for 10 m’® brick masonry in (1:3) cement sand
mortar. (normal size of brick = 9 "x 44" x 3”) [5]
6. Prepare analysis of rate for 25mm thick 1:2:4 for cement concrete floor 100 m?. (Assume
suitable rate) [5]
7. Define pro;ect Discuss estimate of irrigation pro_;ect [6]

8. Caloulate the quantity of earthwork of an irrigation canal with the followmg data.

Bedwidth = 5m, freeboard = 0.6 m, fully supply depth = 1m,
Trap width of both the bank =2m, Side slope in cutting =1:1, side slope in bankmg'l ¥l [6]

Distance (m) 0 3000 | 600m
Ground level (m) 32524 | 324.80 | 32443
Proposed bed level (m) | 324.00 | 1 in 3000 downward

Prepare detailed estimate of the following items of work for a building from the attached

Fig.1. [4x3]
1) Earthwork in excavation in foundation

ii) First class brick werk in (1:4) cement mortar in foundation and plinth.

1) Wood work in door and window frame.




10. Estimate the quantity of earthwork of a hill road when the formation width in cutting is
4m and side slope is 2:1. The formation width in banking is 6m and side slope 3:1. The
ground and formation level at the centre of road and also the transverse slopes of ground
surface are as below: [10}

Chainage (m) 0 50 100 150 200 250
RL of GL(m) | 1150.00 | 1150.60 | 1151.50 } 1 150.80 | 1151.50 | 1152.00
RL of FL(m) |1149.20 | 1150.00 | 115080 | 1151.60 | 1151.50 | 1153.20
Cross slope (m) | 1:10 1:1 1:14 1:12 0 110

11. Workout the quantity of well foundation of a bridge. The-well is to be circular of 5m
internal diameter with 800 mm wall in 1:6 cement and sand mortar. The well is to be
founded on strata 15m below bed of river which is dry during winter. Bottom of ‘the well
is to be plugged with 1.5m thick cement concrete 1:4:8 and the top to be sealed with Im
thick cement concrete 1:2:4 and central portion is to be sand filled. N

12. Find out the quantities of the following items of work of a T-Beam decking of a bridge
with 6m span and 45 cm bearing at ends.

i) RCC work (1:2:4) excluding steel
ii) Cement concrete (1:2:4) in wearing coat . {5+2]

§ IR § PP —
~ 15x15cm R.C.C. Raling posts 120 high; 136 ¢m C:10C.

A 20cm " 40mmDiaG). Pipe4Nos =
e 7 m Roatway : ' [t 120em
) 20%20 o Kess o e 1
11:“’ .m-;:l..“’“".';..:,.,'.‘.',:ij:’..e::_‘._,é.‘.," = ~ . , |
N 20 ¢m Slab : 1515 cm Fifet: IR
1 §-ufi~35cm d5cm o
1107.5 i 25em. ——*|| V- 225em 1075} 13em
*fk




"——751.C. Over

10 R.C.C. Slab

O

I .

,30anj;4

—

Y

5.0' et

NN

Ny
\

‘Elevation on - ABCD,

>

Schedule
Door D=110x210
Window. W=90x 150

Shelf S=90x150

w

e

Robm-

 45x52m

~7.5 L.C. Over
" 10R.C.C.Stab

WARAAAL LA ARARAARLARMLARLANERSARR AN

10TH.R.CC. /%
Band

— | Lintel \Z

Py . . . . ’
. . .
.o P . .
1 r::' o B ..
2 : . ' '
s 4 . . .
. ..I + .
22 )
. 33 . e . .
: 44 - :
%2 ) . w
2

330

4.8 m

(Al dimensions in cm

D except, otherwise mentioned)

~ é
g =






\\/

04 -~ TRIBHUVAN UNIVERSITY Exam.

~ INSTITUTE OF ENGINEERING Leve) BE .. .. |FullMarks |80
Examination Control Division | Programme | BCE - |PassMarks |32
2075 Ashwin Year/Part | IV/1 Time 3 hrs,

Subject: - Estimating and Costing (CE705)
v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. L
v’ The figures in the margin indicate Full Marks.

v Necessary figures are attached herewith.

v’ Assume suitable data if necessary.

Enlist the purposes of preparing an estimate of quantities of work and its cost. ~~ [4]
‘What are various methods of taking quantities of works? - S
' What are the components of a complete estimate? Prepare a sample of abstract cost [4+4] |-
Briefly explam the vanous factors' that ‘affect- the-rate amiysxs. Why is rate analysis in civil |
engineering necessary? [4+4]
5. Prepate quanhtles of material reqmred of 12 mm thick (1 :6) o cement plastering per 10m?in brick

oI

" wall. [4]
6. Prepau: rate analysis of plain cement concrete (l :3:4). Assume suitable rates of material and
labor. [6]

7. What do you mean by Pro_;eet estimate? How do you prepare project estimate? State the reports
_on estimate. : . [14+2+43]
8. . Find the _quanhty of the followmg from attached drawmg, (fig. 1) ' [3x4]
a) Brick work in cement mortar (1:6) up to plinth.
'b) 10 mm thick cement plastering in ceiling and underside of roof projection.
¢) P.C.C. in foundation (1:3:6) , ,

9. Find the quantity of earth work of a hill road from the following data. Formation width is 10 m, b

side slope in filling and cutting 2:1 and 1% :1 respectively. ) [12]
Chainage (m) 0 100 ]| 200 | 300 | 400 | 500 | 600
RLofGround(m) 111520 | 1116.10 | 1116.85 | 1118. 00 1118.25 1118.10 111775

Formation: RLatchamageOns 1116.5 m, upward gradient 1 in 200 upto chamage300m
" Downward gradient 1 in 400 from chainage 300m to onward.

10. Find the quantity of earth work of irrigation canal using prismoidal method from the following

data: ' | (6]
Distance (m) T 0 |50 100 150 | 200
RL of Ground (m) 100.00 | 101.00 | 101.00 | 99.00 | 100.00
RL of Formation(m) | 99.50 | 99.00 | 89.50 80.00 | 88.50

Formation bottom width of canal is 6 meter and side slope 1:1.
11. Workout quantxty of () earth work excavation and (ii) brick work of slab culvert (fig. 2) [4+6 j

ook
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* Subject: - Estimating and Costing (CE705)

Candidates are required to give their answers in their own words as far as practicable. i
Attempt All questions. - o S ' o
The figures in the margin indicate Full Marks. o S . . §
.Necessary figures are attached herewith. . E : i

Assume sugtable data if necessary.

'&\s\x

1. Write five umts of measurement of each length area and volume. - ' 5]

" Explain various methods of building estimate wnth suitable- sketch. Bxplam the term ,
contingencies and work charge establishment. : : - [5+5]

Why revise estimate should be prepared? What is Rate analy51s‘7 Explain its important. 5]

. Workout quantities of materials required in bnclm ork (consider brick size
230mmx110mmx55mm and mortar joint thickness as 10 mm) in cement mortar (1:6).
Prepare rate analysis ¢ of plain cement com,rete (1:2:4). Assumc smtablc rates of labor and

materials.
5 Deﬁne'projéct DlSCUSS emmatlon of road project. - L o S _'._;'. B ) S
6 - Calculate: the quantity of earthwork for a pomon of hﬂl Toad frum followmg data: :

" .. Formation width = 10 min bankmg and 8 m in cutting, side slope m cuttmg = 1 1, side.”

N

[14+6]

alopemﬁllmg 2:10 | T ‘ [10}
- Chainage | Cut aepm Fill height Transverseslope. |~ - o
foro60 |05 |- 100
- [0v090 |06 ~ |15
oo - 07 2

7 EA drawmg of a buxldmg is attached hercwnh Calculate the quantmes of

“lﬁ'BnckWork in (;ement mortar (k :6) up to plmth

Y35 mm ‘thick paneled ‘door shutters
: m) 10 mm thxck cement plaster in ceﬂmgs and undersxde of roof pro;ectlon.

o : | -._":Workout quan’uty of bnckwork of a septm tank.

- H-l_z o




Two Room Building

2000

1500

2000

al ' ;
)| . ) :
\ 1550 1200 2630 1200 1550 i
™ Tw 1 - 7w | i . .‘
7 VAN ////////1——————1’4// /////’4 350
/] 350 3600 . 3600 ;/ / i
4 - . . . N / ) . . é
7 7 /
1 1 %
o | . - o -
Wi 2 Room A / Room B SN
: %
7 v
/) 4 /
A %
29 7 4
A % /
Y 2 1200 ¢] 1200
A PVl D1 7Y \ 2 //
. /P———ﬂ/// i e 9. I
" Wi — ‘Wi
| 1050 | 1000|700 f'_ 2630 . 100) 1000 | 1050 |
. - - Note: All dimensions are in mllhmcter
- : o Assume necessary dimensions
Foundation : -
Extemalwall: = - - Intemalwaﬂ
Depth: 900 “¥ - Depth: 750
L Widhe900 Width: 750 . -
Concrete depth:150- ;7 Concrete depth:130. -

- “Tread: 300 T RCC snab'mcmess wo

o ?'Floonoﬂoorhe;,m 2700
: Exlemalwali 330

o ‘“fIntemal waIl.2>0

DoorsD 1200:@100 RS
Windows Wi: moomoo_

" Windows W3 1200x1200
.”’,I-'nmesxze 75x100 -

Footings, width and depth Footing width and depth:
~ 1istfooting: 590and 130~ - 1st footing: 470 and 130..
* 2udfooting: 4702nd 130 2nd footing: 350 anid 130
3nd footing and phnth 350 th ~3nd footing and plinth: 230~

" Plinth height: 450 S ,;leth height: 450 -
Sitl h¢igh_t:750 A "', Sl“ helght 750

- Steps: o R

Riser: 150 _Pro;ecnen 600"
1100 thi pcc 'Parapet waB~ 110 th\ck, 300 }ugh at the end of roof pro;ectnon

cure .ol

e blal et T

Windows W2: 120011200

Doorsand wmdows shutcer' 35 thxck:_ e s
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Candidates are required to give their answers in their own words as far as practicable.
Antempt Al questions. SRR

The figures in the margin indicate Full Marks. '

Necessary figures are attached herewith.

Assume suitable data if necessary.-- - -

. a) Mention the various purposes of Estimating.

b) Write the units of measurement and payment for the following items of work:

(i) Surface excavation (i) Brick work in well steining
(iii)Lightening conductor (iv) Comice "~

. Describe how will you prepare a detailed estimate of a building.

Under what circumstances the following types of estimates prepa:ed?' a
a) Preliminary estimate  b) Revised estimate c) Supplementary estimate
d) Complete estimate _ v
a) What are the factors on which the unit rates of particular item of work depends?
b) Calculate the quantities of materials required for the following items of work:
(i) 75 m® of Brick work in (1:3) cement mortar
Gi) 115 m? of 75 mm thick PCC (1:2:4) in floor
c) Prepare an analysis of rate for WC Pan with low level Cistern.
o ) |
‘Prepare an analysis of rate for providing, laying and consolidation of 40mm thick
Premix Asphalt carpeting per m’. .
a) A town planning authority has to acquire an area of 500000 m? for the development of
new colony. After developing the area it is proposed to be sold at Rs 50.00 per m’.

Workout the maximum compensation which can be given to the owners whose land is
to be acquired for the development of the colony, assuming: -

(i) the authority is establishment charges 15% on the sale price

(ii) 40% area is to be provided for roads, parks etc ‘

(iii)Colony improvement expenditure Rs 8.00 per m’

(iv)Engineers and architect’s fee for surveying and planning the colony at 4% on the
sale price ¢

b) - Write short notes on:

(i) Scrap value (i1) Depreciation
(iii)Sinking fund ~ (iv) Capitalized value

14

]

(6
(6

[4x3]

(8]

[6]




6. Estimate the quantities of the following items of work from the accompanying RCC slab
" culvert drawings: C e s . ) {12}

a) Earthwork in mrcavat:on in foundation
. b) PCC (1:3:6) in foundation
" ¢) Brick work in (1:4) cement mortar '
d) PCC (1:2:4) for RCC slab et -

7. Estimate the quantities of the folféiyi_ng items of work from the accompanying Building
© drawings: ' - [12]

a) Earthwork in excavation in fonndahon e
b) Panelled door shutter
) Brick work in-foundation and plmth ST

8. Calculate ihe quaritities of earthwork of a hill road in side long ground from 0 mt0400m
partly in cutting and partly in filling with the following data: width of road = 10m, side
slope in cutting and filling = (1:1) and (2:1). The road has a downward gradient of 1 in
200. The cross slope of ground = 1 in’5. Formation level at0m = 1203.50m. [10]

Ground level | 1202.50 [ 1201.97 | 1202.35 | 1199.66 | 1200.50 | - '

Distance 0 71100 200 300 400

*Ek
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Candidatesarerequimdtogivetheiranswersintheirownwordsasfaraspmﬁcablc.

Attempt All questions.
The figures in the margin indicate Full Marks.

Necessary figures are attached herewith.
Assume suitable data if necessary.

Explain that estimated cost is never the actual cost. Also write principles of unit
measurement.
Explain in brief the various methods of taking out quantities of civil engineering works.
Why is a revised estimate required? Explain its reasons.
What are the types of estimates that are to be prepared for Administrative sanction?
a) What are the importances of Analysis of Rates? Explain the factors that affect rate
analysis.
b) Prepare Rate analysis of the following as per Norms of Nepal
(i) Ist class Brick in 1:6 C.S mortar in foundation for 1 cum.
(ii) 20mm thick Bitumen Premix carpeting in a wearing coat of a road for 1 squ.
‘What is project? Discuss estimation of irrigation project.

6. a) Esﬁmatetheqmnﬁﬁaoffdbvdngitemsofworkﬂmﬁtheammpmyingb\ﬂldh:g

drawings.
(i) Earthwork in excavation in foundation.
(ii) Lime concrete in foundation. ’
(idi)First class brickwork in foundation and plinth in cement mortar (1:6)
(iv)1* class brickwork in superstructure.
b) Prepare an estimate for a road portion from the following data.
- Formation width in Banking = 10m
- Formation with in cutting = 8m
- Side slope in cutting = 1:1
- Side slope in Banking = 2:1 (H:V)

Chainage 0 |30 |60 {90 }120 |150
Depth of art 05 103 102 |- - -

Ht.(Height) of Bank | - - - 03 105 |07
Cross slope of ground | 10:1 | 12:1 | 14:1 | 12:1 | 10:1 | 8:1

¢) Calculate the quantity of earthwork for portion of channel with following data:

Bed width=3m

Free board = 0.5m

Side slope for digging = 1:1

Side slope for banking = 1:1.5

Fuil supply depth=1m

Top width of bank = 1.5m

Chainage (m) 0 30 60 90
RL of Ground (m) | 224.8 | 224.43 | 224.12} 2245
Proposed Level (m) | 223.94 | 223.88 | 223.82 | 223.76

[4+2]

[4+4]
]

[242]
[4+4]

5]
el

(2 |

(81




d) Estimate

section provided in figure
The mild steel section reinforcement are 2.5% in

quantity of following works in RCC T-beam for a bridge of one span of 6m .

density of mild steel is 78.5 quintal per cu.m (7.85 gm/cm’)

(i) RCC work (1:2:4) for ribs, fillets, deck slab, kerb and wearing coat.
(ii) Steel and GI pipe works

7.700 —

below. Assume 45 cm bearing on either side of abutment.
beam and 1% in slab and post.

(8

15 %15 o salling post 120cm high, 136 emcic

7.000

Xord 10 cm wearing coat c.c. . y
/— RS 0200
e SR e L T T e e ——— 0200
1 N K 15x150m 1 [
‘ . et
L 1075 =2 2290 Lkz)
~ }—o3s0 '
All the dimension are in m. unless otherwise stated.
L L 2
»
6a)
N\ P
- \ | B [mf
A —y . Ce - od
A= | PaRYSECTIORAL-
X
PL
® ® &
B ROOM
! axs Tz
O
® . @ - -~
wou — ol =T
P 4O - Rzz7 s @
am 2@,}*' ',A
E—— I weass0 t—ﬂn—-— | U
PR RIS 15 b
. r—-!GST- 18 Tk

Y,
‘ - o

All the dimension are in om. unless otherwise stated.
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AHl questions. ’
The figures in the margin indicate Full Marks.
Necessary figures are attached herewith. -
Assume suitable data if necessary.
a) Describe the term estimate. State the necessity of estimated cost in construction work.
Mention the various requirements for preparing detailed estimate. [2+2+2]
b) (i) Describe briefly how will you prepare a detailed estimate of a building. [2x5]
(ii) Prepare bill of quantities from the following data for the construction of RCC
T-beam Decking bridge.
Quantity of work | Detail of work Rate per unit of work
108 m’ PCC (1:1:2) for RCC works Rs 13,200.00
3240 m" Formwork for RCC works Rs 750.00
21600 kg Steel reinforcement for RCC works | Rs115.00
18m’ PCC (1:2:4) wearing coat Rs 12090.00
a) What are the different methods of preparing approximate estimate? Write the
suitability of each method. [6)
b) Estimate the quantities of the following items of work from the accompanying
BUILDING drawings. [10}
i) Lime concrete in foundation -
ii) Brick work in second footing
iif) DOOR shutters
iv) 25 mm thick DPC )
i) What are the purposes of analysis of rate? Which points are taken into consideration _
while preparing analysis of rate? : - [4x4] -

- i) Estimate the quantities of cement, sand and coarse aggregate required for 12 cm thick

RCC slab of (1:1%:3) mix proportion. The outside dimensions of slab are 4.20m>3m.

iii) Calcnlate the quantities of materials required for 115m3 of brick masonary in (1:3)
cement mortar, (the size of brick is 240x115%60 mm and thickness of mortar is
12 mm)
iv) Prepare an analysis of rate for 12 mm thick cement plaster (1:3) in ceiling per 10m?.
Calculate the following items of work from the attached building drawing. [t16] -
i) Earthwork in excavation :
ii) Stone soling in foundation and sand filling in floor.
iif) PCC for RCC upto plinth beam
iv)Brick work upto plinth
Prepare an estimate of earthwork for a road portion from the following data: [16]
Formation width =8 m in cutting and 10 m n banking
Side slope ip cutting = 1:1
Side slope in Banking = 2:1 (H:V)

RD: 0 30 60 90 1120
RLS of ground: 5070 ]507.95 ]507.30 {50690 |506.50
- Formation level: 507.0 and upward gradient @ 1 is 150

Cross slope of ground: 1:10 [1:12 1:10 112 110

EE 2 ]
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‘AttemptAll questzons. e
 The figures in the margin indicate Full Marks. Marks
Nec ures are attached kerewn‘h.
Assume suitable data if necessary.
Deﬁne Estxmafe whai are the purposes of preparmg esnmate'7 Explam various
- rcqmremems for preparing detailed estimate. - - . o [2+3+
b) -What are various ‘methods of taking’ out quammes of items of works" Expla.m the
mpomnce of abstmct of bxll of quantities. - . ‘ [4+.
. a) ‘What are vanous types of estnnatc? Whem and when do you requue a rev:sed ] .
. wumate'f Explam A . . . ,[4‘*"’
‘b) Why is Rate 2nalysis necessar) in cml engmeenng works" Prepare rate. analy515 for - -
. »thefoﬂowmg S » A ‘ : [2+3+ o
i) Fnstclasanckworkm16CSmonar SRR ' o ~
i) Single coat wearing course surface dressmg‘ on top of WBM. o
- a) Mcntmn the vanous factors included in road project, estimate. Tt
: b) A bill road is to be’ constructed in a side long ground in cutting. Calculate the' o
" quantities of earth work i ina length of 200 m from the data gwen below: {1t
Formation width of road 8 m, side slope =2:1
Distance | Depth of cutting at center | Cross slope of ground
0 . 0.60m ] 8:1
100 _120m 10:1
200 1.80m 12:1
a) Work out the quantity of wrthwork from 1000 m length of a channe! wnh the
following data: -

i) Bedwidth=4.0m
ii) Proposed bed level at 0 m =1137.30

jii) Side slope in cutting = 1:1

iv) Side slope in banking=1 Y2:1
v) Top width of both bank = 1.50 m
vi) Full supply depth=60cm

_ vii)Free board = 45 cm

-.'b)

viii) Bed slope = 1 in 5000

Ground levels as given below: -
_ Distance | .0 | 500 1000
| Ground level 1137.90 | 1137.80 | 1137.60
e Proposed bed level |.1137.30. | -

Work out the quantmes of the followmg xtems of work’ from the accompanymo :

-~ SEPTIK TANK drawing:

; 1) Earthwork in Bxcavauon

1) -PCC(1:3:6)

: m) Bnckwork in (1 4) cement nurtor

'- Candxdat&s are teqmred to nge thelr answers in theu' own words as far as pracucab] e - b. o

it



5. . Calculate the quantity of Earthwork and area of permanent land required for the land
acquisition purpose for a portion of a channel from the following data: . [12+4)
Béd width=4 M, Free Board= 45 €m, Side slope in cutting 1:1, Side slopé inBanking=1%:1
Fiilisupply depth = 1m, Top width of bank=3 m {Left) 1.5 m Right o
THere Is 2 50 cm fall at 60 m distance ' - -
Ditance - . 10~ - }30 - 0. . . 1% 120 0 150
| REof6L_: 109.80 109.7 10635 . 110930 109.15 10930 .
RLofBed 109.52 Bed slope 1 in 3600 : '

‘For Qu¢stianc.3(B)'; x' :

. 45 cmdi

© 100 mun dia S W Tee’

P

a. manhole cover -

~50 mm dia, vent pipe

3Imin !eq‘g!h

- N LA ALY P A T S 1 ta h

15 30 ~Waterlevelt ! O
100 mm dia R = 5 ,
i ALY 20m s -
‘ ] SRR "~-lron foot step
_‘“% g Slape 1'in 40 - )
23 5 v T o WL TR TALUYS TALS DA .
N R R R TP T T Ot S P X 15
: O T
’ e - Lysecc
<.-Section of septictapk -
Ck 470m i
e :"ZI::'.'.'.'::ZIZ:::::I:::::::::.'."'.':::::I:I: SOIISIIIIZITIZIIIIIIONT .
[ ittt st S .
doals . \ ) -1 1100 mm DIA
, :55‘ P {,/ ron foot steps..,'., " :'i; S.W.f_’ipc .
b it H *20’% 370 m—i== 1 9.90/m
RS TN, - o »” 1
Poyed . S / R
AT ) ! N M.N. Cover | . (AEE K
T G L T Treated
Dbl N LA _{:"30 % 30 N A3# o
ot oy Opening vy} effluent -
SRS « 30— 101 + it
i ; i
i : 1 20 + : 1
i i at
B A m— I XE
[ R el - by
[ e ——— ¥

- lan-of sep

.. {Alldimensions in cm except of erwise mentioned).
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. .
The figures in the margin indicate Full Marks.

Necessary figures are attached herewith.

Assume su_itable_dam if necessary. . e

-

a) What are the purposes of prepanng an estimate of quantities of work and its cost?

Explain the data required for preparing an estimate. [4+4]
b) What are various methods of taking quantities of works? Explain their uses. What do
you understand by Bill of Quantities? [4+2]
a) What are the components of a complete estimate? When and where are approximate
- estimate and revised estimate used? [3+3]
b) What do you mean by Project estimate? How do you write a Project report for a |
building project? [2+4]
a) - What is Rate analysis? Write importance of Rate analysis. [3+3]
b) Prepare Rate analysis for the following items of work: [6+6]
i) Brick work in (1:6) cement mortar in ground floor level. ek
“ii) 20 mm thick premix carpeting wearing course
OR
500 long WC. Pan with low level cistern per-no. ‘
Prepare detailed estimate of the following items of work for a building from the attached, R
drawing: [12]
1) Earthwork in excavation in foundation |
ii) Lime concrete in foundation
iii) Brick work in 1:6 cément sand mortar in formation up to plinth
Calculate earthwork for a portion of hill road from the following data: [12]
Chainage Om 30m 60 m 90 m
RL of GL 104.0m | 1050m | 106.0m | 107.0m
Formation level 105.0m | 1055m | 106.0m | 106.5m
Transverse / cross slope of ground 20:1 15:1 12:1 10:1 -
Formation width = 10 m, side slope in cutting = 1:1
Sade slope in banking = (2:1) (H:V)
Prepare detailed estimate for the following items of work from the glven drawing -of :
, {4+4+4}

septic tank and soak pit.

i) Earthwork in excavation in septic tank and soak pit

i) Plain cement concrete (1 :3:6) in foundation

1i1) Brick work in (1:6) cemeni_moxftar in septic tank and soak pit

Kk %
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Candxdatwarereqmrcdtogwethctranswersmmexrown words asfaraspract:cable
Attempt Al questions. _ , :
The figures in the margin mdzcate FuHMarks C
Necessary figures are attached herewith. . f )
Assume suitable data if necessary. -
- Explain with example process of preparatior of 2 preliminary estimate of a office building. {5]
a) Explam with neat sketches to.workout qnantxty of semi-circular arch (span, thickness and .~ -
rise of arch given). N O
b) Prepare tables of quantity sheet and abstract cost for a residential buxldmg - Bl
_ ¢) What is Bill of quantities? State 1ts importance. : SR [31 .
List most common units of measurement and payment for cml works and samtary works (at
least five from each). : SN E R
~a) Prcpme materials required for an items of brickwork in cement mortar (1:4). Swe of bnck
.. is 230mmx110mmx55mm, with mortar joint 10mm. 6] . -
~-b) Prepare rate analysis for 20mm thick cement sand plaster (1: 4) in wall per 1()0m2 {61
“€) Explam various factors ‘which affects the rate analysxs L L "[6]
“Define project. stcuss estimate of irrigation project. : ' ~ - I5]
a) Estimate detailed quantities for the fol]owmg items form attached buxldmg dmwmg =
- 1) Earth work in-excavation in foundatxon . : , - :[4] o
if) Brick work in cement sand (1:6) mortar up to plinth A o [4] :-
 iii) 40 mm thick sal work wood paneled door shutter . . ‘ 4
"iv) 12 mm thick inside cement plaster (1:6) _ ‘ ' R -5 R

b) Calculate the quantities of earthwork of a portion of hill road from the following data:  [12] -

Formulation width = 8m, side slope in cutting and filling = (1:1) and (2:1)

Distance | Depthof cut | Depthof fill | Cross slope of
: ' . ground
0m 0.30 - ’ 10:1 . .
30m 0.20 - ' 15:1 e
60m - 1 - 050 12:1 o
90 m - 0.70 8:1

Workout the quantity of well foundation of a bridge. The well is to be circular of 4.5 meter

internal diameter with 800 mm wall in 1:6.cement and sand mortar. The well to be founded

on strata 15 meter below bed of river which is dry during the hot weather. Bottom of the well

to be plugged with 1.0 meter thick cement concrete 1:4:8 and the top to be sealzed with 075

meter thick cement concrete 1:4:8 and central portion is to be sand filled. - C9]
: Fk* : -

£ e e e e s e e e
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TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE ! Full Marks | 80 B
Examination Control Division | Programme | BCE PassMarks |32 _§
2071 Shawan Year/Part |[IV/I] Time 3hrs.
Subject: - Estimating and Costing (CE705)
Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full Marks.
Necessary figures-are attached herewith.
Assume suitable data if necessary.
a) Define estimate and write its purpose. [5]
b) What are the various methods of taking out qualities? Explain with figure. [6]
¢) What are the units of measurements and payments of the following items? [51
i) Earth work in excavation
i) Woodwork in door and window shutiers
iti) W.C pan
iv) Reinforcement work
v) White washing e
a) What is analysis of rates? Write the requirements of rate analysis. 51
b) Prepare the analysis of rates for 12 mm thick 1:4 cement plastering on ceiling per -~
10 m”. (51
¢) Find the quality of materials required for first class B/W in 1: 4 cement sand mortar
 per 150m’. (Assume size of brick = 230x110x57 mm and thickness of motor is
12mm) - {6}
a) What are the different types of estimate and in which conditions they are used? [71
b) Calculate the volume of earthwork in the hill road having formation width of road is
10 m from the following data: , {91
Distance (m) | Depth of cut(m) | Ht.of fillm) | Cross Slope Remarks
0 0.90 - 10:1 Side slope:
100 - 1.20 6:1 Cutting = 1:1
200 - 0.50 5:1 Filling =2:1
‘ a) What are the things that should be considered for preparing project estimate report of
an irrigation project? , ‘
b) What are the difference between (i) contingencies and overhead costs. (ii) Bill of
quantities and Abstract of cost. [8]
Estimate the following items of work from the attached drawing provided behind this
[4x4]

page:

1) Earth work in excavation in septic tank and soak pit

ii}) Brick work in 1:6 cement sand mortar

iii) Dry brick work

iv} Brick aggregate filling

EE £ 3
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[ TRIBHUVAN UNIVERSITY Examm. _
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Conirel Division | Programme | BCE Pass Marks | 32
2076 Chaitra Year/Pant | IV/1 [Time 13w,

Subjeci: - :;st:manng and Costmg (CE703)

Candidates are required 10 axvethcnranswemmﬂmown words asfaxaspracncabie

Azempt AH questions.

The figures in the margin indicate Full Marks.
Necessary figures are attached herewitl.
Assume suitable data if necessary.

k<x\x

-

a) Whatarethﬂpt@oscs ofEshmanngandCosungVExplamthedazareqmredfor
Estimating. _ 345}
b) Fxpiam in short the various methods of takmg quantities in bmldmg works , 41
2. ay Wha do vou understand by approximate mma.e’? When do vou need revised
estimate? And Why? Explain. ' _
b) What are the purposes of Rate Analysis? Prepare Rate analysis of the following: [4+4+4]
i) 1% class brick work is 1:6 C.S mmtarperm
u) 25 mm thick premix carpeting per m 2'W.C commode low leve] cistern per no.
3. a) What zre the works that an estimator has to take account in project estimate? Explain. {61
b) Find out the quantities of the following items of work of 2 T-beam seekmg of a bnnge

#+4]

~ with 6.m span and 45 cm bearing at ends.
f‘} RCC work {i:2:4) excluding steel
... ii} Cement concrete {1:2:4) in wearng coat
4. Prepared a detailed estimate of the foliowing items of ‘work of a buﬂdmg (dmmng :
[5+H4+5]

attached here with}

1) Earth work in excavaticn
i}y PCC (i:3:5) in foundation .
1if) Brick work is 1:6 c.s mortar in foundation and plnth ‘ R

5. Estimate the quatities of earthwork for a portion of a hilly road from following daia: [10]
Formation width=10m
Side slopss in cutiing = 1:1 and in Banking =2:1 (H.V) lcngth of chain=30m
Chainage: 12 13 14 15
Depth of cut: 4 02 - -
- Ht.of Banking: - - 3 05
Transverse :,Iopa of ground: 1:10 1:12 1:1¢ 18
6. Caicuiaie the Qu’a‘IZL 1y ¢f 2erth work for a portion of channel with the foilowing data: [10]
® Ded width=3m
» Tyes Bcarf. 044m
@ Szd»s slope for digging = 1:1
e Side siope for Banking = 1: 1A (ViH)
« Fuliy suppiy depth=1m
s Topwidih gfbank=1.5m
Chainage: ] 30 60 90 120 156
RLGFGL: 22524 2243 22443 22432 2245 22498
Proposed leve 22400 22394 22388 22382 22376 2237

Also draw s tvpical X-section.

-55-
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g5 TRIBHUVAN UNIVERSITY | Exam. [ Oid Back (2065 & Eartier Batck) }
INSTITUTE GF ENCGINEERING | Levsj | BE .| Fall Maris | 80 i

. L. ) I — ~ —
Examination Control Division [ Programme | BCE PassMarks [32 |
2070 Ashad { Year / Part | V/1 | Time 3 brs. 5

Subject: - Estimating

& Valuation (EG726CE)

v" Candidates are required to give their answers in their own words ag far as practicable,

¥ Attempt All questions.

Y The figures in the margin indicate Full Marks.

v Necessary fisures are atioched fzrewith,
v Assume suitable datg if necessary.

" 1. 2) Prepare the approximate cost of a res;

dential building when the prevailing plinth area

rate is Rs. 80,000, per sq.m. the carpet area is 50 sq.m. The area of corridor and
verandah is total taken 15% of the plinth area and 8% of plinth area is taken for wall,

b) What are the Ppuzpose of estimating?

¢) . What are the units of measurement of the following jtems work?

i) Surface dressing
1) Doors and windows shuiters
ifi) Pointing works

iV} Steel reinforcement for RCC works

What is ‘rate analysis? What are the re

quirement of rate analysis?

b) Calculaie the quantities of materials required for 15m? brick masonry in (1:4) cement

‘sand mortar. Assume the size of brick
is 12mm. :

230x110x55mm and thickness of mortar Jjoint

¢) Prepare an analysis of rate for 12mm thick cement sand plaster (1:6) in wall ‘ﬁer

100m?,

3. A'town planning authority has to acquire an area of 250,000 sq.m. for the development of
& new colony. After developing the area it is proposed to be sold at Rs, 10,000 per sq.m

workout the maximum compensation which can be given to the owners whose land is to
be acquired for'the development of the colony. Assume: _— o

1) The authorities estabiishment charge is 15% of sele price. -
i) 40% area is to be provided for road, parks and other ammenities.
if1) Colony improvement expenditure is Rs. 10 per 5q.m.

iv) Charge of engineer and architect s

5% of sale price.

Work out ths valuation of under developed property from the above datg,

mpose of selling.

building %or the

©
Iy
g

ey
F

3
)
]

I
O
|
+

Y 0
:‘" ot

v

ki
o
)

5) Mention the verious data required 10 prepare a valuation report of a piece of land with

T

]
(X
]

4]
[4]
4]

4]

(4]

[4]
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- 'Y

Chainage/Tistance | i00m 200 250 350 490

R.L. of groun 952.0m [952.5m |953.95 |9550 |954.0
bt) Caleulate the earth work of a hill road from the foliowing data:
Distancs Central depth | Cross slope of the ground (H:V)
Cutting (m) | Filling (m) |

0 - 10.80 - 12:1

50 1.20 - 10:1

100 - 1.40 8:1

Width of road = 8m |

- Side slope in filling = 2:1
Side slope in cutting = 1:1
5. Estimate ik= quantities of the following items of work from the accompanying drawing of
slab culvert.

2) Earth work in excavation

b) Cement concrete (1:3:6)

¢) Brick work in cement sand mortar

d) R.C.C. work
The general specification are as follows: ae ) ,
Foundation shall be of cement concrete 1:3:6. Brick work shall be of first class in cement
mortar 1:4. Exposed surfaces of brick masonry shall be cement pointed 1:3 carried upto 15cm
below G.L. The exposed surfaces of R.C.C. shall be given a smooth finish during cenfring
and no plastering shall be allowed. The string cources shall be 8cm deep and 12mm thick
with cement mortar 1:3 finished with neat cement (wt. of 16mm and 10mm dia bars are 1.58
kg and 0.62kg respectively perr.m) ‘
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h 04 TRIBHUVAN UNTVERSITY Exam. ; e
'INSTITUTE OF ENGINEERING Level BE. . Full Marks | 80
Examination Control Division ; Pregramme | BCE Pass Marks | 32

2069 Chaitra Year /Past | IV/] Time 3hrs.

Subject: - Estimating and Costing (CE705)

¥" Candidates are required to give their answers in their own words as far as practicable.
v Anempt All questions. : . e '
Y’ The figures in the margin indicate Full Marks.

v’ Necessary figures are attached herewith.

v Assume suitable data if necessary.

1. })/Whﬂ is an estimate? Briefly describe the data required for preparation of an estimate. [2+3]
b) Whefis a detailed estimate? When and where the following estimates are prepared? [2+2+2]
1Y Revised estimate
11} Cube rate esumate e )
e 2. a)_Whidl do you understand by contigencies? How the following items of work are
measured? Write with units of measurement znd payments. [2+2+2]

)" Damp proof course
i1} Bending and binding of reinforcement

Mxplain two popular methods to calculate quantities of a building. 4]
3. yWhy is rate analysis prepared? Prepare an analysis of rate for PCC (1:2:4) for RCC
work in a floor slab.

b)~Calculate the quantities of materials required for the following item of works. [4+4]
1) 500 sq.m.15mm thick Cement sand plastering (1:4) in wall :
1) 20 cu.m. of brick work in cement sand mortar (1:5) in foundation (Assume size of
brick 240x120x66 mm and 12 mm thickness of mortar joint )

[2+6]

4. Write short notes on: (any two) [4+4]

i) Small water supply project estimate

1} Importance of rate analysis and requirements for rate analysis
if) Bill of quantities

5,/Calculate the quantities of the following items of work from the attached building

drawing No.1. [4+4+2+42]
1) Earth work in excavation in foundation .

. 1) Brick work in cement mortar (1:4) in foundation and plinth
11i) Wood work in door shutters
1v) PCC in foundation

6 imate the quantities required for PCC in foundation and brick work as shown in -
attached drawing No.2 of slab culvert: [4+6]
1. _a)"Prepare an estimate of a Earthwork in cutting and filling of a portion of a road from
- the given data: / 1 [8]
Road width : 10m ! \So > = e
Side slopes in ciffting 1.5:T'and in banking 2:1 27 % e
Downward grading ] i_y;so :
Chatnage / Distance 0 30 60 90m
Ground level (m), 102 104- 103 99
Formation level (m). ' _1:90 55 90 8s .
\y/@te down the formula for calculates of cross sectional area and area of permanent
land for a portion: of an irrigation canal in full embankment with clear sketch. [51
=2 or-J - -4

ﬂéﬁate the quantities of earth work and brick work of a'soak pit with 1.5 m external

diameter, 20 cm wall thickness and 3.5 i depth from ground level.
Ak
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05 _TRIBHUVAN UNIVERSITY  ~ Exam. - Re ;‘-/Baqi’ '
INSTITUTE OF ENGINEERING ALevet” “|BE T FnllMarks '89
Exammatxon Control D1v1510n Programme | BCE ~ 7 ™'| PassMarks |32
"2068 Chaitra - SR YearlPart IVII ~ iTime 7 {3 & .

e i R . e .,,.:... L i
Tt AL R MR L S S 2

Sub]ect Esnmatmg and VaIuatxon

Candidates are reqmred to glve their answers in their own words as far as prachcable
Attempt Al questions. B
The figures in the margin mdlcate Full Marks. : ’ o
Necessary figures are atiached herewith.
Assume suilable data ﬂ necessa;y.

LSRN N NN

a) Deﬁne Esnmate Explam how you prepare prehmmary esumate ofa bmldmg project
for the administrative approval.

b) What are the types of estimates? Explain with condmons when they are used. [9]
2. a) Discuss briefly the factors which affect the unit price of an itém of work. [4]

b) . Work out the number of bricks, cement and sand required for 115m’ of bnck masonry - :
in (1:3) cement mortar in superstructure. The size of brick is 240x120x60mm and the ‘
thickness of mortar joint is I2mm. - - (4]

c) Prepare an analysis of raie for 50mm thick PCC (1:1 %:3)in floor. [4}
d) Prepare an analysis of rate for W.C. commode with low level cistern 4]

Pt
.

[2+5]

3} Estimate the quantity of earthwork between 20m chamage and 100m chainage at
equal interval of 20m. (Plain road) , 8]

Distance in chainage (m) {20m [40m | 60m | 80m 100m 120m 140m L
RL of ground(m) 77.74 {77.80 | 7820 | 80.25 | 80.00 | 79.60 | 79.80
.| 8040 : !
7/

Formation level at 20m chainage is 78.70m. ] i
Formation width of the road = 12m .
-Side slope in cutting = 1:1 w7 :
Side slope in filling =2:1
Formanon has a rising gradient of 1 in 100.
b) A road is to be constructed in hilly area with formatxon width of 10m, 31de slope in
banking 2:1 and cutting 1:1. The height of banking and depth of cutting at center line
of the road is given below. The cross slopes of the ground are also given at different -
sections. Calculate the quantities of earth work. 81

Chainage/distance | cutting | filling | Cross slopes of ground
0 060 | - 10:1
30 ) - 0.40 15:1
60 -y - _|-060) - 121 .




4. a) Estimate the quantities of the following items of work from the accompanymg
; building drawing. (assume mxssmg data) »

Lo i) Earﬂlworkmexcavanon L :
- ii) RCC work - :

Bit)) Brick work in fou.ndanon and p

LHiv) Woodwork Fordoors

b)l Estimate the quanhty of the followmg jtem of work from the accompanymg RCC
" T-beam decking beam for a bridge of one span of 6.50 metre. The bearing of the
. beams on either side of the abutment = 50cm. The steel reinforcement in beam may be
. assumed as 2.5C percent and in the slab, Post, fillet, kerb as 1 .50 percent of the
1 ‘volume of PCC.

i) PCCM20(J:1%:3) for REC works.
ii) Steel reinforcement
S ve— 7.54m

$.
229m 1. K ‘.:n_’!_
: Bos lt o
LE“—]

—’13;}.—

sish: 1.5% Rec ~T- bewim decking

5. a) A 25 years old property is fetching an ancnal rent of Rs.1,45,000/-. The lik of the
building was expected to be 70 years. The rate for interest for sinking fund is 5% and
that for capitalization is 7%. The estimated cost of land at present is Rs.25,00,000/-
and at the end of life of building, its scrap value will be Rs.5,00 000/-. The owner is
paying the other expenses annua]ly at 35% of income. Determine the value of the
property. :

b) Wiite short notes oa: (any two)
1) Sinking fund
i) Capitalized vaiue
iit) Salvage vaiue

k& oz

: ‘_'[3]

51

(8]
[4+4]




INSTITUTE OF ENGINEERING | Level BE
Examination Control Division | Programme | BCE Pass Marks ;32

pverowmsry [Tan I T
' Full Marks | 80

2079 Bhadra Year/Part [ IV/] ; Time 3 hrs.

Sﬁbject: - Transportation Engineering II (CE 703)

R RS

D
.

9.

10. Describe the importance and methods of lightin,

'Candidates are required to give their answers in their own words as far as practicable.

 Attempt All questions.
The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.
Assume suitable data if necessary.
Describe the critical physical mental and psychological characteristics of driver that affect
his/her traffic performance. ‘ - S
Assuming the liner speed-density relationship, the mean free speed is observed to be 90
kmph near zero density and the corresponding jam density is 150veh/hr. Average length
of vehicle is 6.1 m. ,

a) Write down the speed-density and flow density equation.

b) Draw v=k, v-q and g-v diagram indicating the critical values.

¢) Compute speed and density corresponding to flow of 800veh/hr. - »

d). Compute the avg headways, spacing, clearance and gap when the flow is maximum.

Discuss traffic capacity of road and its types. Prepare a neat sketch of a rotary intersection
with its geometric elements. _ S :
The design hour traffic and saturation headway at a four-legged intersection are:

Approach [ North (N) | South (S) | East (E) | West W)
Design hour flow 450 430 350 315
Saturation headway (sec) | 2.25 2.33 2.5 2.75

hase signal for the intersection based on Webster method and draw the

Design a two p
phase diagram. Use amber time of 2 sec on each phase for clearance and start-up loss

time phase per phase of 1.5 sec.
Discuss the step by step procedure for the determining of rigi

on IRC guidelines. , ,
ement for a two lane highway using provided tables and catalogues.

Design a flexible pav
tests conducted at eight locations are: 11%, 7%, 6%,

Subgrade CBR values obtained from _
7%, 4%, 4%, 8%, and 5%. Total both directional traffic as per last count is 340 CV/day

with 60% vehicles of 10000 kg axle load and 40% vehicles of 9000 axle load. Use design
life of 10 years, expected completion period of 2.5 years from the date of last count and a
traffic growth rate of 7%. State your assumption for estimating the design traffic.

List out different soil stabilization methods. Write down construction procedure of soil
cement stabilized road including details of equipment and material requirement.

Describe the construction procedure of Asphalt Concrete including the requirements on
material, constmction steps, plants and equipments and the tests for quality control.

flexible pavement? Describe the deflection

d pavement thickness based

What are the most common failures of
approach for the design of overlay for flexible pavement. .
g and ventilation in road tunnels.

*¥%

-m»'

[8]

(8]
(8]

(8]

[8]
[2+6]
(8]

(8]
(8]



Traffic classes . v B
.:mao classes " Range :om mmmv_
T1 <08 A _
5 T2 0.3-07
T3 . 07-158
T4 1.5-3.0
15 30-6.0
T8 _ 6.0-10 $2
ST o 10-17 . ;
.18 17 -30
© Subgrade strength classes
Class Range o ‘ 83
. (CBR %)
31 .m. | T
82 3.4° |
83 5-7 . ‘ 54
84 8-14 e ; 200 [ il
86 15-29 . N i1 AR [ ...
86 . 30 | _
s5
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