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PROFESSIONAL EXAMINATION FOR OFFICERS OF THE IRRIGATION &
WATERWAYS DEPARTMENT (CIVIL BRANCH)

¥ovember, 2009

PAPER T — PHEPARATION OF SIMPLE DESTIGN AND ESTIMATES AND
PROCESS FOR PREPARING MATERIALS FOR WORKS

Allowed - 3 Hours Full Marks = 100
Pa=s Marks = &0

Answer any four :

{a) Percentage strength of concrete w.r.t. 28 days strength
at ages 7 days, 3 months & 12 months ?

(b} Slump required for low, medium & high workability af
conorete 7

{e) In design of foundation Slsb two types of checking of
shear is required-those are ?

{d} The allowable punching shear stress in working stress &
1imit state of design is ?

{e) The minimum area of tension & shear reinforeement and
that of maxgimum area of tension & compression reinforee-
ment of a beam is 7 e

write short notes on any four 1

(a} ¥or watering, (b) Rain Hystograph, {e) Berm & Counter
Berm of a canal, (@) Rainfall interception, (e) Regime channel.
Lsd

A trapezoidal channel 5.00 meter wide and having a side slope
oFf 1.50 § 1.00 (H § ¥) 1s laid on a slope of 0,00035, The
roughness coeffloient n = 0.015. Find the normal depth for a2
discharge of 20 cumec through this channel.

A reinforce conerete wall of 150 mm. thickness is designed for
a compressicn of 87.00 ton per meter for effective height of
the wall as 2.90 meter with M-20 concrete & Fe-415 HYSD Bar.
Design and draw the sectiom of the walls

Answer any four i

(a) The foundaticn of size 2800 x 2000 of a column placed at
depth 1600 mm with Yaeil =1.75 ton/M3, carrying a verti-
cal losd of 25.00 ton with an eceentricity of 700 mm about
its major axls. Draw the design shear force diagram of the
pase slsb along its length. Assume the major axis of the
column & the base slab 1s same. Neglect gelf weight of the
slab. :

{b) A halanced rectangular R.C.C. section is modified to enhan=
ce the working moment capacity by doubling the tension re-
inforcement. Show that the emhanced working moment capacity
W.r.t. the balanced section is 26 percent. Given (., = T Pa
& Gge =230 MPa.

{c) A stream of 130 litres per second was diverted from a canal
and 100 1itres per second wers delivered to the field. An
area of 1,60 hectares was irrigated in 8 hrs, The effective
depth of root zone was 1,70 m. The run-off loss in the field
was 420 cum, The depth of water pemetration varied linearly
from 1.70% at the head end of the field to 1.10™ at the
tail end. Available moisture holding ecapacity of the soil i1s
20 cm per meter depth of soil. Trrigation was started at a
melsture extraction level of 50% of the available moisture.
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Determine (i) Water conveyance efficiency, (1i) Water appli-
cation efficiency, (iil) Water storage efficlency and

{iv]) Water distribution efficiency.

(v} wWhat is the duty & delta of the crop at this field level

if such watering is required four times during the Base perled.

(d} Below are given the observed bearings of the lines of a
traverse ABCDE with a compass in a place where local akt-
raction was suspected.

Line Fore bearing Back bearing
AR 1917 45" 1370

BC 39° 30! 2232° 30!

cb 22% 159 200° 3p!

DE 242° a5t B2° 45!

BA 330° 15 147° 45!

Find the gorrected bearings of the lines.

{(e) The folleowing consecutive readings were taken with a level
and a 4,0 meter levelling staff on continuously sloping
ground and a common interval of 30 m.

0.585 on F. ﬂtg:"rﬁ, 1.953' 2.845, 3-644; 31933; 0.952,1.035;
1.689, 2,534, 3.844, 0.956, 1.579, 3.016 on B.

The elevation of A was 520,450, Make up a level book and
apply the usual checks,

Determine the gradient of the line AB. 10x4

Assign & draw the suitable section of a cantilever retaining
wall with tapered stem to retain earth of 3.00 meter height.
Place the foundation of the wall at a rational depth and check
the stability of the assigned section against overturning &
sliding. Assume data regquired reasonably. 10

A circular pond of radius 20.00™ is to be protected by canti-
lever retaining wall as assigned above 1in Question No.6 on one
seventh of its periphery in a single stretch. Compute the guan-
tity estimate for the following iteme : (a) Barthwork im ex-
cavation, (b) Earthwork im £illing, (e} Structural concrete and
(d) Shuttering for the retaining wall. 3434444

Write specifications of any three of the following

{a) TFoundation of falsewark,

{b) Removal of formwork,

{c) Casting of a vertical compression member,

{d} PFabrication of a M.S. Flap shutter, dx3



PROFESSIONAL EXAMINATION FOR OFFICERS OF THE IRRIGATION &

WATERWAYS DEPARTMENT (CIVIL BRANCH)

Movember, 2009
PAPER-I-RESOURCES OF MATERIALS, MODE OF UTILISATION AND

MANAGEMENT OF WORKS AND DEPARTMENTAL RULES AND ACCOUNTS

PROCEDURE

Time Allowed — 3 Hours Full Marks -100

Pass Marks — 60
Answer all the questions.

GROUP-A

1)Write in brief on the following {any four):

2)

a)
b)
c)
d)
e

Approach Embankment and Afflux Embankment
Attracting Spur and Repelling Spur
Critical Velocity and Design Velocity
Shrinkage and Creep
Structural Steal and Reinforcing Steel
3x4=12

“The concrete mix proportions chosen should be such that the concrate is of adequate
workability for the placing condifions of the concrete and can properly be compacted with
the means available™—

i) Explain the above statement with reasons. YWhat is ‘silump' of concrete?
i) Suggestthe range of workability of concrete for the following placing conditions:
a) In-situ piling
b) Pavement
c) Heavily reinforced beams
d) Fiilling trenches
e) Lightly reinforced stabs
f) Canal lining
g) Mass concrete
4+1+1x7=12

3) State briefly the functions the following materials perform when used in Civil Engineering
works:

4)

a)
b)
c)
d)
e)

Copper Strip-12 to 16 gauge thick
Geotextile

Super-Plasticizer

Elastomeric Bearing

M.5. Sheet Pile

Rubbet seal

2x6=12

What is @ ‘Bar Chart'?
What are PERT and CPM? Of the two which is used in construction jobs?
What is ‘critical’ about CPM? Define 'Event’ and "Activity' in the context of CPM.
What are ‘Earliest Event Time' and ‘Latest Event Time'? To which network does it
pertain?
The 'Optimistic Time’, ‘Pessimistic Time', 'Most Probable Time' and ‘Expected Time'
pertains to which network?
Between PERT and CPM, which is basically .synthesizing in concept and which is
analytic in concept and why?

141 144 +3+14+3=14
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2)
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Write short note on (any four):

a)

b)

€)
d)

e)

g

Eamest Money & Security Deposit
Measurement Book & Standard Measurement Book
Reduced Rate & Part Rate
Aquittance Roll & Muster Roll
Hand Receipt & Treasury Challan
3xd4=12

How are works executed in Govemment Departments?
What are the different types of contract?
What Is a ‘Tender'? Name the diffierent Forms of Tender?
Mention the works applicable to each Form.
When does a single Tender become a valid Tender?
Name the ranks of officers who can accept tenders or make contracts for public works,
the financial limits of tender acceptance being fixed by different Departments in
consultation with Finance Department from time to time.
2+43+3+1'1,+3+1',=14

When is Clause-2 of the contract imposed en the coniractor?
When does Clause-3 of the contract agreement imposed?
What does Clause-3a of the contract agreement state?
Which subject is dealt in Clause-25 of the contract?
What is a Supplementary Estimate?
When does a Revised Estimate be submifted? What shall accompany & Revised
Estimate?
1#1+1+14+3+5=12

In case of loss or shortage of stores of Government property, what action shall be
taken by Head of Office?
Can any undisbursed cash be kept in a Savings Bank account? For how much period
can any undisbursed cash be kept in the office chest? What is to be done with this
amount beyond the stipulated period?
When shall the pension papers of an incumbent be sent fo AG? Who acts as the
pension sanctioning authority?
Can the DDO stand as a guarantor of any Government employee for the purpose of
obtaining loans from commercial banks?
Can Jeave be claimed as a right? Mention the rule of deduction of casual leave for
perpatual late attendance. Name the leaves in right chronological order to be deducted
from a Government employee’s account when he/she has no casual leave to hisfher
credit.
Shall contribution towards G.I.S.S. be deducted from the subsistence Grant of a
suspended employee?
State the fimits of Provident Fund deduction from monthly salary bills.

243+ 1+ s [41=12
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PROFESSIONAL EXAMINATION FOR OFFICERS OF THE PUBLIC WORKS
DEPARTMENT AND REFUGEE RELIEF & REHABILITATION
DEPARTMENT (CIVIL BRANCH)

November, 2009

PAPER 1—PREPARATION OF SIMPLE DESIGNS AND ESTIMATES AND
PROCESS FOR PREPARING MATERIALS FOR WORKS
Time Allowed—3 Houry Full Marks—100
Pass Marks—6()
Reasonable assumptions may be made for missing data, if any.
All the dimensions in the figures are in mm except menrioned otherwise,

1. A square pile cap of 4-pile group supports a square column of dimension 600 mm x 600 mm. Diameter
of each pile shall be 500 mm,

Applied vertical load = 1000 kN
Applied moment about X-axis = 150 kN-m
Applied moment about Y-axis = 225kN-m

where X and Y axes are orthogonal axes in horizontal plane.

{a) Find out the maximum reaction on a single pile. Assume centre to centre distance of piles 3 times
the diameter of the pile.

{h) Design the pile cap against one way and two way (punching) shear. No shear reinforcement shall
be provided in the pile cap.

Grade of concrete — M-25
Grade of reinforcement — Pe-415
Clear cover to main reinforcement — 75 mm

Refer Table No. 2 or Table No. 3 according to your choice of method of design.

{c) Dvaw a neat sketch of pile cap showing reinforcement details, according to LS. code of practice.
24845
or,

2. (a) A 250 m high mast of 400 mm diameter is to be erected for lighting arrangement. A maximum wind
pressure of 1-50 kN/m? will be considered to be applied throughout the length of the mast. The mast is fixed at
hase with the help of holding down bolts of 25 mm dia. Find oul the diameter and length of bolts required to
be embeded in the reinforced concrete pedestal.

Assume grade of steel of bolt — Fe-250
Grade of concrete — M-25
Bond stress in tension — 09 N/mm?

Sell weight of mast and lighting arrangement may be neglected.
Size of the square base plate—700 mm » 700 mm.

Please Turn Over
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Minimum clear distance between the bolt holes shall be 50 mm.
Distance from C/L of bolt holes to the edge of the base plate may be taken as 65 mm.

{b) Calculate the maximum scour depth for pier and abutment of a three span bridge of each span of
12:0 m: across an alluvial stream carrying a discharge ol 85-0 cumecs, Silt factor may be considered as 1-20. Use
the formula as per TRC : 5P : 13-2004.

(¢) Find out the amount of superelevation to be provided in a horizontal curve for design speed B0 km/
hour. Radius of curvature is 250 m and cocfficient of friction between tyre and road surface is 015,

(d) The gradient of two approaches of a vertical curve are + % and - Tis respectively. Find out total angle
of deviation at the vertical inlersection point, G4+44342

3. (a) Design a one-way strip footing (base slab and strip beam} as shown in the Fig. 1. The vertical loads
on the interior columns are 850 kN and on the outer columns 650 kN. Assume suitable net safe bearing capacity
of soil as per requirement. Width of strip beam shall be 500 mm.

Assume grade of concrete — M-25
Grade of reinforcement — Fe-415
Clear cover to main reinforcement — 50 mm

Refar Table 2 or Table 3 according to your choice of method of design,

{b) Draw a neat sketch of reinforcement details, showing long section and cruss sections of the beam
at end support, any interior support and at middle of any intermediate span as per codal provision. 1045

O,

4. (a) A built up column section made with ISMB 250 with additional plates welded with both the flanges,
has (o carry an axial load of 600 kN. The effective length of the column s 5-0 m. Find out the minimum thickness
of the plates to be fixed with the flanges of ISMB 250, to carry the load, shear width of the plate shall be
200 mm.

Sectional properties of ISMB-250 are as follows:
[ — 51316 cm’

[ — 3345 cm*
¥, — 10-39 cm
T 2:65 cm

Sectional ares — 4735 cm?
Grade of steel for ISMB-250 —Fe-250
Permissible stress in axial compression for different sienderness ratio are given below:

Slenderness ratio (A) o, (N/mm?)
90 90
100 80
110 72
120 64

(b} Find out the total forcefunit width of a smooth vertical wall due to active earth pressure and show
the location of the resultant horizontal force on the system as shown in the Fig. 7. Use Rankine's earth pressure
equation to calculate active earth pressure.
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(¢) A simply supported beam of span length ‘I’ with equal overhang on both sides of length *a* carrying
awd.l. wiunit over the complete length. Find out the ratio of *a’ and ‘I’ so that, maximum sagging and hogging
moment may be equal. BG+643

5. (a} Design the panels of slab in an office building marked as Sr— S, S3 in the Fig. 2, for hending
moment only.

Assume slab thickness—I140 mm.

Assume suitable loads for floor finish, light partiion and live load following IS codes of practice.
(IS: 875, Par—II)

Assume Grade of concrete—M-25,
Grade of reinforcement—Fe-415
Clear cover to main reinforcement—20 mm
Refer Table 1 to calculate bending moments.
Check for deflection is not required.
(b) Draw a neat skelch of section X~X and section Y-Y, showing the reinforcement details of slab
following LS. codes of practice. O+6
or.
6. (a) Design waiste slab and landing slab of the staircase as shown in the Fig, 3.
Assume floor finish = 2-0 kN/m? (including railing)
Live load = 4-0 kN/m?
Width of swir case = 1-50 m
Grade of concrete = M-23
Grade of reinforcement = Fe-415
Clear cover to main reinforcement — 20 mm
Assume all other relevant data as and when required for the design.
(h) Draw a peat sketch of reinforcement details of the stair as per codal provision. 1+5

7. Draw a schematic diagram in proportion of cross section of 5:0 m x 540 m box culvert in clayey soil
(without reinforcement detailing). 5

ar,

Draw a neat sketch of reinforcement details of a beam-column junction showing ductility detailing as
per codal provision (I8 13920). 5

Or,
Draw a neat sketch of section of two-way 4-lane highway embankment (earthwork in fill) showing all
the relevant geometric specification and different components in layer following IRC code of practice, 5

8. (a) The dimension of a rectangular cross section of a column is b and b in Z~direction and X-direction
respectively as shown in Fig, 4, If a load 'P* is applied in Y-direction with an eccentricity 'e’. then derive
the maximum and minimum values of ‘e’ in terms of ‘b", so that no lension may be developed at the exireme
fibre.

Please Turn Over
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(b) Daﬁguaﬁnmlbmunwal-sumwidnupmhshabuikﬁm%mdmnhmm .
twigtuofduotopanhlgisz-ﬁmandwﬂitlewlufmufmiau&ﬂmnbuvcﬂwﬂwleml.
Assume clear cover to stirup — 25 mm
Grade of concrete — M-25
Grade of reinforcement — Fe-4135
RefuTahchurTahleSnmmﬂingmyomnhﬁoenfnmufdmip.
Drnwanutsknﬂofﬂmnﬁdspmw:ﬁm;huﬁnsm&nfmmdmaiﬁng. 446
Or,

9. (a) Draw the bending moment diagram ( 'thmslmyvalm)ofﬂwfmmeuihuwuinﬂmﬁg.s.
{b) memcbcu:ﬁngmomlmdm:faudimmthtﬂwovmmmmlmum
shown in the Fig. 6.Sm1i|¢pom'timmdmngnimd:ufmuhnumbmdingmmt
() A short hollow column of circular section, 16 em outside diameter and 2 cm thick, carries an axial
loadnfmkNtogmh:rwiﬂ:umﬁcln&dwﬂanmnnicitgnfmmuahwninmcﬁg.&mm
m:muimumvunenfwwmmismbemwuﬁkmminlhcwlm : 24345

10. Write short notes on (answer any five):
(a) High performance concrete.
@}Dﬁmmmmmﬁdnedmhuppﬁndmhiﬂymmmmdsuwmmfm
design.
(¢) Point of contraflexure.
{d) Under reinforced section.
(¢) Portland slag cement.
[§3)] Guid.ingfmmmbemﬂdamdin&cdnign of flexible pavements.
{g) Arch action. 3x5
or,

11. Disﬁngtﬁﬂibﬂwm(mwwﬁw}:
(@) Valley curve and summit curve.
(b) Reinforced cement concrete and prestressed concrete.
(c) Bored cast-in-situ pile and cast-in-situ driven pile.
(d) Elastomeric bearing and Rocker-Roller bearing.
(¢) Flexible pavement and Rigid pavement.
(f) Nominal mix and design mix of concrete.
(g} Supmtl.evntionmdumher. x5

12. A rectangular underground R.C.C. water tank of capacity 1,20,000 litres is to be constructed with the
following data:

Inmmallmgﬂ:af:hemngulnrmnk=1-0m
Internal width of the rectangular tank = 50 m
Inside clear height = 40 m

Thickness of R.C.C. wall = 300 mm (uniform)

Base slab thickness = 350 mm (uniform)

Projection of base slab from outside face of wall = 300 mm
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Qutside allround haunch 150 mm > 150 mm (af the base and wall junction), P.C.C. below R.C.C. hase
slab = 75 mm, S.B.F. soling below P.C.C. = 75 mm. Top cover skab thickness = 250 mm (outside flushed with
the wall) and existing ground level is located at 750 mm below top cover slab, Use M-25 grade of concrete and
grade of reinforcement Fe-415.

{a) Draw a neat and proportionate skeich showing the sectional elevation of the proposed U.G. water
tank (without reinforcement arrangement).

(b} (i) Considering 750 mm wide working space all round the tank, calculate the volume of earthwork

in excavation of foundation.

(ii) Caleulate the volumne of R.C.C. work required for the proposed construction,

(iii) Calculate the quantity of reinforcement required for the proposed R.C. tank, if top cover slab
has 1:0% (average) reinforcement, R.C. wall has 1-5% (average) reinforcement und base slab
has 175% (average) reinforcement, FJpdrdd

13, Ohjective type (answer any len).
{a) Wrile down the expression of deflection at mid-span of a simply supported beam of span length
carrying a uniformly distributed load ‘w" over the lenght.
(b} Write down the effective length of a compression member with support to support length "I, which
is effectively held in positior at both ends but not against rotation,
{c) Find out the value of minimum eccentricity of a column of effective length 5-0 m and diameter
of 40 em.
{d) Stripping time for removal of form work and props under the slab spamming over 4-30 m.
fi) 7 days, (ii) 14 days, {in) 21 days, (iv) 28 days.
(2) Minimum % of longitudinal reinforcement in the Bored cast-in-situ pile shall be
(i) 0-5%, (i) 6%, (i) 04% (iv) 0-8%.
(f) Ductile detailing of R.C. structures subjected to scismic lToading
(i) 18 13940, (i) IS 13930, (iil) IS 13920, (iv) IS 13950.
{2) What is the valne of shert term stutic moduolus of elasticity in N/fmm* for M-25 grade of cancrete?
{h) Kolkata 15 located in zone
i I, Gy m, @) 1y, §Gv) V.
(i} Generally minimum centre to centre distance between friction piles of diameter *d’ in a pile group
ix kept as
() 3d, (i) 5d, (i) 4d, (iv) 2d.
{j) Find out the minimum amount of kentledge load to be applied during routine load test of a pile with
safe vertical load carmying capacity of 60 L.
{k) Write down the expression for minimum % of reinforcement in beam in terms of [".
(1) Toral wheel load in the 70 R class of load as per LR.C. : 6-2000
(i) 100 (i) 120 (iii) 90t {iv) 70t
{m) The maximum % of longitudinal reinforcement should be lapped at a particular section
(i} 25%, (i) 50%, (i) 100%, (iv) 30%.
{n) Minimum diameter of longitudinal reinforcement in column
(i) 10 mm, (i) 8 mm, (iii) 12 mm, (iv) 16 mm.
{0} Maximum spacing of longitudinal main reinforcement in slab
(i) 3d, (i) 5d, (iii) 4d, (iv) 2d.
where d is the effective deph of slab, 110

Please Torn Over
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Table 1
| Type of panels Short span coefficients & Long span coefficients o
| values of 1/, for all values of L/1

13 1-4 1-5

‘ One long edge discontinnous

| Negative moment coefficient 0057 0063 0067 0-037
l Positive moment coefficient o044 04047 0051 0028
| Two adjacent edges discontinuous ,
| Negative moment coefficient 0065 0071 0475 0-047
| Positive moment coefficient 04e 0053 0056 0035
| One short edge discontinuous
Negative moment coetficient 051 0058 0057 0037
| Positive moment coefficient 0039 0041 0044 0-D28
Table 2
Design shear strength of conerete T, N/ for different % of iension reinforcement:
100 Astbd Grade of concrete M-25
T, (N/mm’)
| 025 036
{50 0-49
Limit ‘ 0-75 057
State 1-00 064 |
Method | 125 0-70

150 074 |
175 0-78
200 0-82

Meaximum allowable shear stess T Nfmm? for M=25 31 N/mm?

Tahle 3
Design shear strength of concrete T, Nfmm? for different % of tension reinforcement:
|_ 100 Astid Grade of concrete M-25
T (Nfmm®)
i 025 023 |
050 037 |
Waorking 075 (36
Stress 100 0-40
Method 1-25 0-44
1:30 046
1-75 0-49
= 200 g5

Maximuom allowable shear swess T_, for M-25 = 1-9 N/mm?
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PROFESSTONAL EXAMINATION FOR OFFICERS OF THE PUBLIC WORKS
TED ADTMENT AND) REFUSFE RELIEF & REHARILITATION
EP ARTMENT (CIVIL 3RANCH)

Movenber, 200%

PADER IT = RESOURCES OF MATERT ALS, MODE OF UTLLIS ATTON WD
M ASEMENT OF WORKS AT SED ARTMENT AL BULES
AT ATCOUNTS PROCEDFIRE

mime Allowed: 3 Hours Pull Marks: 100
Pass Marks: 6D

GROUP = &
1. wWrite the answers of any fiftsen af the following guestiond -

a) wnat is the minimum value of dry density of soll to be used
in subcrade 7

5] What iz the Roadway width of 2 standard two lane highway ?

o) "hat ie the maximum limit of combined Plakinese and Elongation
indices of coarse aggregates ueed in oranular Base Coarses of
pPavement ?

d) What should be the minimum field density of a soil uzed in
subqrade having Proctor Density of 18 ¥N/m3 7

2) “mat iz the permissible iimit of PI of the material {paseing
475 micron sieve) to be used in G3B 2

£) Whieh type of hinge iz fixed to the door in order to rest the
shutter against the longitudinal profile of the wall 7

g1 Which term 1s used to denote the face of @ brick which hears
the groove 2long with the identification mark of the manufacturer?

Rn) ¥hat is the area to he paid for painting 2 collapsible gate
éitted on an opening of size 1 m (width) x 2.10 m (helght) 7

i} ¥hich type of cracking will you find on & bituminous surfacing
Aue to fatigue or due to lacalised weaknesses 1n underiying
layers 7 ;

4) How many breads will there be in all in 4 Dog Leaged Stajirpcase
having landing, to attain 3 height of 3 m with risers of height
150 mm each ?

%) Mame any one software commonly used for project planning and
evaluation.

1) vmat is the RL of point A if the RL of the s i=s 10.00 m,

BS = 1.2 m and ¥8 on A = 1,3 m ?

m] Which method is commonly used for designing an ovarlay aver an
existing oavement 7

n) "hat is the maximum 2llowsble value of tilt in Well Foundation 7

&) Which strength of concrete will you check in case of Rigid
Payement 2

nY What is IRT in relation to pavement surfacing 7

q) Wnat load is to be applied on 2 working pile for conducting
poukting Tast 2

£} ¥hat is the range of slump of concrete to be maintained while
conereting @ bored pile in under-water condition with Arilling
mid 7

ix15

7. Tescribe the process of doing Farthwork for widening 2n exigting
road embpankments
gar

Desoribe the process of placing concrete in wvery hot weather.
3

1, wWrite short notes on 3oy three of the following -

al Curing of concrete with miring compound.
B) Inwverted choke
e) Prime oodt
d) cavity wall
&) Concrete Block Pavement
F) rour eourse of tar falt.
ax3

PeTals
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Write the fall form of the following abbreviations {any three) i=

ay yog
b] CaM3
o) RE¥I
d) FFP
13
mitferentiate between {any three) -
a) Embankment and Subgrade
b) English bond and Double Flemish bond
2} mut back and sationic Fmulsion
d) PPR and NPR
3%3

Mention the Special Publigation MNos, of the following IRC/IS
Handbooks or Manuals, Answer any five =~

a) Handbook on Concrete Mixes

b} Mannual op Route Location, Design, Conatruction and Mainten&ncs
of Miral Roads. !

=) Manual on Economic Evaluation of Highway Projects in India.

3] Manual for Survey, Investigation and Preparation of Road
Projucts,

=) Project Preparation Manual For Bridges.

£} Pxplanstory Handhook on Codes for Earthmmake fngineers.

q) Handoook for Structural Fngineers.

1x5

Nerive the rate of 1 m® of M 20 grade conerete for a site which
is &0 kms sway From Sealdah pailway Station with the help of the
following data :-

a) Cost of 22,4 mm size and 11.2 mm size Pakur Hariety stone
chipe at Sealdah = ¥, 1157/- and B, 1050 per m~ respectively.

B) "ost of Loading, Unloading and Stacking at site = R.62,00/m°.

@) mate of %oad Carriages by truck @ for 1st 5 km = P5. T2.,00/m°,
far next 5 - 10 ‘gn @ ",5,50/m? Ffor each km, For next 10_= 20 km
® %5,4.50/m° for cach km, for next 20 = 50 km @ PL3.80/m0 for
gach km and for next each km 2 k.3.50/m3. -

A4) Cost of all other charges including £ine aggregates using
concret? mixer = F5, 3100/4per m-.

Noter The rates provided are inclusive of all taxes, duties,

shrinkages/sinkages, overhead charges and contractors'
orofit but excluding ‘cess' as applicable,

dny other data misaing for arriving at the rate may
suitably be considered. 5

4 stretch of 15 km of National Highway needs to be strengthened
with 150 mm & WM, 75 mm 3M and 25 mm SDBEC.

4) Deotermine the total mantity of Cationic Bmulsion required for
the work, .

b) If the said work is to be done by using plants of capacity ,
432 - 80 THH {both) then determine the completion time required
to be set in the contract considering one month for mobilization
and tentative date of award on 15.4.2010.

Note : Any Further data, specification ete. may suitably be
considered,

3+7

CotiEd. a3




9.

10.

1l.

.Lzﬁ

D=4

o e
CROUP - B

what should be the role of an Assistant Engineer in the followlng
gituations (Mswer any four) :-

a) In a Sub~Divisional Tender, £ nos. of participants guoted the

same rates and stood lowest, On bid, out of the 6 participants,

& nos, -uoted “gain same rates and stood lowest.

b) &cceptance Order issued by Assistant mngineer for a work on
n1,01.2009 with the redquest to execute Formal Tender within
7 days. Contractor did not turn up within the stipulated
period. ;

o) Departmental materials issued to Contractor found excess after
completion of work.

4} pilferage of materials from Departmental Stock is found.

e} A roadside tree found vulnerable and may get uprooted by
high wind pressure.

34
“istinguish between any four of the following =
a) mart pate and Reduced Rate. :
b} Earmest Money and Security Deposit.
a) Farned Leave and Casual Leave,
4) Ttem %mate contract and Lump sum coentract.
@) Mobilization Advance and Secured Advance.
Ix4
Explain any four of the following contract clauses of
WEF No. 29111171/2911(44) :-
a) Clause - 2
b} clause = 5 ’
o) flause = 12
d) clause = 13
e) clause = 14
£) plause = 25
Zyed

what are the minimum percentages of work to be checked by the
Aesistant Fngineer and Executive Engineer ¥

or

gtate +he authorities for according technical sanction to
original works mentioning their limits.
4

Nraw a tasle as Format for comparative statement for submission
nf Reviged Estimate mentioning the column heads .,
4
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DROFESSIONAL ELAMTNATION FOR ASSISTANT AND SUB-ASSISTANT ENGINEERS

(MECHAITCAL) OF THE PUBLIC WORKE WD TRATTATION &
WATERWAYS DEPARTMENT

November, 2003

WRITTEN TEST

Time Aliowed: 3 Hours Full Marks: 100

(el
{4)

(e)

(&)

(e

(a)

(el

Daszg Marks: 60

GrouE - A
fnswer any three questions

Premare an estimate for top overhauling 9% P4 Engine Fitted
with Smooth Wheeled woad foller.

That are the two commonly used cycles on which Internal
Combuetion Engines operdte 7

Explain those cycles with the help of p-v diagram. "nat are the
basie difference between the two coycles 7

Barlain the difference between Turbo-charger and Super-chargers
B4+1+645

Stdte the use of Drum Mix Plant snd Wet Mix Plant,
State the type of Paver finisher.

What are the components of paver finisher 7
Explaln the functions of Screed,

What sre the factors dirpectly influence the paving work ?
A43424443

Explain Mobile Bridge Inspecticon Unit with techniecal deotails
and jte use,

what fg the rarige of temperature of binder and that of aggregates
at which they are allowed to he mixed £or bituminous Work of Roads?

vhat is the maximum difference in the temperature between binder
and aggregates which is admissible to obtain ideal hot mix for
road works 7

That is the minimum temperature admissible within which the
rolling of the hot mix should be completed at laying site 7

Bxplain the function of lLoad Cell, where it iz located on the
Drum mizx Flant,

Explain the function of Phots Cell and where it is loecated on
the Drum mix Flant,
104241414343

Define Pump and state main classification of pumps.

¥ame 2t least four TJrajnage pumping staticons under I & .
Dapartment. Write the total number of pumps, btype and capacity
of each vump of any one of the pumping station.

?ind the ¥,P, required to 1ift water of 200 Los through &
static nead of 172 metre and draw-down of water is I metre,
congidering pump efficiency 75%

44648

Write the numbes of gétes in any one of the Barrages/Dams
along with number of gates of head refulator among the

1) Teesta Barrage 11} Tilpara Barrage 41ii) Eanshabati Dam
iv) Maegnapjore Dam, What type of gate is there and what type
5% holsting srrangement is there ? What is the purpose of
using Gear Box in hoisting mechanism 7

pIT-D‘
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S.0b) (4) "hat ds you mean by a4 Prime mover? Name two price movers.

fie

8

{141 =~n which engine the Injector is used and for what purnase’?
(i11) =i which cngine Carburator ie used 2 and “hy 2

{1v) There Sparck plug is used 7 and Why ?

() Mgt 15 electrode?

{vi} iy £lux coating is given on electyrods?

{vii) "hat is the object of the cluch 7
G+14

Answer d@ny five =

(a)
{B)

=3

State anme caugss of aver=heating of T.C. Hgine.

vhat sebion would be taken if fuel pump of a Diesel engine
fails =o deliver fuel, supnly to it being in order?

shat 40 you mean by Compression end Wny this brocess i=
necessary in a diesel engine 7

A engine ocommence Lo mis=firs reqularly. "hat is the probable
Fault and Can it be located?

“that iz the purposze of Condenser in the clectrical system of
a vehizle 7

Tf a engine fails to start, what is the next step to e taken 7
- 44ttt

Group - B
ewer 3oy two cquestions

dnswer any Eive :-—

{a)
(b)

(e}
{2}

(&)
()
(a)

()

#hat is meant by Single tender 7 Yhen and under what circums-
tances, single tender can be accepted 7

Ztate the action to he taken in case of theft of Covernment
material.

vhat is bin card and how it is used 7

Mat are the different forms used in stock aceount and write
the use of theoese forme.

What is the minimom limit of percentage check measurement by
Asgistant Engineer and Executive Engineer 7

What is administrative approval ? What is technical sanction 7
A+A4d+i+4

How duplicate key of the Tran chest of Sub-Divisional Office
is maintained and where the duplicate keys are kept ?

Describe the procedure adopted for disposal of a State machine
and a Central machine.

Yhat <o you meen by "Treasury Remittance! and how is it done 7
. 8+8+£ .
Tistirquish betueen Parnest Money and Security Ueposit.

State the necessity of maintaining T & P aceounts in
F.We office,

Write =hort notes in Hirc charge of 4 machine.
Yrite short notes on Contractor Ledder.

“irite short notes oh Demosit "“ork.
d+d+4+40+4
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PROFESSIONAL EXAMINATION FOR ASSISTANT ENGINEERS (ELECTRICAL)
OF THE PUBLIC WORKS DEPARTMENT AND ASSISTANT & SUB-ASSISTANT
ENGINEERS (ELECTRICAL) OF THE IRRIGATION & WATERWAYS DEPARTMENT

NOVEMBER 2009
WRITTEN TEST
Time allowed ¢ 3 hours Full Marks : 100
Pass Mark 3 60
(GROUP-A}

1. A staff colony, adjacent to a barrage, is o be supplied with power from WBSEDCL through a single
point 3 phase, & KY, 50 hz power supply. Various connected loads are as detailed below:
A. Colony Loads:
(i)  400W HPSV Lamps— 10 nos.
(i) 250W HPSY Lamps — 10 nos.
{ii) 40W Fluorescent Lamp — 30 nos,
{iv) 20 nos. Residential Buildings each having the following loads:
Light point — 10 nos.
Fan point — 3 nos,
A Socket outlet - 3 nos.
15A Socket outlet - 1 no.
Exhaust Fan point — 1 no.
{v) 15HP Submersible Pump-Motor Set — 2 nios.
(vi) Office Building with connected Load of T2KW each - 2 nos.
B. Barrage Loads:
(iy  2HP Motor tor lifting/lowering the barrage gates - 15 nos.
(i)  250W HPSV Lamps — 25 nos.
(it} 70W HPSY Lamps at Trestle Bridge — 10 nos.
Caleulate the following considering all factors (Assume any data as required):
{a) Determine the size of the Sub-Station, Briefly describe the specification of the transformer
and the switchgear proposed.
(b} Draw a Single Line Diagram showing the Sub-Station equipments and the LT Panel.
[(5+21+8]

2, {a) Whatis meant by "Tonnage’ in an Air-conditioning System?
{b) What are the basic criteria in design of Air-Conditioning?
{c) A Conference Room, having size of 10mxémxdm, located at the top Aoor of a four-storied office
building, is to be air-conditioned.
(i}  Select the capacities and quantities of AC Machines and justify your selection.
(i)  Write cown the detailed specification of the selected RAC.
{iii} Calculate the capacity of Main Switches DBs, Cables, Wires, Fower outlets and draw a

Single Line Diagram
{Assume any data as required) ; [2+43+(3+2+5)]

pl TJ O‘
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{a) Whal is ‘Stalic Water Level' of a tube-well? How is it measured?

{b) What is ‘vield’ of a tube-well? How is it measured?

{c} A submersible pump stope delivering water suddenly. — What troubleshooting steps will you take?

{d) A submersible pump is required io deliver 3000 LPM of water against a total head of 36 meters
(including all ksses). Calculate the rating of the 3d 415 V motor required fur driving the pump,

[Assume any data as required) [3+3+3+6]

Answer any 3 (five) of the following {answers should be brief and to the point):

a) Whal is 'NFPSH'? Describe briefly. )

b) What do you mean by *Suction Head' of a Submersible Pump?

©) What is "Aquifer Level'? Describe briefly.

d) What are the basic design criteria to be considered before designing of a Lift?

&) What is ‘Power Factor'? How can the Power factor of an electrical distribution System be
improved?

f)  What are the tests to be cartied out in respect of Internal Electrical Installation for a building
before energizing the power?

#£] What is 'Meutral-Earth Voltage'? How can it be restricled to a spedified value?

[5x3]
(GROUP-B)
Write Short Notes on any 4 (four) of the following (answers should be brief and to the point)
a) Voted & Charged Expenditure
b) Technical Sanction
¢) Survey Report
d) Permanent Advance
¢} Local Journey and limits of Daily Allowanees for Local Journey
fy  Temporary Transfer and Regular Transfer of a Govl. Employee
[4x5]

Answer any 8 (eight) of the following (answers should be brief and to the pointk:

a) Please specify which leaves are not debited 1o the Leave Account.

b) Whal is Annual Performance Report? By which date should Annual Performance Report be
submitted? Which period should be covered by this report?

<) What is the difference between 'Original Work' and ‘Deposit Work'?

d) Specify the percentage of Check Measuremenl for the AEs & EEs in case of inside Kolkata &
outside Kolkata respectively.

e} What is ‘Stagnation Increment'? How many stagnation increments are admissible as per Govl.
rule?

f) Specity the admissibility of Higher Grade Pay in case of Functional Promotion and
Nonfunetional Promotion respectively. '

g) Can the ‘Date of Birth' of a Govt. Employee, duly recorded in the Service Book, be corrected in
any way?

k) Who are the competent authorities to sanction leave for Group A, B, Cé& D Govl. Employees?

i) Can the Head of QOffice delegate the power of DIDO to his sub-ordinate officer? How?

fi What arc the eligibility criteria for sanctioning ‘Mon-refundable GPF withdrawal?

k) By which date should a Govt employee submit hisher Declaration of Assets? Which period
should be covered by this declaration?

[8x2.5]




7

PRO FESSIONAL EXAMINATION FOR SUB-ASSISTANT ENGINEERS (ELECTRICAL)

OF THE PUBLIC WORKS DEFARTMENT
NOVEMBER 2009
DEPARTM RULES AND FRO E

Time allowed : 1% hotirs Full Marks - 50

Pass Mark : 30

ANSWER ALL OF THE FOLLOWING QUESTI

1. Write Short Notes on any 4 (four) of the following (answers should be brief and to the point):

a)
b)
c)
d}
e)

f

Non-Schedule Item

Technical Sanction

Survey Report

Monthly & Annual Stock Account

Regular & Work-Charged Establishment
Administrative Approval & Allotment of Fund

2. Answer any 4 {four) of the following {answers should be brief and to the point):

a)
b)
<)
d)
e)

)

b)

<)

Differentiate between ‘Half-pay Leave’ and ‘Commuted Leave'.
Differentiate between ‘T.R. Work' and "Deposit Work'?
Differentiate between ‘Earnest Money' and ‘Security Deposit’.
Differentiate between ‘Part Rate” and "Reduced Rate’.
Differentiate between "Voted Expenditure’ and ‘Charged Expenditure’.
Differentiate between ‘Consumption statement’ and ‘Excess Quantity Statement’,
[4x2.5]

What is a ‘Site Account'? Who prepares this and why?
Define ‘Headquarter’ of a Govt. Employee. Describe the procedure to obtain ‘Headquarter
Leaving Permission’ by a Govt. Employee in case of his/her visit to abroad.
What is ‘Confidential Annual Report’? By which date should ‘Confidential Annual Report’
be submitted? Which period should be covered by this report?

({1214 2)+(1+142)]

4. Answer any 4 {four) of the following (answers should be brief and to the point}:

a)
b)

c)
d)

&)

f)

What actions ate to be taken against a GovLl. employee for ‘Un-authorized Absence?
By which date should a Govt. employee submit hisfher ‘Declaration of Assets'’? Which
period should be covered by this declaration?
‘Extension of time’ for a Contract — Describe briefly.
Specify the percentage of ‘Check Measurement’ for the AEs & EEs in case of inside
Kolkata & putside Kolkata respectively.
What is ‘Letter of Credit? Who is the competent authority to issue it?
What is ‘Purchase Account’? When is it submitted?
[4x2.5]
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PROFESSTON AL EXAMINATION FOR CFFICERS OF THE PUBLIC HEALTH
ENCINEERING DERPARTMENT (OIVIL SRANCH)

November, 2009

PAPER I-PREPAIATION OF SIMPLE DESTIGN AND ESTIMATE AND
PROCESS POR PREPARTNG MATERT ALS TOR WORKS

Time Allowed: 3 Hours Full Marks: 100

Pags Marks: &0

Jnswer all mestions

1. #3411 up the blank (Any Ten) -

Za

()

{b)
(a)
()

(a)
()
{g)
{h)

(1)

3

(k)
(1)

{m}
(o)

{o)

4= per I.5.Recommendation, per capita water demand for urban
area is 1P,

The types of pipe used in Pumping Main is .
sbestos pipes 2re jointed by a

A8 per I.S.Recommendation, nermissible limit of iron content
in potable water ie i

45 per CPYEEC recommendation, limit of causes of rejection
for turbidity in potable water is .

Detention period in plain sedimentation ténk for water

treatment is =

Hesinfection in water treatment is carried out for the
purpase of .

Skimming tank in sewage tredtment is provided to remove

permissible limit of ROD which can be discharged into water
body is .

A gsewage treastment plant is designed for .

Low coast zewage treatment for @ community can be done by
providing »

Turbidlty can be removed in water treatment by providing

water hammer oan be minimised by providing tank.

In sanitary sewerage system, the higher diameter pipe ussad
is of concrete nipe.

The major constituents of air pollutants are .
1x10

Answer any 5 {Five}l of the following :-

{a)
(k)
(e}
{d)
(e}

(£}

mMaximum bending moment in 2 simply supported beam loaded
with two equil cohcentrsted loads at 1/3rd. span from
sach supporte.

Criterion for R.C.C. Short column as per I.5.Recommendation.

Limiting deflection of R.Z.C. beams and slab having span
less than 10 metres.

Stress developed in a tie member 3 metres long 50 mm dia
subjected to 25 XN load.

Shear gtress developed in & R.C. member 300 mm x 200 mm
subjected to 8 shear force of &0 KN

The head loss in a 150 mm dia Cast irram Pumping main
500 metres long with a flow oaf 1000 m"Aday.

PaTala
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(g} The deflection at free end of 3 cantilever beam having length
4 metres subjected to a concentrated load of 30 KN at free end
&% the beam.
(h) Lap length of a tension reinforcement of different didmeter.
x5

mswer any 4 (Four) of the following =

{a} A balanced cantilever heam having +otal lepngih '1' and both
side ovrrhang lengenh 'al is subiected to UDL @ W MH/me throughout,

Find ; ratic in order to get isast possible Bending Moment in i
the besm.

(b)) A RaC.C. column 250 mm ¥ 250 mm is reinforced with 4 - 12®dia
HySn ber, Nalculzte the load carrying capecity of the column,
11ae MZT concrete,

(@) Sodium hypoe chleride solution having 12% chlorine concentration
iz tm he used For disinfection of water. The required chlorine
dose iz 0.8 mg/litre, Fow much solution iz remired per month
to disirfect a £low of 10000 md/day.

(A) 4 community heving population of 70000 is to be covered by a
separdatc sewerage System. The rate of water supply is 140 LPCD.
considering 40% ground water infiltration, caloulate the peak
Alscharge &t outfall.

{2} The trested water is ko he pumped @ 800 ma Mmour through 3 water
main i ocuch thet a2 kerminal head of 40 metres 1s maintained.
The lergth of the main is § ms. IE the total nead of oump is
restricted to 6 metres, suggest suitable diameter of D.T.(ka)
pipe.

(£} Find the moment of resistance of 2 reinforced conorete beam of
cise 250 mm % 1580 mm reinforced with 4-16d bar at bottom and
3-16 & bar at top, Use M2D concreke and HYSD bar.

Sxd

mewer any two (2) of the followiny :=-
Traw neat sketch of -

(1) Details of 300 mm % 200 mn dia tubewell having depth of
270 metpes, strainer length of 30 metres, length of Housing
pipe = 25 metres along with submerssible pump and delivery
asserbly.

(ii) TIsolatad foundation with pedestal having Eallowing details 1=

{a) Foundation sise - 3,0 M x 2.8 0.

{B) redestal Eize = G600 pm xK GO0 mm

(@) column =size - 300 mm x 500 wmm

{d) peinforcement - Short Direction - 10& 3 100 mm cle
Lomg DMirection - 10 @ 150 mm efe
Pedestal - 12F - 12 MNas,
Zolumn - 16 - B NoE.

(e} Thickness - At Fdge = 200G mm
At Tace ; = 4532 mm

{£) Felght of Pedestel = 750 mm
fq) mepth of Poundation - 1.5 metres helow G.l.

{1ii) Junction of Column and staging of Overhead reservolirs as
ner standaprd drawing of P.H.E. Directorate.

{14 A B0 mm did Del.(ke) sumpling main of length 3.0 me. with
following det3ils 1-

(a) Hos. 20° band
(B Ups, Mo mecurn Valve at 1 km ointsrval.
{e) nas. Precsure Releaze Valve.
(A} Starting Wode- 900 mm dis mantfold at Pumping Station.
{e) Ending dode- Tnlet chamber of Treatment plant,
102 contd. .

b B R W
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5, One circular partly underground water tank 1s to be constructed
with following recuirements :=-

(a) Internal Diameter - 10 metres

(b} R.C. Wall Thickness = 250 mm with 1,75% reinforoement

(o)} Total Depth of Tank - 5 metres out of which 1,2 metres
below G, L.

(@) maft 5lab thickness - 400 mm with 1,5% rednforcement and

0.6 metre projection beyond outer
Perimeter of the tank.
(e) Internal Plaster with = 1:4 in cement mortar & 10 mm thick
cement punning .
(f) Grade of conorete - M25 with 1% water Proofing Compound,

Agsume reasonable data, if required
(i) Draw plen and Section of the tank,

4
(ii) Prepare muantity Fstimate for :
{a} Parth YWork in excavation and backfilling
(b) Zement Concrete for foundation & wall
() Reinforcing Steel
{d) Inside plaster
dud

oRr

Prepare 4 uantity estimate for 100 mm x 40 mm dia tubewell with
deep well hand pump on the basis of the following data :-

(a) neoth of Tubewell = 120 metres
(b) UPVC Strainer 40 mm dia - 20 metres
(2} Housing Pipe 100 mm dia = 25 metres
20

f. Wrlte short notes on : [&nswer any five)
(a) Fluorire contamination iIn ground water in West Bengal,
(b) Importance of OHR in piped water supply system.
(o) mMsinfection .
(3) ¥ater Hammer
(e} =ain witer Harvesting
(£} Break roint chlorination
{q) Mass Turve

(h] m=0D anc COD At

- ——



F(PH)=2

EROFESSTONAL EXAMINATION FOR OFFICERS OF THE PUBLIC
HEALTH ENGINEERING DEPARTMENT (CIVIL BRANCH)
November, 2009

PRPER II-RESQURCES OF MATERIALS, MODE OF UTILISATION AND

MANAGEMENT OF WORKS AND DEPARTMENTAL RULES AND

Time allowed 3 3 Hours

ACCOUNTS FROCEDURE

Full Marks ; 100

Pass Marks ;3 60

answer all Questions.

1. {a) sState True (T) or False (F) -
i) G,P.F, contribution can be stopped & months before super=
annuation. ’
11} The maximum amount of gratuity payable is R.5.0 lakh.
111} The materials supplied, fitted and fixed in a work need
not to be eptered into gite Account.
iv) The limit of sanctioning Survey Report by Executive
Engineer is R, 500. 00, .
vy 1f the Assistant Engineer in charge of a Sub-Division is
a Drawing & Disbursing officer, then he can draw chequee
against contractor's bill.
vi) contingency in an estimate 1s considered as 5% of the
egtimated amount.
vii} Pinancial power of Agsistant Bngineer to accapt a tendar
is Bs. 1.25 lakh.
viii) Minimum centribution te GPF by a Govt. employee is 5% of
the gross salary.
ix) Submission of Income Tax Statement with the pay bill for
the month of February by a Govt. Employee 1s compulsory.
x) Site Account shall be maintained for each and every work
where Govi. materials are issued. %190
(b) Which I.8.Codes shall be followed for the following works:-
(Answer any five).
1) Plain and Reinforced concrete structure.
ii) Method of measurement for brickwork.
iii) Load testing on piles.
iv) Laying of Ductile iron pipes.
v) Laying & Jointing of UPVC pipes.
vi) Laying of concrete pipesa.
vii) Sluice valve for water supply (50 mm. to 300 mm. Y.
vili) Portland Slag Cement. 1x5
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B(PH)=-2
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What do the following abbreviation stand for -
{answer any five).

i} BaD
ii) 1TMT
iji) HDFE
iv) DTH
v} ARF
wi} ARWSF
vii) OPR
viii} CAR-. 1x5
2. Distinguish between ;- (Answer any five)
i} Supplementary item and substitute item.
11} Site Account and stock Account.
iii) HNominal Mix concrete and Design Mix concrete.
iv) Tender and Quotation.
v) we? 2911 and weF 2912.
vi) Test pile dnd working pile.
vii) Testing of Pressure main and Gravity main.
viii)

Direct rotary and Reverse rotary method of tubewell boring.
4x5

34 Jgustify the following actions :- {Answer any E£ive)

i)

i3]

iii)

iv}

v

wi}

vii)

on receipt of an estimate amounting to Rs.75,550/- only from
Sub-Agsistant Engineer, an Asaistant Engineer technically
sanctioned it in his office and invites tender for the work'
ag exigency arises. He sends a copy of tender notice to the
Executive Engineer concerned for information.

After lapse of &6(six) months from the date of opening of a
tender, an Assistant Engineer accepted the tender and issued
wark order to the lowest tenderer. The lowest tenderer declin-
ed to execute the work at the accepted rate.

on withdrawing an existing pipeline, materials like D.I.pipes,
Specials, Valves, Rubber Gaskets were obtained. The Assistant
Engineer recorded those materials in a plain register and kept
all the materials in his godown with an intimation to the Exe=
cutive Engineer.

An Assistant Engineer asked for analysis of rates from lowest
tanderar because he guoted very poor rate. Not being satisfied
with the reply of the lowest tenderer, Assjistant Engineer issu-
ed work order to the second lowest tenderer.

At the end of month during checking of cash balance in the
chest, it is found that an amount of Bs. 10.00 becomes &xc@sB.
The Assistant Engineer allowed to take out the amount and ba-
lance the cash book.

A single tender 1s abtained in a tender. Assistant
celled the tender and invite 2Znd call.
During Store verification it 1= fofind 20 bags of cement are da-

maged. Assistant Engineer prepared a survey report and sends to
Executive Enginser. 2x5

Engineer can-—

CORtsasras 3
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4. After completion of 25 years of service of one Sub-aAssistant Engi-
neer, his/her pay and allowances as on lst February, 2009 after
increment are as follows i
pasic pay - &.12600/-, Dearness Pay - ks, 6300/=
Dearness allowance - R.5040/-, H.R,A. = Rs. 1890/, M. A, =Fs, 100/=
per month. What will be the gross pay after fixation as per ROPA'0S
under pay - band of R. 2000/~ = R, 40500/~ Grade pay - R 4600/-,
DQA- - 1E'ﬁ|

OR
caleulate the income tax of a male Govt. employee during assessment
year 2009 - 2010 with following detalls -

i) pay in pay Band - U 16350/- per month
ii) Grade pay - k. 4600/- per month
iii) Dearness Allowance- &. 3350/~ per month
iv) House rent allowance- R. 15% of Basic pay

v) Medical Allowance - Rs. 300/= per month
vi) Medical Insurande premium - 5. 9800/=
vii) Profession Tax - B 150/~ per month

. wiii) ®mI for House building loan - Rs. 7600/= par month
(principal - 40%, Interest - &60%)

ix) Rent for residential accommodation — M. 3500/~ per month
x) Income from Bank Interest - f5. 2300/-
xi) G.P.F. contributien = . 2000/~ per month

xil) ©.1.8,5., contribution = . 80/- per month

xiii) P.P.F. Contribution = Bs. 20000/-

xiv) L.I.C. premium - R.12500/-
xv) Accrued Interest of National Savings certificate - Is. 5000,/=
xvi) Medical Expenditure for disabled child =~ &.20000/- 16
5. A boundary wall is to be constructed with the following data ;-
i) Length - 150 metres
1i) Height ahove G.L.- 2.70 metres
iii) Sodl Type = Clayey
iv) Location - Ppaddy Field
v) R.C.C.column - 3.0 metres o/c resting on isolated foundation

vi) Depth of Foundation- 750 m.m.

vii) size of foundation - 800 m.m. X %00 m.m. having overall depth of
260 m.m. &t golumn face and 150 m.m. at edge.

viii) BSize of column - 250 m.m. X 250 m.m.

ix) Tie peam ccnoecting columns = 250 m.m. X 300 m.m. at G.L. and
250 m.m. ¥ 150 m.tn. At top.

x) pPannel wall - 250 m.m. thick brick wall in 1;6 cement mortar.




6.

Ass
(a)
(b}
()

P(PH)-2

ume necessary data for preparation of the scheme.
Draw neat sketches of the acheme.
purnish Probable items of works involved.
Pstimate the quantities for
i) Brickwork in cement mortac.

11) concrete,

iii) Earthwork in excavation.

iv) Draw bar chart programme asguming reasonable time
of completion.

Write short notes of any five of the following :=

i)
ii)
iii)
iv)
v)
vi)
vii)
viii)
ix)

%)

Anti termite treatment.

Damp proof course.

Hydraulic testing of water distribution line (D.I.).
Swajaldhara programne.

Flange joint on D.I. pipe.

Development of Tubewell.

Rapid Gravity Filter.

Hydraulic Jump.

Lap length of reinforcement.

Trickling Filter.

x4

4x5
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PROFESSIONAL EXAMINATION FOR ASSISTANT ENGINEZERS (ELECTRICAL)
OF THE PUBLIC HEALTH ENGINEERING DEPARTMENT

November, 2009

WRITTEHN TEST

Allowed : 3 HoOurs Full Marks : 100
pass Marks : &0

Answer should be brief and to the point.

Angwer Question No.4 and any eight from the rest.

A pump has to 1ift 90 m>/hr. water to a height of 50 m (total head).

What will be the Hydraulic power, shaft powsr and motor power if

pump efficiency and motor efficiency are 60% and 90 respectively.
10

{aj What is the desirable range of pH as per CPHEEO? 2k

(b} What is the desirable range of Turbidity as per CFHEEO? 2k

{e) Describe shortly different processes for treatment of water
in a cenventional water treatment plant. g

Initial flow rate, total head and speed of a pump are 100 mafhr.,
100 m and 1500 rpm. respectively. What will be the changes when
speed is increased to 3000 rpm.? 10

Tnn an office complex there are two six storied buildings. Each
building has the following electrical loads:

Twin fluorescent fitting {with Blectronic choke } = 300 nos.
gingle fluorescent fitting {(with Copper choke) - 100 nos.
1.5 ton Window Alr-conditionsr - 20 nos.
10 Passenger 1lift (G+IV) - 1 no.

stair light points/roof - 10 nos.
Ceiling fan - 200 nos.
rower plug - 20 nos=.
centrifugal pump - 1 no.

{Reasonable assumptions are allowed)

(a} Draw a neat sketch of the indoor substation with proper dimen-

sion showing all the sguipments, earthing installation etc.
8

(b} Draw alectrical specification of switch Gears, Transformers.
Electrical distribution panels at substation and distribu-
tion panels of the individual buildings.

(Answers considering energy conservation would be given
extra credit). 12

F. T. O:






















































