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Uttar Pradesh Public Service Commission

Government of UP, Prayagraj
Combined State Engineering Services Examination
(General Recruitment/Special Recruitment)

Examination Pattern and Syllabus

PRELIMINARY PATTERN

Subject No. of Questions Marks Total Marks Time
General Hindi 25 (Each question of 50

2 marks) 300 2.00 Hours
General 25 (Each question of 50
Knowledge 2 marks)
Engineering 100 (Each question 200
Aptitude of 2 marks)

MAINS PATTERN
The following two objective type papers will be for the Combined State Engineering Services Examination.
PAPER-I

Subject No. of Questions Marks Total Marks Time
General Hindi 25 (Each question of 75

3 marks) 375 2.30 Hours
Main Subject 100 (Each question 300
(Civil Engg.-I) of 3 marks)

PAPER-II

Subject No. of Questions Marks Total Marks Time
General Studies 25 (Each question of 75

3 marks) 375 2.30 Hours
Main Subject 100 (Each question 300
(Civil Engg.-1I) of 3 marks)

Personal Examination (Interview) - 100 Marks
Total - 375+ 375 + 100 = 850 Marks
MAINS SYLLABUS

General Hindi — Hindi syllabus will be made in such a way that the candidates under standing of Hindi language and efficient
use of words can be checked. Its level will be of high school.

General Studies — The question paper of General Studies will include information focusing on current events and their scientific
aspects of such things which come in everyday experience and which can be expected from an educated person. The question
paper will also included such questions in the history, politics and geography of India, to which candidates will be able to answer
without special study.

CIVIL ENGINEERING PAPER -1
PART - A
ENGINEERING MECHANICS, STRENGTH OF MATERIALS AND STRUCTURAL ANALYSIS

Units and Dimensions, SI units, vectors, concept of force, Concept of particle and rigid body Concurrent, Non- Concurrent and
parallel forces in a plane, moment of force and varignon's theorem free body diagram, conditions of equilibrium Principle of
virtual work, equivalent force system.

First and second Moment of area, Mass moment of inertia, Static Friction, inclined plane and bearings, kinematics and kinetics,
kinematics in Cartesion and Polar Coordinates, motion under uniform and non-uniform acceleration, motion under gravity,
Kinetics of particle: Momentum and Energy principles, D* Alembert's principle, Collision of elastic bodies, rotation of rigid,
bodies, simple harmonic motion.




STRENGTH OF MATERIALS
Simple Stress and Strain, Elastic constants, axially loaded compression members, Shear force and bending moment, theory of
simple bending, bending stress, Shear Stress, Beams of uniform strength, Leaf Spring, close coiled helical springs, Strain Energy in
direct stress, bending & shear. Deflection of beams; Macaulay's method, Mohr's Moment area method, Conjugate beam method, unit
load method, Torsion of shafts, Transmission of power, Elastic stability of columns, Euler's Rankin's and Secant formulae. Principal
stresses and strains in two dimensions, Mohr's Circle, Theories of Elastic Failure, Thin and Thick cylinder, Stresses due to internal and
external pressure- Lame's equations.

STRUCTURAL ANALYSIS

Castiglianio's theorems I and II, Unit load method of consistent deformation applied to beams and pin jointed trusses. Slope-deflection,
moment distribution, Kani's method of analysis and column Analogy method applied to indeterminate beams and rigid frames. Rolling
loads and influence lines: Influence lines for reactions of beam, shear force and bending moment at a section of beam criteria for
maximum shear force and bending moment in beams traversed by a system of moving loads, influence lines for simply supported plane
pin jointed trusses, Arches : Three hinged, two hinged and fixed arches, rib shortening and temperature effects, influence lines in arches,
Matrix methods of analysis: Force method and displacement method of analysis of indeterminate beams and rigid frames. Plastic
Analysis of beams and frames: Theory of plastic bending, plastic analysis, statical method, Mechanism method. Unsymmetrical bending:
Moment of inertia, product of inertia, position of neutral axis and principal axis, calculation of bending stresses.
PART -B
DESIGN OF STRUCTURES : STEEL, CONCRETE AND MASONRY STRUCTURES.
STRUCTURAL STEEL DESIGN
Structural steel: Factors of safety and load factors, riveted, bolted and welded joints and its connections, Design by working
stress/limit state method of tension and compression member, beams of built up section, rivetted and welded plate girders, gantry
girders, stancheons with battens and lacings, slab and gussetted column bases, Design of highway and railway bridges: Through
and deck type plate girder, Warren girder, Pratt truss.
DESIGN OF CONCRETE AND MASONRY STRUCTURES
Reinforced Concrete: Working Stress and Limit State Method of design-Recommendations of B.L.S. codes, design of one way
and two way slabs, stairs-case slabs, simple and continuous beams of rectangular, T and L sections, compression members under
direct load with or without eccentricity, isolated and combined footings, Cantilever and counter-fort type retaining walls, Water
tanks: Design requirements as per B.L.S. code for rectangular and circular tanks resting on ground, Pre-stressed concrete:
Methods and systems of pre-stressing, anchorages, analysis and design of sections for flexure based on working stress, losses of
pre-stress, Earth quake resistant design of building as per BIS code. Design of brick masonry as per I. S. Codes, Design of
masonry retaining walls.

PART-C
Building Materials, Construction Technology, Planning and Management Building Materials
Physical properties of construction materials with respect to their use: stones bricks, tiles, lime, glass, cement, mortars, Concrete,
concept of mix design, Pozzolans, plasticizers, super plasticizers, Special concrete: roller compacted concrete, mass concrete, self
compacting concrete, Ferro cement, Fiber reinforced concrete, high strength concrete, high performance concrete, Timber:
properties, defects and common preservation treatments, Use and selection of materials for various uses e.g. Low cost housing,
mass housing, high rise buildings.
Constructions Technology, Planning and Management

Masonry constructions using brick, stone, construction detailing and strength characteristics paints, varnishes, plastics, water
proofing and damp proofing materials. Detailing of walls, floors, roofs, staircases, doors and windows. Plastering, pointing,
flooring, roofing and construction features. Retrofitting of buildings, Principle of planning of building for residents and specific
uses, National Building code provisions and uses. Basic principles of detailed and approximate estimating, specifications, rate
analysis, principles of valuation of real property. Machinery for earthwork, concreting and their specific uses, factors affecting
selection of construction equipments, operating cost of equipments. Construction activity, schedules, organizations, quality assurance
principles. Basic principle of network CPM and PERT uses in construction monitoring, cost optimization and resource allocation. Basic
principles of economic analysis and methods. Project profitability: Basis principles of financial planning, simple toll fixation criterions.

PART -D
GEO TECHNICAL ENGINEERING AND FOUNDATION ENGINEERING

Types of soils, phase relationships, consistency limits particles size distribution, classifications of soils, structure and clay
mineralogy. Capillary water, effective stress and pore water pressure, Darcy's Law, factors affecting permeability, determination
of permeability, permeability of stratified soil deposits. Seepage pressure, quick sand condition, compressibility and
consolidation, Terzaghi's theory of one dimensional consolidation, consolidation test.

Compaction of soil, field control of compaction total stress and effective stress parameters, pore pressure parameters, shear
strength of soils, Mohr Coulomb failure theory, shear tests.
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Earth pressure at rest, active and passive pressures, Rankin's theory Coulomb's wedge theory, Graphical method of earth pressure
on retaining wall, sheetpile walls, braced excavation, bearing capacity, Terzaghi and other important theories, net and gross
bearing pressure.

Immediate and consolidation settlement, stability of slope, total stress and effective stress methods, conventional methods of
slices, stability number.

Subsurface exploration, methods of boring, sampling, penetration tests, pressure meter tests, essential features of foundation,
types of foundation, design criteria, choice of type of foundation, stress distribution in soils, Boussinessq's theory, Westergaard
method, Newmark's chart, pressure bulb, contact, pressure, applicability of different bearing capacity theories, evaluation of
bearing capacity from filed tests, allowable bearing capacity, settlement analysis, allowable settlement, proportioning of footing,
isolated and combined footings, rafts, pile foundation, types of piles, plies capacity, static and dynamic analysis, design of pile
groups, pile load test, settlement of piles lateral loads, foundation for bridges, Ground improvement techniques: sand drains,
stone columns, grouting, soil stabilization geotextiles and geomembrane, Machine foundation: Natural frequency, design of
machine foundations based on the recommendation of B.I.S. codes.

CIVIL ENGINEERING PAPER- IT

Part — A
FLUID MECHANICS, OPEN CHANNEL FLOW, HYDRAULIC MACHINES AND
HYDROPOWER ENGINEERING

Fluid Mechanics: Fluid properties and their roles in fluid motion, fluid statics including forces acting on plane and curved
surfaces, Kinematics and Dynamics of Fluid flow:

Velocity and acceleration, stream lines, equation of continuity, irrotational and rotational flow, velocity potential and stream functions,
flownet, methods of drawing flownet, source and sink, flow separation, free and forced vorties.

Flow control volume equation, continuity, momentum and energy equations, Navier-Strokes equation, Euler's equation of motion
and application to fluid flow problems, pipe flow, plane, curved, stationary and moving vanes sluice gates, weirs, orifice meters
and Venturi meters.

Dimensional Analysis and Similitude: Buckingham's Pi-theorem, dimensionless parameters, similitude theory, model laws,
undistorted and distorted models.

Laminar Flow: Laminar flow between parallel, stationary and moving plates, flow through pipes.

Boundary Layer: Laminar and turbulent boundary layer on a flat plate, laminar sub-layer, smooth and rough boundaries,
submerged flow, drag and lift and its applications.

Turbulent flow through pipes: Characteristics of turbulent flow, velocity distribution, pipe friction factor, hydraulic grade line
and total energy line, siphons, expansion and contractions in pipes pipe networks, water hammer in pipes and surge tanks.

Open Channel Flow: Flow types, uniform and non uniform flows, momentum and energy correction factors, Specific energy
and specific force, critical depth, resistance equations and roughness coefficient, rapidly varied flow, flow in transitions, Brink
flow, Hydraulic jump and its applications, waves and surges, gradually varied flow, classification of surface profiles, control
section, Integration of varied flow equation and their solution.

HYDRAULIC MACHINES AND HYDROPOWER

Centrifugal pumps-Types, characteristics, Net Positive Suction-head (NPSH), specific speed, Pumps in series and parallel.

Reciprocating pumps, Air vessels, Hydraulic ram, efficiency parameters, Rotary and positive displacement pumps, diaphragm
and jet pumps.
Hydraulic turbines: types, classification, Choice of turbines, performance parameters, controls, characteristics, specific speed.

Principles of hydropower development: Types, layouts and component works, surge tanks, 'types and choice, Flow duration curves
and dependable flow, Storage and pondage, Pumped storage plants, Special types of hydel plants.

Part— B
Hydrology and Water Resources Engineering

Hydrology: Hydrologic cycle, precipitation, evaporation, transpiration, infiltration, overland flow, hydrographs, flood frequency
analysis, flood routing through a reservoir, channel flow routing- Muskingam method.
Ground Water flow: Specific yield, storage coefficient, coefficient of permeability, confined and unconfined aquifers, radial
flow into a well under confined and unconfined conditions, Open wells and tube wells.

Ground and surface water recourses single and multipurpose projects, storage capacity of reservoirs, reservoir losses, reservoir
sedimentation.




Water requirements of crops consumptive use, duty and delta, irrigation methods, Irrigation efficiencies.

Canals: Distribution systems for cannal irrigation, canal capacity, canal losses, alignment of main and distributory canals, Design
of cannal by kennedy's and Lacey's thoeorie, Water logging and its prevention.

Diversion head works: Components, Principles and design of weirs on permeable and impermeable foundations, Khosla's
theory, Bligh's creep theory Storage works.

Cross drainage works.
Types of dams, design principles of gravity and earth dams, stability analysis. Spillways: Spillway types energy dissipation.
River training: Objectives of river training, methods of river training and bank protection.

Part — C
Transportation Engineering

Highway Engineering: Principles of Highway alignments, classification and geometric design, elements and standards for roads.
Pavement: flexible and rigid pavements Design principles and methodology. Construction methods and materials for stabilized
soil. WBM, Bituminous works and Cement Concrete roads.

Surface and sub-surface drainage arrangements for roads, culvert structures. Pavement distresses and strengthening by overlays.
Traffic surveys and their application in traffic planning, Typical design features for channelized, intersection, rotary etc., signal
designs, standard traffic signs and markings.

Railway Engineering: Permanent way, ballast, sleeper, chair and faslenings, points, crossings, different types of turn outs, cross-
over, setting out of points, Maintenance of track, super elevation, creep of rails ruling gradients, track resistance tractive effort,
curve resistance, Station yards and station buildings, platform sidings, turn outs, Signals and interlocking, level crossings.

Air port Engineering: Layouts, Planning and design.

Part — D
Environmental Engineering

Water supply: Estimation of water demand, impurities in water and their significance, physical, chemical and bacteriological
parameters and their analysis, waterborne diseases, standards for potable water.

Water collection & treatment: Intake structures, principles and design of sedimentation tank, coagulation cum flocculation
units slow sand filter, rapid sand filter and pressure filter, theory & practices of chlorination, water softening, removal of taste
and salinity, Sewerage Systems, Domestic and industrial wastes, storm, sewage, separate and combined systems, flow through
sewers, design of sewers.

Waste water characterization: Solids, Dissolved oxygen (DO), BOD COD, TOC, and Nitrogen, Standards for disposal of
effluent in normal water course and on to land.

Waste water treatment: Principles and design of wastewater Treatment units--,Screening, grit chamber, sedimentation tank
activated sludge process, trickling filters, oxidation ditches, oxidation ponds, septic tank; Treatment and disposal of sludge;
recycling of waste water.

Solid waste management: Classification, Collection and disposal of solid waste in rural and urban areas, Principles of solid
waste management.

Environmental pollution: Air and water pollution and their control acts. Radioactive waste and their disposal Environmental impact
assessment of Thermal power Plants, mines and river valley projects, Sustainable development.

Part— E
Survey and Engineering Geology

(a) Surveying: Common methods and instruments for distance and angle measurements in Civil Engineering works, their use in
plane table traverse survey, levelling, triangulation, contouring and topographical maps. Survey layouts for culverts canal, bridge,
roads, railway alignment and buildings.

Basic principles of photogrammetry and remote sensing.

Introduction to Geographical information system.

Engineering Geology :

Basic concepts of Engineering geology and its applications in projects such as dams, bridges and tunnels.
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Uttar Pradesh Public Service Commission

Assistant Engineer (Mains) Civil Exam-2024
Paper-Ii

Part-1 General Hindi

1. Tr=fafaa @ & ‘udd & SO @t qEA 9’
AT & T T v1eg &
(a) AR (b) STeTH
(c) 318 (d) =TfErae
Ans. (a) : T9d & IR & guda g = & fOw
= e @ s vdd % o o 9fy gy &
fTT T =R ‘IuE B
2. ‘rterur’ T HiU-faesw €
(a) 3T + =& (b) 317 + &
(c) 3 + Z&mT (d) S + Segor
Ans. (b) : ‘e 1 G — foess ‘e + eor 2, T
JuT Yy T ISR & |
Jur GRI- A £,3,3,% 3Rk % a8 HiE U W I,
ol g URada AW 3, € @B 7, 3,3 F F AN E A=
T 81 e 2
3. Ty % A0 SUgTh YeE W 3@ o
frafafea gl § ¥ o g S uEe
i
(a) ST ST 7 ST 9o - 39T
(b) 3T T T & ATl - U
(c) FoEeh a7 frt - e1emE
(d) e o9 F T & - ffa
Ans. (d) : ‘9% 19 3B T @ -FeF aiw F fau
3YYH ek S I F STEI I 1 THH G g Gl
s o $9 7 @-31faT | o= Tt I §
4. ‘favmmezer’ veg § WU §:

(c) WRFETT eqey

(d) Gl TgeT
Ans. (d) : ‘Tawrmerer’ v &1 gAg faug fawmm &
AT T | 3T I8 Tael AeqeT THE bl ISR & |
et agEy- TaY ey gAY 9% 9N § o &
T9d oo H Hey quidl @ iR 1, &, &, 99 g
?@%Wm%,mﬁawwquﬂé

|
5. ‘& v fREs WY Jd §7

(a) fora steram o1g &

(b) TS &

(c) 9 &

(d) faemor &

Ans. (a) : 5091 a1 91q & 3T § T 84 ATl FEE d
G T FEd € AR b U o U B B
SEfh W, AW SR R F 9w § @ 9 e
1 ‘Al el ST 8|

6. ‘Sootad’ Ieg H I-9T IUAT 27
(a) 3 (b) 31
(c) 3T (d) 30
Ans. (d) : ‘Seoio’ g § 3q SuE 2|
IuETt- 3uE 39 WY A1 T H ded 8, S fHd
I8 o Uge 3T SUH! {9 37 b e B
7. Tr=feafaa faewea ® @ gafaq =& €&
(a) ¥ 1 wig-sgd fl a1g @ &4 aren
(b) 3TN R ST TST-TH S A b AL
g
(c) Th M F Td=-Ta T I
(d) 3 =g el H -faada & FEr
Ans. (b) : ‘M AR e T - TH A Al H
wftayor 21 Arhifs Sk o7 B G ghe T R, SH
T 31 ST SrgEr 9nd I SEfh = qeft I T
4
8. ‘fua [t WW T wgEM W A WUAE Hig 7
aTeT| HeRt T st = W W AR g8
Tl a1’ SUHTh RIS W HIH-9T BE &7
(a) (b) =l
(c) FraT (d) =
Ans. (d) : TS HEE H AL BT 2
<urd- 7 Wifis 90 B3 81 39 Joeh W0 § 16 qE
et 21
- T WIS TSHW BT 21 3H B o [ =0l (VW
aﬁt?ﬂ)ﬁlzaﬁwwﬁ(@aﬁaﬁ%ﬁ7wﬁ
g 21
2ET- I8 WIS TS99 3 21 39 B3 & (5 <Ol (Fe
SR Fd@) § 13 wEnd SR ww e (fide iR wgd) o
11 wrT 2t 2
9. fr=fafaa # ¥ ‘S8t & R W =mieht =& o’
eRiT*h oAt 3Tef &:
(a) 31T FARE P STGAIT FTAT
(b) 31T AfE H 3T der e
(c) T&Y FAT F Y % FN YR T F T
HTT

(d) BER B IRA & T Y T
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Ans. (b) : ‘TIR & R T THA 1 dA” Ahifh b 37k
2 ‘3 At &1 = el frer
10. ‘'¥ES oFr O« g 3veT! yuig-ur g faet wEm

SULh HIA-UHAl | RIA-9T AR &7
(a) 39 (b) HRT
(c) B (d) &9

Ans. (a) : “T9H 1 7@ R ewn wg-w 7w fEw
T 1 URbe H SUHT ST 2|
U IEHR- &I Wl awg A = @ el o=
I A Ak ¥ TAF g9, O F IMER W o & ST
1 AT aqr ST S8t IUHT TSR BN 2 |
11. fr=fafes # ¥ o) &R W oM gEeR @

aref &

(a) FET HETd HTA (b) FET HH HEA

(c) ST FW FTAT (d) IgT TR HTAT
Ans. (d) : ‘N R @ 33T gerR F 37 @ A WR
HETV
12.

frafafaa # 9 SF-91 a9 I3 87
(a) forsTelt = =1 @ 21

(b) T STYAT WA AHL & A |

(c) T TE=T 31O [ <

(d) F=i-agl STr-3Te |

Ans. (¢) : T TR SO T ¥ 99 qE 81 I T
T 3E T |
13. ‘a' 9ul g

(a) 3TTEY s (b) HgH =S

(c) =™ s (d) & s

Ans. (a) : ‘T 900 Y 2O 8| T o AR @-
g, T, q1 A TR A o e FEel § |
SH &S - I, 9, 9, T

HY<h o - &, 9, b, 41

A & - 8, o, U, A, "l

14. ‘oRfd’ 9Teg T BATAT &:
(a) AT (b) HiafE
(c) SHart (d) H

Ans. (¢) : ‘B 32 & AT ‘Fatel 21 = fGweq

ITET &

15. Y@ -t are v ¢
(a) STmerdf (b) STT[R
(c) ST (d) TR

Ans. (d) : I T 9TCT T3 SR 21 I I THR
3

Y5 s RIC-R L

s s
dpe 0 AR
FPEM SR

- R % 39 EUR # FA Fad &, O 39h

16. <RTT o SNeT ohT el forEd gaT 2
(a) FIq (b) fepam
(c) fem (d) FH

Ans. (b) : &6 % a1 1 Heel f5ha ¥ el 2|

FT-R B GET SR I OT STgar AU rawen H
g &

fere- 59 vrss @ fopelt @ &1 T A1 @1 wER S,
39 foFam e €

17. TreafaRad ¥ @ St v1eg 78t &:
(a) g (b) Heeft
(c) SmefAT (d) &=

Ans. (d) : Fi’ e v 7 ¢ g Fw gferT vk §
S g, Hech qur s Sfer wrex
18.  HUAT AT T ASHIIT S hl FHUT |

SUTh AT AT ITG WU ¢

(a) 3T T TEHIT I F FA HL

(b) 31T I STTH HATH FaH Hi |

(c) FUAT FTh 3T H STTH & |

(d) T9g B T 3T H STAH I HI HAT B
Ans. (a) : FUAT 3 FT FFHET < FH FA H| ATHT H
I[E FU IS FI RN < H FA LI G o Fqeft

foeped 3TeTg a1 |

19. fr=fafaa & 9 ‘i’ vsg ot qamTeff forened
RIRLE
(a) ST (b) fom
(c) y9Id (d) X

Ans. (a) : T TG Y62 w1 G v T 2
37 Ot faweq T B

20. Trefeaa ® | ‘Saea’ I1ed ol dc@H ®©U =T
2?
(a) 3gaq (b) I&dq
(c) S (d) 3EdA

Ans. (a) : I9T & qEH &Y Igad Bl
F W S G T for R seee % B § v 5
ST 8, 09T Y8 e §, dc I HEeld 3|

21. fr=fafaa ® & ‘stghe’ visg T oot =
2?
(a) SHTHEH (b) s
(c) SR (d) ferepefor
Ans. (c) : ‘FFET Ve F AT TEROT 31 A 39
TR B-
g oo
3THYH G EIEA
STRYT farepefur
& fergeta
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22. frefafaa ® € ‘wde’ I1eg ol g9 ®U ¢
(a) Hg3 (b) AL
(c) FUeT (d) &ue

Ans. (¢) : ‘FU’ I H TET ®Y FHUST 8 a1 T
6% 1 A ®T HT A
23, ‘sfagw’ v & foq frefefiad @ @ ®E-91
Teh ATSRITIT WA feRart ST 7
(a) Forelt 21 =1 Tmer & WSS &9 # SR,
Tl o7fE a1 feao
(b) frzl Tl &1 Fewd H fFar T UM
Fuiq
(c) ST I TT-TGHL T AT
(d) 3FRH 1 SHHER
Ans. (b) : 5= TeaRT &1 Foy B fFHar T Jumes
Fuiq aerrer & e s vs ‘gfge’ g et fhe awr
Iq1 GATS & Treol-eh &1F i ueIst, ded onf & faawr
% fu T = - GAER B a9l 3fde &1 SHeR -
zfRTaT e 2|

24. TrtaRaa @ § foage’ vreg o1 31 ¢
(a) HI (b) &1
(c) 3® (d) @&

‘Ans.(a):‘ﬁgﬂ’ yIeg &1 FI-RE F a1, HY 2 ‘

25. fa=fafaa o 9 wes ‘9’ 91se A &
(a) T (b) FFf
(c) T (d) et

Ans. (d) : “BHAT I TR T 8, dqch T TH (GRS
I 8, S HREU 9T AN &1 Sk Fe, HoA adn
e 3 v |

Part-I1 Civil Engineering

1. A frame ABCD is supported by a roller at 'A’
and is on a hinge at 'C' as shown in the figure
the reaction at the roller end 'A’ is:

Teh T ABCD &l 'A' W Teh Aol 3R 'C' st

L

Find reaction at the roller end 'A'-
Sum of moment about XM =0

L L L L
R, x| =+=|-Px—=+Px—==0
2 2 2 2

2

RAfoPx%wx Lo

RA =0
2. A beam 10 m long, hinged at both ends is
subjected to a clockwise moment of 40 kNm at
a distance of 3 m from one end. Shear force at
centre of beam is:

Tk 10 m &l &R, St S0 R U sheal gRT
wft &, @ T R ¥ 3 m & g W 40 kNm &=
gfequmard (oSt o foem ¥ ) Ie-streut @ R
&R S U el ( TUWIT ) oA Tehe=T Brm?

(a) 4kN (b) 6 kN
(c) 3kN (d) 2kN
Ans. (a) :
40 kN-m
iy ) ¥
A———1-10m
1
R_,.\ 3 m RB

Find shear force at centre of beam is = ?
Apply equilibrium equation-

(&) grT wwf¥da (support) fam &T § S| |(i) $F, = 0
fs for o foq@mr = &1 o) B8R 'A' W Ra+Rg=0 ... @)
wfeteRa gei— (i) ZM, = 0
p p Rp x10-40=0
J l Ry % 10 = 40
i - B E_ ({ 5 Rz =4 kN and R, = — 4 kN — downward direction
e SFg = 4kN (down ward)
SFat (centre) = 4kN (down ward)
L SFat (a) = 4kN (up ward)
L2 L2 L2 Shear force at centre of beam = 4kN
— 3.  The angular velocity (in rad/s) of a body
rotating at 'N' revolutions per minute is
) 4 yfa fime 'N' wge W e T fuvg @
A I AT (rad/s W) coeeeeveennee 2l
(a) 2P (b) P (a) 2nN/60 (b) TN/60
(c) P2 (d) Zero/I[A (c) nN/180 (d) 2mtN/180
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Ans. (a) : Complete angle in one revolution =2 &t
in N revolution per minute angle complete =2 N Rad/Min

27N
Angular velocity [03 = %} rad/sec

N = Revolution / min
4. The permissible load for short column with
helical reinforcement shall be times as
compared to load in a similar member with
lateral ties.

HefTd GIRIRT a1t oY W o o 1w
(terrd ) v Uty Beot It WU StgEd H

AT T T coevnreccrnnnnn I[ET BT
(a) 1.41 (b) 2
(c) 1.05 (d) 1.01

Ans. (¢) : According to IS : 456 : 2000 clause 39.4.

The permissible load for a short column with helical
reinforcement is increased by 5% compared to a column
with lateral ties. So permissible load factor is 1.05.

5. In T-section ISNT 100, 100 represents

of tee bar (in mm).

T-section — ISNT 100, 100 2t SR =t

Yet=erea &aT & (mm o)

(a) Length/@l"TB!'I%t

(b) Depth/T&TE

(c) Width/=eTE

(d) None of the above/@"ﬂ?ﬁ ¥ g i T2
Ans. (b) :
T-section — ISNT 100 represent-

ISNT — Indian standard normal tee section
and 100 represent depth of section (mm).

6. According to IS 456, the maximum strain in
concrete at the outermost compression fibre is

............

taken as :

IS 456 & ITER, Ta aTedt FiieT wigsw W
hehle W STRIehad a=ar (THFfT) e K
Hehdl 21

(a) 0.002 (b) 0.003

(c) 0.0035 (d) 0.0025

Ans. (¢) : According to IS : 456 : 2000 (Clause no.
38.1) the maximum strain in concrete at the outermost
compression fibre is taken as 0.0035 in bending.

As per IS 456 : 2000 clause no. 39.1 the maximum
compressive strain in concrete in axial compressive is
taken as 0.002.

7. According to IS 456, spacing of longitudinal
bars measured along the periphery of the
column shall not exceed mm.

IS 456 & 3MTAR, W (HicTH ) &t URRT &

ey ATl T g WX (Wemwt) Wt gl

(a) 250 (b) 300
(c) 350 (d) 200
Ans. (b) : As per IS 456 : 2000, clause 26.5.3.1,
spacing of longitudinal bars measured along the
periphery of the column should not exceed 300 mm.
e A reinforcement column having helical reinforcement
shall have at least six bars of longitudinal reinforcement
within the helical reinforcement.
8. Moment of inertia of a triangle of base 6 m and
height 3 m is m*

@ﬁwmmkmaﬂ?ﬁﬁsm%,
T Sged ST m* grm

oooooooooooooo

(a) 13.5 (b) 27.0
() 9.0 (d) 4.5
Ans. (¥) :
H=3m
B =6m
Moment of inertia of a triangle about its C.G.—
BH’
I; =
36
3
= 6x3 =45m*
36
Moment of inertia of a triangle about its base—
BH' 6x3’
[ =— =22 135 m’
12 12

9. As per IS 456, maximum shear stress (T, max)
is N/mm’ for concrete grade of M40 and
above.

IS 456 % 3TIER, THehie IT M40 3T 3TH HW
& g sifreham = (STUwUnT) wiaee (c

111: D ¢ [ N/mm? Er
(a) 2.5 (b) 1.5
(c) 3.0 (d) 2.0
Ans. (a) : As per IS 456 : 2000, table 20. The
maximum shear stress (T, max) for concrete-
Grade | MI5 [ M20 [M25 [M30 | M35 | M40
Concre and
above
te
Te max 2.5 2.8 3.1 35 3.7 4.0
N/mm?
(LSM)
Te max 1.6 1.8 1.9 2.2 2.3 2.5
N/mm?
(WSM)
10. A structure is to be constructed where basic

wind speed is 47 m/s, risk factor = 1.0, terrain
and size factor = 0.98, topographic factor = 1.
Basic wind pressure will be N/mm*
(approximately).
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ek HOeAT 1 famtor sl ferer s § St ger
g A T 47 /s B, REH HRE = 1.0 AT
T AMHR HHF = (.98, TAATHIT ek = 1 T

T AT T eoovvnnneccccn N/mm’ R ( T )
(a) 2120 (b) 46
(c) 1272 (d) 15.6

Ans. (¢) : Given,

V, =47 m/sec

Risk factor k; = 1.0

Terrain & size factor k, = 0.98

topographic factor (k;) = 1

Design wind speed (v,) = v, X k; x kyx k;
=47x1x0.98 x 1 =46.06

=0.6x(46.06)’

=1272.91 N/mm’

Design wind pressure P, = 0.6 V’

11. In reinforced concrete beam, concrete is
assumed to take no...............
YafTd hehie st W, Ig AT AT & TR shehie
& Tm

(a) Shear/3 (3TIETIT)

(b) Tension/d-d

(c) Compression/gdgd

(d) None of the above/3uZ[wh H & whig A&t
Ans. (b) : In reinforced concrete beam, concrete is
assumed to take no tension and therefore only resist

compressive forces and the steel reinforcement take all
the tensile forces.

12.

For connecting lacing flats to column sections
with 18 mm diameter bolt, the minimum width
of flat should be mm.

18 mm STH e & WY AR Feled il W
| us ¥ Wigd & U, wie &t FIAaw e
mm gt =T
(b) 59
(d) 36
Ans. (¢) : According to IS 800:2007
Dia of bolt Min width of flat
16 mm 50 mm
18 mm 55 mm
20 mm 60 mm
22 mm 65 mm

The minimum width of lacing bars as per IS
800:2007 for bolted/riveted construction 3d.

13. In a bolted connection, pattern will give
maximum efficiency.
e T AT (ST ) |, cecvvvnnnn T (Y )
STfreRa™ geTaT B
(a) Chain/==

(b) Staggered/@@T-ﬁET (BTE)
(c) Diamond/STaHIE
(d) None of the above/@ﬁ’rﬁ 7 9 &g T

Ans. (¢) : In a bolted connection, diamond pattern will
give maximum efficiency.

Diamond pattern-
1 2 3
I

I I
| I
Q|

|
1(?'\.[,

ohi

4

®

-to-----Of-

I

|
a
&

i

|

I

1

--to--b---O

I
I
I
I
1
I
I
I
I
1
I
I

1
o The diamond pattern is most efficient and economical.

xlOO}

A steel plate is 30 cm wide and 10 mm thick. If
the diameter of the bolt hole is 20 mm, then the
net section area of the plate is cm’.

strength of joint

e Maximum efficiency | n =
Strength of plate

14.

T T () WE 30 cm @S TE 10
mm "W ) Afe siee g &1 =\ 20 mm%
?ﬁlﬁzww(net)wm cm’
2
(a) 280 (b) 300
(c) 28 (d) 32.42
Ans. (¢) : Given,
d=2cm=20 mm
B=30cm=300 mmt=10 mm
Net section area=(b—nd,) x t
Diameter of one rivet hole (d,) = (20+ 1.5)
=21.5 mm
Net sectional area = (300 — 21.5) x 10
=278.5% 10
=2785 mm’
~ 2800 mm®
=28cm’
15. Butt weld is also known as

e dFS
(a) Lap weld/dT aeg

(b) Green weld/FH Jog

(c) Groove weld/Jd e

(d) None of the above/@"ﬂ‘rﬁ 79 g T

off a2

................

Ans. (¢) :

e Butt weld is also known as groove weld.

e A square butt weld is provided for section up to 8mm
thickness only.

e For sections with thickness greater than 8mm, a single
U, V or double U, V etc. butt weld are provided.

e Butt weld is mainly designed for direct compression
or tension and occasionally for shear also.

e The advantage with butt weld is that it involves no
change in section at the location of joint and is thus
the most preferred type of weld for transmitting

alternating stresses.
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16. In a conjugate beam, the free end of a real
(actual) beam will become the _ end.

uw Hgnit oA #, UE awated T & gen
(a) Hinged/fdse
(c) Fixed/Rer ()

(b) Free/qh

(d) None of the above/3udt H & HIg el
Ans. (¢) :
Conjugate beam Real beam
(a) 4E
Free
Fixed Free Fixed
Internal hinge Internal roller
® A A
inge Roller Hinge Roller

The top chord of a roof truss is inclined at an
angle of 22°. No access is provided for
maintenance. The live load to be considered for
design will be KN/m’.

T B Feft @ v e (I Rw) 22° %

T& U W el g 21 TE@d & faw uga

T TE §) fEeeT & fw o A9 .
KkN/m?* Bl

(a) 0.75 (b) 0.61

(c) 1.50 (d) Zero/I[A

Ans. (*) : As per IS 875 (Part -2), when the slope of a
roof is greater than 10° and access is not provided, the
live load to be considered is 0.75 kN/m* less 0.02
kN/m” for every degree increase in slope over 10°.

Live load = 0.75 — (22°-10°) x 0.02

=0.75-12 % 0.02
=0.51 kN/m’

18.  As per IS 456, the ratio of allowable bond stress
in tension in deformed bars to that of plain
bars is about:
IS 456 % STIER, a-Ta § forpa ot o wherd
S Ylersier T WIS B8l § Wiehtd ser gfaset
A STIUTT T e K
(a) 1.2 (b) 1.3
(c) 1.6 (d) 1.4

Ans. (c¢) : According to clause 26.2.1.1 of IS 456 :

2000, the design bond stress value for plain bar shall be
increased by 60% for deformed bars. So ratio of 1.6.

19.

When geotextiles are placed under water, the
minimum overlap shouldbe  mm.

Ans. (c) : The geotextiles are placed under water, the

minimum overlap should be 900 mm.

e Geotextiles have a high tensile strength. These can
be used to \increased to local carrying capacity.

e Geotextiles are used as reinforcement in the soil
which is poor in tension but good in compression.

20. If flownet of a cofferdam foundation has
H=6m Ny=6,Ng=18 and K = 4 x 10°
m/min, then discharge (in m’/day) per m length
will be
aﬁ@mﬁa%mwﬁh 6 m,

=6, Ng = 18 3{R K = 4 x 10°° m/min &, a¥
Iqe fEa fomsiw (m¥/day W) Wi m &g
.............. g
(a) 1.2304 (b) 2.304
(c) 0.1152 (d) 1.0368

Ans. (¢) : Given,

H=6m

Nf: 6

Nd =18

K =4 x 10 m/min

We know that,

N .
Q=KH N—f [Discharge per meter length]

d
6
= 4x107° x6x—
Q 18

3

Q= 8x10°

mn

Q=8x107x 60 x 24 m*/day
Q=0.11520 m’/day

21.

[1 day = 24 x 60 min]

Test pit in a plate load test at foundation level
is generally of width____ times the test plate.

wWie wire vher # g aer W e T,

THAT T A FH=E: TSR ..., AT B
2
(@ 3 (b) 6
(c) 4 (d) 5
Ans. (d) :

e The allowable bearing pressure can be determined
by conducting a plate load test at site.

e It conduct a plate load test, a pit of the size 5B, x
5B, where B, is the size of the plate is excavated to
a depth equal to the depth of foundation (Dy).

e Test pit in a plate load test at foundation level is
generally of width 5 times the test plate.

5 e N a; - 22. :Zol:ectro-osmosis for a clayey soil generally leads
W FAaw T (ST ) .o mm faeeft fudt (gfverr) & fog ferga-wrmor @
BT =ftgu) |IAT: Bt §—
(a) 750 (b) 600 (a) Increase in water content/STe ¥l ¥ Jfg
(c) 900 (d) 450 (b) Increase in plasticity/qeeaar § gfg
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(c) Decrease in shear strength/EﬁﬁcF[ (379%YT) [ 25. A soil sample has LL = 45%, PL = 25% and SL
amed § it =15%. For a natural water content of 30%, the
(d) Increas§ in shear strength/ad- (STTEYT) %‘sggggl%"g%ﬁ LL = 45%, PL =
st § 3fe 25% 3T SL = 15% &\ UTehfereh A9 30%
Ans. '(d) : Electro-osmosis is a gfound improvement ]%"I g W ............. N
techmqu.e often I.J.Sed for soft f:lay soil. . . (@) 25% (b) 40%
o In this applying on electric cturrent to the soil which (©) 50% () 75%
cause water move to negative electrode and away X
.. Ans. (d) : Given,
from positive electrode. The process lead to LL = 45%
reduction of water content and consolidation of soil _
. . PL =25%
(clay) then increase shear strength of soil (clay). SL = 15%
e Electro-osmosis also helps in increasing the shear w = 30%
strength of the cohesive soil. We know that, consistency index -
" s of hammer (in kg) and drop of hammer |l = ~1"or LL=¥
. . w, —w_  LL-PL
(in mm) are respectively: P
UHeh Wi Hgaw (Tu=) ufigur & fom, I :45_30:£:§=075
TR @ FEEE (kg ®) ofR g W gw|| 0 45-25 20 4
(9T ) (mm ®) THUIT: - L =75%
(2) 2.6 and 450/2.6 it 450 26. The re.action at support 'B' o.f the statically
determinate beam shown below is __ KkN.
(b) 4.5 and 310/ 4.5 R 310 3 fraré T it ®T ¥ B o § B
(c) 4.89 and 450/4.89 3T 450 |qUE (W9 ) W Alafmar (RTaE) e
(d) 2.6 and 310/2.6 3310 KN 2Rt
Ans. (d) :
Modified 10 kN
Standard proctor proctor ’._l
compaction Test composition A 0.5 ﬂ‘-I 0.5m B
Test AN _&
1. | Mass of | 2.6kg 4.9 kg
hammer } 2m : 2m l
(inkg) (a) 4.25 (b) 5.75
2. | Drop of | 310 mm | 450 mm (c) 3.75 (d) 6.25
hammer Ans. (d) :
(mm) 10 kN
3. | No. of layer 3 5
2. | No. of flow 25 25 a5 I[03m B
5. | Volume 1000 cc 1000 cc v\%v
24. A soil has a liquid limit of 30. The Se
corresponding plasticity index given by A-line R, [ om 2m R;l
is:
fereft e &t 3@ Hmr 30 ¥ A-YET g feEn 10kN
TN HIT GIETdT GeIhich g—
(a) 9.5 (b) 9.8
(c) 7.3 (d) 7.6 AL cJ AB
Ans. (¢) : Given, ‘L_ X ) k:\‘z“ J
Liquid limit = (wg) = 30 M > 4— om
Plasticity index given by A-line Find the reaction at support 'B' = ?
I,=0.73 (w. — 20) Apply equilibrium equation
I,=0.73 (30 - 20) HZV=0
[,=0.73x10="7.3 Ro+Rg=10kN ... 6]
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(i) M, =0
Rgx4-10x2-5=0
Rg x4 =25

25
P4
Ry =6.25 kN
27. Determine the reactions at 'C' of the beam
shown below:
Fra fomE o @ ' W wfafwEn
(Ruerer ) = grfi?

10 kN/m

R

A
I
g

|
(a) 6.5 kN
(c) 8.5kN

Ans. (b) :

4m

(b) 7.5kN
(d) 5.5kN

4m

10kN/m

l"_'.;c

A

\ 4

[€e—— 4m 4m —>

R,

wi
8EI
10x(4)*
8EI
320
Bl

R’ R

T3EL . 3EI

R4’ R4’

TT3EL 3R
64

=2xR x—
¢ 3EI

_320x3
T 2x64

28. A simply supported beam is acted upon by a
concentrated load at the centre. It causes a
maximum deflection of 10 mm and slope at
ends of 0.002 radians. The span of the beam is

m.
T Tamoell wuide | (e qEida e ) &
R W Teh Hehl-5a R 0 3T 81 36 9/ |
3TH freRaw o 1 gahra (fQ9uT) 10 mm

Deflection of SSB =

Slope of end for SSB =

wl?
48EI
wo?
48E1
10x48 wl?
I EI
wl?
16EI
1 wl?
16 EI
1 ><10><48

0.002=—
16

0.002 = 30
l

10mm =

¢=15000 mm = 15m

29.

The ratio of reactions R, and R in the simply
supported beam shown in the figure

mﬁﬁ@éﬁwﬁqﬂvﬁwﬁaﬁw(w
wafYa eRT ) | wfafeham R, 3R Ry T S73uTd
2

10 kN

& kN
4 kN/m

po—

4@2m

Rs
(b) 0.75
(d) 1.00

(a) 1.50
(c) 0.50

Ans. (d) :
10 kN 6 kN

4 KNim

2m m T

Ry+Rg=10+6+4x%x2

=24 kN
Moment at A
Rgx8—-10x2-6%x6-4x2x(5)=0

T fRAR  FET 0.002 YT 2 ~ 20+36+40 96
SR T T (TS ) v m v 8 8
(a) 10 (b) 15 Ry =12 kN
(c) 16 (d) 12 Ry =24-Ry
Ans. (b) : Given, =24-12=12kN
Maximum deflection (8) = 10 mm Ratio = R,_12 =1
Slope at end (0) = 0.002 radians . 12
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30. The capillary rise in silt is 50 cm and that of C < —Ae
fine sand is 30 cm. The difference in pore size T S+AG
of these two soils is: loglo( 5 ]
e ( ) d 50 em & 3ﬂ-{ The recompression index is appreciably smaller than
TEA o | iR SHAT 30 cm ¥l 3T AT 1
gareit ¥ g (W) & SRR | .oovvvvrevnnnne afa¥ g1 | |[compression index. It is usually in the range of Eto;
(a) 6.00 x 10:2 cm of the compression index.
(b) 3.00 1073 cm 32. A soil has a discharge velocity of 6 x 107 m/s
(c) 8.00x10 , cm and a void ratio of 0.5. Its seepage velocity is
(d) 4.00 x 10~ cm m/s.
Ans. (d) : Given, ek firdt = fersiwr (T ) a6 x 107 m/s &
Height in capillary rise in silt (hc)sill =50cm 3:ﬁ-{- ﬁﬁ:ﬁ W 0.5 %l SHET ﬁh{;na- ( W-UT)
Height in capillary rise in sand (h¢)sang = 30 cm I /s %I
From Jurin's IZVTV . (@) 12 % 107 (b) 18 x 107
h, =2 for water) (c) 36 x 10" (d) 24x 10"
ped Ans. (b) : Discharge velocity (v) =6 x 107 m/sec
T=0.072 N/m Void ratio (¢) = 0.5
p = 1000 kg/m’ Seepage velocity (vg) = ?
g=9.81 m/sec’ e 0.5
~ Porosity (n) = —— =
cos O~ 1 Y e T 1405
_ 4x0.072x1 05
°1000x9.81xd n=15-03
0.3 .
h, =—=cm’(d in cm) v =2
d *n
Find pore diameter 6x107
For silt s = 033
(he)si =£:>SO:£ =18.18x107" [118x107m/sec
q o . 33.  The range of optimum moisture content for the
sit =0.006 cm standard Proctor test for clayey soil is:
For sand ot fudt & foq ame wieey wdiern @g
(he)eand = 03 L 30-093 TEAW T ST HTAT Sl T oo, 2l
sand sand (a) 14% to 20%/14% & 20%
.. G =001 cm (b) 12% to 16% /12% & 16%
Difference in pore size 6% to 10%/6% & 10%
Ad = dygng — dy = 0.01 — 0.006 (©) 6% to 10% a1
Ad=0004=4x 10" cm (d) 8% to 12%/8% ¥ 12%
31. The re-compression index is about of ||_Ans- (@) :
the compression index. Type of soil Optimum water content
+ o+ o o o,
U-HdreT Werehich, YAST Gelehich sl ST (%)
B & Sand 6-10
()1/2 (b) 1720 Sandy silt or silty sand 8-12
¥ 1/10 to 1/5 d) 5 times/5 Sil 12-16
(c) 0 (d) 5 times/5 7T Clay 1420
Ans. (¢) : L. 34. A concentrated load of 50 kN acts on the
Recompression 1pdex (Cr) - surface of ground. The vertical stresses directly
The recompression index is the slope of the below the load at a depth of 4 m will be
recompression curve obtained during reloading when KN/m?. The value of influence factor is 0.48.
void ratio is plotted against effective stress on semi-log ‘E&f & WAE W 50 kN & TH HHEE ¥R
scale. T T {1 9R & Steh 9 4 m i TEE W
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TR d9E (AfaaeT) e kN/m? B

JUTS ek T 11T 0.48 T
(@ 1.5 (b) 15.0
(c) 150.0 (d) 0.15

Ans. (a) : Given,

Concentrated load (Q) =50 kN
Depth (z) =4 m

Vertical stress (6,) = 0.4775 %
z

c, = 0.4775x¥
4

G, =1.492~1.5kN/nt’

35. For a highly over-consolidated clay, the pore
water pressure coefficient 'A{ is in the range
of:

i Rt gt & fog, % 9«0 @

TUTR A Tt FHAT e 2l

(a) 0.7t0 1.3/0.7¥ 1.3

(b) —1.0 t0 -0.5/~1.0 §-0.5

(¢) —0.5 t0 0.0/~0.5 T 0.0

(d) 0.3t00.7/0370.7
Ans. (¢) :

Soil Type Ag

Very loose, fine saturated sand, | 2to3
saturated clay:
Extra-sensitive to quick 1.2t02.5
Normally consolidated 0.7t0 1.3
Lightly preconsolidated 0.3t00.7
Heavily preconsolideated -0.5t00
Compacted sandy clays 0.25t0 0.75
Compacted clay gravels -0.25t0 0.35

36. For finding final setting time of cement by

Vicat Apparatus, diameter of the needle used is

mm.
ferehe SueRtur ® HiHe @t 3ifaw Afém wwa
fHerem & fag < 98 9o @t STt |, 39t

=512 mm BT 2
(a) 1 (b) 0.1
() 0.5 @ 5

Ans. (*) : Vicat apparatus is used to determine the
setting time and consistency of cement and other
hydraulic binders.

Vicat apparatus for different test-

1. 10 mm diameter plunger - Consistency test

2. 1 mm? needle - Initial setting time

pu = Poisson's Ratio/wTat Jurd
A = Base area of machine/A¥ft T 3T

&TTheT]
@ K=£1.13§]A ) K=£1.131§]A
1 I+p

© K=[1.13E]\/X @ K=[1.13E]\/X
1 1+p

_“2 2

Ans. (¢) : Barken's relation-
The stiffness can also be obtained from the value of E
using following relation given by

K=[1.13E]\/X

-y’

Where,
K= Stiffness
E = Young modulus of elasticity

p = Poission ratio

A = Base area of machine

38. To find the efficiency of the utilization of
resources on the project, cost performance
indicator (CPI) can be calculated as:

TRINSAT UT FHTEAT o STENT hi ST T Tar
T & U @ wevia Hehdes (CPI) ot
T Freferfiaa § @ @ S ST Hendt 87
[where/ﬁﬁ :

PV = Planned value/fSaiia Toa

AC = Actual cost/aT&faeh TR

EV = Earned value/3Ti{d Jo=]

(a) Ratio of EV and AC/EV 3R AC T 3TIH

(b) AC/PV

(c) AC/EV

(d) PV/AC
Ans. (a) : Cost performance index (CPI)- The cost
performance index is a measure of cost efficiency of
budgeted resources, expressed as a ratio of earned value
to actual cost.

Earned valve(EV)

CPI =
Actual cost (AC)

Schedule performance index (SPI)- Schedule

performance index is a measure of schedule efficiency

expressed as the ratio of earned value to planed value.
Earned value (EV)

~ Planned value(PV)

3. 5 mm diameter annular collar - Final setting time 39. As per IS code, the depth of well foundations

37. Barken's Relation (formula) is given by: should not be less than times the
Wehd T T (T ) ccovvneeee 2 maximum scour depth.
[where/ST&T : IS TS o AFJER, HU Hid =l Tewd, tfreman
K = Stiffness/g¥wrar (RewTw) HITA/AATT (TRIST) TEE B e REl
E = Young's Modulus/T kT HTUich ¥ & 7E B et
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