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Examination Pattern and Syllabus 

PRELIMINARY PATTERN 
Subject No. of Questions Marks Total Marks Time 

General Hindi 25 (Each question of 
2 marks) 

50  

300 

 

2.00 Hours 

General 
Knowledge 

25 (Each question of 
2 marks) 

50 

Engineering 
Aptitude  

100 (Each question 
of 2 marks) 

200 

 

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 
3 marks) 

75  

375 

 

2.30 Hours 

Main Subject  

(Civil Engg.-I) 

100 (Each question 
of 3 marks) 

300 

 

PAPER-II 

Subject No. of Questions Marks Total Marks Time 

General Studies 25 (Each question of 
3 marks) 

75  

375 

 

2.30 Hours 

Main Subject  

(Civil Engg.-II) 

100 (Each question 
of 3 marks) 

300 

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. 
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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.I.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.I.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- II 
 

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. 
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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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Part-I General Hindi 

1.  efvecveefueefKele ceW mes ‘heJe&le kesâ Thej keâer meceleue Yetefce’ 
JeekeäÙeebMe kesâ efueS Skeâ Meyo nw: 

 (a) DeefOelÙekeâe  (b) GhelÙekeâe  
 (c) DeLeen (d) DeeefOehelÙe 
Ans. (a) : heJe&le kesâ Thej kesâ meceleue Yetefce JeekeäÙeebMe kesâ efueS Skeâ 
Meyo DeefOelÙekeâe nw peyeefkeâ ‘heJe&le kesâ heeme keâer Yetefce’ JeekeäÙeebMe kesâ 
efueS Skeâ Meyo ‘GhelÙekeâe’ nesiee~  
2.  ‘DevJeer#eCe’ keâe mebefOe-efJeÛÚskeâ nw:  
 (a) Deveg ± F#eCe (b) Deveg ± F&#eCe  
 (c) Deved ± F#eCe (d) Devee ± F&#eCe 
Ans. (b) : ‘DevJeer#eCe’ keâe mebefOe – efJeÛÚso ‘Deveg + F&#eCe’ nw, Ùen 
ÙeCe mebefOe keâe GoenjCe nw~  
ÙeCe mebefOe- Ùeefo F&,F,G,T Deewj $e+ kesâ yeeo keâesF& efYeVe mJej DeeS, 
lees Fvekeâe heefjJele&ve ›eâceMe: F, F& keâe Ùed, G,T keâe Jed Deewj $e+ keâe jd 
ceW nes peelee nw~  
3.  JeekeäÙeebMe kesâ efueS GheÙegòeâ Meyo keâer Âef° mes 

efvecveefueefKele ÙegiceeW ceW mes ieuele Ùegice keâer henÛeeve 
keâerefpeS:  

 (a) pees peerlee ve pee mekesâ - DepesÙe  
 (b) DeC[s mes pevce uesves Jeeuee - DeC[pe  
 (c) efpemekeâer Leen ve efceues - DeLeen 
 (d) efpemekesâ heeme kegâÚ ve nes - efveOe&ve 
Ans. (d) : ‘efpemekesâ heeme kegâÚ ve nes -efveOe&ve’ JeekeäÙeebMe kesâ efueS 
GheÙegòeâ Meyo keâer o=ef° keâer Demebiele Ùegice nw~ Fmekeâe mebiele Ùegcce nesiee 
‘efpemekesâ heeme kegâÚ ve nes-DeefkebâÛeve’~ DevÙe meYeer Ùegice mebiele nQ~ 
4.  ‘efJeYeeieeOÙe#e’ Meyo ceW meceeme nw:  
 (a) keâjCe lelheg®<e  
 (b) keâce&OeejÙe  
 (c) mecØeoeve lelheg®<e 
 (d) mebyebOe lelheg®<e 
Ans. (d) : ‘efJeYeeieeOÙe#e’ Meyo keâe meceeme efJe«en ‘efJeYeeie keâe 
DeOÙe#e’ nesiee~ Dele: Ùen mebyebOe lelheg®<e meceeme keâe GoenjCe nw~  
mebyebOe lelheg®<e- mebyebOe lelheg®<e meceeme Jen meceeme nw efpemeceW oes 
meb%eeSB Deeheme ceW mebyebOe oMee&leer nw Deewj keâe, kesâ, keâer, pewmes efÛeÖ 
efJe«en kesâ meceÙe Deeles nw, peyeefkeâ mecemle heo yeveeles meceÙe ueghle nes 
peeles nw~  
5.  ‘ke=âled’ ØelÙeÙe efkeâmekesâ meeLe pegÌ[les nQ? 
 (a) ef›eâÙee DeLeJee Oeeleg kesâ 
  (b) meJe&veece kesâ   
 (c) meb%ee kesâ 
 (d) efJeMes<eCe kesâ 

Ans. (a) : ef›eâÙee Ùee Oeeleg kesâ Deble ceW ØeÙegòeâ nesves Jeeues ØelÙeÙeeW keâes 
‘ke=âle’ ØelÙeÙe keânles nQ Deewj Gvekesâ cesue mes yeves Meyo keâes ‘ke=âoble’ 
peyeefkeâ meb%ee, meJe&veece Deewj efJeMes<eCe kesâ Deble ceW ueieves Jeeues ØelÙeÙe 
keâes ‘leefæle’ keâne peelee nw~  
6.  ‘GuuebIeve’ Meyo ceW keâewve-mee Ghemeie& nw?  
 (a) G  (b) Gued  
 (c) Guue (d) Gled 
Ans. (d) : ‘GuuebIeve’ Meyo ceW Gled Ghemeie& nw~ 
Ghemeie&- Ghemeie& Gme MeyoebMe Ùee DeJÙeÙe keâes keânles nw, pees efkeâmeer 
Meyo kesâ henues Deekeâj Gmekeâe efJeMes<e DeLe& Øekeâš keâjlee nw~  
7.  efvecveefueefKele efJekeâuheeW ceW mes megcesefuele veneR nw:  
 (a) F&o keâe ÛeeBo-yengle efoveeW yeeo efoKeeF& osves Jeeuee  
 (b) DeeOee leerlej DeeOee yešsj-Skeâ pewmeer ÛeerpeeW keâe meefcceßeCe 

nesvee  
 (c) Skeâ Deeves kesâ yele&ve-meye Skeâ pewmes 
 (d) Gušs yeeBme yejsueer keâes -efJehejerle keâeÙe& keâjvee 
Ans. (b) : ‘DeeOee leerlej DeeOee yešsj’ - Skeâ pewmeer ÛeerpeeW keâe 
meefcceßeCe nesvee ‘ueeskeâesefòeâ Deewj DeLe& keâe mener megcesueve veneR nw, Fmekeâe 
mebiele DeLe& ‘yesÌ{bie’ DeLeJee yescesue nesiee peyeefkeâ DevÙe meYeer Ùegice mebiele 
nQ~  
8.  ‘efmeJe õesner cece oeme keâneJee~ mees vej mehevesngB ceesefn ve 

YeeJee~ mebkeâj efyecegKe Yeieefle Ûen ceesjer~ mees veejkeâerÙe cetÌ{ 
ceefle Leesjer~’ GheÙe&gòeâ keâeJÙeebMe ceW keâewve-mee Úbo nw?  

 (a) yejJew  (b) oesne  
 (c) meesj"e (d) ÛeewheeF& 
Ans. (d) : ØeMveiele keâeJÙeebMe ceW ‘ÛeewheeF&’ Úbbo nw~ 
ÛeewheeF&- Ùen ceeef$ekeâ mece Úbo nw~ Fmekesâ ØelÙeskeâ ÛejCe ceW 16 cee$eeSB 
nesleer nw~  
yejJew- Ùen ceeef$ekeâ Deæ&mece Úbbo nw~ Fme Úbo kesâ efJe<ece ÛejCeeW (ØeLece 
Deewj le=leerÙe) ceW 12 Deewj mece ÛejCeeW (otmejs Deewj ÛeewLes) ceW 7 cee$eeSB 
nesleer nw~ 
oesne- Ùen ceeef$ekeâ Deæ&mece Úbo nw~ Fme Úbo kesâ efJe<ece ÛejCeeW (ØeLece 
Deewj le=leerÙe) ceW 13 cee$eeSB Deewj mece ÛejCeeW (efÉleerÙe Deewj ÛelegLe&) ceW 
11 cee$eeSB nesleer nw~ 
9.  efvecveefueefKele ceW mes ‘ÚÚtBoj mes efmej hej Ûecesueer keâe lesue’ 

ueeskeâesefòeâ keâe DeLe& nw:  
 (a) DeÙeesiÙe JÙeefòeâ keâes Deheceeefvele keâjvee  
 (b) DeÙeesiÙe JÙeefòeâ keâes DeÛÚer Ûeerpe efceuevee  
 (c) kegâ™he keâeÙee keâes megiebOe kesâ Éeje mebgoj yeveeves keâe ØeÙeeme 

keâjvee 
 (d) ÚÚtBoj keâes ceejves kesâ yepeeÙe Gmes yeÛeevee 
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Ans. (b) : ‘ÚÚtBoj kesâ efmej hej Ûecesueer keâe lesue’ ueeskeâesefòeâ keâe DeLe& 
nw ‘DeÙeesiÙe JÙeefòeâ keâes DeÛÚer Ûeerpe efceuevee~’  
10.  ‘‘nBmeves ueies leye nefj Dene! hetCexvog-mee cegKe efKeue ieÙee~ 

GheÙeg&òeâ keâeJÙe-hebefòeâÙeeW ceW keâewve-mee Deuebkeâej nw? 
 (a) Ghecee  (b) GlØes#ee  
 (c) mcejCe (d) ™hekeâ 
Ans. (a) : ‘‘nBmeves ueies leye nefj Dene! hetCexvog-mee cegKe efKeue 
ieÙee~’’ keâeJÙe hebefòeâÙeeW ceW Ghecee Deuebkeâej nw~ 
Ghecee Deuebkeâej- peneB hej efkeâmeer Jemleg Ùee JÙeefòeâ keâer efkeâmeer DevÙe 
Jemleg Ùee JÙeefòeâ mes meceeve Oece&, iegCe kesâ DeeOeej hej leguevee keâer peeS 
Ùee meceevelee yeleeÙeer peeS JeneB Ghecee Deuebkeâej neslee nw~  
11.  efvecveefueefKele ceW mes ‘Iej efmej hej G"evee’ cegneJejs keâe 

DeLe& nw:  
 (a) yengle cesnvele keâjvee  (b) yengle keâece keâjvee  
 (c) keâef"ve keâece keâjvee (d) yengle Meesj keâjvee 
Ans. (d) : ‘Iej efmej hej G"evee’ cegneJejs keâe DeLe& nw’ yengle Meesj 
keâjvee~’  
12.  efvecveefueefKele ceW mes keâewve-mee JeekeäÙe Megæ nw?  
 (a) efyepeueer Dee pee jner nw~  
 (b) Jen Dehevee meeceeve ueskeâj kesâ peeÙesiee~  
 (c) meYeer meomÙe Deheveer jeÙe oW~ 
 (d) ÙeneB-JeneB peeÙee-DeeÙee keâjes~ 
Ans. (c) : ‘meYeer meomÙe Deheveer jeÙe oW’ JeekeäÙe Megæ nw~ DevÙe meYeer 
JeekeäÙe DeMegæ nQ~  
13.  ‘Je’ JeCe& nw:  
 (a) DevlemLe JÙebpeve  (b) mebÙegòeâ JÙebpeve  
 (c) T<ce JÙebpeve (d) veeefmekeäÙe JÙebpeve 
Ans. (a) : ‘Je’ JeCe& DevlemLe JÙebpeve nw~ Devle:mLe JÙebpeve Ûeej nw-
Ùe, j, ue, Je~ Ùes ÛeejeW Devle:mLe JÙebpeve Deæ&mJej’ keânueeles nw~ 
G<ce JÙebpeve - Me, <e, me, n~ 
mebÙegòeâ JÙebpeve - #e, $e, %e, ße~ 
veeefmekeäÙe JÙebpeve - Ì[, _e, Ce, ve, ce~  

14.  ‘keâefJe’ Meyo keâe Œeerefuebie nw:  
 (a) keâeJÙee  (b) keâefJeefÙe$eer  
 (c) keâJeefÙe$eer (d) keâefJe$eer 
Ans. (c) : ‘keâefJe’ Meyo keâe Œeerefuebie ‘keâJeefÙe$eer’ nw~ DevÙe efJekeâuhe 
Demebiele nQ~ 
15.  Megæ Jele&veer Jeeuee Meyo nw:  
 (a) Devlee#ejer  (b) Devegie=n  
 (c) Deveg«enerle (d) Devegie=nerle 
Ans. (d) : Megæ Jele&veer Jeeuee Meyo ‘Devegie=nerle’ nw~ DevÙe Fme Øekeâej 
nw- 
DeMegæ Meyo Megæ Meyo 
Devlee#ejer  DeblÙee#ejer 
Devegie=n  Deveg«en 
Deveg«enerle  Devegie=nerle  

16.  keâeue kesâ yeesOe keâe mebyebOe efkeâmemes neslee nw?  
 (a) JeÛeve   (b) ef›eâÙee  
 (c) efuebie (d) keâejkeâ 
Ans. (b) : keâeue kesâ yeesOe keâe mebyebOe ef›eâÙee mes neslee nw~  
skeâeue- ef›eâÙee kesâ Gme ™heeblej keâes keâeue keânles nQ, efpememes Gmekesâ 
keâeÙe&-JÙeeheej keâe meceÙe Deewj Gmekeâer hetCe& DeLeJee DehetCe& DeJemLee keâe 
yeesOe nes~ 
ef›eâÙee- efpeme Meyo mes efkeâmeer keâece keâe keâjvee Ùee nesvee mecePee peeS, 
Gmes ef›eâÙee keânles nQ~  
17.  efvecveefueefKele ceW mes Œeerefuebie Meyo veneR nw: 
 (a) $e+leg  (b) ceb[ueer  
 (c) ØeeLe&vee (d) œeerlJe 
Ans. (d) : ‘ŒeerlJe’ Œeerefuebie Meyo veneR nw Deefheleg Ùen hegefuebie Meyo nw 
peyeefkeâ $e+leg, ceb[ueer leLee ØeeLe&vee Œeerefuebie Meyo nQ~ 
18.  ke=âheÙee Deepe keâe DeJekeâeMe osves keâer ke=âhee keâjW~ 
  GheÙe&gòeâ JeekeäÙe keâe Megæ ™he nw:  
 (a) Deepe keâe DeJekeâeMe osves keâer ke=âhee keâjW~  
 (b) Deepe keâe DeJekeâeMe DeJeMÙe Øeoeve keâjW~  
 (c) ke=âheÙee keâjkesâ Deepe keâe DeJekeâeMe oW~ 
 (d) mebYeJe nes lees Deepe keâe DeJekeâeMe osves keâer ke=âhee keâjW~ 
Ans. (a) : ke=âheÙee Deepe keâe DeJekeâeMe osves keâer ke=âhee keâjW~ JeekeäÙe keâe 
Megæ ™he ‘Deepe keâe DeJekeâeMe osves keâer ke=âhee keâjW~’ nesiee~ DevÙe meYeer 
efJekeâuhe DeMegæ JeekeäÙe nQ~  
19.  efvecveefueefKele ceW mes ‘Øeleerle’ Meyo keâe meceeveeLeea efJekeâuhe 

ÛegefveS:  
 (a) ØelÙe#e  (b) efJeueesce  
 (c) ØeMemle (d) ØeJej 
Ans. (a) : ØeMveiele ‘Øeleerle’ Meyo keâe meceeveeLeea Meyo ‘ØelÙe#e’ nw~ 
DevÙe meYeer efJekeâuhe Demebiele nQ~  
20.  efvecveefueefKele ceW mes ‘Gyešve’ Meyo keâe lelmece ™he keäÙee 

nw?  
 (a) GÉle&ve  (b) Gole&ve  
 (c) GyeJele&ve (d) Göle&ve 
Ans. (a) : ‘Gyešve’ keâe lelmece ™he ‘GÉle&ve’ nw~  
Jes Meyo pees mebmke=âle mes efyevee efkeâmeer yeoueeJe kesâ efnboer ceW ØeÙeesie efkeâÙes 
peeles nw, lelmece Meyo keânueeles nQ, lelmece Meyo keânueeles nQ~  
21.  efvecveefueefKele ceW mes ‘DeekebgâÛeve’ Meyo keâe efJeueesce keäÙee 

nw?  
 (a) Deveekeâ<e&keâ  (b) efJemepe&ve  
 (c) ØemeejCe (d) efJekeâ<e&Ce 
Ans. (c) : ‘DeekegbâÛeve’ Meyo keâe efJeueesce ‘ØemeejCe’ nw~ DevÙe Fme 
Øekeâej nw- 
Meyo  efJeueesce 
Deekeâ<e&keâ  Deveekeâ<e&keâ 
Deekeâ<e&Ce  efJekeâ<e&Ce 
Dee£eve  efJemepe&ve  
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22.  efvecveefueefKele ceW mes ‘keâhe&š’ Meyo keâe leÆJe ™he nw:  
 (a) keâ[gDee  (b) keâhetj  
 (c) keâheÌ[e (d) keâheš 
Ans. (c) : ‘keâhe&š’ Meyo keâe leÆJe ™he ‘keâheÌ[e’ nw leLee ‘keâhet&j’ 
Meyo keâe leÆJe ™he ‘keâhetj’ nesiee~  
23.  ‘FefleJe=òe’ Meyo kesâ efueS efvecveefueefKele ceW mes keâewve-mee 

Skeâ JeekeäÙeebMe ØeÙeesie efkeâÙee peelee nw?  
 (a) efkeâmeer osMe Ùee meceepe kesâ meeJe&peefvekeâ #es$e keâer IešveeDeeW, 

leLÙeeW Deeefo keâe efJeJejCe  
 (b) efkeâvneR IešveeDeeW keâe keâeue›eâce ceW efkeâÙee ieÙee ÙeLeeleLÙe 

JeCe&ve  
 (c) IešveeDeeW keâes yeÌ{e-ÛeÌ{ekeâj yeleeves Jeeuee 
 (d) Fefleneme keâe peevekeâej 
Ans. (b) : efkeâvner IešveeDeeW keâe keâeue›eâce ceW efkeâÙee ieÙee ÙeLeeleLÙe 
JeCe&ve JeekeäÙeebMe kesâ efueS Skeâ Meyo ‘FefleJe=òe’ nesiee peyeefkeâ efkeâmeer osMe 
Ùee meceepe kesâ meeJe&peefvekeâ #es$e keâer IešveeDeeW, leLÙeeW Deeefo keâe efJeJejCe 
kesâ efueS Skeâ Meyo - meceeÛeej nesiee leLee Fefleneme keâe peevekeâej - 
Fefleneme%e keânueelee nw~ 
24.  efvecveefueefKele ceW mes ‘efÛekegâj’ Meyo keâe DeLe& nw:  
 (a) kesâMe  (b) jbie  
 (c) Âef° (d) neLe 
Ans. (a) : ‘efÛekegâj’ Meyo keâe DeLe&-efmej kesâ yeeue, kesâMe nw~   
25.  efvecveefueefKele ceW mes Skeâ ‘osMepe’ Meyo veneR nw:  
 (a) keâšesje  (b) hegâveieer  
 (c) ueesše (d) hewâmeuee 
Ans. (d) : ‘Hewâmeuee’ osMepe Meyo veneR nw, yeefukeâ Ùen Skeâ efJeosMepe 
Meyo nw, pees Heâejmeer Yee<ee mes DeeÙee nw~ peyeefkeâ keâšesje, Hegâveieer leLee 
ueesše osMepe Meyo nQ~  

Part-II 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: 

  Skeâ øesâce ABCD keâes 'A' hej Skeâ jesuej Deewj 'C' keâypes 
(efnbpe) Éeje meceefLe&le (support) efkeâÙee ieÙee nw pewmee 
efkeâ efÛe$e ceW efoKeeÙee ieÙee nw~ jesuej Úesj 'A' hej 
Øeefleef›eâÙee nesieer– 

 
 (a) 2 P (b) P  

 (c) P/2 (d) Zero/MetvÙe 

Ans. (d) :   

 
Find reaction at the roller end 'A'-  

Sum of moment about ΣMC = 0 

A

L L L L
R P P 0

2 2 2 2

 × + − × + × = 
 

  

RA × L – P × 
L

2
 + P × 

L

2
= 0 

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: 

  Skeâ 10 m uebyeer Oejve, pees oesveeW efmejs hej keâypes Éeje 
ueieer nw, keâes Skeâ efmejs mes 3 m keâer otjer hej 40 kNm keâe 
oef#eCeeJele& (IeÌ[er keâer efoMee ceW) yeue-DeeIetCe& ueiee nw~ 
Oejve kesâvõ hej keâle&ve (Dehe™heCe) yeue efkeâlevee nesiee? 

 (a) 4 kN (b) 6 kN  

 (c) 3 kN (d) 2 kN 

Ans. (a) :  

 
Find shear force at centre of beam is = ?  

Apply equilibrium equation-  

(i) ΣFV = 0   

 RA + RB = 0 ....... (i)  

(ii) ΣMA = 0   

RB ×10 – 40 = 0  

RB × 10 = 40   

RB = 4 kN and RA = – 4 kN → downward direction 

SFB = 4kN (down ward)   

SFat (centre) = 4kN (down ward) 

SFat (A) = 4kN (up ward) 

Shear force at centre of beam = 4kN 

3.  The angular velocity (in rad/s) of a body 

rotating at 'N' revolutions per minute is _____. 

  Øeefle efceveš 'N' Ûekeäkeâj hej Ietceves Jeeues efheC[ keâe 
keâesCeerÙe Jesie (rad/s ceW) ............... nw~ 

 (a) 2πN/60 (b) πN/60  

 (c) πN/180 (d) 2πN/180 
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Ans. (a) :  Complete angle in one revolution = 2 π 

in N revolution per minute angle complete = 2 πN Rad/Min 

Angular velocity 
2 N

rad / sec
60

π ω =  
  

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.  

  kegbâ[efuele megÂÌ{erkeâjCe Jeeues ueIeg mlebYe kesâ efueS Deveg%esÙe 
(mJeerkeâeÙe&) Yeej heeÕe& Úuues Jeeues meceeve DeJeÙeJe ceW 
Yeej keâer leguevee ceW ................... iegvee nesiee~ 

 (a) 1.41 (b) 2  

 (c) 1.05 (d) 1.01 

Ans. (c) : 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 šer yeej keâer ............ keâe 
ØeefleefveefOelJe keâjlee nw (mm ceW) 

 (a) Length/uecyeeF& 
 (b) Depth/ienjeF&  
 (c) Width/ÛeewÌ[eF& 
 (d) None of the above/GheÙeg&òeâ ceW mes keâesF& veneR  
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 kesâ Devegmeej, meyemes yeenjer mebheer[ve heâeFyej hej 
kebâ›eâerš ceW DeefOekeâlece levÙelee (efJeke=âefle) ................ nes 
mekeâleer nw~  

 (a) 0.002 (b) 0.003  

 (c) 0.0035 (d) 0.0025 

Ans. (c) : 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 kesâ Devegmeej, mlebYe (keâe@uece) keâer heefjefOe kesâ 
meeLe ceeheer ieF& DevegowOÙe& yeej (meueeKeeW) keâer otjer 
...............mm mes DeefOekeâ veneR nesieer~ 

 (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. 

● 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
4
. 

  Skeâ ef$eYegpe efpemekeâe DeeOeej 6 m Deewj TBÛeeF& 3 m nw, 
keâe peÌ[lJe DeeIetCe& .............. m4

 nesiee~ 
 (a) 13.5 (b) 27.0  

 (c) 9.0 (d) 4.5 

Ans. (*) :  

 
Moment of inertia of a triangle about its C.G.–  

 

3

G

BH
I

36
=  

 

3
46 3

4.5 m
36

×
= =  

Moment of inertia of a triangle about its base–  

 

3 3
4

base

BH 6 3
I 13.5 m

12 12

×
= = =   

9.  As per IS 456, maximum shear stress (τc max) 

is _____ N/mm
2
 for concrete grade of M40 and 

above. 

  IS 456 kesâ Devegmeej, kebâ›eâerš «es[ M40 Deewj Gmemes Thej 
kesâ efueS DeefOekeâlece keâle&ve (Dehe™heCe) Øeefleyeue (τc 

max) ................ N/mm
2
 nesiee~ 

 (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 (τc,max) for concrete-  

Grade 

Concre

te  

M15 M20 M25 M30 M35 M40  

and 

above  

τc max 

N/mm
2 

(LSM) 

2.5 2.8 3.1 3.5 3.7 4.0 

τc max 

N/mm
2 

(WSM) 

1.6 1.8 1.9 2.2 2.3 2.5 

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
2
 

(approximately). 



UPPSC AE Civil Exam-2024 (Paper-I) 11 YCT 

  Skeâ mebjÛevee keâe efvecee&Ce JeneB efkeâÙee peevee nw peneB cetue 
JeeÙeg keâer ieefle 47 m/s nw, peesefKece keâejkeâ = 1.0 YetYeeie 
Deewj Deekeâej keâejkeâ = 0.98, mLeueeke=âefle keâejkeâ = 1 nw~ 

  cetue JeeÙeg oeye ................N/mm
2
 nesiee (ueieYeie)  

 (a) 2120 (b) 46  

 (c) 1272 (d) 15.6 

Ans. (c) : Given, 

Vb = 47 m/sec  

Risk factor k1 = 1.0 

Terrain & size factor k2 = 0.98 

topographic factor (k3) = 1 

Design wind speed (vz) = vb × k1 × k2× k3 

  = 47× 1 × 0.98 × 1 = 46.06 

Design wind pressure Pz = 0.6 ( )22

zV 0.6 46.06= ×   

   = 1272.91 N/mm
2
  

11.  In reinforced concrete beam, concrete is 

assumed to take no............... 

  Øeyeefuele keâb›eâerš yeerce ceW, Ùen ceevee peelee nw efkeâ kebâ›eâerš 
_______ veneR uesiee~  

 (a) Shear/keâle&ve (Dehe™heCe)  
 (b) Tension/leveeJe  
 (c) Compression/mebheer[ve   

 (d) None of the above/GheÙe g &òeâ ce W me s keâe sF & vene R  
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 JÙeeme yeesuš kesâ meeLe uesefmebie heäuewšdme keâes mlebYe 
KeC[ mes peesÌ[ves kesâ efueS, heäuewš keâer vÙetvelece ÛeewÌ[eF& 
............ mm nesveer ÛeeefnS~  

 (a) 60 (b) 59  

 (c) 54 (d) 36 

Ans. (c) : 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. 

  yeesušs[ mebÙeespeve (pegÌ[eJe) ceW, ............. vecetvee (hewšve&) 
DeefOekeâlece o#elee nesiee~  

 (a) Chain/Ûesve 
  (b) Staggered/šsÌ{e-cesÌ{e (mšwie[&)  
 (c) Diamond/[eÙeceC[ 
  (d) None of the above/GheÙeg&òeâ ceW mes keâesF& veneR  

Ans. (c) : In a bolted connection, diamond pattern will 

give maximum efficiency. 

Diamond pattern-  

 
• The diamond pattern is most efficient and economical.  

• Maximum efficiency 
strength of joint

100
Strength of plate

 
η = × 

 
    

14.  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
2
. 

  Skeâ Fmheele (mšerue) huesš 30 cm ÛeewÌ[er SJeb 10 
mm ceesšer nw~ Ùeefo yeesuš efÚõ keâe JÙeeme 20 mm nw, 
lees huesš keâe Megæ (net) keâeš #es$eheâue ________ cm

2  

nw~ 
 (a) 280 (b) 300  

 (c) 28 (d) 32.42 

Ans. (c) : Given,  

d = 2 cm = 20 mm 

B = 30 cm = 300 mm t = 10 mm  

Net section area = (b – n do) × t 

Diameter of one rivet hole (do) = (20+ 1.5)  

 = 21.5 mm  

Net sectional area = (300 – 21.5) × 10 

 = 278.5× 10 

 = 2785 mm
2
 

  ≈ 2800 mm
2  

  

 = 28cm
2
 

15.  Butt weld is also known as 

  yeš Jesu[ keâes ................ Yeer keânles nQ~ 
 (a) Lap weld/uewhe Jesu[ 
 (b) Green weld/«eerve Jesu[  

 (c) Groove weld/«etJe Jesu[ 
 (d) None of the above/GheÙeg&òeâ ceW mes keâesF& veneR  
Ans. (c) :  

● Butt weld is also known as groove weld.  

● A square butt weld is provided for section up to  8mm 

thickness only.   

● For sections with thickness greater than 8mm, a single 

U, V or double U, V etc. butt weld are provided.  

● Butt weld is mainly designed for direct compression 

or tension and occasionally for shear also.  

● 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. 

  Skeâ mebÙegiceer Oejve ceW, Skeâ JeemleefJekeâ Oejve keâe cegòeâ 
Úesj ................ yeve peeSiee~  

 (a) Hinged/efnbp[ (b) Free/cegòeâ  
 (c) Fixed/efmLej (efheâkeäm[) 
 (d) None of the above/GheÙeg&òeâ ceW mes keâesF& veneR  
Ans. (c) :   

Conjugate beam Real beam 

(a)

   

(b)

   

17.  The top chord of a roof truss is inclined at an 

angle of 22º. No access is provided for 

maintenance. The live load to be considered for 

design will be __________ kN/m
2
. 

  Skeâ Úle keQâÛeer keâe Meer<e& keâe@[& (Thejer efmeje) 22
o
 kesâ 

Skeâ keâesCe hej Pegkeâe ngDee nw~ jKejKeeJe kesâ efueS hengBÛe 
Øeoeve veneR nw~ ef[peeFve kesâ efueS Ûeue Yeej ............. 
kN/m

2
 nesiee~ 

 (a) 0.75 (b) 0.61  

 (c) 1.50 (d) Zero/MetvÙe 
Ans. (*) : As per IS 875 (Part -2), when the slope of a 

roof is greater than 10
0
 and access is not provided, the 

live load to be considered is 0.75 kN/m
2
  less 0.02 

kN/m
2
 for every degree increase in slope over 10

0
. 

Live load = 0.75 – (22
0
–10

0
) × 0.02 

 = 0.75 – 12 × 0.02  

 = 0.51 kN/m
2
 

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 kesâ Devegmeej, leveeJe ceW efJeke=âle ÚÌ[eW ceW mJeerkeâeÙe& 
yebOeve Øeefleyeue keâe meeos ÚÌ[eW ceW mJeerkeâeÙe& yebOeve Øeefleyeue 
mes Devegheele ueieYeie ............. nw~ 

 (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 should be_______ mm.  

  peye efpeÙeesšskeämešeFume keâes peue kesâ veerÛes jKee peelee nw, 
lees vÙetvelece DeefleJÙeeheve (DeesJejuewhe) .............. mm 

nesvee ÛeefenS~  
 (a) 750 (b) 600  

 (c) 900 (d) 450 

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

minimum overlap should be 900 mm.  

●  Geotextiles have a high tensile strength. These can 

be used to \increased to local carrying capacity.  

●  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 = 6 m, Nf = 6, Nd = 18 and K = 4 × 10
–5

 

m/min, then discharge (in m
3
/day) per m length 

will be ________. 

  Ùeefo Skeâ keâe@heâj[wce veeRJe kesâ ØeJeen peeue ceW h = 6 m, 

Nf = 6, Nd = 18 Deewj K = 4 × 10
–5

 m/min nw, lees 
Gmekeâe efjmeve efJemepe&ve (m

3
/day ceW) Øeefle m uebyeeF& 

.............. nesiee~ 
 (a) 1.2304 (b) 2.304  

 (c) 0.1152 (d) 1.0368 

Ans. (c) : Given,  

H = 6 m  

Nf = 6  

Nd = 18  

K = 4 × 10
–5

 m/min 

We know that, 

Q = f

d

N
KH

N
[Discharge per meter length] 

Q = 
5 6

4 10 6
18

−× × ×  

Q= 

3
5 m

8 10
min

−×   [1 day = 24 × 60 min] 

Q = 8 × 10
–5

 × 60 × 24 m
3
/day  

Q = 0.11520 m
3
/day 

21.  Test pit in a plate load test at foundation level 

is generally of width______times the test plate.  

  huesš uees[ hejer#eCe ceW veeRJe leue hej hejer#eCe iele& keâer, 
hejer#eCe huesš mes meeceevÙele: ÛeewÌ[eF& .......... iegvee nesleer 
nw~ 

 (a) 3 (b) 6  

 (c) 4 (d) 5 

Ans. (d) : 

●  The allowable bearing pressure can be determined 

by conducting a plate load test at site.    

●  It conduct a plate load test, a pit of the size 5Bp × 

5Bp where Bp is the size of the plate is excavated to 

a depth equal to the depth of foundation (Df).  

●  Test pit in a plate load test at foundation level is 

generally of width 5 times the test plate. 

22.  Electro-osmosis for a clayey soil generally leads 

to: 

  efÛekeâveer efceóer (ce=efòekeâe) kesâ efueS efJeÅegle-hejemejCe mes 
meeceevÙele: nesleer nw– 

 (a) Increase in water content/peueebMe ceW Je=efæ  

 (b) Increase in plasticity/megIešdÙelee ceW Je=efæ   
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 (c) Decrease in shear strength/keâle&ve (Dehe™heCe) 
meeceLÙe& ceW keâceer 

 (d) Increase in shear strength/keâle&ve (Dehe™heCe) 
meeceLÙe& ceW Je=efæ 

Ans. (d) : Electro-osmosis is a ground improvement 

technique often used for soft clay soil.  

•  In this applying on electric current to the soil which 

cause water move to negative electrode and away 

from positive electrode. The process lead to 

reduction of water content and consolidation of soil 

(clay) then increase shear strength of soil (clay).   

•  Electro-osmosis also helps in increasing the shear 

strength of the cohesive soil.  

23.  For a standard proctor compaction test, the 

mass of hammer (in kg) and drop of hammer 

(in mm) are respectively: 

  ceevekeâ Øee@keäšj mebnveve (mebIeveve) hejer#eCe kesâ efueS, 
nLeewÌ[s keâe õJÙeceeve (kg ceW) Deewj nLeewÌ[s keâe [^e@he 
(heele) (mm ceW) ›eâceMe: nw– 

 (a) 2.6 and 450/2.6 Deewj 450 

 (b) 4.5 and 310/ 4.5 Deewj 310 

 (c) 4.89 and 450/4.89 Deewj 450 

 (d) 2.6 and 310/2.6 Deewj 310 

Ans. (d) :  

 

Standard proctor 

compaction Test 

Modified 

proctor 

composition 

Test 

1. Mass of 

hammer  

(in kg) 

2.6 kg  4.9 kg  

2. Drop of 

hammer  

(mm) 

310 mm 450 mm  

3. No. of layer  3 5 

4. No. of flow  25 25 

5. Volume  1000 cc  1000 cc 

24.  A soil has a liquid limit of 30. The 

corresponding plasticity index given by A-line 

is: 

  efkeâmeer ce=oe keâer õJe meercee 30 nw~ A-jsKee Éeje efoÙee 
ieÙee mebiele megIešŸelee metÛekeâebkeâ nw– 

 (a) 9.5 (b) 9.8  

 (c) 7.3 (d) 7.6 

Ans. (c) : Given,  

Liquid limit = (wL) = 30 

Plasticity index given by A-line 

Ip = 0.73 (wL – 20) 

Ip = 0.73 (30 – 20) 

Ip = 0.73 × 10 = 7.3   

25.  A soil sample has LL = 45%, PL = 25% and SL 

= 15%. For a natural water content of 30%, the 

consistency index will be : 

  Skeâ efcešdšer keâe vecetvee nw efpemekeâer LL = 45%, PL = 

25% Deewj SL = 15% nw~ Øeeke=âeflekeâ peueebMe 30% kesâ 
efueS mebieefle metÛekeâebkeâ ................. nesiee 

 (a) 25% (b) 40%  

 (c) 50% (d) 75% 

Ans. (d) : Given, 

LL = 45% 

PL = 25% 

SL = 15% 

w = 30% 

We know that, consistency index -   

IC = L

L p

w w LL w
or

w w LL PL

− −
− −

 

c

45 30 15 3
I 0.75

45 25 20 4

−
= = = =

−
 

Ic = 75%  

26.  The reaction at support 'B' of the statically 

determinate beam shown below is ____ kN.  

  veerÛes efoKeeF& ieF& mLeweflekeâ ™he mes efveOee&efjle Oejve ceW 'B' 

meheesš& (meceLe&ve) hej Øeefleef›eâÙee (efjSkeäMeve) ............. 
kN nesieer~ 

 
 (a) 4.25 (b) 5.75  

 (c) 3.75 (d) 6.25 

Ans. (d) :  

 
 

 
Find the reaction at support 'B' = ?  

Apply equilibrium equation 

(i) ΣV = 0 

     RA + RB = 10 kN .......... (i)  
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(ii) ΣMA = 0 

RB × 4 – 10 ×2 – 5 = 0   

RB × 4 = 25 

B

25
R

4
=  

RB = 6.25 kN 

27.  Determine the reactions at 'C' of the beam 

shown below: 

  veerÛes efoKeeF& ieF& Oejve ceW 'C' hej Øeefleef›eâÙee 
(efjSkeäMeve) keäÙee nesieer? 

 
 (a) 6.5 kN (b) 7.5 kN  

 (c) 8.5 kN (d) 5.5 kN 

Ans. (b) :  

 
3 34

c cR L R LW

8EI 3EI 3EI

l
− =  

3 34

c c(4) (4)10 (4)

8EI 3EI 3EI

R R×
− =  

c

320 64
2 R

EI 3EI
= × ×  

c

320 3
R

2 64

×
=

×
 

Rc = 7.5kN 

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.  

  Skeâ efmecheueer meheesšx[ yeerce (mejue meceefLe&le Oejve) kesâ 
kesâvõ hej Skeâ mebkesâefvõle Yeej ueiee ngDee nw~ Gme Yeej mes 
GmeceW DeefOekeâlece veerÛes keâe PegkeâeJe (efJe#esheCe) 10 mm 

leLee efkeâveejs keâer {ueeve 0.002 jsef[Ùeve nw~ 
  Oejve keâe mhewve (uecyeeF&) ............. m nesiee~ 
 (a) 10 (b) 15  

 (c) 16 (d) 12 

Ans. (b) : Given, 

Maximum deflection (δ) = 10 mm 

Slope at end (θ) = 0.002 radians  

Deflection of SSB = 

3w

48EI

l
 

 

3w
10mm

48EI
=

l
 

 

210 48 w

EIl

×
=

l
 

Slope of end for SSB = 

2w

16EI

l
 

  

21 w

16 EI
=

l
 

 
1 10 48

0.002
16

×
= ×

l
 

 
30

0.002 =
l

 

 l = 15000 mm = 15 m   

29.  The ratio of reactions RA and RB in the simply 

supported beam shown in the figure ______. 

  efÛe$e ceW efoKeeF& ieF& Skeâ efmebheueer meheesšx[ yeerce (mejue 
meceefLe&le Oejve) ceW Øeefleef›eâÙee RA Deewj RB keâe Devegheele 
................ nw~ 

 
 (a) 1.50 (b) 0.75  

 (c) 0.50 (d) 1.00 

Ans. (d) :  

 
RA + RB = 10 + 6 + 4 × 2  

 = 24 kN 

Moment at A 

RB × 8 – 10 ×2 –6 × 6 – 4 × 2 × (5) = 0 

RB = 
20 36 40 96

8 8

+ +
=   

RB = 12 kN 

RA = 24– RB 

     = 24–12 = 12 kN 

Ratio = A

B

R 12
1

R 12
= =   
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30.  The capillary rise in silt is 50 cm and that of 

fine sand is 30 cm. The difference in pore size 

of these two soils is: 

  ieeo (efmeuš) ceW kesâefMekeâerÙe GVeÙeve 50 cm nw Deewj 
cenerve yeeuet ceW kesâefMekeâerÙe GVeÙeve 30 cm nw~ Fve oesveeW 
ce=oeDeeW ceW efÚõ (heesj) kesâ Deekeâej ceW ............... Deblej nw~ 

 (a) 6.00 × 10
–3

 cm 

 (b) 3.00 × 10
–3

 cm  

 (c) 8.00 × 10
–3

 cm 

 (d) 4.00 × 10
–3

 cm 

Ans. (d) : Given, 

Height in capillary rise in silt (hc)silt = 50 cm  

Height in capillary rise in sand (hc)sand = 30 cm 

From Jurin's law  

 ( )c

4T cos
h for water

gd

θ
=

ρ
 

 T = 0.072 N/m 

 ρ = 1000 kg/m
3
 

 g = 9.81 m/sec
2
 

 cos θ ≈ 1  

c

4 0.072 1
h

1000 9.81 d

× ×
=

× ×
 

( )2

c

0.3
h cm d in cm

d
=  

Find pore diameter  

For silt  

(hc)silt 
silt silt

0.3 0.3
50

d d
= ⇒ =

  

 

 dsilt =0.006 cm 

For sand  

(hc)sand 
sand sand

0.3 0.3
30

d d
= ⇒ =

 

 

 dsand = 0.01 cm 

Difference in pore size  

 ∆d = dsand – dsilt = 0.01 – 0.006 

 ∆d = 0.004 = 4 × 10
–3

 cm 

31.  The re-compression index is about _______ of 

the compression index. 

  hegve:mebheer[ve metÛekeâebkeâ, mebheer[ve metÛekeâebkeâ keâe ueieYeie 
............ neslee nw~  

 (a) 1/2 (b) 1/20  

 (c) 1/10 to 1/5 (d) 5 times/5 iegvee 
Ans. (c) :  

Recompression index (Cr) –  

The recompression index is the slope of the 

recompression curve obtained during reloading when 

void ratio is plotted against effective stress on semi-log 

scale.  

 
r

10

e
C

log

−∆
=

σ + ∆σ 
 σ 

 

The recompression index is appreciably smaller than 

compression index. It is usually in the range of 
1 1

to
10 5

of the compression index.   

32.  A soil has a discharge velocity of 6 × 10
–7

 m/s 

and a void ratio of 0.5. Its seepage velocity is 

_______ m/s.  

  Skeâ efceóer keâe efJemepe&ve (efveJe&nve) Jesie 6 × 10
–7

 m/s nw 
Deewj efjefòeâ Devegheele 0.5 nw~ Fmekeâe efjmeeJe (DeJeœeJeCe) 
Jesie .............. m/s nw~ 

 (a) 12 × 10
–7

 (b) 18 × 10
–7

  

 (c) 36 × 10
–7

 (d) 24 × 10
–7

 

Ans. (b) : Discharge velocity (v) = 6 × 10
–7

 m/sec  

Void ratio (e) = 0.5 

Seepage velocity (vs) = ?  

Porosity (n) = 
e 0.5

1 e 1 0.5
=

+ +
 

 
0.5

n 0.33
1.5

= =  

 
s

v
v

n
=  

 

7

s

7 7

6 10
v

0.33

18.18 10 18 10 m/ sec

−

− −

×
=

= × ×

 

33.  The range of optimum moisture content for the 

standard Proctor test for clayey soil is: 

  efÛekeâveer efceóer kesâ efueS ceevekeâ Øee@keäšj hejer#eCe nsleg 
F°lece veceer keâer cee$ee keâer meercee ............... nw~ 

 (a) 14% to 20%/14% mes 20% 

 (b) 12% to 16% /12% mes 16% 

 (c) 6% to 10%/6% mes 10% 

 (d) 8% to 12%/8% mes 12% 

Ans. (a) :  

Type of soil Optimum water content 

(%) 

Sand 6-10 

Sandy silt or silty sand  8-12 

Silt  12-16 

Clay 14-20 

34.  A concentrated load  of 50 kN acts on the 

surface of ground. The vertical stresses directly 

below the load at a depth of 4 m will be ______ 

kN/m
2
. The value of influence factor is 0.48.  

  Yetefce keâer melen hej 50 kN keâe Skeâ mebkeWâefõle Yeej 
ueieeÙee ieÙee nw~ Yeej kesâ "erkeâ veerÛes 4 m keâer ienjeF& hej 
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TOJee&Oej leveeJe (Øeefleyeue) ............ kN/m
2
 nesiee~ 

ØeYeeJe keâejkeâ keâe ceeve 0.48 nw~ 
 (a) 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 (σz) = 
2

Q
0.4775

z
 

 
z 2

50
0.4775

4
σ = ×  

 
2

z 1.492 1.5kN/mσ = ≈  

35.  For a highly over-consolidated clay, the pore 

water pressure coefficient 'Af' is in the range 

of: 

  DelÙeefOekeâ mecesefkeâle efceóer kesâ efueS, efÚõ peue oeye 
iegCeebkeâ 'Af' keâer meercee ............... nw~ 

 (a) 0.7 to 1.3/0.7 mes 1.3 

 (b) –1.0 to –0.5/ –1.0 mes –0.5 

 (c) –0.5 to 0.0/–0.5 mes 0.0 

 (d) 0.3 to 0.7/0.3 mes 0.7 

Ans. (c) :   

Soil Type Af 

Very loose, fine saturated sand, 

saturated clay: 

2 to 3 

Extra-sensitive to quick 1.2 to 2.5 

Normally consolidated 0.7 to 1.3 

Lightly preconsolidated 0.3 to 0.7 

Heavily preconsolideated –0.5 to 0 

Compacted sandy clays 0.25 to 0.75  

Compacted clay gravels –0.25 to 0.35 

36.  For finding final setting time of cement by 

Vicat Apparatus, diameter of the needle used is 

_____ mm.  

  efJekewâš GhekeâjCe ceW meerceWš keâe Debeflece mesefšbie meceÙe 
efvekeâeueves kesâ efueS pees megF& ØeÙeesie keâer peeleer nw, Gmekeâe 
JÙeeme .......... mm neslee nw~ 

 (a) 1 (b) 0.1  

 (c) 0.5 (d) 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
2
 needle - Initial setting time  

3. 5 mm diameter annular collar - Final setting time     

37.  Barken's Relation (formula) is given by: 

  yeke&âve keâe mebyebOe (met$e) ............ nw~ 
  [where/peneB : 
  K = Stiffness/ogve&cÙelee (efmšheâvesme)  

  E = Young's Modulus/Ùebie keâe ceeheebkeâ  

  µ = Poisson's Ratio/hJeemees Devegheele 
  A = Base area of machine/ceMeerve keâe DeeOeej 

#es$eheâue] 

 (a) 
2

1.13E
K A

1

 
=  − µ 

 (b) 
2

1.13E
K A

1

 
=  + µ 

  

 (c) 
2

1.13E
K A

1

 
=  − µ 

 (d) 
2

1.13E
K A

1

 
=  + µ 

 

Ans. (c) : Barken's relation-  

The stiffness can also be obtained from the value of E 

using following relation given by 

  
2

1.13E
K A

1

 
=  − µ   

Where,  

K= Stiffness  

E = Young modulus of elasticity  

 µ = 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: 

  heefjÙeespevee hej mebmeeOeveeW kesâ GheÙeesie keâer o#elee keâe helee 
ueieeves kesâ efueS ueeiele ØeoMe&ve mebkesâlekeâ (CPI) keâer 
ieCevee efvecveefueefKele ceW mes kewâmes keâer pee mekeâleer nw? 

  [where/peneB : 
  PV = Planned value/efveÙeesefpele cetuÙe 
  AC = Actual cost/JeemleefJekeâ ueeiele 
  EV = Earned value/Deefpe&le cetuÙe] 
 (a) Ratio of EV and AC/EV Deewj AC keâe Devegheele 
 (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
SPI

Planned value PV
=    

39.  As per IS code, the depth of well foundations 

should not be less than ______ times the 

maximum scour depth.  

  IS keâes[ kesâ Devegmeej, kegâSB veeRJe keâer ienjeF&, DeefOekeâlece 
keâšeJe/Dehe#eÙe (mkeâeGj) ienjeF& keâer ............... iegvee 
mes keâce veneR nesveer ÛeeefnS~ 


