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peam of span ‘L" is
entrated load acting
moment of the
de of collapse

ed cantilever
rtical concel’
The plastic
The magnitu

26. A propp
carrying & ve
at mid span-
section is Mp-
Joad will be
o) 8 Mp/L () 6 Mp/L
(c) 4 Mp/L () 2 Mp/

nd List—1I and select correct

‘ tch List—-Ia
27. Matc the codes given below the

answer using
list.

List -1 List - II
i. Dead load 1. IS : 875-2015
(Part - 4)
ii. Imposed load 2. 15 :875-2015
(Part — 3)
iii. Wind load 3. IS:875-2015
(Part - 2)
iv. Snow load 4, 1S :875-2015
(Part - 1)
Codes
i i il iv
@ 4 3 2 1
(b) 4 3 1 2
€ 3 4 2 1
@3 4 1 2

28. Excava’Fion was being carried out for a
foundation on plastic clay with a unit weight
of 22.5 kN/m3. Failure occurred when a

depth of 8.10 m was reached. What is the
value of cohesion if ¢ = 0° ?

() 11.4 kN/m? (b) 22.8 kN/m?
(c) 45.6 kN/m? (d) None of these

29. Rivets
under combined str
. e
Subjected to g limit as S
Where
— sTt\;eand Ot = The actual shear and
SSes in the rivets, respectively

iand g, =
Stresseg éf\ mAuowable shear and tensile

€ rivets, respectively.
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31.

33.

34.

35.

36.

A

In the design of steel structure, for the
purpose of designing any member, t:.he load
generated due to secondary effects include
1. Due to contraction or expansion from
the temperature

Due to differential settlement of
structure

3. Due to accidental loads

4. Due to eccentric connections

(@) Only 1 and 3 (b) Only 1,2 and 3
(c)Only 1,2and 4 (d) 1,2,3 and 4

2

For sand of uniform spherical particles, the
void ratio in the loosest and densest state,
are respectively
() 0.91,0.35

(c) 0.65, 0.09

(b) 0.35,0.91
(d) 0.09, 0.65

Prying forces are

(a) Forces due to the friction between
connected parts

(b) Bending forces on the bolts because of
the joints

(c) Shearing forces on the bolts because of
joints

(d) Tensile forces due to the flexibility of
connected parts

The constant of proportionality between seepage
velocity and hydraulic gradient is called

(a) Seepage coefficient

(b) Coefficient of transmissibility

(c) Coefficient of percolation

(d) Modified coefficient of permeability

The Poisson’s ratio for soil sample 1 and 2 are
1 8
K, and W, respectively: If B = 1.5and -
Ha ~H2
0.875, then ratio of coeff. of earth pressure at rest
for soil sample1(K;) to coeff. of earth pressure

at rest for soil sample 2 (K,), Lidl will be
(b) 1.7143
(d) 1.8213

(a) 1.3125
(c) 1.9687

A 300 mm square bearing plate settles by
21'mm In a plate load test on a cohesive
soil, when the intensity of loading is
0.2 N/mm?. The settlement of a prototype
shallow footing 1 m square (1Im x 1m) under
the same intensity of loading (considering both
plate and footing are placed at same depth) is
(@) 15 mm (b) 70 mm

(c) 50 mm (d) 167 mm
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33.

34.

35.

36.
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The flange splice in plate girders 1s preterably

39.

40.

41.

42.

37. TR W Fi AR HHAG: e W T
placed near about (a) T8 QAT WM

(a) Mid span section . iﬁ'mi

(b) Quarter span section (b) R

(c) End section (c) = s

(d) Any section (d) Toeft oft s

In a drained triaxial compression test conducted | 38. & §@ 91q] & T W ¢ Zrsufagaer e whayo
on dry sand, failure occurred when the deviator Tor v i freer witetet 218 kN/m2 ik difva
stress was 218 kN/l'l'l2 at a confining pressure T 61 kN/m2 T Hel BHT| 39§99 YTt
of 61 kN/m?. The effective angle of shearing W SRR 1 H01 3 R T o
resistance and the inclination of failure plane EN 2 I

to major principal plane will be ™ H g

(@) 34°, 62° (b) 34°, 28° (a) 34°, 62° (b) 34°,28°

(c) 40°, 25° (d) 40°, 65° (c) 40°, 25° (d) 40°, 65°

A steel section is subjected to a combination | 39. % 39 we fods wd T framatt & gaem %
of shear and bending actions. The applied A B wgFa foedes &/ V' R, 3R wre A fodw
shear force is ‘V’ and shear capacity of the “y ! T ’ s
section is V. For such sections, high shear Vs 2w H FR S o =

force (as per IS : 800 - 2007) is defined as o (IS : 800 — 2007) % HFER TRV B &
(@) V> 0.6 Vg (b) V>0.7V, (@) V>0.6 Vg (b) V>0.7 Vg

(€) V>0.8V, (d) V>0.9V (c) V>0.8V, (d) V>0.9V

A pile 450 mm in diameter and 15 m long | 40.

is driven into a soft clay. The undrained
strength of soil varies linearly with depth
such that Su = 0.220,. Determine the
allowable pile load capacity using total stress
analysis. The factor of safety required is 2

TF 450 mm FH T 15 m o=l 913t (91€) &
wme forwdt Bt § gren s R ger it sEfa
(undrained) amed, TEUE % Y &Y w9 A
yiafda &t 2, S 7% Su = 0.220, F FET B
Tt sfdeer fereeryor faft 6 SR W s e

and Yg,, = 17 kN/m3. Ground water is at (U1) WR &HAT HTA SR | &I ¥eeh 1 /I 2 B, ;
surface. AT Y, = 17 kKN/m3 B Yot a8 W R 1 !
(a) 286.1 kN (b) 252.0 kN (@) 286.1 kN (b) 252.0 kN
(c) 95.4 kN (d) 84.0 kN (c) 95.4 kN (d) 84.0 kN :

Torsion resisting capacity of a given RC section
(a) Decrease with decrease in stirrup

41.

A ™ e Fhe fede i s whdvs |

gHAT
spacing .
(b) Decrease with increasing the number of (a) T % 9 TR 9™ T ued @
longitudinal bars

(c) Does not depend upon stirrup and
longitudinal steel

(d) Increase with the increase in stirrup
and longitudinal steel

What will be the natural frequency of a
machine foundation which has a base area
of 2.20 m x 2.20 m and a weight of 155 kN
including the weight of the machine ? Take
the value of the coefficient of elastic uniform
compression as 4.4 x 10% kN/m3.

(@) 29/x (b) 58/n

(c) 116/x (d) None of these

-6-

42.

(b) I BT H TG TGN W weddt
(c) A seaTa e whie W it T Wt R
(d) e TEUE 3N T FEgH W TGl @

w WA & ffa f wnofas smgft =0 e al
IHeh YR T IHA 2.20 m x 2.20 m qU1 qHHA
afga Hia %1 YR 155 kN ? 7wy ey gdis
IO T AH 4.4 x 10* kN/m3 Renmn 2 |
(@) 29/n (b) 58/x

(©) 116/n (d) T & HIE &

L N



43.

44,

A

45.

46.

47.

An isolated T-beam is used as a walkway.
The beam is simply supported with an
effective span of 6 m. The effective width of
the flange for the cross-section shown in figure is

1000 mm i

173
1 A
_T— ESO mm
1
600|mm
.
300 mm
() 900 mm (b) 1000 mm
(c) 1259 mm (d) 2200 mm

As per Rankine Analysis, the minimum
depth of foundation (D,;) will be

Where, q = intensity of loading
¥ = unit wt. of over-burden
¢ = angle of internal friction of soil

o 12 M1 cim ]

@ 4{izsine ]y 4 1o
y[1+sin¢ y|L1+sing
© _q:[l+s%n¢- @ g—1+s%n¢12
y|[1-sing | y|1-sing

Factored shear force of 140 kN is applied on
a beam having breadth 250 mm. The beam is
also subjected to factored torsional moment
of 20 kN-m. The equivalent shear force on
the beam is
(a) 298 kN

(c) 268 kN

(b) 348 kN
(d) 300 kN

The net ultimate bearing capacity of a Purely

cohesive soil

(a) Depends on both, width and depth of
footing

(b) Depends on only width of footing

(c) Depends on only depth of footing

(d) Is independent of both, depth and
width of footing

A reinforced concrete wall carrying
vertical loads, is generally designed as per
recommendations given for columns. The
ratio of minimum reinforcement in the
vertical and horizontal direction is

@ 2:1 ) 1:1

()5:3 (d) 3:95

43.

44,

45.

46.

47.

ENGT - 03

reTRor 3 et 6 m e e et 21 i g
T e e % Rl vl el e @

1000 mm y

"2
T 1
|150mm

9

600{mm

¥

A—F
300 mm

(b) 1000 mm
(d) 2200 mm

(a) 900 mm
(c) 1259 mm

e fAveIeoT 3 STET i <l = e (D)
gt
&, q = AT (WR) S disrar

y = SaRasa (IR WR) H 61 ToH

¢ = a1 T 3TN HYO Hi0T
i g-l—simb-
(b) y[1+sing |

_~1—sin¢ 3
Y| 1+sin¢ ]

el

(a)

gr1+sinqp-2
| 1-sin¢ |
250 mm =¢l T T W 140 kN T U7 GEY]

o 3K 20 kN-m 1 g et SR e s
R R W AR ATEUV T H AT

(a) 298 kN (b) 348 kN
(c) 268 kN (d) 300 kN

[1+sin¢ | q

e N ¥ Y

=< |

T 1§ SeiE a1 il Y[6 T (Net ultimate)
BIER-EGI

(a) %ﬁﬁéﬁa‘c_‘gi MR (footing) # =terd 3k

(b) Pk et &, I o (footing) Y <er w
((3 ﬁ%tm 3, (%ma 3R (footing) ) TewE W
, 3R (footi
N ooting) #i =ter ik mewrE,

SN R N Al O R S AR
STHT: R T Y Srerar & ER

IR ]I Sl v '
bl 1 Q;%mﬁsna@a—ram

(@) 2:1

©5:3 i) 174

(d) 3:5
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48.

) foundation soil gives

aducted o1
< 20,

N <5 and de_nsity index, I
n will fail in

The test €Ol
spPT value ;
the foundatio
(a) General shear  (b) Local shear

(©) punching shear (d) Sinking shear
49. AsperlS: 456 - 2000, the range of standard

concrete 18
(a) Mgs ~ Mss (b) Mpo ~Mss
Mg (d) None of these

(c) Mas — . ,
1 moisture content of a clay soil

50. The optimun
is 24%, whom compaction test is conducted

at 30% moisture content, its structure will be
(b) Single grained

(c) Honey comb (d) Dispersed

As per IS : 1893 - 2016, the storey drift in
any storey due to minimum specified, design
lateral force, with partial load factor of 1,
shall NOT exceed ‘X’ times the storey height.
The value of X’ is

(a) 0.020 (b) 0.002

(c) 0.040 (d) 0.004

52. For any applied stress, zone of influence
refers to isobar corresponding to
(a) 20% (b) 15%

(c) 10% (d) 5%

53. The ring beam of a Intze tank carries a
hoop tension of 120 kN. The beam cross-
section is 250 mm wide and 400 mm
deep, and it is reinforced with 4 bars of
20 mm dia of Fe — 415 grade. The modular
ratio of concrete is 10. The tensile stress
(N/mm?2) in the concrete is
(a) 1.02 (b) 1.07
(c) 1.20 (d) 1.32

54. In a flow net drown below a sheet pile
wall, the number of flow channels and
head drops is 4 and 12 respectively.
If the difference in the upstream and
downstream water level is 3 m, what is
the discharge per meter width of a sheet ?
K =0.1 m/sec.
(@) 1 m3/s/m

(c) 0.01 m3/s/m
A ogpS e et rectnguler azne acton

force of 400 kN at an eccentricity 1
The maximum compressive s rer?gtlrlmﬂl'

concrete 1s
(b) 5.0 N/mm?

(a) Flocculated

S1.

(b) 0.1 m3/s/m
(d) 0.001 m3/s/m

55.

(a) 2.5 N/mm?
(c) 7.5 N/mm (d) 12.5 N/mm?2

.8-

48. mﬁaﬁﬁ@mqﬁa{vﬁwmsmm,

49.

50.

51.

52.

53.

54.

55.

N < 5 39 T g, Ip < 20 8, 1 i

Jraee gt
(b) T e A

(a) T AT 4
(c) Tf A A (d) Tafebm o &

18:456-2000%313@11,%%&2@?3%
(a) Mps — Mss (b) Mpgp — Mss

(c) Mas — Msg (d) @ | HIg T8I
wﬁﬁwﬁwﬂﬁwzmé,
mmmmq@wso%mﬁaﬁwwﬁm
ST 4, e GeeT gt
(a) TGN (F91) (D) fért A (T 1)
(c) & e () (d) feees (R fara)
IS : 1893—20163?3?3'81'{,Wﬁ'ﬁ78(ﬁa)ﬁ
1O YT e & A 1 g < iR, TRewe
ﬁaaaa,r’rﬁa(aa)ﬁw’mé%‘x'gmﬁarm
T T ‘X’ AF 8 /

(a) 0.020 (b) 0.002
(c) 0.040 (d) 0.004 |
freft o oY T e & R e S
JTEEER @ wofia gl 8

(a) 20% (b) 15%

(c) 10% (d) 5%

S ) 9679 U | 120 kN 1 8 T4

'QEB

= @1 &1 O s T e 250 mm

400 mm el & 31 Fe — 415 40ft $ 20 mm
=g E 9K ol & vaferd 81 Afg Hshie I ASLN
(modular) 3191d 10 8, Hshic T gfa gfase

(N/mm?) B
(a) 1.02 (b) 1.07
(c) 1.20 (d) 1.32

& iz uEe dER % A= TF vl e e
g vl S 3 TS FT9 hl HEAT FH: 43R 12
2| af wg@ 1S90 e (upstream) 3R w81
£ {9 & R (downstream) # Sieddl (water
level) T 3=R 3 m &, A ¥e ara & e ufd .
Sgh e § B T e Y AET =& a7
K = 0.1 m/sec.

(@) 1 m3/s/m (b) 0.1 m3/s/m

(c) 0.0l m3/s/m  (d) 0.001 m3/s/m
200 mm x 400 mm STAThR S FIE Hil T
%5hie ¥ 100 mm IEAT A1t 400 kN ¥ &
gd yafera 2| wshle & Hgaw gdies voee 8

(a) 2.5 N/mm? (b) 5.0 N/mm?

(c) 7.5 N/mm? (d) 12.5 N/mm?
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58.

59.

60.

61.

62.

63.

Shrinkage limit of clay whose void ratio in
dry state is 0.55 and Sp. gravity is 2.75,
will be

(a) 20% (b) 5%

(c) 5.5% (d) 10.0%

The flexural strength of M-30 concrete as
per IS : 456 - 2000 is

(a) 3.83 MPa (b) 5.47 MPa
(c) 21.23 MPa (d) 30.00 MPa

The most useful geosynthetic physical

property which is closely related to engineering
erformance is

{; Thickness }b; Mass per unit area
c) Strength d) Stiffness

For a singly reinforced balanced section, Mu,

lim = Ru, lim.b.d?; for M-20 grade concrete and
Fe-415 steel, the value of Ru, lim will be

() 1.995 (b) 2.660

(c) 2.761 (d) 2.978

For the clay with an OCR of greater than
4 in a CD test, the A-factor at failure
will be

(a) Zero

(b) Positive (less than 1)

(c) Negative

(d) Positive (more than 1)

In the design of reinforced concrete beam,
the requirement for bond is NOT getting
satisfied. The economical option to satisfy
the requirement for bond is given by

(a) Bundling of bars

(b) vaidmgsamediameterbaxsmoreinnumber

(c) Providing larger diameter bars less in number

(d) Providing smaller diameter bars more
in number

As per IS : 1892 - 1979 ; what should

be the maximum thickness of cutting

edge of sampling tube of 70 mm external

diameter which is required for sampling in

undisturbed stiff clay soil ?

(a) 2.15 mm (b) 3.05 mm

(c) 3.95 mm (d) 6.10 mm

The lateral ties in reinforced concrete rectangular

column under axial tension are used to

(a) Avoid the buckling of the longitudinal
steel under compression

(b) Provide adequate shear capacity

(c) Provide adequate confinement to concrete

(d) Reduce the axial deformation of the column

9.

56. T Ryt frgh w1 PP FEEIH R 7O T
Qaa?zﬁﬁmﬁila 2.75%,&3%@%@31@‘“
(Shrinkage limit)

() 20% (b) 5%
(c) 5.5% () 10.0% |

57. IS : 456 — 2000 % IFERX M-30 HHE H T
(flexural)

(a) 3.83 MPa (b) 5.47 MPa
(c) 21.23 MPa (d) 30.00 MPa

cg. ged s RrfEdfs wfes T St fawed
SR Yo @ aafR
(a) TS (b) TR BT FHAAH
(c) T (d) e

50. UF e VaT SNTRG ¢ &g My, lim = Ru,

60.

61.

62.

63.

lim.b.d2 &, @ M-20 T F Hehic @ Fe-415 $0Td
¥ Ru, lim &1 °H |

(a) 1.995 (b) 2.660

(c) 2.761 (d) 2.978

@ﬁﬁﬁﬂ F HAETISS frsrreft vdieror (CD test) |
i gome U (OCR) 4 ¥ ftrw 21 faweeran
R A-TUT T A &M

(a) A

(b) EFTCH (TH & FH)

BEIRED

(d) SFTEHS (T & 3fe)

SR bl U it SHREHTI H, WS Y AwH
T TR T R e Y S B GG T
¥ R 3o R Fremd e &

(a) BE! T TGN T

(b) B AT T B TG HEAT H TGH H

(c) ST STE il B FHH &A1 H YSH Hh

(d) B =T 0 TR S T § w0

WIlg fear 1892 - 1979 ; % AR T el
(sampling tube) et a8l =® 70 mm g,
El 3? s WWW (undisturbed stiff clay
soil) % T3 R F T s Y St R, T AR
e UR Y A Rers w4 ot 7
(8) 2.15 mm (b) 3.05 mm
(c) 3.95 mm (d) 6.10 mm

e T T AT e AR Fhie T
g

3 st Yo 1 wEEE Ten
(b)mﬁ%mmmﬁ%@m q
(C)mﬁmman



64.

65.

66.

67.

68.

What is the correct mathematical expression
for the assumption ‘consolidation is
occurring under small changes in effective

stress’ made in arrivi‘ng the differentia]
equation for transient flow during
one-dimensional consolidation

?
All are standard notations.
(a) a, = constant

(b)

(1+ep)

() ¥, = constant

w

dx.dy.dz = constant

Fire resistance of RCC membe
upon

1. Member size
2. Cover of steel reinforcement
3. Type of aggregate

(a) Only on 2 (b) Onlyon 1 and 2
(c) Only on 2 and 3 (d) 1,2 and 3

r depends

A 16-pile group has to be proportioned in
a uniform pattern in a soft clay with equal
spacing in both directions. Assuming any
value of cohesion, taking o= 0.7, neglecting
the end bearing effect and assuming pile circular
of diameter ‘d’, the optimum spacing (s) of piles
in group will be

(@ 1.6d
() 3.3d

(b) 2.6d
@ 4d

The principle used in finding the recoil
velocity of a gun is

(a) Work-energy principle

(b) Energy conservation principle

(c) Conservation of linear momentum
(d) Newton’s law of collision

What is the critical height of the slope of
infinite extent having a slope angle = 25°,
if it is made of clay having C = 30 kN/m?,
¢ = 20° e = 0.65 and G4 = 2.7, when the
slope is submerged ?
(@) 22.25 m

(c) 35.40 m

(b) 6.51 m
(d) 40.23 m

-10-

64.

65.

66.

67.

68.

@mmﬁmm%ﬁﬁﬁﬁﬁm
ﬁmw%mmmmmﬁw
Wﬁ%ﬁwiﬁr?m@nﬁmmm?
Wt ue ARwg §)

() a, = i

1 .
(b) T+eg) dx.dy.dz = feris
(©) ¥, = i

@h=2
Yw

mmﬁzﬁmmﬁﬁtmt
1. 939 & HHR [T

2. T YOS ¥ IR0 |
3. At fremar (aggregate) & W&R T

(a) oA 2 | (b) e 1 3R 2 |
©F@2aRam (9 1,20kaw

TF 16 TS % IS wE AT Rmed § s
T T g A & Pl R smar 81w
1 S A T ARG, o= 0.7, T F A o
WR 9&7 YIS I If¥q @ 53 3R uiger w1 =g
‘d’ JAIHR AMA g, UEE T N umet ¥ ot
¥ (optimum) g (s) Bft

(@ 1.6d (b) 2.6 d
(c) 3.3d d 4d

ga?ﬁwqﬁﬁﬂmmﬁmwm

(a) wrE-Fe g

(b) St e Rigr=
(c) Tt AT =1 weE
(d) =g % THE H1 Py

T 25° FEA HI0 TR G, N I ARy L,
# el F9T (critical height) wam 8, AR
7g Rt Bt ®1 % § 3l C = 30 kN/m?,

¢ =20° e =0.65, 3R G, = 2.7 fafufei % &,
v 6 g arht A g gan @ 7

(@) 22.25 m (b) 6.51 m
(c) 35.40 m (d) 40.23 m

. i



69. A simply supported beam of span ‘I’ carries a

70.

1,

72.

uniformly variable load of intensity wgx over
its entire span. Maximum bending moment
in the beam is

3
(a) ﬂ)ﬁ (b) M
27 27
© M d wol®
9 9

The principal design criteria for foundations
for reciprocating machinery are as follows :

1. The natural frequency should be atleast

40% away from the operating speed of the
machine.

2. The amplitude of motion of the
foundation should not exceed 0.2 mm.

3. The pressure on soil should be within
the respective permissible values.

4. For preliminary design, the maximum
pressure on soil due to static load,
alone may be taken as 0.4 times the
corresponding safe bearing capacity.

(@) 1, 2, 3 and 4 are correct
(b) 1, 3 and 4 are correct
(c) 3 and 4 are correct

(d) 2, 3 and 4 are correct

The centroid of semicircular area of radius
T’ is

3r

3 o

(a) 4_; (b) 5
© 3 @ 2
3n 3n

Due to rise in temperature, the visco§ity
and unit weight of a fluid percolatlrtl)g
through a soil mass, are reduced to 80./0
and 90% respectively, if other factors r.e'maln
unaltered, the coefficient of permeability

(a) Increases by 12.5%
(b) Decreases by 12.5%
(c) Increases by 28%
(d) Decreases by 28%

69.

70.

g

12,

ENGT - 03

T YR S A 1 R R g
W ONH &9 § gied] e e diw wox 8, @
2| @ o Hgew F99 TPl H AW g

wol3 (\/5 )

(8) =2 (b) 27

T \ve) d _“i
9 9

T et aefia % g i ger afere Arce
frefefaaen 2 :

1. Wi SMGRT 1 T 0 8§ FH 40% T
i FaTE T | B A

2. Hiq &t 7fer 1 3WW 0.2 mm ¥ 3t =
BT =R

3. J& W g, Tt Wi WH & FH g i)

4. TRR Ffee & i, Faa Wi wr

& HRU G T AT < ITET TR U
&1 T 0.4 T Toram < wehan B

(@) 1,2,3 3R 4w 3
(b) 1,3 3R 4 wdt §
(c) 3 3R 4 &t &

(d) 2, 3 3R 4 w& &

't B T sreigareT S e 3

(@) 3r (b) 3r
4n 5t

() 3 @ >
3n 3n

T Ta ¥ B 98N A 5 ) WA T TR
¥R, YA T & gea FA: 80% 3R 90% B
S R, R a1 e it @, @ w6 g
W‘Tﬂ‘mmgvri’q;

(8) 12.5% &g wmm
(b) 12.5% w2 wRm
(c) 28% =g SR
(d) 28% w2 SR



‘“gié.t l‘mﬁa*

73. The vertical support reactions R, and Ry for

the given beam is

10 kN/m
f 45 kN-m

A

74.

75.

76.

N
7%* 4m 2m_ie 4"‘—)%}28
Ra

(a) R, = 25 kN, Rg = 15 kN
(b) R, = 15 kN, Rg = 25 kN
(c) R = 12.5 kN, Ry = 27.5 kN
(d) Ry = 27.5 kN, Ry = 12.5 kN

The grip length for well foundation of railway
bridges is taken as of maximum

scour depth, generally, while for road bridges
of maximum scour depth is

considered adequate.

(a) 30% and 30% respectively

(b) S0% and 30% respectively

(c) 30% and S0% respectively

(d) 50% and 50% respectively

A two members truss ABC as shown in
figure. The axial force (in kN) transmitted
in member AB is

1m y

|73
1
0.5 m
10 kN
C
(a) 40 kN (b) 10 kN
(c) 20 kN (d) 30 kN

The total and effective vertical normal stresses
at a depth of 5 m below the top level of water in
a 7 m deep fresh water lake are respectively

(a) Zero and zero
(b) 0.5 kg/cm? and 0.5 kg/cm?
(c) 0.5 kg/cm? and zero

(d) 1.0 kg/cm? and 0.5 kg/cm?

ENGT - 03

73. R T v i el 3% TR R, SR, E

A

10 kN/m
[ 45 kN-m

\
4 mri—— e Ll 4 m >%RB
Ra

74,

75.

76.

-12-

(a) Ry = 25 kN, Rg = 15 kN
(b) Ry = 15 kN, Rg = 25 kN
(c) Ry = 12.5 kN, Rg = 27.5 kN
(d) Ry = 27.5 kN, Rg = 12.5 kN

AHT: (e A 8q FIT Hla 6 uhe TS, HEa

e I R H It g, 99 6
e dg Bq HeTW URHSH MU R
Qi |HEAT STaT 2

(a) SFHI: 30% 3R 30%
(b) SFHST: 50% 3R 30%
(c) FHM: 30% 3R 50%
(d) PR 50% 3R 50%

2 ge&ft 28 ABC 341 96 o & qurtan 2 81 we=
AB # Jftq 27efta /) (kN H) @

L 1m &
I).S m
10 kN
C

(a) 40 kN (b) 10 kN
(c) 20 kN (d) 30 kN

e e
T LT P T

et o MY &R F A= A 5 m A TEUE W Ha 3N g
T ST WU yfiwe, T 7 m Ted 98 |
e 3 § seaw g
(2) WA 3 A

(b) 0.5 kg/cm? 3R 0.5 kg/cm?

(c) 0.5 kg/cm? 3R A

(d) 1.0 kg/cm? 3R 0.5 kg/cm?

.. ..
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77.

D
600 N <+

78.

79,

80.

81.

_ A5 do 12

Four forces having magnitudes of 200 N,
400 N, 600 N and 800 N, respectively acting
along four sides (1 m each) of a square
ABCD as shown in figure. Determine the
magnitude and direction of the resultant
force from ‘A’ along the line ‘AB’.

400 N

i

1m C

A

> 200 N

v

800 N
(2) 40043 N, 3.2 m from A
(b) 400v2 N, 2.5 m from A
(c) 3002 N, 2 m from A
(d) 300+/3 N, 2.5 m from A

Group of the constituents of cement in
decreasing order of their contribution to the
strength of cement is

(@) C3S, C,S, C;A and C/AF

(b) C,S, C5S, C3A and C4AF

(c) C,S, C4AF, C4A and C5S

(d) C38, C3A, C,S and C4AF

A bullet of mass 30 gm leaves the barrel of a
gun with a velocity of 500 m/s. Suppose, the
force lasted, for 0.0018 seconds, the average
impulsive force is
(a) 5333.33 N
(c) 7333.33 N

(b) 6333.33 N
(d) 8333.33 N

The time which results in the least possible
construction cost of an activity is known as

(a) Normal time (b) Optimum time
(c) Crash time (d) Standard time

A particle undergoes a simple harmonic
motion, the acceleration of the particle at a
distance of 1.5 m from the centre of motiqn
being 6 m/s?, the time of oscillation in
seconds is
(a) 2.00

(c) 3.14

(b) 4.00
(d) 6.28

\_,_‘4L0‘3
Lawe

7.

81.
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600 N <t

78.

79,

- 80.

4o

4 25 (m
| 40

~ENGT - 03

IR & Rrem afomm s 200 N, 400 N, 600 N
T 800 N 2, 5 @ ABCD ! =R sadi, Y&
(1 m) W e &, e fr feo o qoien T &
A QY@ AB % gry ufomd ww 1 gfem 3N

TR 400 N

A

1m C

> 200 N

v
800 N

(@) 400v3 N,32mA®

(b) 400v2 N, 25 m A ®

(c) 300v2 N,2m AR

(d) 30043 N,2.5mAq

Fﬁﬁq%mﬁaﬁmﬁﬁﬁemﬁzﬁm
AR W 79 59 f= gm %

(a) CSS’ CQS, C3A 3ﬂ( C4AF
(b) 58, €38, C,4A 3K ¢, AF
(¢) C;8, C,AF, C A 3 C,5
(@) C58, C3A, C,8 30 C AF

T 30 gm 1 1ieht wh v B A R 500
/s

3 Y g 3 | ATl T & 0.0018 e e

& R, W 3l s (impulsive) ¥ gy §

() 5333.33 N (b) 6333.33 N

(¢) 7333.33 N (d) 8333.33 N

T 0 T T e
TS FZY 15 m
1w g i
(@) 2.00
() 3.14

e % ] | 3w =
& W 6 m/s2 R, & g

" (b) 4.00
(d) 6.28



82.

83.

84.

85.

86.

87.

88.

89.

Which of the following constituent, present

in excess quantity, changes the colour of the
brick from red to yellow ?

(a) Alumina (b) Silica
(c) Lime stone (d) Iron Pyrite

The coefficient of friction is the ratio of

(a) Limiting friction force to the norma] reaction

(b) Limiting friction force to the weight of
body to be moved

(c) Sliding friction force to the normal reaction
(d) None of the above

Addition of fibres in concrete results in

(@) Modest increase in compressive
strength

(b) Increase in ductility
(c) Enhanced toughness
(d) All of the above

The D’Alembert principle

(@) is a hypothetical principle

(b) provides no special advantage over
Newton’s law

() is based upon the existence of inertia force

(d) allows a dynamical problem to be
considered as a static problem

A pozzolonic material must be composed
mainly of

(a) Microscopic silica

(b) Microscopic and Amorphous silicg

(c) Microscopic and Crystalline silica

(d) All of the above

Lame’s equations are applicable for
(a) Thick cylinder

(b) Thin cylinder

(c) Thin spherical vessel

(d) Beams

Blow holes in concreting are resyjt of
(a) Excess water-cement ratio

(b) Insufficient workability

(c) Improper design of shuttering

(d) None of the above

In terms of bulk modulus (K
of rigidity (C), the Poisson
expressed as

) and mody]ys
s ratio can be

3K - 4C 3K + 4C
(@) 8K + 4C (b) 6K —4c
3K -2C 3K +2¢

q ==

© k7 2C TS

e

82.

83.

84,

85.

86.

87.

88.

89.

ENGT - 03

ﬁnﬁﬁ%qmﬁmw%mﬁzm
A ¥ e & T 2

(a) Tegfirm (b) Referam

(c) TTEH =M (d) SRR TTrEe

T Ui S 2

() Wt = w1 ik arvivera R 5

(b) ¥ifd e w7t 3 Y Y ey Rive 7 o

(c) T o0 =t 3k areieew whifear =
(d) 3w # & F§ T

FhIE 1w frem & Fe whom 2
(a)mmﬁmw

(b) T & i

(c) FINEr (toughness) ¥ gkt

(d) ST aft

' g 2

(a) T et Rigr 2
(b)%%ﬁﬁwﬁéﬁ&wmﬁqﬁmm
(c) IS 1 % AR W e 2

(d)nﬁaﬁumm@ﬁmmﬁmﬁw%@
FgAfr 2 @

T ittt Terd e o 8

(a) fogen fafer

(b) e T SRR fRiferenr

(c) SHfoqeEn v freera Riftr

(d) 37 wh

o i wefien Frerfife % R sw 2
(a) AR fier

(b) TaRt fretex

(c) Tt T TR (Thin spherical vessel)
(d) &

Fhen st B, v 1 oo
(a) - a6 st =
(b) ST gehrian
(c) &R (shuttering) Ht s feare
(d) I & ¥ B 7
Wmﬁmmmaﬂzmm(@
% wod ¥ = i o g 2
3K - 4C 3K +4C
() 6K + 4C 6K - 4C

3K -2C 3K +2C
6K + 2C 6K - 2C

(b)

(c) (d)




90.

91.

92.

93,

%,

Probability distribution curve, fit we]] for
PERT analysis, is

(a) Normal distribution curve

(b) Beta distribution curve

(c) Unimodal curve

(d) None of the above

A cylindrical boiler 1.5 m diameter and
made up of 10 mm thick plate is subjected
to steam pressure of 2 N/mm2, The hoop
tension and longitudinal stresses will be

() 150 N/mm? and 75 N/mrm2

(b) 150 N/mm? and 150 N/mm?2

()75 N/mm? and 75 N/mm2

() 75 N/mm? and 150 N/mm?2

Match List-Tand List - II, and select the correct
answer using the codes in given below list.

List-1 List - II
1. Preliminary 1. Probable
estimate variation for
' quantity rate and
amount for each
items
ii. Revised estimate 2. Material deviation
of a structural
nature
111, Supplementary 3. Complete
estimate estimate
iv. Quantity estimate 4. Approximate cost
of the project
Codes ;
i i il iv
@ 4 1 2 3
b) 4 2 1 3
© 3 1 2 4

@ 3 2 1 4

Two shafts of same length and mat’cnal s
Joined in series. If the ra%itgof their dlmetqﬁ
iS 2, then the ratio of their angles of t¥!
will be
(a) 2 (b) 4
(c) 8 (d) 16 i
The mortar used for masonry °°nsm§§ in
are classified based on St.’“’tgo their
S : 2950 and IS : 1905 according & ‘nye
designations L, L, H,, Hp, M1 289 " ineir
Correct sequence of increasing 0T4°
(St)rength is M
&) Ly, L,, H,, H,, M, and Mg
(b) L,, L?, M12, N?v le and H
(C) Ll’ ) Mp MQ’ Hl and Hz
() M, M,, L,, Ly, H, and Hy

90.

g1,

-15-

92:

93.

94,

ENGT - 03

‘PERT,ﬁ?W,}@mm?ﬁaﬁ il
CE

(@) SM ferawor o56

(b) et forewor a6

(c) THEITTH T

(d) SR & F FE T

1.5 m S HT Th SEEHR GFR (boiler)
10 mm W& @il A 1 | W 2 N/mm? H 7
T R R | §Y T & Sigeed foee g

(@) 150 N/mm? @& 75 N/mm?

(b) 150 N/mm?2 T& 150 N/mm?2

(c) 75 N/mm?2 T 75 N/mm?

(d) 75 N/mm? T 150 N/mm?2

T - 19 &t - 11 = gifore o a2 A

T HT I FH T IR T
Tl -1 qeft - 11
i TP AR 1 TR R R
wvITE witada alk
. woomh g % R oy
ii, WRE e 2. OIS THi &1
wft Reem
i, T AT 3. ot g
v. W SAgHH 4. TS Y St
S
% ;
L ST T R
@ 4 1 2 3
b 4 2 1 3
() 3 1 2 4
@ 3 2 1 4
Wmﬁﬁémﬁammfhﬁaw
& 1 2R % =g 2%, @
?ﬂmmw 2, T8 % Mg ¥
(@) 2 (b) 4
() 8 ) 16

1S : 2050 3% 15 : 1905 # feF fafor &
: g
‘:{ﬁﬁm% R % VAW Ly, L, H,,
2 laﬂthﬁmﬁﬁﬁmwmmw
R 3 o o &
(a) Lla L2, Hl’ HQ,
((b) Lo Ly, My, My, 1, 3k H,
(:) Ly, Ly, My, M, H, 3k H,
) My, M, L1 Ly, Hy 3l H,

M,; 3k M,
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95. A prismatic bar in compression has a cross-

96.

97.

98.

99.

100. The water-cement ratio for ferrocement mix

sectional area A = 1200 mm? and carries a
load P = 90 kN. Normal and shear stresses
acting on a plane cut through the bar at
0 = 25°, are respectively

(a) 61.6 MPa and 28.7 MPa
(b) 49.5 MPa and 23.8 MPa
(c) 78.2 MPa and 20.7 MPa
(d) 73.4 MPa and 29.2 MPa

The total number of grades of ordinary
concrete stipulated in IS : 456 - 2000 are

(a) 10 (b) 8
(c) 3 (d) 6

A cast iron column of external diameter
of 300 mm is 20 mm thick. Find safe
compressive load on column with factor
of safety of 5, if the crushing-strength of
material is 550 N/mm?2

(@) 1925.21 kN (b) 1935.21 kN

(c) 1945.21 kN (d) 1955.21 kN

The minimum width of tread without nosing
for staircase of residential building shall be

(a) 150 mm (b) 190 mm
(c) 200 mm (d) 300 mm

A simply supported beam of length 6 m
carries a point load at the centre of the beam
such that the maximum bending moment
there is 12 kN-m, if ‘El’is the flexural rigidity
of the beam, the deflection at the centre is

9 18
(a) —I:i (b) El

36 45
(©) = @ %

should be

(a) Less than 0.35

(b) Between 0.35 to 0.40
(c) Between 0.40 to 0.50
(d) Greater than 0.60

-16-

ENGT - 03

95. T WA ve giied # 8, faeh ey Thess #
STFA A = 1200 mm?2 qT P = 90 kN &I ¥R fod
2, T 7 S B O = 25° HIV T HRAT 8, |
Ffrers wiowe quT S7Eqr Yfiee I A AT 8
(a) 61.6 MPa 3R 28.7 MPa
(b) 49.5 MPa 3R 23.8 MPa
(c) 78.2 MPa 31X 20.7 MPa
(d) 73.4 MPa 3iR 29.2 MPa

96. IS : 456 — 2000 F JFHR UMW F3hI hl FA
Ut A e
(a) 10 | (b) 8
(c) 3 (d) 6

97, T HRE g W 1 T8 S 300 mm T& AT

20 mm B | 39 W W i Fdifed wR s
HI, Rresd gan a2 F1 77 5 § 9 e yaref
! 89 (crushing) W 550 N/mm? 8

(a) 1925.21 kN (b) 1935.21 kN
(c) 1945.21 kN (d) 1955.21 kN

98. TR WaHl % o W § fom et e & o i
H g =terg Bt
(@) 150 mm (b) 190 mm i
(c) 200 mm (d) 300 mm ;

99. 6 m TETE % HIURY W A % Fg W 0H
forg R 59 e @ & 6 wwt W weww s
12 kN-m & | ARt 4 6 &S gga1 ‘Er R, @ ¥z
R fereemam (deflection) &
9

9 18

@ 71 () &

36 45

. (c) Bl (d) E
100. WA= fam & S ofk Wi ® ogaw @ |
e |
(a) 0.35 & =H g

(b) 0.35 3R 0.40 & &=
(c) 0.40 3R 0.50 % ¥
(d) 0.60 & ¥t

1¢

10

107
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101. When a body is subjected to a direct tensile

102.

103.

104.

105.

106,

107.

stress (p) in one plane accompanied by
a simple shear stress (q), the maximum

normal stress is
1 1
SV +4a® ) 2= \pPrag?
1 1
@ 2+5VP° 44 (@ T-Sp7-aq

2
The minimum depth of the reinforced bond

provided as strengthing arrangement in
masonry building is
(b) 60 mm

(a) 75 mm
(d) 40 mm

(c) 50 mm

A ductile structure is defined as one for which
the plastic deformation before fracture

(a) is smaller than the elastic deformation.
(b) vanishes

(c) is equal to the elastic deformation

(d) is much larger than elastic deformation

o 5+ ()

Technical term ‘Eaves’ is defined as

(a) The apex line of the sloping roof

(b) The lower edge of the inclined roof
surface

(c) Sloped triangular surface formed at the
end of a roof )

(d) The ridge formed by the intersection of
two sloping surfaces

lar

The first moment of area of a rectan ot

section of width ‘b’ and depth h’ 2
centre of gravity is '

b - h? b-h?
(a) (o) —7—
(c) Zero (d b- h?

The method suitable for m.easur_lngvt;;
workability of dry concrete miX having

low workability is

(a) Slump test

(b) Compaction factor test

(c) Vee-bee consistometer test

(d) Vicat test

the
The ratio of the stiffness of the .beagl ’ta; the
near end when the far end is hing® d when
stiffness of the beam at the near €0
the far end is fixed

i
(a) 3 - (b)

Ni- MW

(c) 1 (d)
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101.

102.

103.

104.

105.

106.

107.

ENGT - 03

IR & Rvg W T d@ W (p) T ioaar qun
FTE SR (q) T BIAT ©, Afhan rfirerraad

MIGENEI
1
(a) %+%\/p2+4q2 (b) g—?/p2+4q2
E__]_'_ ’p2_4q2

p.1 /3 2
(c)§+§\/p -4q° (d) 5 72

s aeft gural B ged wer % 9w 1 Iuafa
Yaferd &78F 3l =HaH TETS 8

(a) 75 mm (b) 60 mm

(c) S0 mm (d) 40 mm

Th q g qioiva @, fred gae feregor
fved g1 ¥ vgal

(a) Ty faE9ET @ 9 Bidt @

(b) T & A B

(c) Ty fereuuran & U Bt §

(d) Sy foreaurar & HTh s St R

Tt ¥15g Fou] TR fkam s @

(2) BT B Y Fatew

(b) T § B0 Tag H P=eht R

(c) B % = RR w g1 B wae

(A) 2 71 FwEt F wfereden g R areh S

b SSTE 3R e et SR e H e
%%mﬁ&im%‘ﬂmmm
b'h2 b'h2
(a) 5 (b) 3
(c) ¥ (d) b-h?

T Gt Wshie e Rreeh gerd aga @ o 2,
Wmaammg,mﬁm;?am%

(a) W™ ¥
((b);ltﬂmha%e
<) N~ Frefnfier 2w
(d) e 2w

mﬁmmﬁmmqwﬂmwﬂ

%’e’ﬂ‘mﬁﬁiwm?ﬁmw?wm

P R, 1 s 4

4
(a) 5

(b)

(©) 1 @

NI- plw



ENGT - 03
: it % SER Wl # BT H
% : . -nal Building Code 2016, | 108. trsa'q e 4310 ?@@TIT ?
108. According to Nation o NOT frm & @ foro@ ST LI
he building shall @Ied T+
the slope of a ramp (@) 127 1 (b) 107 1
excee . . ‘
(a) 1in 12 Egg %;ﬁéo (c)8H 1 (d) 691
c)lin8
109 '(I‘lie deflection at the free end of a cantilever | 109. T STEH ¥ g R 1 a1 _@"’ A ﬂ:;’f
" beam subjected to a qgupleﬂ‘M’ ?;ltg;(fjfi‘;; RR T M TE el STARE g, ;a' ELLIS
end and having an uniorm fiexu o S BP® ?
EY’ throughout its length ‘L’ is equal to T % <1 GHI zzMLz
ML? ML? EEE_ (b)
@) == (b) (a) 2EI 3EI
2EI 3E£ ) M2
MI2 ML ML (d)
B — (d) 8EI () 6EI 8EI
e o 13 R
110. Match List - I and List - II, and select the | 110, gt -1 & gt - Il 1 GAferd H 72
correct answer using the codes given below 5z SN 0 FE I ‘?ﬁl
the lists. A
List - I List - II el -1 gl -1
i. Index plan 1. Details of _ ; W T 1. 9I3Y 159 99,
plumbing service, ’ — Hﬂiﬁf 3R get
water supply and
sewage disposal Efﬁam Eal ﬁ:‘taru%
System w1 qan 2. ot fafve s
ii. Key plan 2. Relative position Tl ﬁi e Ry
of all the different | .
units i, § B TAFT 3. TH T IR A
ili. Service plan 3. Gfeneral layout Tgehi, TR,
ol a new town 3ITdTA
showing the 3T gt
position of roads, 6 aE A
market, hospital, iv. I T 4. T a9y waq 7
parks etc.
iv. Layout plan 4. Details of the
particular building % :
des :
Co eis i i v i i i v
(b) 3 4. .= B 3 4 1 2
(c)3%g§ v Em QG
(d)4hmdl AN @ 4 1 2 3 .
. A three hinged arc a span of :

= and central rise of 4 m. The arch hasohiZnOg;: 111. Qﬁ?ﬁ?%ﬁaﬂéﬁgﬂa ABC %1 T2 20 m 3k 7
attheendandatthecentre.Atrajnofmo ﬁTi“e4m§l20kN3ﬁ”{ 10 kN 9reft @ @t
point loads °f2}?frkN ?nf(ztlo'l;hN’smapm ;T(EITEﬁﬁ S % 5 m B WER 2 W 20 kN R
crosses this arch from et o right with 90 kN AP # 9 A TRA R U H D | 2w
load leading. The maximum thryst j HEH

‘at the support 1S i e Induced woig AR B 2
a) 25 kN -81 kN (a) 25 kN b) 32.
B 2813KN  (d) 3154 (b) 32.81 kN
(c) 28.13 kN (d) 31.25 kN
2. A property fetch a net annyg] ; )

& z 50,300/- after deducting aj) ;ﬁ‘t’m}e of | 112. T Huf & wxft P ket & wre 80,000/ %94
Rate of interest is 6% per annyy, “E;}Jlmgg.. 1 I TH 3117 311 Bt B1 = o e 05 S
capitalized va.lu/e of tf(lg) Property 2 Akl o 31 FIRT  Geftepa e o B
a)  13,33,600/- 9,60,000 ;.

(6 T 16,63,500/ (@) 2 9,33,9085_ (@) X 13,33,600/-  (b) % 9,60,000,-
(C) 4 16,63,500/— (d) E4 9,33,900/_

-18-



113. The influence line for support reaction R

for the beam shown in figure wil] pe as
Hinge

(d) 1.5 L

114. Base of a paint is

(a) Linseed oil

(b) Poppy oil

(c) Sulphates of zinc and manganese
(d)- White lead

115.

developed is proportional to

All members are prismatic.

1

@) = ) =5
h (b) n?

(d) None of these

116. In steel structures, the thickness of

; ! the
plate in a column base is determined frort

(a) Flexural strength of plate
(b) Shear strength of plate

' al
(c) Bearing strength of concrete pedest

(d) PunChiﬁg criteria
A

A single bay portal frame of height ‘h’ fixed
at the base is subjected to a horizontal

displacement ‘A’ at the top. The base moment

-19-

113.

114.

115.

116.

ENGT - 03

i 4 2ol ™ w@ ¥ T wfafen R, & R
et @ gt

Hinge

SR Ft Forgareht &
i T Wit (prismatic) %)

@1 1
h

(b) el

(c).L . |

h3 (d) ¥ A ¥ T
memﬁ,@m%wﬁmm
(plate)ﬁ;ﬁzgﬁqamﬁm%

(@) = % R (Flexural) amsd
(b)tézﬁwm

() ¥ (Punching) ro




17. Which is the
in the following ?

1.0 0.0 1.07 1.0 0.0 0.0]
(@ |0.0 1.0 0.0 () (1.0 0.0 0.0
11.0 0.0 1.0 1.0 0.0 0.0
(0.0 1.0 0.0] (1.0 0.0 0.0]
(©) {0.0 1.0 0.0 (d) |10.0 1.0 0.0
10.0 1.0 0.0_ 0.0 0.0 1.0_J
118. In a ‘PERT’ analysis, if the probability factor
1S negative, the chances of completing the
Project in time is -
(@) Less than S0% (b) Fifty-fifty %
(c) More than S0% (d) Zero
119, Neglecting axial changes in lengths,
determine the kinematic indeterminacy of
the following frame ‘ABC’.
NI 2
A q B B
P>
C
(a) 3 (b) 2
(€) 1 (d 9
120. Match List—1I and List -1l and select correct
answer using the codes given below the
list.
) List - I List — 11
i. Building lease 1. The lease holder
: does not haye
right to Spend
money on
constructiop

ii. Occupational 2. The lease holder

lease ) can erect g
building ,

iii. Sub-lease 3. Puration of lease
IS given upg;
death .

iv. Life lease 4. The leage holder
Ay render lease
hold property

Codes :

i ii ili iv
a) 1 2 4 3
(@ 3 1 2 4
@ 3 2 1 4
A

117. F=fafea & s smegg @

[1.0 0.0 1.0
0.0 1.0 0.0
(1.0 0.0 1.0

[0.0 1.0 0.0
0.0 1.0 0.0
(0.0 1.0 0.0

118. T ‘PERT’ favdww & afe @
@l & gof @
(a) 50% & =5- (b)
(c) 50% @ rftrs

(a) (b

l

(c) (d)

-20-



b
E
E‘)‘
’( .
B
E
*
B
i
I
£

25
%
121. For a linear elastic structural system,
minimization of potential energy yields
(a) Compatibility condition
(b) Constitutive relationship
(c) Equilibrium equations
(d) Strain displacement relations
122. Part of brick which has half-header face and
half-stretcher face is known as
(a) Bevelled closer
() Queen closer

(b) King closer
(d) Bat

123. A horizontal beam is shown below. The

distance of the point of contraflexure from
the end ‘A’is

10 kN

C
~—05m——

A o ‘

[ L

5
—

16 kN

(b) 0.666 m
(d) 0.50 m

(a) 0.333 m
(c) 1.50 m

124, The limit state of serviceability includes
‘1. Deflection

2. Repairable damage or crack due to
fatigue

3. Vibration
v 4, Fire

@ Onlyland3 (b Only1and4

(¢) Only 1,3 ang 4 (d) 1,2,3and 4

125,

Influience lipe f, an
or red es C
e ohtsine by undant structur

(a) Castigliang’g theorem
(b) Unit logq theorem
(©) Mﬁller~Breslau‘ principle

(d) Maxwep Betti’s reciprocal theorem

,/(f

4 2
— IOZ/

121.

122,

‘(a)mm
(¢) T Tt

123.

ENGT - 03 4’\,

mm\;ﬁ/

N o ”"/,//«

do o g e foreem -3 R T -9 N
%H FHEAT 8

T YeaTey HEATT Yomel! }g, et
=AW (minimization) %few@ '@HT

(a) GETAT <ht S

(b) I T

(c) g Gt

(d) forpfer fagia wrary

REUK SIS
(d) ¥

T &iferet et gl mé R | R A @ AR e
gl e "

10 kN

|

B

1L

C

1/ rﬁf”c?%;yé ?

(—f

124,

125.

: %%«—— 0.5 m——>

16 kN

(b) 0.666 m
(d) 0.50 m

(a) 0.333 m
(c) 1.50 m

mﬁmm%ma@m%
1. g

7 ‘;{Wﬁ!ﬁwaﬁfm it (fatigue) %W@L

3. %1
4, Hf|
(&) PRt 1 3 3
(c) 9 1, 3 3 4

d 1,2, 33k4
Wm%%m%@
£ i o Toraeh gri e

() HFRARER %1 yirg

(b) TS T Wy

(€) TR 1 iy

(d) S AT o Thw w5 i

(b) a1 3 4

JERC o I
l /L't,vo\ Hh
5 };E x|+

-+, 7T




	Template for PYP PDFs - Acrobat PDF - 1st page - Black.pdf
	Blank Page



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }



