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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be
attempted choosing at least ONE question from each section.

The number of marks carried by a question /part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly
indicated.

Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering
the question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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Ql.

(a)

(b)

wUes A
SECTION A

Th T (Fdtefial) F SHEaltR acd # T g9 $ TH-GAE 90 F &9 4 2
J fop R o & femmn mn R o 3o g R W it 9 PR R |
Th R w Fwim ok &fvw foram w0 A, afe sw ggar @
(Hiefier) o Y i s ° wEE R |

A cantilever beam is in the form of a quarter of a circle in vertical plane
and is subjected to a vertical load P at its free end as shown in the figure
below. Find the vertical and horizontal displacements at the free end, if
flexural rigidity is same throughout the length of cantilever. 10

P

yafera ditie wshie (H.dt.) st H diaa faen Afeea ¥
Hie H FAPEERT F FFER JFEH § HHlE, I5 TWH W TWAE.W.E.
(HYSD) 3e1d & forg stfvmafores wfiear-fasfa a6 axft weifiss ot =1 gl
g SRR

Draw characteristic stress-strain curve for concrete, mild steel and

HYSD steel in flexure giving all relevant values as per codal
recommendations for limit state design of RCC structures. 10
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SPM IAS ACADEMY

G BRILLIANCE

(© < e <RI, 789% 100 mm IS T@ 10 mm W, H DR K w7
ufts o Torent et 46 % i ST BT ST B G T 7 | TAF S
TH 16 mm U@ W el oW a9 Gz 410 N/mm2 2 | Sig I q&a
1 Ui HIfvT e wd a9 § & | duia e gfsmn w1 = Hif |
e : IO T 4-6 % dieel % T £y, = 400 N/mm2.

Two steel plates, each 100 mm wide and 10 mm thick are connected
together by a lap joint using a single row of three bolts, along width, of
property class 4-6. The diameter of each bolt is 16 mm and the ultimate
tensile strength of steel plates is 410 N/mm2. Calculate the efficiency of
the joint if the plates are in tension. Use limit state procedure.

Given : f;, = 400 N/mm?2 for bolts of property class 4-6. 10

(d < SR dd Gaa F @9 F 15 cm WIS FaU H fARE ww@ 049 3R
Tifdeh TIMAT 2.0 Ns/m2 & Th ad A MU T 8 | T 1:0m x 1-0 m x 0-1 cm
A 3k 20 N 91 arelt a1q i =i a0 & 7e7 § Wit 3 | AR < *
0-1 m/s % T a1 @ Ia/ T R, A SEIS §A M@ HIT |

A 15 cm wide gap between two vertical plane surfaces is filled with an
oil of specific gravity 0-9 and dynamic viscosity 2-:0 Ns/m2. A metal plate
1:0 m x 10 m x 0-1 cm thick and weighing 20 N is placed midway in the
gap. Find the force required if the plate is to be lifted up with a constant
velocity of 0-1 m/s. 10

(e) Y-HAE A% YUid: HJ Ush Sk 10 o &R | T 7§ il G H o ] | &
wﬁﬁsaxgqmomaqaasaﬁw%ﬁmm 2-7 97 | T§ W 6:3 m
TEUE 9 @Ig I 2 | TY & de o el (dg siafem @ U & o)
3 Y B AR FEUUH AR HT HR HA FTefl FET A =IEE A qEA H
e w1 Fofa forn man | e i fRufa (e dim) & fog =mer
qTset I ATEEH FAad TeUE %1 Ryl At | s fee I e g7, 3k
H1$ 8, B Fca= HIRM | TeT F Teheb YR 9-81 kN/m3 HT &1 Hif |

A pit is to be excavated in a fine sand stratum completely saturated up
to the ground surface. The void ratio of the soil was 0-5 and specific
gravity of soil solids is 2-7. The pit is to be dug to a depth of 6:3 m. To
stabilise the bottom of the excavation (to prevent sand boiling) it is
decided to drive steel sheet piles to act as cut-off walls that encircle the
excavation. Determine the minimum depth of sheet piling required for
an impending quick condition. Derive the formula, if any, used. Use unit
weight of water as 9-81 kN/m3. 10
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(b)

(c)

H= o= # zuié 1€ F % @99 GE, GC W@ BC # 9«1 7id $ifw | sfe
e for rega = 4 € sryar gfieT # § |
T G E 400N

3m

L

B C
4dm , 4m l, 4m
1200 N

Determine the force in members GE, GC and BC of the truss shown in
the figure below. Indicate whether the members are in tension or

D
.
l

A
v
1

compression.
E
T & — 400 N
3 m
_JL A B C D
y 4m , 4m I, 4 m 7%;
1 v |

1200 N

@ 6 m I fraty ggmfea gy areh yefaa $shic o@ # sam: 18 kKN/m
Td 12 kN/m &1 99 ¥R T ARG R 987 S0 8 | W& 9 areft
arnft M 25 U€ #3hle T Fe 250 IS 36910 B | 9 % IReeg U6 &7 e
gaer H Afpea Hife | omerm H e 500 mm B | diwiq sraeen
sifpea faftr =1 v Aifsie |

A reinforced concrete beam having a clear simply supported span of 6 m
is required to support live and superimposed loads of 18 kN/m and
12 kN/m respectively. The materials to be used are M 25 grade concrete
and Fe 250 grade steel. Design the section of the beam, and the main
longitudinal reinforcement. The width of support is 500 mm. Use limit
state design method.

TH 45° 1 TIvd e arell BsTeR Tt § Seeera g 2 | 3 Teue
Td T8 @ # grE-y g 9Tt geEie Y sgeaft Hifvm |

afg aifeswt # o ¥ qd wd w1 A TEUsEl AW 05 m W6 1-0 m &,
YaTE ST IR IBTA & Y UH g it HISS (Froude) T 7 HIRM |

A hydraulic jump occurs in a triangular channel having sides sloping at
45°. Derive an equation relating two depths and the flow rate.

If the depths before and after the jump in the channel are 0-5 m and
1-0 m, find out the flow rate and Froude numbers before and after the
jump.
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(b)

(c)

ok fidt &9 A g1 &1 Ay (3 Hi) TN 14% U6 THHT G Theh WR
17-0 kN/m3 3 | 9T = 3@ &1 fafire udea 2:7 8 | U Gghia wor § 3@ %
foe gg1 A @iem ? @ e i e w @ 9 R ) dqd dgfe e
2500 m3 3 | B &7 @ @t I Tl g & Ead & fuior il afe
W%%ﬁiﬁ%mqmaﬁwﬁawmm 18:0 kN/m3 wd
A 16% T WeHd fha 9 R | WEH % 9veEid, Sgfa HET UE aied
g T A ?d @i T8 g ¥ e s e S i Aen w6 oot fufo
$IRT | 91 1 THH WR 9-81 kN/mS3 HH S |

The in situ moisture content of a soil at a borrow area is 14% and its
moist unit weight is 17-0 kN/m3. The specific gravity of the solids of the
soil is 2:7. The soil is to be excavated and transported to a construction
site for use in a compacted fill. The finished compacted volume is
2500 m3. If the specifications call for the soil to be compacted to a dry
unit weight of 18-0 kN/m3 at the moisture content of 16%, determine the
volume of soil to be borrowed from the borrow site. Also determine the
degree of saturation of the soil after compaction and amount of water to
be added to the borrow soil to achieve the desired compaction. Assume
unit weight of water = 9-81 kN/m3.

T 16 mm WA ¥ De B @Y B wWh ¥ o e F e g @

 THHL ATS i ATHHETAT HIRTT | Siohe T 230 kN 1 IO WR W & Tl &

350 mm ¥ G W T T 7 | T IS T Fe 250 THE@ IS H
T TS R R | Sits 1 wres o oft seTen | dfwia steren wfsen W
HIfT |

Design a full penetration butt weld to connect a 16 mm thick bracket
plate perpendicular to the flange of a column. A factored load of 230 kN
is applied to the bracket at a distance of 350 mm from the flange of the

column. Field welds and steel of grade Fe 250 were used. Also give a
neat sketch of the connection. Use limit state procedure.

T Yeed =k 250 m I =l W 15000 kW Wifth 399 @l & | =k
HUlfcieh <Tel, A9 Sidi I G, TS 9 Hl R, difcedi i

- ot we wnfeeat <t s W il |

ST : Cy =098, K, = 0:46, 1, = 088, > = 147 fafir =1 = 30.

A Pelton wheel develops 15000 kW power under a head of 250 m. Find
rotational speed of wheel, number of jets required, size of each jet,
dimensions of buckets and number of buckets.

Given : C, = 0-98, K, = 0-46, , = 0-88, % = 14 and specific speed = 30.
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Q4. (a) TUH @Y T-9W H 400 mm hH a3 gowfaa feafa & wmr foran w2 |
P &1 9§ $ifte, afe foa # guie 1@ 9 ol & @R @ A W e I
g wrdt g wfie fagpfa 50 x 1075 ® | 9 # I=aw " Shaeen @1 ot
frgifa hifsT |
9cd : E = 200 GPa.
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1 1 A 1 1 71
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%lE A-A

A small T-beam is used in an inverted position to span 400 mm. Find the
value of P if due to the application of three forces shown in the figure,
the longitudinal gauge at A registers a compressive strain of 50 x 10-5.

Also determine the maximum bending stresses in the beam.

Given : E = 200 GPa. 15
Strain
gauge A
|:4 v
_L mm RN
= 5 s 3 mm g ~
3 5 E
! LA S
=i
)‘_E
ﬂ’;k_E
LA 5,} 7 12 mm y
y 100mm , 100mm , 50 ,50 , 100 mm ,

1 [ a “1

mm’~ mm

Section A-A
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SPM IAS ACADEMY
) = B A it U e A @ e fifvad @@ vafegd 8 | 7@ W)
Fferem ufEhiar gro @me e st @ i i, afe py = 2:452 IR (A1),
vy = 40 m/s, D; = 0:3 m, Dy = 0-15 m, 6 = 60° Td p = 1000 kg/m3 f&a

TR

A certain fluid is flowing through the pipe bend as shown in the
figure below. Determine the forces exerted by the pipe boundary on the
fluid, if given that p; = 2-452 bar (gauge), v; = 40 m/s, D; = 0-3 m,
Dy = 0-15 m, 6 = 60° and p = 1000 kg/m3. 15

(Laid horizontal)
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Two footings are placed at a depth of 1:0 m on a sand layer as shown in
the figure below. The footing at the left is of size 2 m x 2 m and that at
the right 1'5 m x 15 m and carry loads of 400 kN and 225 kN,
respectively. The location of water table and other relevant soil
properties are shown in the figure. If the settlement of the footing is
considered only because of the consolidation of compressible clay layer
(ignoring elastic settlement of sand and clay), where do you expect the
maximum settlement ? Justify your answer. Also determine the
maximum consolidation settlement for the footing soil condition shown
in the figure. Assume unit weight of water as 9:81 kN/m3. Assume 2:0
vertical 1-0 horizontal dispersion of footing pressure over depth. 20

!400kN !225kN
L] 2m L]
N e e I

RN ZRESRRN
1m
[ 2mx2m |([1-5mx1-5m] N
lm
L M. 3
7 WT Sland vy-lSOkN/m
3 £
Compressible clay layer
C,=04 e,=10 y=170kN/m3 |3™

Sand and Gravel
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SECTION B

Q5. (a) A AR BTH 3 g g8 & @ A= i § quin iger md el W
2% § | 9R i A W v ARekan 9 9% 989 I ], A Sl # fha
aTE & 2 9 e R C 9 el TduidiE ] | s A AR 300 N AR ST
B R 400 N 2 |

Blocks A and B are connected through a cord and rest on the inclined
planes as shown in the figure below. What is the tension in the cord, if
the friction at block A reaches the maximum value ? Assume that pulley
at C is frictionless. Block A weighs 300 N and Block B weighs 400 N. 10
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SPM IA5 ACADEMY
(b) %ﬁmmmm,mmwwmé,%mmw

ree fFuifa Hift |
e 46 98 % ¥, 3N 359 Fe 410 IS H1 2 |
12
fe—
ISA 125 x 95 x 10 mm
-
35 18.mm q).ﬁFd 50 mm %
+ 22z 3 iy
50
JL Lol 20 mm ¢ e 100 mm
y /% A R
Z
< she >
55 40
— FETE I
aoft foad mm o

Determine the effective net area for the angle section shown in the
figure, subjected to tensile force.

Bolts are of grade 4-6, and the steel is of grade Fe 410. 10
12 -
fe—1
ISA 125x 95 x 10 mm
i
35 18 mm ¢ bolts staggered at
! 50 mm pitch
-+ LA
50
gl 20 mm ¢ bolts at
- 44 / 100 mm pitch
- " N
55 40
j«— Steel plate

All dimensions in mm
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SPM IAS ACADEMY

APING BRILLIANCE

(e WSmWW{ﬁﬁﬁﬁWw/m%WﬁﬁﬁHWﬁmél
ﬁa(a)ﬁaﬁqwumAaﬂthﬁmam@a%lﬁa(b)ﬁw%
mmwmmwﬁlmﬁmm,w%ﬁmwﬁw
T 3R ATET S ARG TG | O § AR doh I 3R T

g famg @1 ot Faifta fifse | /
/W[ﬂ

¥ L \ ) y
- T

e 6 m #— 2m

30 kN-m
57 (b)

An 8 m long beam is loaded with a uniformly distributed load, w/m over
the entire span. The beam is supported at supports A and B as shown in
Figure (a). Bending moment diagram for the beam is shown in
Figure (b). Determine the value of udl, w and draw the shear force
diagram. Also determine the maximum bending moment in the beam
and its point of application. ‘

7 w/m

3 5 h A y 3

'lI, 6 m 4" 2m—-;i’

Figure (a)

Figure (b)
URC-U-CVLE 12

10



VE

PM 1AS ACADEMY

HAPING BRILLIANCE

(d)

(e)

e GO q0e & AR W Th MR JESE % w¥0 i wiysaEmft
# I R | TR, TH 0-3 m AW H WA, B 4-5°C | FHE F I §
257 m/s & ©f S R | figd W =@ 152 mm & | =g #
AEEd wlge W@ fFuifm il | oafe wheor seen § Pt @
FHU 27 N 8, @ ofesew & 90 &1 e HINT | 45°C W
YS9 : pumg s = 1000 kg/m3, vggg s = 157 x 10-6 m2/s 3R W= qT9HH
T T R parg = 1:227 kg/m3, vary = 1'46 x 10-5 m2/s.

The drag of a sonar transducer is to be predicted, based on wind tunnel
test. The prototype, a 0:3 m diameter sphere, is to be towed at 2:57 m/s
in sea water at 4:5°C. The model is 152 mm in diameter. Determine the
required test speed in air. If the drag of the model at these test
conditions is 2:7 N, estimate the drag of the prototype. Given that at
4:5°C, Pgea water = 1000 kg/m3, vgon water = 157 X 106 m%/s and at STP,
Pair = 1:227 kg/m3, v,;;, = 146 x 10-5 m2/s.

Tk T W, 9 fe § quit oguRr, & M-t ®ie @ s wa R
fRuife i -

() e F MY AN 908 W Ivd yfaet |

(i) @Ifad aTa IR Y Afterae TEws |

(ifi) TS W GwIfad Afthad SM-ATafted HIe i Tews |

Gv) Tl = $a wfFka i, aft 8 m T T gEr A gerE it S R} ok

FearR yq1 gfaurs fufr gro smaftaa R
74 [ RSN
Y = 18-0 kN/m3
4m ¢ = 25 kN/m?
o =10°
e
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Q6.

(a)

(b)

An unsupported cut is made at a site as shown in the figure below.
Determine :

(i) Lateral stress at the top and bottom of the cut.
(ii) The maximum depth of potential tension crack.
(iii) The maximum depth of unsupported cut possible at the site.

(iv) If the soil is excavated upto 8 m depth and supported by a vertical

earth retaining wall, total active thrust on the wall. 10
7 [ 7RRSTRRSTRRS
v = 18:0 kN/m3
4m ¢ = 25 kN/m?
¢ =10°
3

£ TRSERRSRISTRN

=i WA I HIETR (8), AT TS (1) T HEO % I M (¢, )
o Wies we % wdl § = 3@ Hife IRk @iy diwia wa B oan

yResfesm feeR weT ® -
i I

Find expression for boundary layer thickness (), shear stress (tp) and
average coefficient of drag (¢;) in terms of Reynolds number, if velocity

profile of laminar boundary layer is given as : 15
=
U 3§

foreemam fafyr 1 v =@ gu, Fiw e T fom @ <R = fovemw Aifie, afe
A g R & A Foa 2 |

TB [4OkamC é}

e—— 6 m —> 4:5 m >
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Using displacement method, analyse the frame given in the figure
below, if flexural rigidity is constant throughout. 15

40 kN/m

<—— 6 m —><4-5 m -}

la D

W Y

() TH HM &% B & Faue H ety T 40 m x 9-0 m § 3R a9 230 mm
A& fomrg &t fari ® yggrafed ¥ | B YR # 6 kN/m2 &1 9 WR W&
it %™ % HRU 145 kN/m2 1 I=a 97 Wit § | fFwin % R
Fe 415 TS % $94Td Td M 25 U % shshie o1 39N a1 721 & | %9 & Saue
i aAfteregn Hivw wa fady & v sah wita Fife | dia sEeen

AfrRegaT faftr &1 = hifv )
= gfdea % fore w1
BNLVAVAY
N N
1-8 \\\ \\ \\\‘
\\ \\\\i
Ev NG N T s
— iy pr—
0-8 e =
[ fs =290
AT : £, AT WRI 1 TG =
0-4 ;
N/mmzﬁ%
? 0-4 0-8 12 16 2-0 2:4 2-8 30
gfeea g gfdes
oS WAl s ol i e
® Y yea T W ATRY-IReRE 8Fea
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The floor slab of a room has clear dimensions of 4:0 m x 9:0 m and the
slab is simply supported on 230 mm thick masonry walls. The floor
loading consists of a live load of 6 kN/m?2 and dead load due to finishing
work is 1-5 kN/m2. Steel of grade Fe 415 and concrete of grade M 25 is
used for construction. Design the floor slab and check it for deflection.
Use limit state design method. 20

Modification Factor for Tension Reinforcement

RS
N N

1-6 \\\ \\ \\\,‘
i \.\ \\‘\\i\
3] L=
2 10 . O 20
5 N \ TR %—-___h""““--—-_
= _— — Ele
b < =wii 8 =190
£ o8 ~ | [ T—fe=24
B ~—__ [ fs =290
=

0-4 Note : f_ is Steel Stress of Service

Loads in N/mm?
0
04 0-8 1-2 1-6 2:0 2-4 2-:8 30
Percentage Tension Reinforcement

£, = 058 fy Area of cross-section of steel required

Area of cross-section of steel provided

Q7. (2 U Behw qlew § s d@EeER o viied W S= & Aided w
=1 qeu ufdee US: 6; W@ o3 T & | AR (Mohr’s) g6 SHISY Ud oy AT
o3 % UG # ¢ HT ok Fad HINT | 61, 63 T ¢ & Tal H HT G4 W
ST SfEd, ¢ Td 9T gise, o % SHorehi @ off sgeas fifvm |
A cohesionless soil specimen in a triaxial test is subjected to a major and
minor principal stress o; and o3 respectively. Draw Mohr’s circle and
derive an expression for ¢ in terms of oy and o3. Also derive the
expressions for shear stress, T and normal stress, ¢ on the failure plane
in terms of 61, o3 and ¢. 10
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PM 1AS ACADEMY

HAPING BRILLIANCE

(b)

TH 0-3 m x 0-3 m & TR UG H 18-0 kN/m3 Ths WK ITell Tu GHTE
A H I W TG T R T §@ W T WR G w0 R ) ¥ H o o % am
1 BN, A 91g 47-5 kKN % R W 911 Bt & 2 = & 7 wmeft s e fean
S FhAT B |

I 15 m x 1-5 m HR H Th 1€ 3 a1 § 1-0 m ! R I o0 W
ST B, @ 25 % G O H WY IR B SERT Fwar a4 @t 2 woft
wEAl § W9 e TR AT TeUE W 97 U§ 39 Y9G S 3t R |

¢° N, Ng Ny

18 13-10 5-26 2-00
20 14-83 6-40 2-87
22 16-88 7-82 4-07
24 19-32 9-60 5-72
26 22-25 11-85 8-00

28 25-80 14-72 11-19
30 30-14 18-40 15-67
32 3549 23-18 22:02
34 42-16 29-44 31-15
36 50-59 3775 44-43
38 61-35 48-93 64-08
40 7532 64-20 93:69

A square footing 03 mx0:3m is placed on the surface of dense
cohesionless sand with unit weight 18-0 kN/m3 and subjected to a load
test. If the footing fails at a load of 47-5 kN, what is the value of ¢ for the
sand ? The table given below may be used.

If a footing of size 15 m x 1-5 m is proposed on the same soil with a
depth of foundation 1-0 m, what will be the allowable capacity of the
footing with a factor of safety of 2:5 ? In all cases water table was at a
great depth and its effect is to be ignored.
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Q8.

()

(a)

¢° N Ng Ny
18 13-10 5-26 2-:00
20 14-83 6-40 2-87
22 16-88 7-82 4-07
24 19-32 9-60 5-72

26 22-25 11-85 8:00

28 25-80 14-72 11-19
30 30-14 18-40 15-67
32 35-49 23-18 22-02
34 42-16 29-44 31-15
36 50-59 3775 44-43
38 61-35 48-93 64-08
40 75-32 64-20 93:-69

T 22 m R w1 Afeee W T A [ wwd § e W @
AT R HI B 100 kN/m H1 TherE fafa wR 989 w8 | T
Herad] SFIIET geHl Wed 8 | Fe 410 ¥ 389 &1 YW feam mn R |
FrEuaiede wd dAfces gl Hit sIfirrea Hifvm | sfielcia aftesg #
wes g sse | Haia sraean e faft 1 s v | we R
RIS H SR T R

A welded plate girder 22 m in span is laterally restrained throughout,
and carries a uniformly distributed load of 100 kN/m excluding the self
weight. The girder is without intermediate transverse stiffeners. The
steel used is of grade Fe 410. Design the cross-section and the welded
connections. Draw a neat sketch of the designed section. Use limit state
design method. The plate girder is fabricated in the workshop.

3 gRfeafEl o saren Fifg Ste a1 hY sraEwn amed w1 fFuRn F3 *
T o SEye ThEe 39T & | WY, a7 IR orEdrE i Y % e
1 fouR w1 L TgH T-T0 R BeTh AWM % Yql W Al o ATEIN
amed % fiu we =iee goaa i |
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(b)

(c)

ToEar gfode s 39E A g gkt S SaIRd oeTer gmed o o ?
BT 1 S 100 mm T T8 150 mm off |

Explain the conditions when vane shear test is suitable for determining
the shear strength of the soil. Derive an expression for shear strength of
soil in terms of applied torque and vane dimensions considering
shearing at top, bottom and surrounding soil.

An in situ vane shear test was conducted in a clay soil at the bottom of a
borehole. A torque of 150 N-m was required to shear the soil. What was
the undrained shear strength of clay neglecting shearing resistance at
the top ? The vane was 100 mm in diameter and 150 mm long.

18 URE AT el Th o TH-GW § 150 mm H g0 W &t @ &fdw for
FAMIR el o = Yarfed } | JaTg 1 ARIwad a7 1-5 m/s ® | 1 I -
(1) <« Jaurr

(i) T &S FEHIR wEt 1 sy yiiea

(il) 9 % T vaTg % fore wfa v =i fremw

An oil of viscosity 18 poise flows between two horizontal fixed parallel

plates which are kept at a distance 150 mm apart. The maximum
velocity of flow is 1-5 m/s. Find :

(i) Pressure gradient
(ii) Shear stress at two horizontal parallel plates
(iii) Discharge per unit width for laminar flow of oil

= fa @ gl MU eR I (FEAHR) w1 fvemw Hifve wg Rum R w5
it Sifs |
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Analyse the propped cantilever as shown in the figure below and
determine the collapse load.
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