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(160 Marks)

1. For eacli subquestion given below four answers are
provided oul of which only one is correct. Indicale in
the answer book the correct or most approprite
answer by writing the lelter A, B, C or Dagainst the

subgquestion number. (31x1=31)

1.7.

1.1. I Aisareal square matrix, then AAT is

(A}

(£} skew symmelric

unsymmetric () always symmelric

{ify sometirnes symmetric

1.2. In matrix algebra AS = AT (A, 5, T, are matrices of

appropriate order) implies 5=T only if 18.

{#) A issymmetric () A is singular

() Aisnonsingular  {d) Aisskew symmetric

1.3. A disconlinuous real function can be expressed as
{m) Taylor's series and Fosilrier‘s series

() Taylor's series and not by Fourier's series

{¢) neither Taylor's series nor Fourier's series

{#) notby Taylor’s series, but by Fourier's series

1.4. The Laplace Transform of 2 unit step funckign g

defined as 1.9

Oforl <a |

Uﬂ(r)={1 fort>a 18
() e™/s
{c) s—ul(0)
The continuous funciions () idsaid to have saddle
point at {a, b} if
@ fiab) b |0
® flah -0 Ms0;
@ febitan =0 fnandfw<0at(a,b)
S (o =01 lab) = 0; fota fw"{)ai(a,b)
Wherdhhe subscripts x,y etc, dencte partial
larikatives.

fi S
(dy a7
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b S 0atiad)
fofu-fy > 0atiab)

1) The Taylor’s series expansion of sin x is
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A Ihree hinged arch shown in Figure is quartenmin
circle. If the vertical and horizontal compofents af
reaction at A are equal, the value of Bis

A

{a) 60°

N

{_/;
¥ I

&shown in Figure. The
t capacity of the beam is M. The
cotlapsellCid Pie

(b 45°
{© 30°
(@) None in {0, 90%)

A propped caglitever bead
plastic mome

P
A ;
pay ;
2
W +M, /L ) 6M,/L
(@ 8M,/L (dy 12M,/L

The maximum permissible deflection for a gantry
gride, spanning over bm, on whichan EQT {electric
overhead travelling) crane of capacity 200 k.N i
operating, is

& 10mm

{d) 18 mm

{m) 8mm

) 12mm
Anisolated T beam is used as a watkway. The beam
is simply supported with an clfective span of 6m.
The effective width of flange, for the ¢ross- -section

shown in Figure, is
(@) Gy mm ]..——lotﬁ-—»{
B2

{# 1000 mm
g
fe} 1259 mm _ __,:!:..
1_;00 350]
(@) 2200 mm



1.11. The plane of stairs supported at each end l?y
landings spanning parallel witlh risers is shown in
Figure. The effective span of staircase slabis

- 1

L 1 L

sl

@) 2000 mm (& 4600 mm
{©} 4750 mm (efy G410 1

1.12. Some of the struciural strength of a clayey material

that is Jost by remoulding is slowly recovered with
time. This property of soils to undergo an isothermal
gei-to soi-to -gel transformation upon agitation and
subsequent rest is termed

{8} Anisotropy

{#) Allotropy

(@) lsotropy
{} Thixotropy

1.13. If soil is dried beyond its shrinkage limit, it will show

{#) Large volume change

) Moderate volume change
{t} Low volume change

{#) Novolumechange

1.14. The stress-strain behaviour of soils as siGinin 1

Figure corresponds to;

Strers {6 0,)

A ‘ﬂ‘nl"f’

(@} Curvel Loose sand and normally consoli-
dated'Ciay
Curve?) "Wyl bose sand and over consolidated
Clay
&) Curvel Dense sand and normally consoli-
dated clay
Ce2  : Loosesand and over consolidated
clay -
{Furvel  : Densesand and over consolidated
clay
Curve2 : Loosesandand normally consoli-
dated clay
) Curvel : Loosesand and over consolidated
clay
Curve? : Densesand normally consoli-

dated clay

1.15. In cohesive soils the deplth of tension Crack ry

likely to be el
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1.16. The seltlement of giototype in glanular material may

be estimated usiliz gfate Had test data from the
following exbi@ssialy

N B;:rofoi_r.r;x'
{a) “proiiher TSl * Bp!ﬂﬂ'
} Bpfrﬂn'
¥ =5 X
} SprrJJ'rJJ',UW 5,,:@- B protolp
- Fa
2B prroted e
{©) Spram:y;u' =5 tato < ?_-MB—
w | Bprototype F Bptate

profetype

B 2
B +B
prototye plate
@ Syrototgpe = Sy X| ™ 28 }

1.17. In which one of the following arrangement would

the vertical force on the cylinder due to water be the
maximum?

) ()



1.18. At the same mean velocity, the ratio of head loss per

1.19.

unit length for a sewer pipe flowing full to thal for
{he same pipe fiowing ha¥f full would be

m 2.0 ¥ 1.63

fcr 1.00 {e) 0.61

Three reservoirs A, B and C are interconnected by
pipes as showh in ‘t!]e Figure. Water surface
elevations in the reservdirs and the Pirzometric head
al the junction ] are indicated in the Figure.

EL M0 m :

Prerometne  EL.E30m

Discharge QQ,, Q; and QQ, are relaled as
(i Ql+Q2 = Q:\ 0 Q} = Q2+Q3
{e) Qp_ = Q1+Q3 {d) QI+Q2+Q3 =0

1.20. The comparison between pumps operating in series

1.21.

and in parallel is

{@) Pumps operaling in series boost the discharg,
whereas pumps operating in parallel boost fhe
head.

() Pumps operating in parallel boost theflischarge,

whereas pumps operating in serfts balist the

head.

{t] InDboth cases there would beabibstin i
only

narge

{d) 1n both case there wglid Ui bolit in head only.

The Bowen ratio is delihed as
{7} Ratioofheatand vap Litfusivities
{t) Proportioriglity congtant between vapour heat
flux alfsendible heat flux.
) Ratio of dctialivapotranspiration and potential
vapdgaispiration.
i) Pibportionality constant between heat energy
sedl up in evaporation and the bulk raciation
from a water body.

22. The micrebial quality of treated piped water supplies

is monitored by

(1) Miroscopic examination

() Ptate count of heterotraphic bateria
(c) Coliform MFPN test

{d) Identification of all pathogens

1.23.

1.24.

1.25.

1.26.

1.27.

1.28.

1.29,

Excessive fluoride in drinking water causes

(@} Alzheimer's disease

" Mottting of teeth and embrittlement of bones
&} Methemogiabinemia

() Skin cancer

Coagulation-flocculation with alum is performed
() immediately before chlorination
) immediately after chlorination
{c) after rapid sand filtration

{d} before rapid sand filtration
Sewage trealment in an oxida
accomplished primarily by

(@) alga-bacterial symifiasic

2 pond is

{t) algal photosynthizis afily
{c) bacterial oxigdmtion iy

td) chemicalSxidatiogonly
An invegied siyhon is
() devicg landistributing septic tank effluent to a
soildbsortion system
7} deviie f0r preventing overflow from elevated
waler storage tank
{r) “Upvice for preventing crown corrosion of sewer

(1) section of sewer which is dropped below the
hydraulic grade line in order to avoid an
abstacle.

Water distribution systems are sized to meet the
()
()
{¢} maximum daily demand and fire demand

{d)

At highway stretches where the required overtaking
sight distance cannot be provided, it is necessary to
incorporate in such sections the following

() atleast twice the stopping sight distance

() half of the required overtaking sight distance
) one third of the required overtaking sight
distance

three times the stopping sight distance

maximum hourly demand
Average hourly demand

average daily demand and fire demand.

()
The modulus of subgrade reaction is obtained Er:f)m
the plate bearing test in the form of load-deformation
curve. The pressure corresponding to the follow.mg
settlement value should be used for computing
modutus of subgrade reaction

{m 0.375cm {0175 cm

{&d 0.225cm @ 0.250 cm



1,30, In the plate bearing test, i the load applied isin the
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farm of an inflaled type of wheel, then this
mechanism corresponds to

{a} rigidplate ( flexible plate

{©} semi-rigid plale {y semni-elastic plate
Base course is used in rigid pavernents for

(@) prevention of subgrade seltlement

() prevention of slab cracking

{J prevention of pumping

{tf) prevention of thermal expansion

For each subgquestion given below four answers are
provided out of which only one is correct. Indicale
in the answer book the correct or mast appropriate
answer by writing the letler A, B, Cor D againsi the
subguestion number. (22 x2=44)

1
The infinile series 1+ > +o e
{a] converges.. () diverges

{c} oscillates {efy unstabte

The reat symmetric matrix C corresponding to the
Quiadratic form
Q=4xx,-5x, s
1
{n) [2

»-ZSJ ] [3 E’i]

o [i 3 o[} 5]

A cantilever beam is shown in the Figure. (ke
moment to be applied at free end for 2000 Wartica
defieclion at thal point is

KN

{a) 9 kN.m clockwise
B 9kN.m afi-clockwise
€} 1ZkNm clodkwise
{d) 12 kNgamti-tlockwise

T_h' st I Eergy stored in member AB of the
Pininted G45s is shown in Fig.2.4, when Eand A
gsatie forall members, is

2.5.

2.6

2.7.

2.5

The sliffness matrix of a beam element i given
a

(2E1/L} ﬁ }1} - Then the flexibility matriy i
@ [%J ﬁ H ® (;t;][-'z '12]
o) {%Mi -21} @ [5%,] [31

The piastic moduius of a section is 4.85 1o~ m iy
shape factor is 1.2. The plastic of@iient e 0';
the section is 120 kN.m. The vield sifhss Of}the
material is

() 100MPa

(¢} 250 MPa

-1

(b} 240 MPa
(5 300M4Pa

A reinforced concriiedvall dirrying vertical loads s
generally defigiied afpeafecommendations Biven
for columrl The raffo of minimum reinforcements
in the yertit@band Horizontal directions is

{ayd:1 #5:3
iy 0 () 3:5

The profised dam shown in the figure is 90 m long
20 the coefficient of permeability of the soil is
0.0013mmy/second. The quantity of water (m that

#1ll be lost per day be seepage is (rounded to the
nearest rumber):

(a) 55 () 57
) 59 ) 61

E I

i - g

% g Lo,

29. The time far a clay layer to achieve 90%

consolidation is 15 years. The time required ©
achieve 90% consolidalion, if the layer were twic®
as thick, 3 times more permeable and 4 times more
compressible would be:
m 70 years
{r) 80 years

() 75 years
(d) B85 years



2.10. The tatal active thrust on a vertical walt 3m high

relaining a horizontal sand backfill {unit weight
y, = 20 kN /m*, angle of shearing resistance &' = 307
when the water table is at the bottom of the wall,
will be:

{2} 30 KN/m I 35 kN/m

(e} 45 kN m

2.16. Twa'completely penetrating wells are located 1 {in

rmelers) apart, in a homogencous confined aquifer,
The drawdown measured at the mid poinl between
he twa wells {at a distance of U.5L from both the
wells} is 20 m when only the first well is being
pumped at the steady rate of Qm/sec. When both
the weils are being pumped at identical steady ratg
of Q,m?*/sec, the drawdown measured at the same

40 kN .
(€} 40kN/m location is 8.0m. It may be assumed thadmihe

drawdown al the wells always remains o6 100 m

2.11. A40%slopeis excavated toa depth of 10(d) depth of )
when being pumped and the racius of infllience is

10 mis a deep layer of saturated clay of unit weight
20 kN /m? the relevant shear strength paramelers
arec, =72 kN/m?and ¢ _=0.The rock ledge is at a
greal depth. The Taylor's stability coefficient for

Q
larger than 0L5L Q_; is equal to

8 4
¢, = 0 and 407 slope angle is (.18. The factor of () 5 )] Y
safety of the load is:
§ 5 L
)y 2.0 (2.1 (c) 3 @i 5
© 22 @ 23

) . ) 2.17. In connectiorl with theglesign of a barrage, identify
212, A point load of 700 kN is applied on the surface of the correct migtching ¢f the criteria of design with

thick layer of saturated clay. Using Boussinesq's the itesd@Bi des e
elastic analysis, the estimated vertical stress (s} at

a depth of 2 m and a radial distance of 1.0 m from etm ob i Criteria of design
he point of licali f the Ioad is: ) Willth of waterway (A) Scour depth
the point of application of the load is: and exit gradient

{my 47.5kPa b 47.6 kPa M
{ify Qeveland length of (8} Lacey’s formula for
(c} 47.7 kPa () 47.8 kPa downstream floor wetted perimeter
2.13. A nozzie discharging water under head H haan 2:;1&0(::,5;?3:5 ¢
cutletarea “a” and discharge coefficient cge=1.0.% barra gé as
vertical plateis acted upon by the fluid fefice Falken compuied by weir
held across the free jet and by the fluid fifced whe equations

: hd flow. {he st
held against the nozzle to stop thifilow. {ggggitio (iif) Depth of sheet piles () Uplift pressure

E and total length of variation
¥ is . barrage floor
L
" (iv) Barrage floor thick- (D} Hydraulicjump
@ 172 1 ness considerations
c {d) 2 Codes: '
@ (i} (i (i) (v
2.14. A body maxifig, (hrough still water at 6m/sec @ A B C D
produ@a witer velocity of 4m/sec at a point 1m (f?) BD i _ ‘[5} é
ahead The ailf benwce in pressure between the nose E;)) B b A c

£ hthe hoint 1m ahead wolld be
(&) 10,000N/m?
{d) 98,100 N/m*

2.18. In a BOD test using 5% dilution of the sample (15
. ML of sample and 285 mL of dilution water},
dissolved oxygen values for the sample and
dilution water blank bottles after five days
incubation at 20°C were 3.80 and 8.80 mg/L,
respectively. Dissolved oxygen originally present
in the undiluted sample was 0.80 mg/ L. The 5-day
20°C BOD of the sample is
(M 116 mg/L ) 108 mg/L
() 100mg/L i) 2mg/L

(ﬁ') Z,U\.- I/m1
O 13,620N /m?

219 The return period for the annual maximum flood of
a given magnitude is 8 years. The probability that
this flood magnitude will be exceeded once during
the next 5 years is
(ay 0.625
(cy 0.487

) 0.966
(@) 0529



2.19, Fora flow of 5.7 MLD {millior litres per day)and a
delention lime of 2 hours, the surface area of a
rectangular sedimentation fank to remove all
particles have settling velocity of 0.33 mm/sis
{a) 20m? B 100m?

) 200m? {d) 400m?

2.20. For a highway with design speed of 100 kmph, the
safe overtaking sight distance is (assume
acceleration as 0.53 m/sec?)

(a} 300m () 750 m
{cy 320m {d) 470 m

2.21. What is the equivalent single wheel load of a dual
wheel assembley carrying 20,440 N each for
pavement thickness of 20 cm? Cenlre to centre
spacing of tyres is 27 cm and the distance between
the walls of tyresis 11 cm.

(1) 27600N (6) 32300N
{) 40880N {d) 30190N

2.22. Piate bearing test with 20 cm diameter plate on soil
subgrade yielded a pressure of 1.25 x10°N/m? at
0.5 cot deflection. What is the elastic modulus of
subgrade?
(@ 56.18x10°N/m?
{t) 44.25%105N /m?

{8 22.10x 105N /m?
fd) 50.19x10°N/m?

3. Solve the following set of simultaneous equatis

by Gauss elimination method. (5)
=2y +z = 3 e}

x+3z = 11 s

—2y+z = 1 k3

4. The cross-section of a pretensiqiled piistdssed
concrete beam is shown in Figlilegd e seinforcement
is placed concentrically. If the stress |/ isteel at transfer
is 1000 MPa, compute Hie stre bin st el immediately
after transfer. The molluladialid s 6. {5)

I_

L An ISMS 400, with a flange width of 140 mum is
subjected to an axial compressive load of 750 kN.
Cesign the slab base resting on concrete of grade
M15. The slab base available are 600 x 350 x 20 mm,
650 x 325 % 28 mm, and 700%2300%32 mm. Salect
one of these. (5}

=y

6. The total unit weight of the glacial outwash soil i
6kN/m. The specific gravity of the solid parlicleg
of the soil is 2.67. The waler content of the s0il ig
17% Calculate {5
ta} dry unit weight (b} porosity
v} void ratio (@) degree of saturation
Assume that unit weight of water (v, is 10 kN /6

7. An overflow spillway is 40 m high. Wate@ .
down the spillway with a head of 2.5 ofl over th
spiliway crest. The spillway discharge (befficien
cd = 0.738. Show that the water dePlllat tiltaad,
the spillway would be 0.3 m. Detéimine th sequant
depth required for the formation bf the By drauic
jump and the loss of head in the jurs] 5

SE{ TX/N-B
B0 Rarksd
Answer and TENGuestiondrom this section. All questions
carry equal marks

4

d
8.  Sol e—x;» = 15¢cos 2x 5
9.0 Obtaisi igf eigen values and eigen vectors of the
. [8 -4
madix (2 7 {8

0.  Using the Force Method, computer the slope at the
support B of the propped cantilever beam shown in
Fig.10. The value of El is constant. 5

[

X! d e
ll-—w.l—-'-—ua—ul

11.  The steel portal frame shown in Figure is subjected
to an imposed service load of 15 kN. Compute the
required plastic moment capacity of the members.
All the members are of the same cross-section. Draw
the collapse mode. ()]

Il
Ly

6 m ]



11

13.

4.

15,

16

Compule the bending moments at the top of the
columns in Lhe upper storey of the multi-storey frame
shown in Figure, by the canlilever and portal
methods of analysis. Indicate tension face of
columns, the area of cross-section of all columns is
same. (5}

Fo b

YTy ITITnTY 7Ty

f—t et —#]

The cross-section of a simply supported plate girder
is shown in Figure. The loading on the girder is
symmetrical. The bearing stiffeniers at supports are
the sole means of providing restraint against torsion.
Design the bearing stiffeners at supperts, with
minimum moment of inertia about the centre ling of
web plate only as the sale design criterion. The fat
section available are: 250 x 25, 250 = 32, 200x28,
sand 200 x 32 mm. Dray a sketch )]

f—=—

| '
3
- L 7.}
7 =i

32— g 13,

The diameter of a ring beapuipwater tank 15 7.8 m. It
issubjected to an outwilid raidfdl for(2 of 15 kN/m.
Design the section usirs 325 grade concrete and
Fe 415 reinforcement. Skelghthé cross-section.  (3)

For generalc — ¢ pil, colgsion ¢ is 50 kPa, the total
unit weight L 1§20 N /m’ and the bearing, capacity
factorsgare N = S.nd N, = 2. Using Terzaghi's
formiia, caltp fhte the net uitimale bearing capacity
far a stiip footing of width B=2matdepthz =1m.
CorBiesing shear failure only, estimate the safe lotal
ioathon a tooting 10 m long by 2 m widestrip footing
usliDa factor of safety of 3. (5

A'soft normally consolidated clay layer i5 20 m thick
with a moistare content of 45%. The clay has a
saturated unit weight of 20 kN/m?, a particle
specific gravity of 2.7 and a liquid lisait of 60%. A
foundation load will subjected the centre of the layer
t0 a vertical siress increase of 10 kpa. Ground water
level is at the surface of the clay. Estimate

(e}

The inilial and finat effective stresses at the
centre of the layer

{#) The approximate value of the compression
index (C}

{¢) The consclidation settlernent of the foundation if
the initial effective stress at the centre of the soil
is 100kPs.

Assume unit weight of water to be 10kN /m?

17.  Estimate the safe load carrying capacity of 4 single
bored pile 20 m long, 500 mm dizmeter. The {ithesion
coefficient (d} is 0.4. Take a factor @l salety W5
The soil strata is as follows.

Depth §Soil deposit Undgined shear
{m) strength (5 JkPa
0-5  |Loosefill 1450
5-10 | Woeathered over | 70

consolidafe Clay
10-15 | Overcolsolidate@iclay | 100
15-30 (High oveconsolidated | 200

day

Assmgi, ¢, =40 is validand N_=9, for deep fomadations.

19.

)

{2y DiAhat is the shear strength in terms of effective
siress on a plane within a saturated soil mass
at a point where the total normal stress is
295 kPa and the pore water pressure 120 kPa?
The effective siress shear strength parameters
arec' =12 kPaand ¢ = 307 2)

() In a falling head permeameter test on a silty
clay sample, the following results were
obtained; sampie length 120 mm; sample
diameter 80 mm; initial head 1200 mum, final
tead 400 mm; time for fali in head & minutes
stand pipe diameter ¢ mm. Find the coefficient
of permeability of the soil inmm/ second.

Water flows through the Y-jeint as shown in figure.
Find the horizonal and vertical compenents of the
force acting on the joint because of the flow of water.
Neglet energy losses and body force.




20.

Waler Hows in g reclangielar channel at depth of
1.20 m and a velociiy of 2.4 m/sec, What would be
the effect of o local rise in tne channel bed of 0.60 m
on lhe water surface? {s)

A reservoir is proposed to be constructed Lo
command an area of 1,20,000 hectares . The area
has a monsoon rainfall of about 100cm per year. It
is anticipated thal gugar and rice would each be
cqual to 20% of the command area and wheat equal
o 50% of the command area, making a total of
annual irrigation equal to 99% of the command area.

{7} Work out the storage required for the reservoir, .

assuming the water requirements given below,
canal losses as 25% of the head discharge and

reservoir evaporation and dead storage losses |

as 20% of the gross capacity of the reservoir,

Derermine also the full supply discharge of the
canal at the head of the canal.

()

Crop

Transplanted | Sugar Cane| Wheat

Rise

Sowing fime

July Feb-Mar October

Harvesting
Time

MNovemiber Dec-March

Next year

Mar-Apr

Total Water
Depth in cm 1

150 90 37.5

“Kor” period
in weeks

25 4 4

j}Kor)!
watering in cm

S

12,0 165 2.5

IPAN

22,

8648
Note tham:"D— inwhich & 3 Depthafafater in

cm, B = base period in days, and || 1= wlfy of water
in hectares/ cumec. (5}

The follewing ra(aigfll hydtograph and the
corresponding directundif are recorded in a
walershed. Gimpute the one-hour unit hydrography
ordinates for e first@our hours. Assume & index

=050 cry e {5
s 1 Rainfall Direct Run Qff
s} {cmy) (m?/sec)

[ 2.5 64.2

52 288.4

I 3 47 794.5

4 3.0 13696
5 0.0 1593.7
6 0.0 1175.1
7 0.0 588.1
8 0.0 286.9
9 0.0 1705
10 0.0 110.0

23,

23,

25.

26.

27,

A dual-media rapid sand filigr phant is 1g 1,
constructed for {reatment of 72 million fitres of wa[@;
per day. A pilot plant study indicated tha a
filtration rale of 15m/h would be acceptably,
Allowing one unit out of service lor backwashinv‘
how many 5t x 8 m filter units will be requirfi?
Determine the net preduction in million liteds ey
day of each filter unit if backwash'mg is.done |
36 m/h for 20 minutes and the water i wasty

the first 10 minutes of each Filter run. {

for

The minimum flow of a river igfim® Bhavi a
dissolved axygen (DO) contefit of 7.0 mg/ L (800
saluration) and BODsofS.D mgih. ltreceives a waste
water discharge of 5m*/s with U1 200 mg/L
and no DO. If the rate constants for deoxygenation
and reaeration (bdln ba ) ay 0.53/d and 1.0/4,
respectively and (e valocitf of river flow is0.8 m/s,
caleuiate the distal o€ in kild netre dowmstream from
the poin}{of waste \Wlier discharge where the
minimung D0 occy s, (5}

Aifacidatec tillige aeration tank {length 30.0m;
sidth@d 0 effective liquid depth 4.3 m) has the
folldiringarameters:

flow 00796 m3, soluble BOD, after primary settling
180 my/L; mixed liquor suspended solids {ML5S}
2100 mg/L; mixed liquor volatile suspended solids
{MLVSS) 1500 mg/L; 30 minute settled sludge
volume 230 mL/L; and return sludge concentration
9100 mg /L. Determine the aeration period, food to
micro-organsims (F.M) ratio, sludge volume index
(5VI), and return sludge rate. {5)

There is a horizontal curve of radius 360 m and
length 180m. Calculate the clearance required from
the central line on the inner side of the curve, soas
to provide an overtaking sight distance of 250 m. {5}

The width of expansion joint gap is 2.5 cm in a
cement ¢oncrete 20 ¢m thick pavement. If the laying
temperature is 15° C and the maximum slab
temperature in the summer is 55° C, calculate

(i} the spacing between expansion joints, and

(i) the spacing betiveen contraction joints.

Coefficient of thermal expansion for concrete is
10x 10*% per degree centigrade. Ultimate stress in
tension in cement concrete is 1.6 x 10% N/m™
Ultimate lensile stress in stee! is 1200x 10 N/m?.
Factor of safety is to be takén as 2. Assume l}‘le
pavement width to be 3.5 m. Unit weight of steg,l is
75,000 N/m? Total reinforcement of 6kg/m- 15
provided in the slab. (3)
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EXPLANATIONS
1.7. Values of horizontal and vertical components of P
reaction at A are equal at 8 = 457, Since the vertical 1.11. X = =R im.
and horizontal components are given by sin 8 and 2
cos B respectively, and sin 8 = cos f at 457, therefore cl= 3000 hm,
the components are equal. o
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1.8. For kinematic equilibirium, = h
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1.9 Maximumnm permissib}e dfiection’'ss per LS code 800,
1984 for overhead travelling wid electically operated
crane up to capagity of 500 kN is given by
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where I = ém, b= 1000 mm
andb =300 mm
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[f x < 1000 mun and v = 1000 mun, then effective span
of stair case slab

{x +¢ +1000) mm
(600 +3000 +1000) = 4600 mm

1.14. The siress strain curves for dense and loose sands
are similar in shape to the siress-strain curve for
overconsolidated and normally consolidated clays.

1L.16. i EJL
5, ~ By
where, SJr = settlement of foundation
S, = settlementofplate
B; = width of foundation
Bar = width of place
Bpml{:ll_\'pu
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1.17. Head loss per unit length is independent of sewer
running full or half full condition.

2.1. The sum of the series will never tend to zero as n
tends to infinity.



