n’ing 10

bility
10

rase 12|

1ing ,
iplift

ars

10
10

20

O

"~ 50: 2nd hall.10-p(d)

: L% mf}\_c)g
Con. 6598-1d. = Lt TR GT-8722
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N.B
1. (a)
(b)
(c)
(d)
2. (a)
(b)
3. (a)
(b)—
4. (a)
(b)
(c)

(1) Question No. 1 is compulsory.
(2) Solve any four questions trom remaining questions.
(3) Assume suitable data it required ané state it clearly.

What is meant by ‘len state’ ? Discuss different limit states to be consndered

in reinforced concrete design.
Explain in detail ‘under reinforced’, ‘balanced’ and ‘over reinforced’ R.C. section

with respect to Limit state method:of desiqn
Why is partial safety factor for concrete ‘1.’ greater than that for remiorcmg steel 4

" in the consideration of ultimate limit s\ales 2]
Denve design stress block parameters for singly reinforced section for LSM of

design, ultimate limit state, flexure.

o

Calculate ultimate movement of resistance. for R.C. section 230 mm x 600 mm
depth overall and reinforced with 3—16 ¢ reinforcement. Grade of steel Fe 415,

grade of concrete M 20.
A R.C. beam of size 230 mm x 500 mm overalt depth, is at span 6-0 Met. Itis 15

subjected to u.d.l. D.L + L.L. (service load) of 35 kN/m. Design reinforcement il
grade at concrete is M 20 and grade of steel Fe 415.

<
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Explain in brief concept of equivalent flange thickness for analysis and design 4

of R.C. T section.
Determine the ultimate moment of resistance of T beam section as shown below. 16

Grade of steel Fe 415 and grade of concrete M 20.

13600Mm -—*
[ OO ™M

A —

y

IExplain dnfference in the behav:our of one way and two' ‘way §lab T
Explain the difference between ‘flexural bond’ and ‘development bond’.
A two way slab 4-0 m x 5-0 m with two adjacen! edges discontinuous is subjected
to L.L. (service load) of 3-5 kN/m? and floor finish load of 1-0 kN/m? apart from its
selt weight. Design the slab and show reinforcement with appropriate sketch
Grade of concrete M 25, grade of steel Fe 415 BE’ndmg moment coeflicients
arc as below - e

Negative mornent at continuous edge shon span 00625

Negative moment at continuous edge long span 0-047

Posilive moment at mid span short span B 0-037

Positive moment at mid span Jong spar = 037
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> [ai Explain in brief differént lyses of shallow lootings used. -
it D2sign combined recianguiar pad fooling far following data—
Column A = size 230 x 500
Load 800 kN (serviqg’ load)
Reinforcerneht - 6-16 @
Column B~ ="size 230 x 700 '
‘Load = 1150 kN (service load)
A : Reinforcement - 6 -2®.
S.B.C. of soil = 120 kN/m?
Width of footing = 1.51n,
Distance centre 1o centre between columnis 2:2 m. :
Grada of concrete M 20, grade of steel Fe,415." Draw also sketch showing
reinforcement details. ' E ‘ :

& (ay Explain the difference between long columns and short columns.
ib}  For the column section shown below, determine the design strength corresponding
. to fimiting-condition of 'no leasicn’ in the section. Consider eccentricity of loading
with respect to major axis cnly. Assume grade of concrete M 25, grade of steel

Fe 415
4.
e 580 " Foy Ye<1 &
';:5 a o | ¢ [ S traan Stress( m ﬁ./‘i
;‘ 300 | 60000 | g.60
L i 7 ‘ / 600144 | 288 7
:’““:_‘:_—‘..:!.D-—.;FZFO—H" - | 000163 306 T+
4 | 000132 | 324.8
40 40 [ o ' 54_1 5 J
- - X L vyl ] 0:092% | B4 - 5
b - LOQ’ Re{'r’)-:r o O-00233 3513 _L/‘
lzo»oosssb.‘ 8609 |

7 (a} A R.C.beamofspan50mis subjected to D.L. of 30 kN/m and L.L. of 20 kN/m,
using Whitney’s stress block, design the beam using ultimate lo2d method. Use
appropriate load factor. ' '

(2} Design shear reinforcement for a t-eam of span 6-0 m subjected !o ultimate load
' oi B0 KN/m. Size of beam is 230 x 800 mm and reinforcement in beam_is
R T L
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(1) Allempt any five questions. Question No. 1 s compulsory.
(2) Assurme suitable dala it ncessary and slate them clearly //
(3) Draw sketch wherever possible.

1. Solve any four -— 20
" -{a) Compare surface and subsurace irngation.
(b) Explain the terms "duty’ and ‘deila’. Derive 2 relationshin betwecn the w0
- {c) Explain the terms :—
Aquifer, aquiclude, aquifuge and aquitard
(d)  Write short note on cross drainage works. e
{e) Write short note on canal aligr.ment
2. (3) Determine reservou oir capacily for - i
Command area of 40000 ha, canal losses = 10% and reservon inssen = 10%
and the fellowing data -
{
. : { e
..-’\) Crop Base period Outlet factor
£y (days) (ha/cumec)
Sugarcane 350 1700
Cotton 180 ! 1500
Wheat ¥20 | 1800 Pi
e e B e o B
} Rice i20 ,: FOu ‘ i i
I».———~<——————-v —— .,,.;,_,A_,_,,‘._‘i_,_____._ ,-_ - c— - S
| Megelbles | 10 FOF ol b
(Y Describe various methods o cormputing averane rauniu.’ cvar 5 hanen . i ’
heir mernits and demeris ) A
C "‘F“‘ . ) .
| . (/} ) o
3. (ay Tne average nO']U)W I flov HITO 0 T@SEIVOIr I & Jiy Vit o ‘ B
= il e g e .
i g lJun Jul t» Aug ’ & Ocn J!N:w t Df‘( 3oaEn 3 Febo s s,
b 1,. ,_J{___ L Y NS ey | R e - Nocins wmn g t
’ i Mean j [ ;’ I l ;
i Benthiy f le f 66 | 207 ! 20% 130 l‘ O e
! v il 3 i i ! ! i
Ried Lo 1 I T U SN SR SN N S
it 2 uniform discharge at S0 /s g desyed from vug ess v whad o s
storage capacity is requited 7
. (b)) A3-hunithycrograph for a basin has the followinig ordinatcs s e L e B0
) method, determine the g- h unit hyarograph orchnale
: O — S eses SO SRSESNR St T .
. fnn? (h) 0 3 [ 6 I 5) 12 15 21 ¢ 2 [ SN
e et g e e 27 e I u‘\_ el A = i o e S— - 1
! )
Drscharge f o : i ) ! ! : i op |
2 S ;I 4N 1 g o
mea/‘:) 0 12 S W YJOJ 210 l 183 156 ¢ 135 1 t4ad @6 |
AL I TR | E— L__A [ P SR DI L i = i
[ S U B e Eeoe ] £x 8 Ea T &y .
Time (h) 33 ‘;6 3‘) 42 45 | 48 | oi 54 | -5/ G

’r
Discharge . N , -
I (m¥/s) 87 | 66 L 5a | 42 | 33| 24 [ 18 J |6
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Negative moment at contimious edge long span - 0.6a7

Pcsitive moment at mid span shon span 0037

Pesitive moment at mid span icng span : 037
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Pne oliowing observatons were miade cnoa 300 mm dhameier wiell panetrating
an unconlined aquiter - '
i Rate of pumping = 1800 lit/min
Gi) Drawdown in a test well 30 m away = 1.8 m
tn)  Drawdown in a test well 80 m away = 0-6 m
avy Depth of water in the well before pumping = 50 m
Laterming the radius of the circle ¢f influence and the coefficient of transmissibility
of the aquifer.
{ty Descnbe in brief various investigations required for reservoir planning

tz; M triangular seclion gravity damm 40 m high has water stored up ¢ 1o and base
widiih 30 mi. Analyse the dair section {0 determing -
0y tactor of salety against sliding
tactor of safety against ovariurnmg
there is no lension anywhera along the base of dam and
rnaximum— compressive stress in the darn body is within sale crushing
strength ol the maternal (10 kg/cm?).
Assume coefficient of friction between the base and foundation is 0.7 and uplitt
srossuce intensity coefficient is 0-45.
(uy o Explain with the heip of diagrars various joints and water seals provided in gravity

choy prae

e

Ty

s design considerahon ‘o earth darns 10 earthquake regions
coe differant types of arch damis 7 13iscuss their saliernt toatures
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Tee: ralO (REVISED COURSE)
(3 ‘hfours) [ Total Marks : 100
N.B. (1) Question No. 1 is compulsory’
(2) Attempt any four questions out of remaining six questions.
’ i (3) Assume any suitable data if required and slate the same clearly.
(4) Use of IS 1343-1980 is permitted.
1. (a) Why is necessary of using high strength concrete and high tensile steelin 5
prestressed concrete.
4

(b) List the various types of loss of prestress in pretensioned and post tensioned

. members. ’

(c) What are concordant cables ? 'Sketch a typical concordant cable profile in 5
a two span continuous prestressed conc. beam.

(d) Discuss briefly the limitation of prestress in members having long spans with

relatively large dead load bending moments.

2. A prestressed ‘beam has an unsymmetrical | section with an overall depth of 20
. 2000 mm. The top and bottom flange width are 1800 mm and 850 mm respectively.
O The thickness of top flange 200 mm, and bottom flange 400 mm, thickness of
web 200 mm. The beam is designed for simply supported span of 40 m. The
permissible comp. stress at the transfer and working load is limited to 16 N/mm?2,
while the tensile stress at the transfer and working load is limited to zero
and 1-4 N/mm? respectively the loss ratio is 0-8.

Calculate : .
(i) the permissible uniforming distributed imposed load.

(iiy the magnitude of the prestressing force if at the mid-span section it is
located 130 mm from the soffit. and
(iii) the vertical limits within which the cable must lie at mid span.

3. (a) The deck slab of road bridge of span 10 m is to be designed as a one way 10
prestressed conc. slab with parallel post tensioned cables in each of which
the force at transfer is 500 kN. ‘If the deck slab is required to support a
uniforming distributed live load of 20 kN/m?. with the comp. and tensile stress
in conc. at any stage not exceeding 15 N/mm? and zero N/mm? respectlively.
Calculate the max. horizontal spacing of the cables and their positions at
the mid span section. Assume the loss ratio as 0-8. )
_ (b) A post tensioned beam of rectangular c/s, 200 mm wide and 450 mm deep, 10
is 8 m long and carries an applied load of 10 kN/m uniformly distributed on
the beam the effective prestressing force in the cable is 500 kN. The cable
is parabolic with zero eccentricity at the suppports and a maximum eccentricily
of 140 mm at the centre of span.
(i) - Calculate the principal stresses at the supports.
(i)  What will be the magnitude of the principle stresses at the supports
in the absence of prestress. )
4. (a) A simply supported beam with a uniform section spanning over 6 m is post 10
tensioned by two cables, both of which an eccentricity of 100 mm below the
N centroid of the section at mid span. The first cable is parabolic and is ¥
anchored at an eccentricity of 100 mm above.the centroid at each end, the )
second cable is straight and parallel to the'line joining the supports. The c/s
area of each cable 150 mm2. and they carry an initial stress of 1000 N/mm?Z.
The conc. has a c/s of 2 x 10 mm? and radius of gyration of 150 mm. The
beam supports two conc. loads of 20 kN each at the third points of the span
Ec =38 kN/mm?2 Calculate using Lin’s simplified method
(i) the instantaneous deflection at the centre of span.
(i) the deflection at the centre of span after 2 years, assuming 20%
loss in prestress and effective modulus of elasticity = 1/3 E..
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(b) The end block of a prestressed bearn, 200 mm wide and 300 mm deep has
two Freyssinet anchorages (100 mm ¢) with their centres at 75 mm from

the top and bottom of the beam. Thz force transmitted by eagh a\nphorage’ _

being 300 kN. Detail the maximum iens:le stress and the bursﬁng tension
developed.

A prestressed concentration beam having size 230 x 450 mm is prestressed
with wires (area = 300. mm?) located at a constant eccentricity of 50 mm
and carrying an initial stress of 1200 N/mm? the span of beam is 10 m. Calculate
the percentage loss of stress in wires if—

(i) beam is pre-tensioned and

(ii) the beam is post-tensioned.
Using the following data : i

Eg =210 kN/mm? and Ec = 35 kN/m?2

Relaxation of steel stress = 5% of the initial stress.
Shrinkage of conc. = 300 x 10~ ¢ for pretensioning and 200 x 10~ 6 for post

tensioning

Creep coefficient = 1-6
Slip at anchorage = 1 mm . .
Frictional co-efficient for wave effect = 0-0015/m.

(b) A rectangular conc. beam 250 mm wide by 300 mm deep is prestressed by
a force of 500 kN at a const. eccentricity of 60 mm. The beam supports a
conc. load of 75 kN. at the centre of span of 3 m. Det. the location of the
pre-line al the centre, quarter span and supporting sections of the beam.
Neglect the self wt of the beam.

A rectangular conc. beam of cross section 200 mm x 300 mm deep is
prestressed by means of 15 wires of 5 mm dia located 70 mm from the
bottom of the beam and 3 wires of dia of 5 mm, 25 mm from the top. Assuming
the prestress in the steel as 1000 N/mm?, calculate the stressed at the extreme
fibres of the mid span section when the beam isgsupporting its own weight
over 2 span of 6 m. If uniformly distributed live load of 6 kN/m is imposed.
(b) Explain concept of load balancing.
(c) Determine the efficiency of ‘T’ sectlon wndth of flange 200 mm, thickness
20 mm, depth of web = 150 mm and thlckness 20 mm.
7. Det. equivalent upward load and hence loc'éte pre. line. Is it concordant 5éble
if not, make it concordant by linear transformation. A beam is symmetncally
prestressed by a parabolic cable carrying 2500 kN P.F.
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2. (a) Prepare
(b) Prepare
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