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(Time: 3 Hours) - (Total Mﬂr!(sb 80)

Note: 1. Question number 1 is compulsory; attempt any three out of the remaining five questions. -
2. Assume suitable data if required and mention it clearly. -
3. Draw neat sketches wherever necessary. Figure to the right indicates full marks

4.1S 10262:2019 is not allowed. Graphs & tables are provided in the QP.

1. Attempt any five. \ »
(a) What is the effect of viscosity modxfymg admixtures in the fresh concrete? [04]
(b) What is non - destructive testing of concrete? Enlist the various tests involved. - [04]
(c) What is hot weather concreting? What are the harmful effects of hot weather" [04]
(d) Draw the schematic diagram of pull-out test procedure.. = < - [04]
(e) A sample of concrete is prepared by usmg 500 g of cement with water cement ratio of 0.55 [04]
and 240 N/mm’ intrinsic strength of gel What i is ‘fhe theoretical strength of concrete on- ﬁl" »
hydration? - ‘
‘ () Explain the concept behind statistical quality ¢ control of the concrete with a sketch. =™ ~[04]
(2) Following statement is true or false. If false, rewrite the correct statement. = [04]
i. Compressive strength is an. intrinsic property of concrete. '
ii. Rate of hydration is on the order of C3A>C;S > G35 > CeAF
iii. Theoretically,0.23 g. of bound water is required to completely hydrate 1 g of cement.
iv. -Cold weather is defined as a period when the average daily temperature falls below - 4°C
for more than three successive days
2. (a) . State the l’ClilthﬂShlp between deplh of carbonation and grade of concrete. Draw a suitable [05]
~ diagram highlighting the depth of carbonation in concrete.
[05]

~(b) Explain the acceptance cntena of concrete according to IS 456.
_What is the difference between the concrete mixture design by IS 10262 and ACI method [10]

c
i and whxch concrete mixture design gives economy? Explain in detail.
3. _(a) De51gn a concrete mix by IS 10262: 2019 for the following data [12)
r\,0 UL, 1. Characteristic comprcsswe strength requnred in the field at 28 days=M 35 -~
Yo . _~ii.  Standard Deviation = 5.0
of ‘g, i Valieof X=6.5
L\ ™A v, For durability criteria, wic is restricted to 045
2\ "“.v.  Nominal maximum size of aggregate =20 mm
N wi.  Shape of C.A aggregate = Angular .
“S==- 7 yii. Degree of workability required at site = 100 mm slump
viii. - Type of 'exposure mild -
ix. Method of concrete placing = Pumpable concrete
“x.  Specific gravity of cement =3. 15
~'xi.  Specific gravity of CA =2. 75
xii. - Specific gravity of F.A = 2.65
xiii. - Aggregates are assumed to be in saturated surface dry condition.
F. A belongs to Zone 11
- Refer tables and graph glven at the end for the mixture design. -
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(b) her? Explain the 1,

: it cat
Wh.a( 1s cold weather concreting? What are the harmful effects of cold we
Various precautionary measures taken during cold weather. .

4. (a) Enlist different light weight aggregates used in concrete as ingredients, and explain any one - (o3
in delail. . ! d revenﬁVC [0-
(b) Explain in detail corrosion monitoring techniques of reinforcement and P 3]
measures. ) _ How [05]
(¢) Define coarse aggregate. Classify coarse aggregates on the basis of surface texture‘;_
does surface texture influences on the properties of fresh as well as hardened concrete? =
(d) State the salient features of self-compacting concrete. -105]
S. (a) Explain problems associated with the presence of fluids in the pores of concrete. - - [05]
(b) Write a short note on the importance of using optimum water cement ratio for heat of [05]
hydration. - ' — :
(c) State the problems associated with mass concreting. Suggest remedies to overcome these [05]
problems. . ) : :
(d) Define gel space ratio. How is it valculated? What is the effect of gel-space ratio on [05] -
concrete? ' ' - ] O
6. (a) Whatis pervious concrete? What are the advantages of pervious concrete? % - [05]

(b) Explain the maturity concept of concrete. Also calculate the strength of concrete at the age [03]
of 10 days when cured at an average_temperam;e during day time-at 35°C and night time
18°C, if the strength of fully matured identical concrete is found to be 30 MPa. :

(¢) Explain theories of failure of cement paste-and aggregates in concrete for freezing and [05]

thawing?
(d) What is the purpose of the core test? State the guidelines to be followed for core sampling in  [05]
_~-concrete? K . L “J : :
Plowman's Coelficlents for Maturity Equation
Surength alter 28 days at 18°C (Maturily Cocfficient
of 19,800°Ch): MPa A | : [Z]
Less than 17.5 . 10 68
17.5-35.0 21 61
350-52.5 32 54
52.5-70.0 42 46.5

“ s

- ' o
&t
e\

Data for Mix design from IS 10262:2019

Table'l gf.Maxir/rvlum Waier Content per Cubic meter of Concrete for Nominal Maximum Size of Aggregate

.~ Sr.No -~ Nominal maximum size of the Maximum Water ConterT (kg)
Nl & :  Aggregate (mm)
b w - 10 208
2 . , - 120 186
3 40 165
56945 2 ~ Page2of3
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for Different Zor}eg of Fine-

Table 2: Volume of Coarse Aggregate per Unit Volunﬁc. of Total Aggregate
Aggregate " A
_ Volume of Coarse Aggregate per Unrit ; A
Volume of Total Aggregate for Different Zones of ch
’ ‘ “Aggregate s

~ Zone 1T+

Nominal maximum
size of the Aggregate
(mm)

Sr.
No.

Zone IV

0.44

Zonel ;| Zonell

10

0.50

0.48

0.46

20

0.66

0.64

0.62

060 |

40

0.75

0.73

071

0.69

80

70 \

. \\‘ /- CURVE3 '
© \\\&\ L/ CURVE 2
—

30
CURVE 17

20 —

[/

®

10

28 DAY COMPRESSIVE STRENGTH OF CONCRETE, N/mm

0

025 03 0.85

0.35 04 0.45 0.5 0.55 06

FREE WATER CEMENT RATIO

Curva 1 Jor aspecied 28 days compesthe suanygth of 33 and « 4] Nnay',
Curve 2 - for expecied 28 days comressive slrength of 43 and « 8] W',
3 for eapected 20 Cays LOMEIEaive RUEAGIN of 61 Wwmm and above

P
:

" FIG 1. RELATIONSHIP BETWEEN FREE WATER CEMENT RATIO AND 28 DAYS
- COMPRESSIVE STRENGTHS OF CONCRETE
FOR CEMENTS OF VARIOUS EXPECTED 28 DAYS COMPRESSIVE STRENGTHS
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Duration: 3hrs [Max Marks:80]
NB.: (1) Question No | is Compulsory.

(2) Attempt any 3 questions out of the remaining 5.

(3) All questions carry equal marks.

(4) Assume suitable data, and support all theory with neat sketch, wherever required.

1.
a.
b.
c.
d.
e.
f.
2. a
b.
3. a
b
4. a
b.
5. a
b.
6.
56344

Attempt any FOUR

Differentiate between surface and subsurface drainage.

Explain Q-K-V curve. '

Write a note on the use of geosynthetics in highways.

What is a grade-separated intersection? What are its advantages?

What is sight distance? How is intersection sight distance calculated?

Calculate the actual ruling gradient on a curve of 3° in a BG track, if the ruling
gradient of that section of railway is 1 in 200

What is the function of a taxiway? Calculate the tuming radius of a taxiway for
operating Bocing airplanes having a wheelbase of 17.70m, tread of main loading
gela;;\s 6.62 m:, and turning speed of 37 kmph. Consider coefficient of friction as
Why is extra widening required at curves? Estimate the extra widening required
for a pavement of width 7m on a horizontal curve of radius 255 m, if the longest
wheelbase of vehicle expected is 6.8 m and design speed is 75 kmph.

What is the purpose of joints in concrete pavements? Briefly explain the
different types of joints in concrete pavements.

What is meant by Cant deficiency? Calculate the cant deficiency and permissible
speed for a 4° curve on a BG track

Enlist the tests on aggregates used in highway construction. Explain any one
test in detail.

What is a breakwater? Give a note on different types of breakwaters.

With the help of a neat diagram explain in detail, the different layers of a
flexible pavement.

What are the corrections to be applied to basic runway length? Given that the
basic runway length for a proposed airport is 1150 m. What will be the corrected
length of the runway, if the airport is at an elevation of 400 m? The airport
reference temperature is 26° C and the effective runway gradient is 0.38 percent.

Write short notes on any four of the following

(a) Cnitical stress combination on rigid pavements
(b) O&D studies

(c) Equivalent single wheel load

(d) Methods for Strengthening of existing pavement
(e) Steps for the design of a rigid pavement

(f) Spot speed and its types
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Note: 1. Q.No.! is compulsory. N A
2. Attempt nny three questions ¢ oul'of rcnmlmng five qucﬂhom o

3. Assume any data if rc.qlnrcd stoting clcnrly

| Dedt- o5og 2004

('l'n!all‘,Mnrks q‘n‘)‘ V'

-

Q.No.1  Attempt nny four qucsnom “ ; \ 5x4=20 .
(n)  Derive the cqunliuh ofi mumc: Pof jets on- ﬂut slnlmnury vanes ‘f; _.;'7‘ ~
(b)  Drawthe neat sketch of \/LlOClly tnnnglc for mng,cnhal ﬂov/ turbmc C A
v-... ‘,:" A, Y
(c) Define wnhncnl slu.lch CLlllrlﬁ.anl Pump. Whm arc its mnm parts., . e
(d) Dlﬂucmmn. bclwccn (i) Umlonn & Non Umform ﬂow (i) Stcncly & '
Unsteady flow 7 A .
(¢) Dcrivc conditions for most cconomlcnl rucmngulur clnnncl sccuon B
. . \
Q.No.2.(n) Drwc the c\prcssmn for force c\(.rtcd by jet oﬁ hmgcd plalc iy T 10
Ky 9’ o~
. (b). \A Jetof water of dmmclcr 75 mm strikes & wrvcd platc at its cenitre with a 10 =
Q vclocuy of 20 m/s-The curved plutc is moving with a velocity of 8 m/s in the. R
) \\' direction of the Jet: The jet, is deflected: through an nnglc of 165" Assumg't the O
) platu is smooth. Find (i) Force exerted on the plate-in the dlrcctlon of j Jct‘ QF
K\ (i) Power ofthc jet (m) Eﬂ'clcncy qfthcjct ;Q' N o) <
© R R TN ¢ & & K
_ \Q No.3 (a) What arc ‘types of Dmﬂ Tube. Explam Draﬂ tubc theory. “7 10
Q (b) A l\aplan turbmc runncr is_| to be dcs:gncd to dcvclop 9000; kW The net 10
o~ ;— available head-is'6 m. If the speed raticris 2.0 and ‘flow rntlon is 0.68, overall
Rl N efficiency is 86% and the diameter of hub is 1/3/the dia oft! lhc runner. Fmd the
A - {dm of lhc runncr its specd and th¢. -specific spccd of thc turbme \
\::‘ \ —
\\\ ; Q No.d (a) A threc. stagc ccnmfugnl pump- “has |mpcllcr diam 40 em and 2°¢m wide at 10
= & Q\ outlet.)The vanes® are curved back at-the outlet-at 45° and reduce the
N N R circumferential area by 10%. The manomclnc cff iciency is 90% and overall
.‘\'*." K ef ﬁc:cncy is.80% . Determine the head gcncratcd by the pump when running
N > -at 1000 rpm, dchvcrmgdo lisec,-What should be the shaft horse power ?
N AT (b)= (i) Explain Hydraulic Press \'\.' , K¢ 5x2=10
. G Ao (i) Wn(c short notes on Hydmuhc Ram e N '
P o ‘\ [
- o Q.No. S(u) Denvc the condlhons for mosl economical trapczoldal channel 10
_-- hk' (b) A sewer ling i5 10 be lajd-at the slope of 1 in 8000 to carry a max discharge of 10
N s k{500 lit/sec; when depth of water is 75% of vertical diameter. Find the diaof
A ;"' - this plpc Take Mnnmng, s N=0. 0"0 k '
o N el
" Q. No 6 (a) Dcnvc the cxpressmn for Gradually Vaned Flow with assumptions. 10
i _O S(b) A slulcc gate dlschnrges*watcr into: Thonzontal rectangular channel with a 10
‘S »',— _ velocuy 8 m/s and depth of flow i is'0.5 m. The width of the channel is 6 m.
Ree) N - \Detenmne whether the hydrauhc jump will occur, and if so, find its height and
g - ~ loss of.energy per. kg Also determine the horse power lost in the hydraulic
N < jump ¢ -
Y \ \_; ‘,-
A R r
. Aol N A
N G - ¥ N
- N .J‘\‘ ~
N - A
RS 756904 - & 80 Page 1 of 1
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Paper / Subject Code: 89264 /E EnwronmentalEngmccrmg .
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3 % ~ [ Total Marks : 80 ]

(3 Hours)
Notes : s -.'“ | A
1. Question No ONE is Compu!sory e o
2 Answer any THREE from remamm{, N
3 Draw FIGURES wherever necessary. l"lgures to the nght mdlcate full marks )
4. WRITE proper questlon / sub quesnonnumbers on the left margm allotted in answer shect.
5 Each Question-carries EQUAL marks.:- a0
6 ASSUME any addltloual data if necessary andstate it clear]y
s ._\‘j- _;_:‘ .’.;:-'.- = :. \ . |
1. Attcmpt (Any 4) Y SN Ny ST - =
. a) Deﬁne SVI anil its s;gmﬁcance in the context of $ Sewage treatment" , \"‘ 05
b) . “The BOD of sewage for'S days at 3’7°C is 360 ppm What Wl“ beits BOD after 10 05
~“days at 20°C and 7 days at 30°C?:Assume Kp-at 20°C as 0.1
¢) What is the significance of the following from the point of water quality criteriaalso 03
state.the acceptab[e/desuable 1limit of each (IS 10500:2012)
o l) Fluondes 2) Hardness 3) Turbxd:ty,4) Ch[ondes S)MPN
d) - Calculate the quantity of rain water’ harvested at Mumbm for a flat roof surface ' 05
) having file finished'area 200sqm.” NG N - &
Given Data-Annual rain fall of Mumbai c1ty 2147mm o T
Coefficient of roof surface=0.85 =~ L ' ‘
'Runoff coefficient =0.80_ 5
Assume the required data P o T
\:ej' Explam the SR’s of mumcnpal SOlld waste management : 05
: 2 a) Enumerate the various types of Intake structurcs and dlSCUSS in details any one of 10
- : them S
. : b) Design a'sewer to serve a populauon of 32, 000 the dally per capita water supply 10
L allowance bemg 150 litres of which 80 pei"t:'ent ﬁnds its way into the sewer. The
a3 slope “available: for the sewer to be laid is'1 in 625. and the sewer should be designed
to carry four nmes the dry ‘weather, ﬂow when runmng full. What would be the
velocnry of flow in the sewer when runmng full?
3. n) Write, tﬁc assumpt;on for ideal sedxmentat:on tank and prove with suitable 10

denf/auon that the efﬂcxency of sedlmentatlon tank independent of depth of the
tank EXpﬁl‘in the factors affecting sedlmentatlon process.

i

S .;’ | ,_ Yy [

SO
b)y™ D L\?lgn underdrqmage system ¢ of Rapld sand filter beds having dimensions 7.4m x 10
o4 2m,\A§5ume daEa wherever necessary.

s
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Paper / Subject Code: 89264 / Environmental Engineering

~

What is aclnvmcd sludge process? Explum the following terms 10
1) Hydraulic retention time 2) Sludge Ag,o 3) MLSS 4) SVI

Design high rate mcklmg filter for thc followmg data. 10
Sewage flow- 6 MLD | o 2

Recirculation ratio-1: 5 el - )

BOD:j o raw sewage-"300 mg/ht a =~ ‘-

BOD removal in'PST- 25%. ¢ o SR

Final effluent. BOD; desxred 30mg/ht

Design scpnc tank for the small colony ol' 150 persons. 1t
Given-data D _

Sewage/capxta/day—l 30]1t X

Desludging period=2 years & -

<. Length: width=3:1. = -

Explam .any one mcthod used for dlsposal of sepuc tank efﬂuent

Whatarc the factors affectmgfor self- purlf' ication. of polluted streams" Draw DO s 1

sa" curve. What measures. - would you: recommcnd to control stream pollutlon in
~India? < et o~ = 0

W ~

n—‘\\ ',.'/ N “‘. « ) K ‘,.
l)leferennate one pipe and two pipe. system of plumbmg R -~
2) Water softcmng Zeohtc process - o~ _._:' d

‘. "

'\, o

1) Effects of Air Pojlutmn on human health ind the envuonment =
2)Break point Chlcmnatxon o : : :

. (‘y\
V
vy R ‘
N AL ¢ L
(W » P
~ i 5
o A 0 .-
~ " e .
o N —_— -
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N e ~
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‘ \ Paper / Subjcct Code: 31821/ Theory of Rl:mforccd Concrete Structures

T e T e,

Max. Marks: 80

Time: 3-hour oy

Please Note: O RS n M';— . 3n' )
1. All questions carry equal marl:s -J‘T T ,-‘3:
2. Question one is compulsory Attempt any three oul of remalmng questrons
3. Useof IS 456:2000 is permitted -
4. Assume suitable data if requrred and state nf clcarly

'\

- N
~ " .~
e S

~

Q1 Attempt any four _--: o —\ 20 -
a) Obtainsstress block"parametersm limit state method ) :
b) Writéd short note'on interaction curves used for des1gn of columns.
¢) Explain how safety of RCC structures is ensured using probability
and relrablln_y approach durmg desrgn

. d) “Write a -short noteson raft foundauon and draw sketch showmg .,
reinforcement. _‘j~ b , x - \
~e) State’ different types of loads actmg “on structures How they are

calculated .~%-" -

Q2 a)- A simply supported'beam of srze 1230 mm. X 530 mm overall deplh is 10 -
reinforced with 4vno of bars: of 16 mm dlameter Find the ‘safe
uniformly dlstnbuted load‘on the beam over a- span of 5.5- m Use
M20 grade concrete and Fe415 ‘steel. Adopt Worlung Stress
Method. -~ o ~

b) AT Beam of effective ﬂange w1dth 1000 mm, thickness of the slab is 10
*100 mm, width of. the rib is 250 mm and effective depth is 500 mm.
beam is remforced with 4- “bars of 22-mm diameter. Calculate the
factored moment of reswtance The Matena[s are M20 concrete and

' Fe250 steel Q)

Q3 ) Desrgn a shear remforcement for a beam of 250_mm x 500 mm 10
effective depth ~Carrying_ a’factorcd shear force -of 140 kN. It is
reinforced with 5 no of bars of 16 mm diameter. Use M20 grade
concrete and Fe415 steel Adopt . lelt State Method.

b) - Design a- simply supported R.C.C slab for an office floor having clear 10
dxmensmns of 3 m by 9 m with 230 mm-walls all- round. Adopt M20
grad'e concrete and Fe415 steel. Assume suitable data.

Q4 a) f. sxmply supported beam of srze 230 mm x 450 mm overall depth is 08
remforced with 3. no of bars: “of 12 mm diameter. Find the safe
umformly drstnbuted load on the beam over a span of 5.0 m. Use
M20 grade concrete and Fed15 steel. Use Limit State Method.

57022 L = Page 1 of 2
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Paper/ Subject Code: 31821 lThcor) ochmforccd Concrctc Structurcs

b) Determine the safe axial Ioad for a short cnrcular'column 425'in 12

rced with 6 bars of 22 mm diameter. It is prowdcd

diameter, reinfo
itch of 40 mm. Use

with 8 mm diameter heltcal remforcement at a:pi
M20 grade concrete :md Fe 250 stc_el '

Q5 a) AnRCCcolumn of Size 350 x 350 mm carries a chamctcnsnc load of 12
800 kN. The allowable bearing pressure. on soil is 200 kN/m’. Design
an Isolated Square footmg -The mntenals are M20 concrete and
Fedl5 steel. _ : - T
b) Whatis T- beam Compare rectangular beam and T beam. 04
c) What is doubly reinforced beam. Under what smlatlons doubly 04
re:nforced beam is provided. Ly , -
Q6 a) Compam workmg stress melhod and limit state method - R 05
05

Sketch reinforcement, del:u]s of slab beam typc footing :md two-way slab

b)-
~~ with torsion rcmforcemcm. " =
~¢) Design RC short column 400 mm x 600 mm to carry an axial Joad of 10
- 1500 kN. Use 'M20 grade concrete ‘and Fe415 steel. Skctch the -
-reinforcement details. . iy z S 3
= ,,; -~ < ;_;r -\—: 2
< -~ 5 o o~
- AV & Q .
* D
-‘_ “' . ‘.'; .. “’; ‘; v
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a)
b)

c)

d)
€)

3.a) =

b)

. The volume of the mould used was 1000 ml. Find optimum moisture content and m

~4.a)
b)

-2.65, If the cost of excavation of soil and_transportation is

P24
Paper / Subject Code: 31823 / Geotechnological Engineering -I
Q V . ]
TE| oS! | sermm -1 /_7’/07'-2019—4‘ :
& o7 -06 -0
Time: 3 hours ; .- Marks: 8
NB: 1) Question No. 1 is compulsory N
2) Attempt any 3 of the remaining § questions
3) Assume suitable data wherever néccssary- ;
4) Numbers to right indicate full marks.
Answer any 4: 2> 3 !
Explain the scope of soil cnginpcﬁng. k
Write a short note on Atterberg’s limits:

Derive the expression for avera
plane of stratification of soi]. _
Write a short note on quick sand condition. :
Explain the factors affccting compaction. \ L

ge co-efficient of permeability for flow of water normal to the

I~

Derive the expression for the relatioﬁship between void’s
and degree of saturation. ) N

A soil has liquid limit and plastic limit 0f 43% and 30% respectively. If the volumetric shrinkage

-

at liquid limit and plastic limit are 40% and 25%,‘déterminéthe shrinkage limit.
Classify the following soil as per IS classification system system;:tiéally with justifications: %
passing 75 micron sieve = 8%, retained on 4.75 mm sieve = 35, coefficient of curvature = 2.5,

ux;'iformity coefficient= 7, liquid limit = 15, plasti_cit)}' indexn='3. \.;ft :

1In a site reclamation project 2.5 m of ‘graded soil \Viﬂ.l"Y:: 22kN/;r\n3 was laid in compacted
layers over existing layers of silty clay with Y = 18kN/m?® which was 3m thick. This was above
a2:m thick layer of gravel (Y = 20kN/m?). Assuming that the water table remains at the surface

of the silty clay, draw the effective stress profile _fqi the soil profile 1) before the fill is place and

- 1i) after the fill has been placed

The following results were obtained from a standard proctor test on a sample of soil

ratio, water content, specific gravity

Water content (%)

0.12

0.14

0.16:

0.18

0.20

0.22

[:Mass of wet soil (kg)

1.68

1.85

1.91

1.87

1.86

1.85

aximum dry
density. Also, plot the zero air voids line if G = 2.70, R

gip!ain the role of Mo'ntmorilldhite, [llite mineral in producing the plastic behaviour of soil.

~There are two borrow areas A .and B which have soils with void ratios of 0.80 and 0.70

respectively. The in-place water content is 20% and 15% respectively. The fill at the end of
construction will have a‘total volume 0f 10,000 m®, bulk density 2.0 gnv/cc and placement water
0f 22%. Determine the volumg of the 'soil required to be excavate from both areas. Take G=

Rs. 200 per 100 m® for area A and

220 per 100 m? for area B, ‘éﬁatc which borrow pit is economical.
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Paper / Subject Code: 31823 / Gcotcclnnolqgilél Engjﬁécring V-I,-‘f‘

5.a) A test well of 0.5m in diameter penetrates through'éatura
an impervious layer. The steady discharge of well is 20 m3

R1 =25m,

distance of 50m? If the permeability of soil is 3.8 x1

of centre well also. 2 =

b) In a falling head permeability test on a soil samp
the stand pipe takes 10 seconds to-fall from 850 mm to 175 mm'above the tail-water level. -~

from the centre of test well is found to be 1.9m. What will be the drawdown at the“
04 m/s. Estimate approximate drawdown

Then another soil of length 60 mim is placed on top of the first soil. The time taken for the -
head to fall between the same limit is 18 seconds. The permeameter hasa cross-sectional area

of 5000 mm? and a stand pi‘p’e‘arcn of 150 mm?. Calculate the permeability of the 2™ soil.

6. Write ashort note on: R ;
a)  Thixotrophy of clay N ;

b)  Uses of flow nets A2 ‘ >
¢) Typesofboring - N g
'd)  Borehole logs - e Py _ ;T,: 3 X
. &3 >
< . &
: "u*ﬂﬂ;*ut**g_g; -
&
\Ai.‘ ;“‘ ‘;Tﬁrr,.‘l\ D
.“,;:,:_‘ 85N e,
77y \ 1)
=2 ’,.{l J —~ 1l
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ted aquifer of 10 m thick overlaying 107
/hr. The drawdown at the distance of -

le of length 100 Tam, the head of water in 10
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