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y /- What are the factors that inﬂuence the sﬁfength of cement concrete ? 'Bﬁeﬂy[r
discuss the eﬁ'ects of water-cement ratio and Workablhty on the strength of
concrete. o - i - 15

Explain the purpose of conducting soundness test’ of cement Descnbe the

= ~Japparatus and method of test with the. help of neat sketches ) S /-1
: | - Give a short descnptmn of preservauon of Wood usmg various Wood
é preservatives. : : . 10
ST ( List the four 1mp0rtant tests conducted on bncks Explam the varmus defectsm -
\O | bmcks o ; 20
C el TR ZONE TEQH
/\/ S . o TR B . Best Institute For J.En. |
! R P el . B Tonk Phatak, Jaipur :
. 2,€ (a) /rite the 'characteristics*'bf contour lines. 9828747678, 9462447676 10
) The follnwmg readings were extracted from a level field book. Some of the'_
’ entries are missing because of exposure to rain. Insert the mlssmg readings and
check your results. : o : 20
Station | BS. | IS. | 'ES. | Rise | Fall | RL | Remarks
1 3-250 o ' 2 ‘Benchmark
2 |wms | 7 | 04750 | ? | Change point
3 1950 | R ?
4 ? 1-920 o - ?
7 5 2340 | - | 1500 | ?
6 | 1-000 |- 7 - _
7. | 1850 2185 | | 250:00 | Change point
8 | | s N ? |
9 ? ?
10 | 7 1895 | | 1650 |- ? | Changepoint
11 1:350 | 0750 | 2 | -Lastpoint
‘0 U e
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3 * The soil from a borrow area having an average in-situ wnit W‘eight of 155 kN/m®
I . . . andwater content of 10%, was used for the construction: ef an embankment -
‘(total finished volume 6000. m3) In: half ef the embankment due tog 1mproper 1
. .-rolhng, the dry unit weight achieved was slightty lower. If the dry unit welghts
it\ the two parts are 16- 5 kNlm and 16 0 kN/m3 , find- the volume of borrow area _
/ soil used in each part and the amount of soil used. _ o 5

KS A 6 0 m hlgh retaimng wall is S to support a soﬂ mth unit WEIght 17 4 kN/m o
_ Q o '¢ 26° and ¢’ = 14-36 kN/m2 Determme the Rankme actwe force per umt length =
\ of the wall before the tensﬂe crack occurs. Find the cnt1cal depth : 15 -

- Two ﬁipes of diameters ‘D’ and ‘¢’ and equal length ‘LI’ are arranged in parallel,
- The loss of head for a flow of Qi 1s . If the same pipes are arranged in series,
“thie loss of head for the same flow i H". If d = 0-5 D, find the percentage of total -
\/ : flow through each pipe when placed in parallel Also, ﬁnd the ratio H/h Neglect

/" niinor lesses and assume friction factor to be consta:nt : R [

, Water flows over the spillway of a- dam at a depth of 278 'm over 11: The o

N dlfference of elevation between splllway crest and downstream bed level is 30 m " o
_ VH the discharge coefficient of spillway is 0-75, determine the water depth a.ﬁ;e S

e jump and head loss in the jump.

Calculate the mlmmum required sight d15tance to avoid a head-on collision of
7. two cars. approachmg from the opposite directions at 90 and 60 kmph Assume S/ :
reactlon time as 2-5 sec and coefficient of fnctmn of 0-7 and brake eﬁiclency 50%

either case, 15

15 \0

Jraw the flow- sheet showing sequence of a typical water treatment with

_, remﬁal river as'source of water. Explain t-hese treatmentiunits sequentia]ly‘ 20

/ What is- meant by solid waste management 7 Describe bneﬂy the principles of
~ design of a samtaly landfill for solid wastes dlspos
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: ‘:'_“(h A %e-bolted double cover butt Jomt is used to ‘connt

CME2016 R R

_ (a) H _ Explam under—remforced halanced and over-remforced sectmn Wlth respect to

WSM as Well as LSM

o

am as shown in the ﬁgure below Use M 15 concrete and Fe 415 steel

Be=700 mm

o o -~ |00mm

P ) _._._...._._._.!._...-.._._

 240mm

(@) Explam the followmg

_ ‘(i;),— Elastic curve of Imld steel w1th a smtable dlagram showmg 1mportant.

vpeints

@i ) B1fferent types of Welds Wlth smtable ﬁgures and symbols _

two § lates Wh1 .
LA 8 mm thick. Assuming 16 mm diameter bolts of grade 4 6 ‘and cover plates to
ihe Gmm th_;c_k,. cal_culate the strength and- efﬁclency of the joint,if 4 bolts are
I“ii. proyicied ‘ini the bolt line at & pitch of 45 mm as shown in the figure below. Take
the end distance of the fastener along bearing direction as 30 mm. ...

lo oo of

Usmg ]nmt state method (LSM) determme the ‘moment of resxst@nce of the 7

30

30

10

10

40
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i
- Essential Tables of IS 456 : 2000 Code of Pra;(itice 7
: I 1IS456:2000
26211 DeS1gn bond stress in lumt state method for plam bars in tenszon shall be as
below :
Grade of concrete M20 M25 M30 MB35 M40 and above
" _ : 'Desi.gii bond stress, 7, » N/rmn2 12 14 15 17 1r9
. z OoNE TECH
: ‘Best Institute For J.EN.
L _ Tonk Phatak, Jaipur
? 9828747676 9462447676
_ | Table 16: Nommal Cover to Meet: Durablhty Requlrements
o : ( Clause 26.4.2)
1 Exposure  Nominal Concrete Cover in mm Not Less Than
Mild o » 20
~ Moderate ‘ .80
- Severe ' S ' 45
.7 Very severe o 50
 Extreme - T 1
."Notes : _
1. For main reinforcement up to 12 - mm dlameter bar for Imld exposure the 3
nominal cover may be reduced by 5 mm. 1
2. Unless specified otherwise, actual concrete cover should not dewate from the é
‘ requlred nommal cover by +10mm .
3.  For exposure condition. ‘severe’ and “ery severe’, reduction of 5 mm may be
: made, Where concrete grade is M 35 and above,
N CME 2016 | o 8




. Table 19 : Design Shear Strength of Conerete, 7, Nlmmz

C (Clauses £02.1, 402.2, 40.3, 0.4, 40.5.3, 41.3.2, 413.3and 4143)

A Concrete Grade S
0020 | w15 | M20 | M25 | M3 Mg | M0

_ _ . above

() @ | ® | @ ®) ® - | @

<015 028 028 | 029 | 029 029 | 080

|02y, | 035 | 036 [ 086 087 | 037 0-38

| om0 | o046 | 048 | 049 | 050 | 050 051

| coms [ osa | 056 | 057 | - 059 059 | 060

100 | 060 | 062 | 064 0-66 067 | - 068

125 | o6t | o067 | om0 | om | 0m | om

150 068 | 072 | 074 076 078 079

1755 | o7 075 | - 078 080 | 082 | 084

200 | 071 | 079 | 082 084 | 08 | 088

2:25 o071 | o081 | 08 | 088 090 | 092

250 071 | 082 | 088 0-91 093 0-95

275 | 0T | 082 | 090 094 | 096 098

-3'::0326 071 | 082 | 092 0% | 09 | 101

zonE TECH

Note: ..

The term A, is the area of longitudinal tension reinforcement which
continues at least one effective depth beyond the section being considered -
except at support where the full area of tension reinforcement 'may'bglu,sqd '

* provided the detailing conformé t0 26.2.2 and 26.2.3.

Table 20 : Maximum Shear Stress; 7, .., Nfmm’

(Clauses 40.2.3, 40.2.3.1, 405.1 and 41.3.1)

Concrete Grade M20 M25 M30 M35 ~ M40andabove

Te max’

N/mn:x2 ,

28 31 3-5

37 4-0

IS 456 : 2000

titu Jaipur
576, 94624476T¢

phatak

est InS
Tonk
pg28747
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IS 456 : 2000
-Table 21 : Permissible Stresses in Concrete. |
(Clauses B-1.3, B-2.1, B2.1.2, B23and B4.9) "
All values in N/mm® '

Permissible Stress in Compression Permissible Stress in
' T - Bond (Average) for 3
Bending | Direct " Plain Bars in Tension

w | @ | e W

| Grade of
.| Conerete

Oehe . | - See : CThd

M10 | 30 | 25 | -

| M5 | 50 s | 0s o o
M0 | w0 | B0 08 o
M2 | 85 Ce0 | o9

M 30 100 N s--o ] 1.0

M35 115 90 B B
M40 o | w0 | 12
oMes | ws | 1m0 Y

M50 | 160 | 120 | 14

- Notes: .

< 1... The values of permissible shear stress in concrete are givenin Table 23.

* 2. 'The bond stress given in colunm 4 shall be mcreased by 25 percent for bars in
compressmn = :




IS 456 : 2000 i
Table 23 : Permissible Shear Stress in Concrete

(Clauses B-2.1, B-2.3, B-4.2, B-5.2.1, B-5.2.9, B-5.3, B-5.4, B-5.5.1, B-5.5.3, B-6.3.2, -
o B-6.3.3 and B-6.4.3 and Table 21) o

N Permissible Shear Stress in Concrete, 7, N | mm®-
oA - " Grade of Concrete v
| 0% | ] | M40and
o} M5 M20 M 25 M30 | M35 N
S . St __ 1 above
©» | @ @ | @ G | ® | O
. <015 | 018 018 0-19 0-20 0-20 020
025 | 022 | 022 023 - | 023 - 023 023
050 | 099 030 | 031 031 031 | 082
S5 | 034 0-35 0-36 037 | 037 | 038
100 | 037 | 039 | 040 | 041 | 042 | 042
125 | 040 | 042 | 044 045 | 045 | . 046
150 042. | ‘045 | 046 | 048 | 049 |. 049
175 0-44 047 -0-49 0-50 052 | 052
200 | 044 0-49 051 | 053 | 054 | 055
295 | 044 | 051 | 053 055 | 056 0-57
© 250 044 | o051 | o085 | o057 | 058 | 060
275 | 044 | 051 056 | 058 |5 060 | 062"
: 3:1?0::(1 044 | 051 | 057 | 060 | 062 | 063 -
Note: 'As'is_ the area of loﬁgitudjnal tension reinforcement which continues at least : fo? é‘ § '
' " one effective depth beyond :the section being considered :except at Supporl: ;iﬂ US'S‘ & ‘_g
. _'_Where the full area of tension_reinforceme_n%;__may-: be_used provided the w 5?3 5-0%0 N
detaj]ing conforms to 26.2.2 and 26.2.3. ' > é&' dg’ c,;\o
B | | Oz 5%
‘ - 2 NERS
Table 24 : Maximum Shear Stress, t,_ . Nfmm =y

(Clouses B-5.2.3, B-5.2.3.1, B-5.5.1 and B-6.3.1)

Conerete Grade  M15  M20° 'M25 M3o M35 M 40and
. R _ above
e Nmm® 16 18 19 22 23 . 25

. CME2016 - o | -~ PTO.




