EX/CE/T/416B/2017(S)

B.CIVIL ENGG. 4™ YEAR 15T SEM. SUPPLEMENTARY Exam. 2017
. GEOTECHNICS OF HIGHWAY ENGG. (ELEC-I)
PART-1

Time: Three Hours Full Marks 100
. (50 marks for this part)
Use a separate Answer-Script for each part
IAnswer all the questions & assume data reasonably wherever necessary|

. A road embankment is to be constructed near Kaolkata city. The details of the embankment and subsurface soil profije is

meﬁl

given betow;

0 l.8tlm"
C,=3. . .
Layer-1 mv"= 0_30(1,2/:!'22” Soft Brownish Clayey siit
-4
Layer-11 y=1.71 t/m3
C,=2.4t/m2 Dark-Grey Silty Clay
m, = 0.006 m2/t
Cor = 0.04 m*/day, C,, = 0.08 m?/day
-12 =192 Ym3
Layer-II1 C,=73t/m2 Bluish-Grey Silty Clay
m, = 0.003 m2/t ‘
16 1=1.96 t/m3
Layer-1V C.=8.9¢/m2 ) il with &
2 Y m,,“= 0.002 m2/t Molted-Brown Clayey Silt with Sand

Layer-V Sand Ngpr> 40

(iy  Check the bearing capacity of sub-soil. If the sub-soil doesn’t possess the required strength propose a suitable method
of construction. '

(i}  Determine the consclidation settlement. Calculate the time required to reach 90% degree of consolidation. Indicate
whether the calculated time can be given from construction point of view. If not, propose a suitable ground
improvement technique,

(iii)  Finally, check the stability of the embankment slope using the method of slices. Consider a typical slip circle passing
through the interface of first tayer and second layer,

[ 8+15+12]

2. (a) Derive expressions of Factor of Safety (FS) for an infinite slope for (i) onlv ® and (i) only ¢ type of soil.

(b) Write a short note on “Preloading”.

(¢) What are the parameters generally monitored during the construction of highway embankment? Discuss in
brief about the instrumentations to monitor them.
[ 5+5+5
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Part -#I1

1) Do not hettain mobile phone e 7. o avold-RA
(2) Maintain neatness. (3)Assume reasonable data if it is not supplied.

(4) Answer any two questions. (5)All drawings-must be drawn by pencil.

(6) No code etc. will be needed to answer the questions of this part

Why it is essential that aggregate should be thoroughly tested before using for construction?
Why material selection plays an important role in the construction of embankment?

What is meant by pavement material? Is the two term 'pavement matericl' and ‘aggregate’
synonymeus or there is any difference between the two terms? Explain with logic.

Design a 7.5 m high grid reinforced retaining structure using a grid with an ultimate tensile
strength of 150 kn /m & strength at 5 % strain =65 kn /m overc!l FS should be 1.4, partial
F.S's for the grids should be 4(uitimate tensile failure) and 2 (excessive deformation ot 5%
strain). Assume free draining backfill with v = 17.5 kn/m® & & =34°. The structure should be
vertical (p>= 85°). If the structure cannot be made at fi>= 85° slope, how much would have to
flatten the slope?

gea-‘fezmle uinfsbr‘ccd m?qmiag structure
as -an ultimate tensile stmength of 210 kN/m

u*r ei‘l'i;‘#

4 (ultimate tensile ﬁaﬂw wd 2
(excesswe d .;omﬂ f

Backfill is of good qnaluw with v = 18.0- RNAM"’ & §=34°, The structure nesd to be essentially

vertical.

Write short notes (any fwo) - a) Remforczmen‘r length, b} Embedment Ieng‘rh c) Vertical spacing

of reinforcement, d) stage construction

wall,
Define any four: (a) shape of aggregate, (b) hardness, (&) toughness, (d) durabili'ry (e) strength
What is/are the difference/s between "toughness” and “hardness™?

Write short notes on any cne:
{a) fly ash in soil improvement, (b) fly ash in structural fills / embankments

Fill in the blank cells in the table {answer in your answer-script): :
Property of Aggregate Type of Test for determining the property
Durability '

Adhesion to bitumen

Shape factors

Crushing strength

Toughness

Specific gravity and porosity
| Hardness

Marks

2

2+3=5

10

10

2x2.5=5

g nmmmlm oo s

Describe tmﬂ'r neat sketchasj *he paislbh fiailuw« modes of geogrid {or gcmmw) mnfemad--_;i_s

4u2:z8
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(3Xe) Describe the function of any two road building machinery to build the road. 2x4:=
(d) What is fly ash? What are the environmental benefits obtained for using fly ash? 2+3=
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End of the Part-II of the guestion




