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Midterm Examination : Semester [ Academic Year : 2007
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Subject : 235402 Geotecniques Room : A 205
Instructions

1. Do all questions of 9 pages and answer them in the given papers and do
rear papers allowed.

2. Not allowed all books or notes and must reset a calculator programming
capability.

3. Write your name in answer page including graphs and returned all papers
to controllers.

4. Total points are 80 or 30 % of course.
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Calculation the following questions

1. A sample of soil was coated with paraffin wax. Before waxing the soil had a mass of
983 g and after waxing the total mass was 992 g. The sample was then immersed in water
and the total volume was found to be 481 cc. On removal from the water the sample was
broken open and the soil was found to have a moisture content of 18%.

If the particle specific gravity was 2.65 and the specific gravity of the wax was 0.89, then
determine: (18 points)

(a} the bulk density of the soil
(b) the void ratio of the soil
(c) the degree of saturation of the soil.
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2. A series of triaxial tests were performed on a Thung Yai ball clay, 76 mm in length, 38
mm in diameter, the following represent the stresses at peak load conditions.

Test o3 (kPa) o, (kPa)
1 200 481.7
2 400 719.6
3 600 983.0

Determine values of cohesion and internal friction angle that best fit the data. (8 points)

......................................................................................................................................
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3. A tunnel is to be driven through slightly weathered granite with a dominant joint set
dipping at 60° against the direction of the drive. Index testing and logging of diamond
drilled core give typical Point-load strength index values of 8 MPa and average ROD
values of 70%. The slightly rough and slightly weathered joints with a separation of <
1 mm, are spaced at 300 mm. Tunnelling conditions are anticipated to be wet.

If drill and blast diameter of tunnel 7.4 m and overbreak 0.6 m
Weathered granite density 2660 kg/m3

Determine rock load, self-supporting span, Stand-up time, and Modulus of
deformability? (30 points)
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4. A sand deposit was found to have a bulk density of 1.93 Mg/m’ and a moisture
content of 16%. Laboratory tests established that the maximum and minimum void
ratio values were 0.75 and 0.48 respectively. If the particle specific gravity was 2.65,
determine the void ratio, the degree of saturation and the relative density of the
deposit. (12 points)
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5. In a full seismic wave experiment on sandstone core of 54 mm diameter and 0.123 m
length. The compressional and shear wave velocities were measured as V, = 4500 m/s,
V, = 2500 m/s. Then Schmidt hammer testing shows a reading of 41. Assuming the

density of the rock is 0.027 MN/m’. Calculate dynamic E, v and strength derived from
Schmidt hardness? (12 points)

................................................................................

Geotecniques’ 07

6/9



Name ... e SUIMAITIE . e e e D

Equation, Tables and Figure for Midterm test

(sz —ZV\-Z) W - W
R N o
Va 2 EAN ]
2r? -v?) ;
G. +eSr G.p,
=2 ; =———(1-4,);
ph 1+e pd' 1+WG\( \’)
IP =W, _Wp
7,.7.d’° d
T = h+—
2 3
Eyv=2RMR - 100 : K———‘—Et‘)“‘“—*
M ’ " (1+0)(1-20)
Vu . 2 2 W_Wﬂ
n= X 100; 2, = plvi-ow?): 1, = 7
A Ev e 100
= 5 - = X
(1+o)1-20) = "~ w
E, = pV! (1+0)1-20)
e —e E
[,=—Smm € G= o, =10" 5 I =FxI,
P P 2(1+U) O, 50 XA
D 045
vt L.
P 3K+ G 50
2p (v -ar?)
Jl =7de ) Ed:p‘V\'-‘ 2 5
o (Vp _V\)
D 0.45
Ay =1+0.0065p.SHV ; 1., ={—6J .
30
Fyg= 10RMR- 10040 G, = pl? Iy, = K
. . .
Wl
y § -0
K =p( — ) ; fd:£c )XIOO;D2=4A/71;A:WD
TP (o)™
100~ RMR
P:—IG‘O——J’B Cu=deordip;  Cp=dso’deo.dio

T = ¢ +0,.tang

v, v,
S =—"x100 e=—>
v

v ¥

CGeotecniques ' (7

7/9



wua n. dasanshuunuazilssuiine

NELT WideapeaUsediv

1 iRRLGE artififanss > 1O MPa 4-10 MPa 2-4 MPa 1-2 MPa T
Sorgiiu nAgA naasufdIdauET
uFysal fdedannu >250 MPa 100-250 MPa 50-100 MPa 25-50 MPa 525 | 15 | <1

t]7s) MPa | MPa | MPa
fidazidiy 15 12 7 4 2 1 0
AUNTIIALI9E RQD 90%-100% 75%-90% 50%-75% 25%-50% <25%

2 ATz 20 17 13 8 3
seuzrnantw lideiieg 2 0.62, 200-600 1. 60-200 U, < 60 1,

3 fAndszidiu 20 15 10 8 5
anmaideidos (g | Arvguazan [Ravgass | Ravgess [mauloanioss | megaitumn = 5 .
winluvuia v) Ylemnedies | 1Anvoe o | §afen uon PAMUY < 5 Uy, | W30 uEAMA > 5 Wl

Tuuznd 1< 1 ww | i<t wiouand 1-5 | gnderding
4 adariuluy AT e A u g | wedeifumnn | sRailos
iintlen
Azl 30 25 20 10 0
Tnatdiona g <10 10-25 25-125 > 125
o1 Tued 10 u.
{AR3/417)
wssdiay 0 <0.1 0.1-0.2 0.2-0.5 >0.5
3 SR ECHRT "
Whudosdumndn
anmi 'l uRamiin Fuming (tan noA Ina
Adsziiiu is 10 7 4 0

wia o Wuudddsadivdmivinndanabidaiios (gnang 7)

MITNAWUITTADUA YN Besnmnn ToL wo'ld Tidesmiae STV S—

Anlszdiu | glueduazmiios 0 -2 -5 -10 -12

FUIIN 0 -2 -7 -15 -25
ATIUHTA 0 -5 -25 -50 -
#00 A Menafuimamnnadssdiuaneg
Afsstiin | 100<- 8t | 80<- 61 | 60<—4l 40 <21 <21
WANBAYTL | 1 111 v v
SIERTIR AURUIN HURA Aunold AULa7 HURN

Geotecnigues' 07

8/9



Name ... SUIMIAINE L. oo e ri e e v erar e a e e eeees D
HWHIE ﬂ'JWNﬂN’Iﬂ?IBQﬁ’uﬁH

Ed
AWuavtU 1 1 £l v Y
natumiemie 207 dmiu |1 U dwivmhl | Senidwmin! 10 vy dmin | 30 wiRdmwmiy

wmihnda 150, | ndatow. wihne s, wihnde sy, | wihadha
nstamefuvosaiu (kba) > 400 300-400 200-300 160-200 <100
quﬁmmummmaﬁu (83711) 45 35-45 25-35 15-25 <15
HHIA T UHSL@ MU ILUnaNIWANN hidaliiae
anugmemubhivaiias (anueaat) <11 -3 1, 3-10 . 10-20 3. 20 11,
mgzidiv

0 4 2 1 0
n1sueny1aAu (rwde) il <0.1 Y. 0.1-1.0 13). 1-5 W3, 5 Y.
finlyzidiv 6 5 4 | 0
; - P
fITNVIVTY YIVIZUIN YUY Aeud Uiz Gau o
Alszdiu 6 5 3 1 0
rage (rasanidou) hidl FRRANAY < 5 U0, | MIgaUTa > S uu.| magatiy <suu. | wegaliy > 5 uw,
Anlszidiv 6 4 2 2 0
a ' R 3 A

MIHA Tainy Aoud1an il unale WA GO GRY
Adsziiy 6 5 3 1 0

NI B nmnmmﬁfnqﬁaumszﬁmquumﬂmmw’laicsiatﬁae'lumﬁﬂ’wq'[mﬁf ok

Ed
nuasEAUAIRINAULAUg A

o o ¢
Llﬂ?i%ﬂﬂﬂJHWNﬂUuﬂuQIuﬂﬂ

IR WYNIN YN 45-90°

RIEATNLUN Yun 20-450

3N 45-90°

3 20-45°

i P 4 o ¥
[BadunaNn {00817 B8 HI0UIN wol¥y
o} [s] W I =] fo)
WIZATUIBEN YN 45-90° | 101SAIUYN 1IN 20-45 uuaszan ladtladis yum 0-20
4
wald Tidigednian ol
a0
20 =
Immediate
Collipse

Roof Span, m

Stand-up Time, hfs

Geotecniques' (7

9/9




