PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Midterm Examination: Semester 1 Academic Year; 2016
Date: October 8, 2016 Time: 9.00-12.00 pm
Subject: 235-402 Geotechniques Room: R 201
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8. Do this examination by
V] Pencil for drawing only V] Pen
No. Full Scores Assigned Scores No. Full Scores Assigned Scores
1 20 4 30
2 25 5 20
3 50 Total 145

Instructors: Associate Professor Danupon Tonnayopas

Arj Hathaichanok Vattanasak
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Bonne chance et bon courage



Part 1 (Aj. Hathaichanok)

Problem 1 (20 points)
A soil sample has a weight of 0.7 kg and the volume was found to be 3.5x10% m°. After drying
out, the weight was reduced to 0.6 kg. The particle specific gravity test gave 2.60. Determine the
following

{a) Moisture content

(b) Dry density

(c) Bulk density

(d) Void ratio

(e) Porosity

(f) Degree of saturation
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Part 2 (Assoc.Prof.Dr.Danupon)
Problem 2 (25 points)

a) The average vertical stress in a coal pillar of a Mae Tha mine is found to be 8 MPa, The depth
of the pillar and the average density of overburden rock is 200 m and 2500 kg/m?, respectively.

Assuming pillar stress to be same in all coal pillars of that panel, find out the safety factor of
the panel. (8 points)

b) A sandstone core specimen composed of quartz and feldspar grains with calcite cement is 82
mm in diameter and 169 mm long. On saturation in water, its wet weight is 21,42 N; after oven
drying its weight is 20.31 N. Calculate its wet unit weight, its dry unit weight, and its porosity.
(17 points)
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Problem 3

(50 points)

The following table shows data obtained from a single-stage triaxial compression test on a
cylindrical rock sample, conducted with closed-loop servo-control, at a confining stress of 10.0

MPa, and at zero pore pressure. Estimate values from plotted graph for the following:

a) Yield strength; (5 points)
b) Peak strength,
c) Residual strength, (5 points)
d) Tangent Young's modulus Etzm at 50% peak axial stress; and

(5 points)

e) Tangent Poisson's ratio at 50% peak axial stress. (10 points)

(10 points)

Geotechniques’ 16

Dept. of Mining and Materials Engineering

Sample
No. Axial Load | Sample high diameter
(kN) {(mmy) —
1 0 100.80 so200 | . i
2 19.89 100.76 50.201
3 39.60 100.73 50.203
4 63.40 100.70 50.205
5 88.67 100.63 50.208
6 116.18 100.64 50.212
7 144.68 100.61 50.216
8 162.00 100.59 50.222
9 185.23 100.54 50.236
10 180.62 100.52 50.246
11 191.99 100.5 50.253
12 180.22 100.48 s0.258 |
13 137.56 100.45 50.265
14 115.79 100.42 50.271
15 101.93 100.39 50.277
16 897.97 100.36 50.283
17 96.98 100.33 50.283

4/9
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Problem 4 (30 points)

Relocation of the tunnel outlet with span 8 meters and is 20 meters below the surface which has
bulk density of 2660 kg/m>. Perform the following tasks:

a) Classify the rock mass condition in accordance with RMR method (15 points)

b} Determine modulus of deformability and pressure for support roof in RMR (15 points)

Item Value Rating
Intact rock strength 50MP2a . e
RQD 55-85% e
Spacing discontinuities S0mmto0Sm
Condition of discontinuities separation 0.8 to 1.1 mm, slightly

weathered, roughness surfaces PPN
Groundwater dripping water, low pressure,

Flow 25-125 liters/min ... RS
Discontinuity orientation strike perpendicular to tunnel axis with

dip20%
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Problem 5 (20 points)

If o) = 4x10” N/m’ and o3 = 2x10” N/m? on serpentinite core specimen. and oriented at 6 = 60°.
Find normal stress and shear stress by Mohr method. Draw a Mohr’s circle showing stress system
on serpentinite core with length to diameter of 2.
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Available Equations and Tables for Midterm Examination’16
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A CLASSIFICATION PARAMETERS AND THEIR RATINGS
Pammeter Range of vaiues
Stength | Pontoad >0WPa 4-100MPa 2- 40P £-2MPa Foe fis Jom range - uniaxia)
o strangth index compressive  %est i)
inkact rock frefemed
1 waferi) | Lmiaial pomp. 2250 W2 100-250 MP2 50- 100 MPa 25-51 003 5.26 | 1.5 | «4
MPa ¥Pa | MPa
Rating 15 12 7 4 2 1 ¢
Oril core Qualfty RGD 306 - 100% 75% - 90 B - T 7% - 50 < 25%
2 Rating 20 17 3 [ 3
Spacing of discontiuliies »Zm 0B-2.m 206 - 630 rm #2- 200 mem <Edmen
3 Raing 2 15 13 8 5
Very rough surlacas Shahtly s surtaces Shghtty sough surfaces - | Shdkensidod surfaces Scht gouge >5 mm dhick
Condition of discontinitios Bt continuous Separabin< | mem Sepatafion < { rmin ot Gouge < By thick o Separation > 5 mm
(See E} No saparalion Sy weahhered valls | Highly wesihered walls o Separation 1-5 mm Contiauous.
4 Unuvecdivered wad rock Contirutas
Rating a0 % Fo) 10 [
[ingowper 40 m Nome <10 1625 25125 343
el length (ifm)
Groundea | (oint water pressl 0 <01 01,-8.2 0.2-05 05
5 1 ¥ o principal o)
General condibions Cormphetely dey Damp Wet Dripging Floving
Refiy 15 10 H 4 0
8. RATING ADJUSTMENT FOR DISCONTIMINTY ORIENTATIONS {See F}
Sifike and tip ofiontations Veey favourakie Fauourable i trfavouratie Wery Unfavourhis
Tunnels & mines 0 -2 5 0 : 12
Ratirgs Foundations ] 2 - -5 25
‘Slopes T -5 25 50
C. ROCK MASS CLASSES DETERMNED FROM TOTAL RATINGS
[Ratog 100 81 [ 60t ap— 21 <z
ICtassmbef [ It 7] W ¥
IDes;tfp&m Very yood rock Good rock Fairmzk Pogs rack Very poor rock
[ MEARNG OF ROCK CLASSES
Class pumiser . i 0 ] B W
Average sisndup gme 20 yrs for 15 m span 1 year for 10 prspan { week for S mspan 43 brs for 2.5 m span 30 srimfor A ra span
Cohesion of ook mass (WFa) =400 300 -400 20q - 302 100- 200 <100
[Fiicton amgfe of rock mass (deg a5 35-45 .95 15-25 =15
E. GUIDELINES FOR CLASSFICATION OF DISCONTINUITY conditiona
Discontmully length (persistenoe) <1m t-3m 3-10m 1G-20m 20m
£ 4 2 {4
| Separation {apertun) None <0 mm 24-16mm 1-5mm > ST'nm
£ g 4 i q
Rosghnass. Very rough Rough Slighily rough Srmoath Shckensided
[ 5 3 t
iing (gosse} Nong Hard filing < Senm Hard filing > 5 men Soft fiting <5 mm smsam‘;wm
£ 4 Z 2
\eathering Urmesthered Slightty weothered Moderstely weathored Highly weathered Dmfwased
[ 5 2 H g
[F. EFFEGT OF DISCONTINLATY STRIKE AND DIF ORIENTATION IN TURNELLING™
o Sirthe pesperdicular to tunnel s Stk parallel to lunnel s _
tirive with dip - Dip 45 - 20° Drive vih ip - Gip 20 - 45° Dip 45 - 90° Dip 20 457
Very fvourslie Favouable ey fovourakie Fair
Drive against dip - Dip 45-40° Drive against ip - Bip 20-45° Dip 0-20 - Ivespecive of sirke”
Far Un’vourabie Far

+Eome conditions are mubualy exclusive . For example, #infiling is present, the raughness of ihe sudace wil be oershasoved by the influance of the gotge. In such cases use A4 discly .
= Modifeol after YWickham et of {4972,
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