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Example 1:

The results of triaxial load test for a limstone rock at a spesified
depth in rock stratum, showhed that:

# the normal stress=13.49 Mpa.

#shear stress=9.75 Mpa.

# cohession =1.17 Mpa.

# angle of internal friction =40°

If itsintendedto constructed an gravity dam in this site, what is the
water pressure and the effective normal stress?

Solution:

T =C+ (0, — P,)tan®

9.75 = 1.17 + (13.49 — P,)tan40

9.75 =1.17 + 11.318 — 0.839(R,,)

Pw =3.26 Mpa

oefr. =(on-Py) =13.49-3.26=10.23 Mpa.
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8-1 Engineering Rock Mass Classification ysiall (uigll ciiuaill
P sall Crial e sl
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il it el @l Al 5y s 4 o sdiall il Cavieatll G
e 5 e OS5 Jleal)
1-According to Rock Strength and Modulus of Elasticity.
A5 el Jalra s ) sauall da glial LA
Uniaxial _sasall ye sl galal bl lia) dee ook e elld oy
ledshy (D) W _kd JSill 4yl sl 4 5a 4 e compressive load test
Lulid o4 (D=35 mm ,50mm or 75 mm) & gl Hhd o < Cusy (L=2D)
03 (5 (Pitax) o) Sl s 5an 381 jall Jalusall Jaall Al cansny 5 (P) liey o
- ol Al

A p Max.

483l (e (Modulus Ratio) MR Jabeall duus Gl 2y Gl 2ay

E
MR = 150

Gult.
In which;

Eso 1S the tangential modulus at 50% of compression stress.
Jarall algal 10 9450 2ie (uleall Jalas
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Figure (8-1):Rock Strength and Modulus of Elasticity Test
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Jeadll 4L Cua e auall Gl 33a5 (Say (MR) s (o) 4ed o lalaic)
sl e (8-2 58-1) ulsaall b (Rock Strength)

Table(8-1)
Class A B C D E
- Very High High Medium Very Low
Descri ption Strength Strength Strength Low Strength Strength
Gult. ) >2250 1125-2250 | 562.5-1125 | 281.25-562.5 <281.5
(kg/cm®)
Table(8-2
Class Description MR
H High > 500
M Medium 200-500
L Low <200

@ Describe a rock with (AM) index.
The rock is very high strength [According to Table (8-1) ...Class A

with o> 2250 kg/cm?] and the medium modulus ratio [According

to Table (8-2)..... Class M with MR(200-500)].
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2-Rock Quality Designation Index (RQD):

(RQD) 3 Al 33 (sl sl sa[A]
The Rock Quality Designation index (RQD) was developed by
Deere (Deere et al 1967) to provide a quantitative estimate <S s
of rock mass quality from drill core logs _ésll &O3law (e 4 Al JiSl
SRR
RQD is defined as the percentage of intact core pieces longer than
100 mm in the total length of core.The core should be at least at
(54.7 mm in diameter)and should be drilled with a double-tube core
cylinder.
al100 o Jsb¥) dalud) danlid) adadl) (g 4y sl dpil) 43l (RQD) — <oy

ApuluY) 3l K Johall

The correct procedures formeasurement of the length of core pieces

and the calculation of RQD are summarized in Figure 8-1.
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L=38cm
L=17cm
Total length of core run = 200 cms

L=0
no pieces = 10 cm

L=20cm

A:lﬁw%z’

L=35cm

QDrilling break

2. Length of core pieces > 10 cm length
RQD = x 100
Total length of core run

38 +17+20+ x100 = 55%

RQD = 200

B oAl 83 Guual (8-3)d sl padins
Table (8-3)

"~ RQD % Description ]
0- 25 | Very poor !
25-50 ’ Poor
50-75 Fair
75-90 Good
90-100 Excellent J

|
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The following data represent the uni-axial load test for rock

specimen:

Diameter of rock core =5¢cm

Height of rock core = 10cm

Load (kg)

1200

2000

3006

4002

4002

4805

3803

Strain

0.05

0.08

0.13

0.20

0.28

0.32

0.37

Plot [c(kg/cm?) vs. €%] curve, and calculate:

1- oy, (Kg/em®)s smail) Jaxazall da lia

2- Modulus initial tangent ()i slaall 455 jall Jalaa

3-classify the rock according to rock strength and modulus of

elasticity.
Solution:
T
A=-D?
4
T
A= Z(S)Z = 19.63 cm?
y P
gy
ForP=122kg = 0 = = = —2 = 61.13 kg /cm?.
A 19.63
Stress,o Strain,g
(kg/cm?) %
61.13 5
101.88 8
153.13 13
203.87 20
203.87 28
244.78 32
193.73 37
|
Dr. Zaid H. Majeed 6 Asst. Prof. Imad H. Obead




Engineering Geology LECTURE NO. (8) Civil Eng. Dept.

First Year Sunday, April 24, 2016

‘_,’A Ot WS g o2le ) J gand) ‘f Al Gl e (d\.dﬁ‘)!\-iﬁ‘)!\) Ll POy (’Js"
:QJ\_"J\ JE

280 H
260
240
220
200
180
160
140
120
100

80

60

40

20

D 1 1 1 1 ll 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 2 46 8101214161820222426283032343638
Strain %

Stress

our, =244.78 kg/cm®
:(Modulus of initial tangent) iy Galaal) 435 jall Jalas 2agy

Ao
s

61.13 -0 >
E = 005-0 - 1222.6 kg/cm
dagliall 40 50%e (Modulus of tangent) osbeall &g el Jalae alagy

:(Ets0)cs sl
Ety, = 0.50,;;
€50%
0.5(244.78)
teg = 01 = 1223.85 kg/cm?
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_ Ets, 1223.85

MR = =
Oy 244.78

For oy =244.78 kg/cm?<281.5 kg/cm’=(from Table8-1) the rock is

class (E) very low strength.

For MR=5<200 =(from Table8-2) the rock is class (L) low modulus

ratio.

.. the rock is classify as (EL)
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