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Design of Shallow Foundation on Rock Mass : Methodology and Process
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Designation), RMR (Rock Mass Rating), Uniaxial Compression
Test, Direct Shear Test warld Parameter A nN1SNAEBU
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Abstract

The geological and engineering properties of rocks are
very importance in analysis and design of shallow
foundation on rocks. The stereonet method used for
investigates dip and strike direction of rock mass. Rocks
classification and engineering properties can determine from

RQD, RMR, compression test, and direct shear test and use

parameters in analysis and design by Hoek - Brown Criterion,

Bell and Hong Kong Geotechnical Engineering Office.
Keywords: Stereonet, RQD, RMR, Uniaxial Compression Test,
Direct Shear Test, Bearing Capacity
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ﬁuﬁdaugnusnnﬁu 3.2 9ayandniA1 RQD, Rock Quality Designation

Tupiedt 1 1dmaazdnatuiusiuiu 8 vau lne
funtenisiang 18insianzdisesevuinaiui fvinis
aammug’mmnﬁu
3 1 Uaya ROD, Rock Quality Designation

. " Depth | BH-t | BH2 | BH-3 | Bra | BHS | Br6 | BH7 | BH8
, . % % % % % % % %
oy 0-1 - - - - | 78 | 63| 70 | 56
1-2 - 60 - - 89 62 57 90
gﬂﬁ 3 MIINGIWTINLAFE 23 56 | 88 - - 9 | %4 | %4 | 88
3-4 79 71 - - 95 80 87 93
4-5 73 12 - - 95 85 98 92
5-6 94 96 - - 94 98 88 72
6-7 95 - - - - 82 89 -
7-8 85 - - - - - 78 -
8-9 87 - 90 32 - - - -
9-10 - - 91 92 - - - -
10-11 - - 90 54
11-12 - - 76 70
;{ ' : d 12-13 - - 90 99

U7l 4 Auifisdesvhgunniiu v i
3.3 UVBYANIINATIUNITNIA Uniaxial Compression

3. doyadmiunsinsei Test |
INHANINARDUIILIU 5 11qH F9M15197 2
3.1 q’j’a%aﬂqiéqiqQﬁnﬁmgﬂqqgiﬂjamaq s 2 ‘ﬁa;&amswmaau Uniaxial Compression Test
nnsiivdeyafianisszuusesunnvesiukazdnvae vau | yT/m’ v E ke Olintact
ssuuduiiu diendinsied Stereonet WudgULUUYRITRELAN il RocdKSC
dnfulidnuamsRtRuuUANTEU 327/51°(3U7 5 uas 6) Bi-1 | 2627 - - 400-600
BH-2 | 2627 - - 300-550
BH3 | 2627 - - 500-700
BH4 | 2627 | 01502 650,000-750,000 500-650
e _s BH-5 2.6-2.7 | 0.13-0.25 300,00-600,000 400-700
e 3.4 fayan1swagau Direct Shear Test
;. HANSVAGBUIIUIU 2 AIDE VIAFBUIDUNIUTEUIUTRY
% = uandansedi 3
@ . 397 3 ‘ﬁagamsmmaau Direct Shear Test
) | S N N Sample Peak Shear Strength Residual Shear Strength
i No. CoealMpa) | Ppeafdeg) | CoealMpa) | ouldeg)
. 0.0 53.87 0.0 3559
Ul 5 unuiisesunnuazUssvvesiuuinadIunoai g IusInsd 2 0.0 45.29 0.0 34.99

or FounDATION po—
3.5%8ya RMR, Rock Mass Rating

ndeyadirnluauauasdeyannuanisnageuly
esUftRnsaunsa Ussiumannasimsliiazuuuniudeuly 5
Usznisusznaulusie (Strength of Intact Rock, RQD, Spacing
of Joints, Condition of Joints, Ground Water) a13150a3Ulan
M397 4

POLE PLOT CONTOUR POLE PLOT 0SES PLOT
101 Data Wedge Faiure Plane faiure s 327/51 (strike/dip)

Ui 6 STEREONET U3iimuiiugnusn
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M5197 4 AU RMR CLASSIFICATION v83usiazviguiang

N = 2N g(Ng+ 1)

1/2 2
PARAMETER BHL  BH2 BH3 BH4  BHS NY = 05NNy 1)
Strength of Intact Rock 7 7 2 4 7 Ng = N2¢
2
RQD 3 13 8 8 17 Ng= tan'(45+¢)/2)
31 [3]
Spacing of Joints 20 20 20 20 20
Condition of Joints 20 20 12 12 20 M13519% 5 Correction factors for foundation shapes (L=Length,
B=width) [4]
Ground Water 7 7 7 7 7 Foundation Shape Cn Cs,
Summary p= p= 9 o 1 Strip (L/B>6) 1.0 1.0
Rectangular
' /B =2 1.12 0.9
[ % a v a
4, ‘Viaﬂﬂﬂiﬂq@{‘]m?jaaﬂLLUUE']'I.ﬁJﬂ:U‘L!WU L/B=5 1.05 0.95
N1509NKUUTINTINARITAAuveIn1sheadlag Square 1.25 0.85
wenn1seandu 2 du Mungiusinfinnsutuiuineutieegly Circular 12 0.7

WUITEUIU WaggIUTINTIINULTUUNTandu Slope faguit 7

dwiugusIninnauu Slope FagUN 8 aansammainssu
wsswunMuveiulafaaun1sn 3 [6]

/[

b 1) N
|
:
Z |
i et H |
i R
= @ ‘ s §
v o i | B
SR S
SUN 7 MSUUINUINMSRBNILUY zuﬁl 8 §IUIININUU Slope VBITUIHY
AMSAUIUAT Bearing Capacity mawwuﬁmﬁﬂlﬂmam
SnwnirmsivRlTaeandostudnuave st uTieanLUUR L CyeN, + (CQBY/Z)NW (3)
=
FS
YrH

4.1 General shear failure N

AsRURAKUUAALY (General Shear Failure) Wudnwaznis )
Y, = rock density

AdAvesiuillogrusinfuiinidnusiynisiinidnusede , . 2
C = rock mass cohesion MlAa1NA5199 6

(Ultimate Load) Tngldfin1sidsundamisuiuinsuas agiia )
- aom p f v uoa ) H = slope height
UINUVBINTAUSR (Failure Zone) LU 3 UTNAUMIENUAD Active 12 4
. . v 4 Neg 8% Ny laansdn 9
Zone, Intermediate Zone wag Passive lag [1] lalrauniswiie A Ta L

mAmMasnssuihninvesiugiusinduansluaunisn 1 . o
M1TNN 6 NMFUTULNAIIINNTNAFBY Uniaxial Compression Test, g,

luesufUinsidunamsnaseuluaunw [7]

1 .
— ROQ Rock mass properties
CflsAO'U(r) |:1+(ms 1/2-1-1)1/2] @ Prop
qa = (%) Uniaxial compressive strength Cohesion,c | Angle of friction
F.S.

- 0-70 0.33q, 0.1q, 30
m W8z s A A1 Empirical constants.
Tng [2] Ioldaumsdmsuussidiumaimdsiuimdnuesiu 70-100 0.3 - 0.8q, 0.1, i

v o

Ingldiugunnifidnvasluwovem ndendnsa waz 2enay
AIENNITN 2 UAE AT 5
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Bearing capacty factor N,

«nd & 348 § 81

/
v

Bearing capacity factor N,

o 20 40
Slope angle (3

g‘d‘ﬁ 9 N15%1A1 Bearing capacity factor 143U sloping ground

surface [9]
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Hong Kong

Hoek Geotechnical

YUAVDIFIY & Brown Bell Engineering

30 (1988) (1915) | Office , 1981

2 2 2

BXLXH G, T/m Q. T/m Q. T/m

F1A 1.4X1.4X1.0 80.00 1,813.00 457.00
F2A 1.5X3.0X1.0 72.00 1,626.00 410.00
F3A 3.0X3.0X1.0 80.00 1,817.00 458.00
FdA 4.0X4.0X1.0 80.00 1,820.00 460.00
F5A 3.0X4.0X1.5 73.00 1,656.00 417.00
F6A 4.0X4.0X1.5 80.00 1,825.00 460.00
FBA | 4.8X13.8X1.8 70.00 1,599.00 403.00

6. a3

N3PONKUUFIUSINFIUULTRAY Ididenaunisi 1 lesannld

#1 Bearing capacity nnaaun150uq Tuaunisiianuuwan
aun159uNA1 RMR Rock Mass Rating #9glusu m ua

719910

gs UM

Usgnaulunmsdwin lag RMR Aemsuseiliuamuaudivesiiuly
aundsznauluime 1. Mdwwedfiu 2. Anuanysalvesiiv 3.

STHTUIIVDITOYRDVDIAU 4. SNWUTYDITOUAD 5. JEAUUN

ms1zartuIslen g, Bearing Capacity NN 3@1N159Ue

7. AnAnssuUsenad

voveuRuinany o ival a.duny3 Alalinmsaduayuly

Sesloyauavanui
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Hoek, E., and Brown, E.T. 1988. The Hoek-Brown failure
criterion
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