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Strength Parameters and Shear Behaviors of North-Cheju Basalt Rubble
Using Large-scale Triaxial Test

A A a" Jung, Chul-Min

R F F Kim, Jong-Soo
A q F° Chae, Young-Su
Abstract

According to the Korean Design Code for port and harbor facilities, bearing capacity of rubble mound under eccentric
and inclined load is calculated by the simplified Bishop method, and strength parameters are recommended to be
c=0.2%kg/cm? and ¢=35" for standard rubble if the compressive strength of parent rock is greater than 300kg/cm?,
according to research results by Junichi Mizukami(1991). But this facts have never been verified in Korea because there
was no large-scale triaxial test apparatus until 2000 in Korea. For the first time in Korea, the large-scale triaxial
test(sample diameter 30cm ; height 60cm) on the rubble originated from porous basalt rock in North-Cheju was
accomplished. Then strength parameters for basalt rubble produced in North-Cheju are recommended to be ¢ =0.3kg/cm?
and ¢=236" if the compressive strength of parent rock is greater than 400kg/cm?. And the shear behavior characteristics
of rubble, represented as particle breakage and dilatancy, are investigated.
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40 TR No. 690K L, 1991), B Q18ate] gh49] AEUEET} 300 ke/emPolAbold B2 02
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Holtz & Gibbs(1956) 76 mmAIZE/AEHT o MEE YRts Mo HE o gEe E is

Zeller & Wulliman(1957) 100 mm /&FHC XSl 27|71 dAE mep HHdEE S0t

Leslie(1963) 76 mm /MEHC OpaRZHOl CHSE 2|0 /FQ Y&s E 3.

Kirkpatrick (1965) 2 mm / M QXte] 27|7t Zago| T2t LiFOEEZE St

Fumagalli(1969) 20 mm / AEHG X 37|7t It met WeEoEZ2 St

Marachi, et al.(1972) 152 mm /HEFC AXte] FI|7t AAago| 2t WROEzt2 ST

Charles(1973) 76 mm /AEFD YRt 37|17t BEotet4+E YHOEZAE2 =3 37t

Valstad & Strom(1976) 76 mm /H4SHEC A Ydo| Botgtof o2t RO SEHXA HoA| S,

Donaghe & Cohen(1978) 51 mm /HEMH FCy YF0] SIIE] o2t ROz See XA HetA| 3.
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2 Amef diste] AgH=rt Ao A8k
Ler>S(1970)h ohFRt SR A Aol 1AL F,
Ze7t 2 YRE 2= A 2o 47RO S
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@) 9o} Py
o) Wake 7b7] The goiz mEd % ok 2
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2to] ol A48 WiurEzo] o Ak AL W
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ERTE dBHAEASAIEE o18sta] Hsh= 2ol 7t
el Folu A7 74 Aol E7HsE 9l
= Y8 FWedFao] TgrjdAE No. 699
(1991, Kk k), & 83t 949 d&EU=4=7T 300
kg/cm®ol4tolH 22 0.2 kg/em?, WHUFEEZ: 35°
< 71 4= Yok AAjstar Qo a2 o] ARe
7R A2 A AAtE AR Ao tigt HEA
& e 2 3t Ao B, SoA: B2 AdE F
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H 2 AT ¥ AEFIK E(1991), EAXIZ No.699)
KL TEEE] BT e
oz [N2E| 2aw | OF | sy uzws o |MHTS| 2E | HH wmns C |unmms|usyszs
2 Uz o , | 2= = HA} HEE | HEE 2 do° kg/cm? % 2
kg/em | % g/cm ALl 2| o 9 kg/cm © kg/cm
g/em kg/cm % % bq°
s 1.0 1.593 | 0.09 1.592 | 0.694 | 0.646 4.78 10.2 1.74 199 44.8 4.3
(;:]'_9‘]' 2.0 1.626 | 0.03 1.626 | 0.659 | 0.591 8.12 14.6 5.21 153 421 03'3558 4.7 700
4.0 1.631 0.10 1.629 | 0.655 | 0.541 14.7 15.0 6.57 206 40.8 8.7
_ _ 1.0 1.354 | 1.16 1.338 | 0.956 | 0.917 4.64 15.1 4.15 94.6 44.3 2.8
48] 43l 2.0 1.340 | 0.97 1.327 | 0.973 | 0.886 6.78 15.5 5.02 102 39.0 0.526 4.8 600
o | an - ; . . . : . ; . i 33.9 ’
4.0 1.342 | 0.66 1.333 | 0.964 | 0.736 121 14.8 8.79 149 37.0 8.2
s 1.0 1.484 | 0.18 1.481 | 0.821 | 0.778 4.06 14.0 1.63 106 4214 1.3
(;;:ll'ﬁll 2.0 1.454 | 0.16 1.452 | 0.859 | 0.836 6.78 14.8 5.19 127 39.0 03.2261 2.8 700
4.0 1.473 | 0.10 1.472 | 0.833 | 0.718 12.4 15.2 15.2 153 37.4 6.2
- 1.0 1.566 | 1.60 1.541 0.805 | 0.749 3.87 15.0 5.58 61 41.2 3.0
;jc;l 2.0 1.531 1.27 1.512 | 0.840 | 0.741 6.05 15.0 7.63 76 37.0 2962 6.0 800
1 ¥ 4.0 1.622 | 0.92 1.508 | 0.845 | 0.737 9.70 15.1 9.88 1083 33.2 6.0
o - 1.0 1.458 | 0.43 1.452 | 0.818 | 0.794 3.69 14.5 1.16 174 40.4 2.0
gﬁ 2.0 1.504 | 0.48 1.497 | 0.763 | 0.714 6.72 13.2 3.17 273 38.8 g;g 7.0 1130
4.0 1.646 | 0.34 1.460 | 0.807 | 0.735 10.9 151 8.66 222 35.2 11.0
1.0 1.259 | 9.75 1.147 | 1.039 | 0.951 2.80 15.1 6.82 50.7 35.7 14.3
At 0.260
I 2.0 1.235 | 8.83 1.135 | 1.060 | 0.924 4.61 14.7 9.17 62.1 32.4 29.0 16.7 153
4.0 1.250 | 8.81 1.149 | 1.035 | 0.773 8.44 15.1 1.0 86.6 30.9 22.8
o 1.0 1.328 | 7.81 1.232 | 0.919 | 0.832 2.50 15.0 7.81 34.2 33.7 12.3
ArRt Lli;:r 2.0 1.328 | 8.38 1.225 | 0.928 | 0.774 4.54 15.0 8.85 53.7 32.1 02'2589 14.3 98.3
4.0 1.246 | 6.33 1.172 | 1.016 | 0.726 7.21 15.0 11.9 64.9 28.3 26.4
1.0 1.278 | 6.07 1.205 | 0.965 | 0.874 2.16 15.0 8.70 27.7 31.3 12.9
Aot 0.046
I 2.0 1.226 | 6.24 1.154 | 1.051 0.846 3.93 15.0 11.0 38.1 29.7 59 5 18.7 180
4.0 1.275 | 7.57 1.185 | 0.997 | 0.685 7.93 15.0 13.9 63.4 29.9 25.0
3.1 YE goUledTs AEEY o] Hejolrt.
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I8 8. g% Mol YsURYE| B
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AL BRE A=AeE AR JallAe B Z—-Pés}
Al et o ¢, 8 A 7 4= vk A

& = Utk o B 2 BE ¢, F B ~“"‘7F6bﬂ =
Al B W2 A5Gl e ARG HoishA P71
A7t ok 29 ATE upgo R ¢ 9 E4E
A ZARE Zeazof 4 (2)F o]8ste] A, ¢E o
7P WS A e B 7} 718X ¢ =0.2kg/cm®
< °|85H TEYAEAGE AEE 5 Uohe AE
FJASFAHTH 9 =)

ool et ol F=ArE AN HAAE o
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. —1f c4qcosdy+ o3singy
¢y = sin (2)

03+ cqcos by

AA oA o]§dte = T 13]9] PAEUEA]
HETY ¢ 9t 1594 TAE FHEHL 4] (2)oA
ceE 0.2kg/em’2E 39 ¢, 5 7 & Uch

FETEY A2 1, 2 3 kg/em*2AY - AR
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