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Development of Stress, Load and Displacement Controlled Direct Shear
Apparatus for Jointed Rock
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SYNOPSIS : A new stress, load and displacement controlled direct shear apparatus has recently been
developed at the Hyundai Institute of Construction Technology. This direct shear apparatus is capable
of testing of rock joint under constant normal stiffness, constant normal stress or constant normal
load boundary conditions. This paper describes this direct shear apparatus and illusrates results of
shear tests at constant normal stress condition, constant normal load condition and constant normal
stiffness condition with dental stones which have a same joint roughness and unconfined compressive
strength.
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7 (stiffness)# FF5 oA o A (dilation)o] =FE J oo 7|lgtr. 2 L ¢
goju} %, 2t oHE i 22 F2A HEUAANE TATTHIY 1), (D). 8F2DE
ALst7l faiAe &9, MY, FAst JEtEE stoorgith 71E AEIELS 9A F3&Y

E #FA%7] AMA FASFS GASA FAT dEHiolA HR AR AR F FAY =)
T E AHE AMEStq Ao Z7] AolwtE MPAZ 2N Jhestdn. v AW HddAFe] F
2 I FZolE YAtz 7] dfid od FAHES FHEIVFE 43 o B =FdAe 45
=, A7 }d?_;‘c} AEE 28 A9 271 ZAxA dizgh AaAgo] 7t dd daAg7d g
2 T B $Ue AF AA distd AT £38Y dH, 4R FAST A" 29n
AW AsE “el(infinite normal stiffness) ZEjel g AdAd 2=E v, £43H9.
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(1) ROCK (%) UNDERGROUND  (c) ROCK-SOCKETED
SLOPE OPENING PILE
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N=Constant, K= 0 N # Constant, K# 0

(d) GROUTED
ROCK ANCHOR

a9 1. Y8 Ag A% 9 d(Mouchaorab and Benmokrane, 1994)

2. Ha® AHFHS A 57

o BYW PAVAF/E AUAY 71&ATFLAA 19 642 BA AA, A FRAAT ol
NBE #4%F A A2Y, $HHE A A2d, BG4, AoFA L HolH A FA= 7

AHAUHTE 2).

39 2 94 AelY APAD A=Y

AP[AGE Algrie dde a2y 3o Jehgd. A9ACT RFAE $£FEES JF8lE vertical
actuator(l), vertical actuator& 43lZ2 &2 o] LAHAF]= side jack(2), columne W}t A4st2 &3 o]

o} $23lF& A A3 cross head(3), cross headE columnol ZAAF1E clamp(d), $33F S A A
3l 4719 column(5), F3A 35S ZFA3E load cell(6), VFAIIA] VES FAE grip(?), AZ9 AA
S BASm AGA] 44 AE Y roll# picthE 7Hs3Al 8+ spherical seat(8)9 swivel joint(9), AZ
& FT 45 A9EAK10), AE9 dilation©] 7}e3t=E3H= roller bearing(11), dilationg FA3tE A
F &% 4709 3 LVDTU2), ¥ A7F W3 e #3335 S 7H8E horizontal actuator(13), 333 &
Z7338te load cell(14), 3ty HAWAA(15), 3% AGAAE ¥4 s@2 BF 7%

A8+ linear
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motion bearing(16), A% Agtgztet a3 WA FuddE #AASE £% LVDTAD), +33F
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7 7

% 3 ¢4 2EE AP N80 92

& XA 3= 4709 reaction bar(18)9} stiff plate(19), B A& A= $£HolF & 7Hs s linear
motion bering@ AL COE FAHAUY. £23 +3 actuators ZZ+ 15ton &FelH 3, 6, 10 15ton
dAEZ A= AbgE zZF wAE 10% ol adFAME 01%9 AEE FATY WAE FAE
= z}zte] LVDTE 0.00lmme AEE 23 gt zZtzke] MMM SHE AE5EL Z4zbe] amplifierol
A ZEx)0] feed back 3t servo valved Aojstd a3 WA E ok 1y EHAlol= AF3t
2ol MTo] w 2L YASA KAANNAY, dAHHew WHAND F ojoktnE HE
AWsle 24sa Ay g Hgste dFL Jtgstorgitt. A FetA vElYE A
220 atd AAR HYD A HEHL gdgeln, THo dsq AAA H B¢ HS
A3olth ATUAPA A7} BAsH FEHL AsAHEY £A8Ho] AT £ BF o
Aol wrds] Fo}okdth(Ooi and Cater, 1987a). W9l W& HEFUH L tdFHez Yyed +
(Hencher and Richard, 1989). ’
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Zith o] 73:#% HYE LFE ZE€S ¥e 3 U H2dg Rol 19 A7 = A SR E
goj i Aol &3 9 *‘El’ a7 Adelzh g4 q(la 4). OI e deE 27 HEYE Lo
¥ ilxﬂ% A 1 (dental stone)E YA ol hulz wrEslo —-!—E‘Coﬂ Fol 1 d7F FAstd. XA
& HuEe 227348 2 A82A B M1 22 Hm 019 & W 1AzZF B3%E B =7t 600kg/cm®
of gdd. Ade A8Fold Fole 55mm, A4 L 100mmolth $Ue AEE AlLdd XA Simm,

o]
NAE Adete 19 Fo ASAHLZEE SARUDY. o] AGAe Aoy =

uj el (274 51) A2 =

AR A3 0.22/1 512 +11(kg/cm®)

4. A[EES 9 BN

LT A= HYFEE = 7R A datd 2] $218F 3027keS JFE T AA 43
<38 FH, 4B FANF dul, 9 FA A (stiffness) Ao tist dald AGA DL asigr)
AEEEE Imm/min 22 15mm 74X M YAolS 392, dolge AA7AL 250msec vl 132
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st #8889 Ade RE AvdsA Wsd gude AHSHES 4T 19 6@dE I
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A9 4zl AAE 725D Aee UL Avddel det sy Budd Fgse £4¢
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