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Mechanical behavior of Bimrock —like Mateiral in

Li-shan Colluvial Deposits

Student : Wen-Hsiang Lo Advisor : Dr.Jyh Jong Liao

Institute of Civil Engineering

National Chiao Tung University

Abstract

The Li-shan colluvial deposits are composed of broken slate and its
weathered soils. The ground surface exhibits concave-convex
landforms which were formed by weathering and erosion. Thus, the
terrain and geology exlpieit. that landslide is easy to be triggered by
rainfall or earthquake in the atea.-Due-to the heterogeneity nature, the
mechanical behavior and mechanical properties of colluviual deposits are
difficult to be determined. Based on the nature, the broken slate with
grey clay of colluvial deposits in Li-shan area can be categorized as a
BIM (block in matrix) rock.

The study aims to invstigate the mechanical behavior of the BIM
rock. A series of undrained triaxial compression tests was performed on
the BIM rocks. Based on the experimental results, it can be found that
both the triaxial peak strength and tangential Young’s Modulus of the
BIM rock increase with the increase of block content in specimens; the
degree of modulous degradation for lower-block-content specimens is
more significant than that for higher-block-content specimens. After

observing failed specimens, it was found that failure path of high-block

il



content specimens is zigzag and the blocks located on the failure surface
were sheared. The fact can be explained that the larger of the block ratio
of the specimen is the higher of the triaxial peak strength of the BIM rock.
Finally, an approach is recommended for determining the mechanical
properties of BIM rocks by laboratory trial compression test associated

with numerical analysis.

Key Word : Colluvial deposit , Bimrock , Triaxial compressiontest ,Block
content.
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— AT
b
R BRI
B F
BRR PR R | R | hEk
SN 4 EBR oE T
’ % 4 (g/cm”3) (%) | (%) | (%) | (%)
M o
22 A 4
R fr 214 1 277 =049 | 1807 | 42 | 28 | 14
4 2
202 275 042 | 383 | NP | NP | NP
A d W EBRA
KRR 217 |2.75| 044 | 1059 | NP | NP | NP
HEF
iC ;-:iz 2
bhet | T TR 229 [282] 042 | 1515 | 25 | 18 | 7
A 2
o 194 |267| 06 | 1619 | NP | NP | NP
HEF
J‘-,g 1 _1_‘}3
phoo | ¥ FFEE 242 12741 023 | 851 | 32 | 21 | 11
ST ETE B 2BH2006)H R MAE S B (SY’ R SY) s A4 4
Ffy #502(SG) > STk FARS FL S #1033 % (C)

B AF990) & * & 7" Tk 2 gEF g o (NX & ) &7 -
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ORI AT A R AR R ERBHREET ER% Y S
oM KBRS L MR R H MR TR AR K ATHE
oo RS ERE T HM LRI RE 0.12% %R 2.7gem’ 1 £
2.70 ~ ok & 0.32% 0 ik AR Kb o F kR 026% %R
2.67g/cm’ ~ W E 2.69 ~ Bk 0.57% o A3 Bt iod Xk HEEA 15 (T
FIA&R A 22 o ¥t & ek~ By ? Bt Ak
PoRRERA R M HRRR S EFRE R R A
Bk g HRBRS f15
* RN T & 7 WWIBKIFEA TR AR K4 FEE B
% ATk FARY oK B 9:6%~14.5%4 T4aH - £ 2315t/m° = A
PR AR R ES&R G OpRAURA0.13~0. 29kg/cm®> § % Bk 4 18.2~18.5
PR T A EFI A R 10~14 2 460 B2 EAR
2 Ak3 > Ho BRBE AR Cc=0.088~0.092  Cr=0.023~0.024 -
d PN L R MFD KA ATY 0 32 #(1990)F A R
PR EESd B A TRALHFIE R M FEER  ATEEG
Fod FARD BRI LR o AR A F KR A 15%~18%2

&

é‘m‘;

B~ gt & 9~16 & » BE| L H KPR K G ; HF 2 T
XK 350 BB mEREA Mo VA R Nk

IR R A AR BN Rk R - B AR R P
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%27 BARFI(2007) 82483 A 3 K S M L H AR F

SRR A A
)

% R P AT A 4 Bt B N A A A w4
(1979) £ 55 pf

SR g 2 B B2 A A FowEE | wd
(1990) 5

B BR[| ki 44 4 B d 2 2 HE | wEd
(2007) S XL SIEE Ch g ERE |

R R00RE - F i H A S RAEE0% M Ak p T o B FRASBNAIRISF R H AT
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dONEEEE Y HCHEMBE A TR SR S e
EHFeg il P NERFEHEFRE o LTR LI AR TR

o 24 e FAF- BApE 3 5 R 2 BH2000)40E T

AN

BeiBz B G 6] Bl 2-8 5 F BBEQR006) T E AR A S FE kG 4D

"1)1’&

(SY)» 3 N-212~16m- Rl ® P &5 H ik aiple s g7 > Rz
EHFAR MT ARG RMEN I FERTREEBL S BE

ATE Rk A B S EADE Rk AN R A A FE I e L

ARG RS RREFZEETHA Sl P LA
TR AR AR g ﬁ%'- R L - R

LTSNS F i e el Ffé%% i,ﬁ*ﬁiﬂfﬂ&r’d& 9 ﬁ“w;}; ot x o

ek % 1H9E6 o

B 2-8N-2 12~ 16 m # < Bl(F  #5(2006))
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24 3 ~ FR G F LS BRI

A g BFEFA FE AARD Kt BE L oWl 2-9 T
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R TR T ARG B Efte A n i 2 AR 4R (AHH
FLEOAPLT B 2-9 5 F 2 WE(2006)N-2 HE#E T4 16-20 2 ¢ chift v R 2
B 16~17.6mikF TR H LB R A% THRLIAIFEELEFS

2K 17.6m~20m RIFEG A d B AT ZRL K o

Bl 2-9 N-216~20m # < Bl(F % ®5(2006))

Holtz 2 Willard (1961)% #7312 & R &4 4 & S fcen® it >
WA w RS (BB E O'24~26°)5 F) 3 (B E D'35°~377)¢ 4
BT E TR FIRFEL ZEH AP A BEREPEHI 0 PR
FA c ArrE i 4ok 2-80 *ﬁ%tbzﬂ v A et e o~ Bl B T

2t B2 QR F TR
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% 2-8FHL 7 EHKEI I D2 FE (Holtz,Willard(1961) )

| Gravel Clayey matrix | Sandy matrix

_ @) |(psi) [@'() | ¢7*(psD)
0 24 87 |357 |37
| 20 256 |70 |37 6.6
I35 251 |83
50 322 |45 413 |55
|60 342 |50 |42 5.0

* apparent cohesion

Marachi (1972)# 7 2 % 383 1 #2 (Rockfill) 4 5 |+ 5> 41 *
A7 FFMaH T BRI PLA T AT AHITE /L 2.80n, 12
in, 36 in PR FLERE >0 & W1 30.psiy 140 psi, 420psi, 2 650psi [F]

BRTGEE SR 2 iR oL R I

;;ﬁ;
fPJ*
-
&
R
=
{m
(&
&B\;
14

N
wa

1)h B % ks < 3 S 2 ) B
AL A b A 8 ho ] 2-10 0 & 2 AT T L GERE X TR P
PEIGEM I RASF R ERI B R TR S B s

S & o
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85-

T T
PYRAMID DAM MATERIAL

IPECIMEN  MAXIMUM
oram, PART 91ZE
. 3" 8"

1
CRUSHED BASALT

—_—

L

55

Angla of Internal Friction, Degrees
b

I T
OROVILLE DAM MATERIAL

N
=

Q 200 460 600 800
Confining Pressure, P.S.I.

o
o

Bl 2-10 F. % 4 i S0 I M A 4§ (Marachi ,1972)

2)Marachi & 3% 11 > 4422 A5k ~ Ferb BT E AR 0L > T e ipke
MR o RS AMN KPR BT LIt % R AR Y BT
23k AT A 0 %R 4% o 4o Pyramid 4 5 B KR 2 o
HREAELEZFRERE T L BUE - A B2 & £ (Crushed Basalt) » £
AR R PREIRA A FARAR Y 5 R TR R 7

LR e @ AR AR 5 F1A e Oroville 44 4 R 3k d £ P 42

S

SRt P ES K2 BEEE G 3~47 .

>

R 2

(S

EAeiL(198) g it dfg 2 2 (75 » ERHE LT AR E
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MAEIFLEAFE D > AU RN E RIS FRER o F R
PETEEFT AL T5%F 5 Pl s dp T B

Primsfl RO LA H R IV S PEAR & 2 P e B BRI ik
B A cApE g g AT EL 0% R EEAPT R
PR T A S 2 AR AEE A AL R e ek R P Sk S

Montrasio(1998)# 3 & + {1 ta f 35 (Parma) i 1T oL # 97 7% e

-~

(ﬂd\

)

m

F1 o Hwad ~ofs 2 R pE Bl o Montrasio - #

W)

AF 2 2 (complex soil) » T35 At a4 B {7 5 X 4

-M

v

\3\
\qﬁé
=h
('

e

=3
1

AN

&
o
Ik
*PE%‘

BETEANRER AT 55 g - [{H o

i

BE B R 7

LKA e 4 4 5 sl gl B (fine matrix) 2 2 3 4> (inclusions) > #

<

PR AT ARG E
Vg idfsed ¥ FRailf 7 £
Bl 2-11 35 2 o 32 & pr B8 AT s i) .

a)ilp Eec AR T 2 AR - St
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AFEE A BHITER TR REER 275
o) * iz B AF Y L5 R it(floating) , A < ALY 2
Bff o w e T e pE R IR ER A 0 AR AR TR

o EDEREIEE - AR IR 5B 2-11b)FA -

a) b) c)
Bl 2-11 #H.& A 24k 7 €72 75 (Montrasio, 1998)

Fp o P Y R 75 4% £ & > Montrasio 11

o R Rl B S R3S 20 A

X WA ABgE L L AdY 4 LE5 RiZEE B
REFIVREG AV FINERPIEE e 2 A7 £ p bl I
Li—2Ri
max i

:1—2,3/3—p ................................... oS58 2.2)
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B] 2-12 Montrasio #7 i3k e

Bl 2-13 5 1% 5% 2.2 (v > 7 5] it B 5

Ik

VR TAEM o B

)

PR E AR R A30% TR TRED20%EF LA F £
JRE| PR R S I F AR RORAT R o F 7 2ARES0%

oo NA AT R om B = 2T FY FM T 4 R ET L d #

Behavior govemned by coarse inclusions

| Behavior governed
by the matrix

0 0.2 04 O 015
p
B 2-13 %z &2 Faip¥HE2Z BRF M E (Montrasio , 1998)

X m Montrasio FIEFHFA] P ARERIT B IL > B 55 X IRIEMP IR
IBBG2ES ARR IRA T P EK o AR 7 s 3 123

AR FRT WIS Tt G ERE Tt B

W RO RRE TR AL 2B LW 2-13 A
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AR 2R AR 2 A WOTRh 7 £ { ST & o Vallejo 2

ﬂ_\\

Mawby(2000)3% & 3 I 5 7 1% & e=2m af 42 4 i 3] fs 2 dp tf 8 1 4
P EEFPEUTS R 5B bRk d R S ER(E 2-9)

& w2 542 kPa ~ 102.1 kPa ~ 150 kPa & &+ & 4 (2 ¥ 3 55k o

%29 527 5 B ew)-4d R £ 3248 (Vallejo,(2000))

Test Sample composition Mormal Porosity iy, Percentage by weight of
No. stress (kPa) (%) sand in mixture, o, (%)
Sand (N) Clay (N)

1 3 0 54.2 37 100

2 3 0 102.1 36

3 3 0 150.0 35

4 3 1 54.2 32 75

5 3 1 102.1 30

6 3 1 150.0 25

7 2 3 54.2 36 40

8 2 3 102.1 35

9 2 3 150.0 35

10 1 3 54.2 41 25

11 1 3 102.1 39

12 1 3 150.0 19

13 0 3 54.2 56 0

14 0 3 102.1 48

15 0 3 150.0 50

+ e v | N ~ ;l L o A= 5! A Z_ > 1
% 29°% chng, s F/EZEF R EE SEFLEFTF2LIEEFINIVEY

o?'ﬂ'—f‘i’\‘\z\ﬂ‘

La

[( /fs)+( /fc)] .............................. (23)

nmix =
Vo
H
Nix : F/EZET R L2 L[4 3

ve RFHEEL
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Vo @ BFR T 24 ) P AnEREREA

HT 2% @2 2% 4 B 2-14> BP 75083 584 40%

-.‘El\ “

TR A RS FRER G A Rz 7 o EALB 40%
MBS MR BRI REING TS %R 4 g Ao o

TR A LD G N A THESR o Vallejo 2 Mawby 1345 & % T 4

e

Iy Fm2 g R TN A0 % TR LA R 2R B
2 mE S RANTS WEAO %R Hh L AR A4 R

3y ENRZERE D UECEITHIELET BN A4S

R EG A PGV Fpt 4 BRI £y 2 A e
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120

® 0,=5342kPa

W o, =102.1kPa
100 L

A 0,=150kPa
60

40

L 4 —— L L j
20

Peak Shear Strength Tpeak (kPa)
I S

U 1 1 1 u)
100 80 60 40 20 D s
i 1 L 1 1 _nw .
0 20 40 B0 80 w0 ¢

Percentage by Weight of Sand (wg) and Clay (wg)
B 2-14 H Tz % 3 4 5589 5 Bat B i B (Vallejo , 2000)
e pF > Vallejo 2 Mawby ZIZILE S SgF) ~ 2B2 7 £ & (v ec
WA IR 0 VIS B R T R A M R
@ (B 2-15) - B 2-15 ¢ m& it L 33% 7 FELRH FIIchat i 5

R M I DN 24 RE e A F M

ETTNS
-
S
Ay
S
=
1
;Y
A
|l

L) 2-15 < Bl 2-16 ~ B) 2-17 3PP 4ofe @ R ATV 5 o B 2-17(A)

LA GCER SIS 0 T EER I S 0T & G

VT ,gg‘,ﬁ]: +LLL7#)F VT—I
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Lo FREE R4 ~ AR PE O Ao 2-16(A) ~ (C)FFA5T 5 A3 &
HE AR FBIVHY o R B AR R E IS FIARS R
Hed g4 Tl &Rl 2-157 FR0C >BMk o $402 2>
WG ATV P o AR ¢ it id A2 B3R IV e o

2-17(C) 5 #) 2 = 2AZED Bl FIPLIU v 0y w3kt ¢ oo

Ng =Vig =Vic T Vo coiiii (2.5)
V,
D = (2.6)
Vie +V¢

Vs P 5cEF) 7 I
Vet 5eEFE ~ gk A
Vyc @ &2 7 3L KA

ne - A2 hIt G

d 2R LS 2.6 FILWEI 2 27 ) #AkD B b A

N = ch _ ch
ch +Vc Ng
VVC = NsNe

N :v% gD (2.7)

Nmix-min : PI—,—'?ZE\!:'—& 2 é\' %" ':Lr;; éi']ﬁ’“iﬁ gt Fl'$
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W,
a)s—min = W
S + C

_ ¥sVs
7sVs + 7 Ve
_ s (Vr —Wis)
7s(Vr =Vis)+ 7. (Vs =)
_ 7s(1—ng)
ys(I=ng)+y.(1-n;)-n,

0.6 0.6 0.6
. Theoretical op =542 kPa 0564 iaonticad 0= 102.1 kPa — Theorciical 0, = 150 kPa
=== Laboratory ———m Laboratory ===k Laboratory
0.5F 0.5
x
= x E
E 0.4 & 0. <
L .
N A g
B a ]
é £ -
I= = -]
= 0.3 s 0.3 H
& & s
. 5
= -y §
z i
§ 0.2 5 0.2f
0.1 : 0.1k i 0.1
:
79 7
| £
0 Lt w,
0 " 1 L L 0 1 s 1
00 8 W W 0 0" 0 @ & ) w0 o a B I T
L " L L L A i 1 i L )
0 20 w0 &0 W 10 g 70 a0 &0 0 106 0 @ “ &0 % 00

P

B 2-15 7 p BRY 3-Hge s

u

W (g A Vallejo , 2000)

32



CLAY PARTICLES

(3t f Vallejo , 2000)

(A)

(C)
“ -
V

voids Vs

Bl 2-15 2Rl 2-14 4p 3 vo 5488 > Ly A SRS R A NRALE 7

v

EAR TR RZAFEL AR

3%
|4

B EFME AR b
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1B 3B BARLE b P FEREATRLR AP
TR R AR KT R Aok B 215 ARG BT .
2 RF ALY PR AR A Ao R AL A FR AT 2
HHETEABFLERMI R LSS TR RS 4 0IET o
Medley(2001)F% 5 A4 4c 4 — % chd ot 2 1 4f & % » S5 E A7 T
FTHF > MG o AR FRE 2 HHHEE H L - Medley
Won B A S HGE R BB AR H 038 ) JURAF & P S F B endg
BF7T 5AAARLIE bldoBdei b > (F5 tan®/A T tan®) > i 1.5
~2.0 HE o g p AL HRER RS o Rt B 7 L% A

B A g R B HHAR W AN E T

o

oA R G ORR

AR 2T A A F R -

2ol E 7B E KR B PR T el 0 BLA S F B

ol
ol

Pk R B IT D s N MR D BRI SO A o B U F P 2 phiER
Wy 2R d R EIR2-18hg% R TRl Y A&
BHZE0~40%0 2 > a3 7 EW80%- B> e Liv&Rve g

BH G RHG R RD FRERE R AR PR
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B 2-18 ,;,1;# Agt‘:,fi/\ LLp'::—} i@)‘&ﬁ;rﬁg % 8]

R 2 S A Y N R TS

N\

R A @ 7T R R Y e BB E AL 2 0k K] 1 30% ~ 60%
Fooep o] 2 2~4omo @t K PIERITHRIVE 22 ¢ o
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o
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Ik
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£
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B 2-19 N-2 52 ~ 56m 2 = B(F 2 B(2006))
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25. 1 3E# A5k ~ £ 0]~ R B

Marachi (1972) t (T3F R 4L 2. = fhidBe ¥ & 3] > P B b "g R
B AR T3 sem " oA B 2-10 0 F Fespk Ak BRIT R
FoFRTRELSR

e pF Marachi(1972)~ 3% Fliafie il L2 3358 > 3pRF 3 40 2

¥ooF Rend 4 R4 A o
252 7k & ~&fc R 2 3V

Zeller(1964)# B3 kB L efe R ¥ 2T %R S % € 7 “TRF#F
Wz kERFF PREGREToHRLF X DBFITY - & (7350
PP BB M FIN R AR R ¢ A foE R o FFE O Az B

AP RIRT o ) BEE B REA P FZOREH em E Lo

253 MK E B

ISRM 22 3% 8 = hig5 ™ > L 2B EL i 225 25~3.0> 12

—ﬁ 75/{ ;u FR&% )‘-;R"-‘}/{}’@ o
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254 FRz2 5
ZPhiEET O RRA A g RBEFRAE T B R L H e e
Bk FURS € B A5 > Robinson (1959)4 47 £ 4 £ &8 BIR

oo FRTH §EFRRE L 2R A H

Rt

Serdengecti 2 Boozer (1961)3#% 1! 3 /8 % BB ™ 5 2t > @ iF %

BUR R 5 ILs MR o o
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AR AR 5T 22 SR f B R
3.1 MTS 810 = #her H B #3% 4 &t

KB T A1 MTS-810 HALiR2k 8+ 2 4 4 p (7474 5 2 iy 2
S Rh A SEEE R BT 2 REFER - B HRERY 07
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PR T ERE S T FRE DT G- KA ZhE
FRERALN G - BiREG SRR E LS GRS HFRU
A B 1T 5 b 41> 2 O-Ring k348 U 2| B & FIURPF 4473 R
fg‘!:,o
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R LE o AARERA 2o
. ZhZ g R Z $h3 ¢ BEG 7 s (% 270 48 5 7 4hdk 304 > °%
K38 & 42iF 300 MPa) #1458 v K B m 50 224 > B 5 09 o4 > oK
£ B 4 xR L 15MPa + % 150 kg/em? e
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Bl 3.6 b Bango® 2§l (a5 HRAr & 2003)

322 £~ it

PR B4R 3.7 o o L 4 d Applied Measurement Limited

figenp BN FEF R TR RKET R Y UL 5 SOKN:
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B37 MBS FE R EHE B T4 2003)

FIRG KRS » FIURR A 4 Ed TML

2P A3 > A5 5 PW-20N # % 5 20 MPa » s 7 &

510V 5 3 Bk R 4 f Bde B 0 2RI 5 3.5 MPa -
he BT & SRR ¥ BB Aok % (B 3.8)
2 B RS EREWY Ko BARE S Y £ FARP BENTLY
NEVADA # # » 3% 5 3300 XL » l“%ﬁ#ﬁﬂ* 2mm poo pt kAL
5J:". T BAELE 0~23V o @ A 5V~20V T 2 MM E - F5P i
Fel WM T O A2 202 - e d A HLL A B T
Birlsn P AR B R EIIARRE o AR AEY M HT S
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4 % d MTS8I0 f %2 LVDT £ # 4 & ¥ i2 0.001 mm »

B

—-\

*#E ¥ E450mm 0 R TR G 10V -
TP VA A A REFEM R TS
B2 Rt T A phd i T E R ET AL E A
At 2 XK AREAEp Fegz T4 A ER Lk B3.10
AT BRI T LW R AL R AT o
. BEIBELLY: 28 P4 A3 0BEERFTT 54 2R
WA BEP o 1 T4 p RS KR TRk AR
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453 MBEZ A ATHEE

IR 3 R £R E T h/d & A Wiy | £8 | jocEE | FkR | B®E
(m) (mm) | (mm) (%) (%) (%) (kgfem®) | (kg/em?)
SG-N101 N1 18.23~18.38 152.5 62.9 2.42 47.39 60.83 65.3 4.50 2 0.75
SG-N201 N2 18.4~18.6 152.3 60.9 2.50 28.93 25.52 30.90 4.50 2 0.81
SG-N202 N2 44.8 ~45.0 153.47 62.2 2.47 27.58 27.25 30.44 2.00 2 0.85
SG-N203 N2 53.4~5.36 183.125 61.15 2.98 33.13 33.79 39.38 6.00 2 0.86
SG-Ah101 Ahl 37.03~37.18 151.68 61.93 2.45 3.84 14.53 16.81 4.50 2 0.83
SG-Ah102 Ahl 37.55~37.75 153.49 61.63 2.50 16.61 17.28 18.96 6.00 2 0.75
SG-Ah103 Ahl 37.80~37.95 152.32 60.97 2:50 51.21 56.86 61.70 4.50 2 0.77
SG-Ah104 Ahl 38.70~38.85 159.49 61.19 2.60 19.41 30.11 33.91 2.00 2 0.82
SG-Ah105 Ahl 38.85~39.00 155.28 62.21 2.50 27.66 27.89 31.29 4.50 2 0.83
SG-Ah106 Ahl 39.55~39.70 150.55 6.061 2.49 19.76 17.44 20.00 6.00 2 0.76
SG-Ah107 Ahl 12.00~12.15 157.00 60.96 2.57 12.40 23.07 28.06 2.00 2 0.82
SG-Ah108 Ahl 16.80~16.95 164.92 60.24 2.72 270 3.89 4.80 4.50 2 0.87
SG-Ah109 Ahl 19.85~20.00 151.59 5.937 2.55 3.93 3.02 3.47 2.00 2 0.85
SG-Ah110 Ahl 17.05~17.20 169.13 6.092 2.76 2.32 5.02 6.39 2.00 2 0.89
SG-Ahll11 Ahl 17.25~17.40 152.88 6.092 2.510 17.91 18.40 20.21 6.00 2 0.88

xR A& CSG

p R e

v

% 2 WH2006) TR F & ¢ 4 R &
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% S54RWAAPF LA

A S PCEL | EfrpokE | EfrEE fcHE | g
(%) (KN/m*) (kN/m*)
SG-N101 N1 3.91 25.51 24.55 0.068
SG-N201 N2 9.77 24.88 22.66 0.163
SG-N202 N2 6.988 25.26 23.61 0.101
SG-N203 N2 731 24.20 22.55 0.153
SG-Ah101 Ahl 8.177 24.67 22.80 0.201
SG-Ah102 Ahl 5.838 25.53 24.12 0.096
SG-Ah103 Ahl 6.516 25.72 24.15 0.119
SG-Ah104 Ahl 7.13 25.56 23.86 0.125
SG-Ah105 Ahl 3.42 2432 23.52 0.150
SG-Ah106 Ahl 8.23 25.03 23.12 0.148
SG-Ah107 Ahl 6.09 24/54 21.68 0.235
SG-Ah108 Ahl 9.05 23130 21.36 0.247
SG-Ah109 Ahl 6.79 24.45 22.90 0.169
SG-Ah110 Ahl 9.14 23.58 21.61 0.238
SG-Ahl11 Ahl 4.73 24.03 22.95 0.167
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.
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. 10 Glrain Size D (mm(;.1
Figure No. Bl A.11 SG-Ah102 # . # # .4 & 2 p% 7 L B
Project.No F oLy 5 % % N ’f#f# (FE LRI+ B4
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ok 5 ¢ SG-Ah102 BRAE DA RRL A Ad LH.Z
&??3'“ gt ¢ AH-1 WBEIFR 1 37.55~3775m B : MTSLVDT, 50KN Load Cell , Proximeter
AR B MTS 810 b BR3E %1 0.3% /min ;é,'ﬁé?'fﬁ PR
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Pk 5l - SG-Ah103

HRAE D A AR A

HH. 5 E 61.70%

#Fit i - AH-1

FEIER 37.80~3795m 7 : MTSLVDT, 50KN Load Cell , Proximeter

FAIRE - MTS 810

4Rk 5 1 0.3% /min ;4%56%'?5 R
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Pk %l ¢ SG-Ah103 BRAE DA RRL A Ad 2B 7 E 61.70%
&?}53“ Mm% ¢ AH-1 WkFER 1 37.80~3795m £ : MTSLVDT, 50KN Load Cell , Proximeter
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Rk e ¢ SG-Ahl104 BRAE DA RRL A Ad HEH 7 E 33.91%
#Fit S ¢ AH-1 FEIER C38.70~38.85m 7 : MTSLVDT, 50KN Load Cell , Proximeter
AR B MTS 810 4o RiE F 1 0.3% /min ;éf%%ﬁ PR

100 L

N

80

60

"

Passing Percentage N (%)

20

*

100 10 1 01
Grain Size D (mm)
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FE % ¢ SG-Ah104 BRAE DA RRL A Ad LHE. 7 E 33.91%
{gﬁbﬂ ¥ D AH-1 RERERE ©38.70~38.85m 7 : MTSLVDT, 50KN Load Cell , Proximeter
AR B MTS 810 b BR3E %1 0.3% /min ;é.‘ﬁé?'fﬁ PR
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P 5 0 SG-Ah105 BRAE DA RRL A Ad 2H.7 £ 31.29%

#Fit S ¢ AH-1 FEEIERE 38.85 ~39.00m |#iB : MTSLVDT, 50KN Load Cell , Proximeter
AR B MTS 810 4o RiE F 1 0.3% /min ;éf%ﬁ'fqz PR
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ok M5 ¢ SG-Ah105 BRAE DA RRL A Ad EHE 7 E 31.29%
#Fit S ¢ AH-1 WSIERE 1 38.85 ~ 39.00m |£R : MTSLVDT, 50KN Load Cell , Proximeter
4% E  MTS 810 4e B 3E 5 1 0.3% /min HEE R
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#% 5+ SG-Ah106 BRAE DA RRL A Ad £H. 7 £ 20.00%

#Fit i - AH-1 RERIFER 39,55 ~39.70m |£# : MTSLVDT, 50KN Load Cell , Proximeter
AR B MTS 810 4o RiE F 1 0.3% /min ;éf%%%z PR
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#F% %L ¢ SG-Ah106 BRAE DA RRL A Ad £H. 7 £ 20.00%
{gﬁbﬂ ¥ D AH-1 FEEIERE 39,55 ~39.70m |£B : MTSLVDT, 50KN Load Cell , Proximeter
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W%k % - SG-Ah107

ERE A d AR A d A #EH. 7 £ 28.06%

#Fit i - AH-1

BEER 12.00 ~ 12.15m |8 : MTS LVDT, 50KN Load Cell , Proximeter

AR B MTS 810 b BR3E %1 0.3% /min ;éf%%'fﬁ PR
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Pk 5 ¢ SG-Ah107 BRAE DA RRL A Ad L HE 7 F 28.06%
#E3' o5t @ AH-1 FEEIERE 12.00 ~ 12.15m |#B] ¢ MTSLVDT, 50KN Load Cell , Proximeter
AR B MTS 810 de B iE % 1 0.3% /min ’;ﬁﬁﬁdﬁ PR
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Pk %l - SG-Ah108

HRAE D A AR A

LK 5 E 4.80%

#Fit i - AH-1

#BHRIFR 1 16.80~16.95m 8 . MTSLVDT, 50KN Load Cell , Proximeter

AR B MTS 810 4o RiE F 1 0.3% /min ;é,%%'fﬁ PR
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R %% - SG-Ahl108

ERE A d AR A d A LH 5 E 4.80%

#Fit i - AH-1

WFEFR 0 16.80~16.95m 7 : MTSLVDT, 50KN Load Cell , Proximeter

AR B MTS 810 b BR3E %1 0.3% /min ;é.‘%?—fﬁ PR
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5% %% 1 SG-Ah109 HE B A d AR A g piLg L 34TH
i B ¢ AH-] W#%FR 119.85 ~ 20.0m | : MTSLVDT, 50KN Load Cell , Proximeter
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Rk %% - SG-Ah109

TR T

#RAEE WH 5 E 3.47%

#Fit i - AH-1

waiFER 1 19.85 ~ 20.0m |2

MTS LVDT , 50KN Load Cell , Proximeter
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% 5 0 SG-Ahl10 BREE DA AR A R 2H. 7 £ 6.39%

kit o ¢ AH-1 wEkFER 1 17.05~17.20m £ . MTSLVDT, 50KN Load Cell , Proximeter
AR B MTS 810 b BR3E %1 0.3% /min ;éb'é%'fﬁ PR
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3R % ¢ SG-Ah110 BRAE DA RRL A Ad HH. 7 F 6.39%
#Fit i - AH-1 wE&FER 1 17.05~17.20m £ : MTSLVDT, 50KN Load Cell , Proximeter
AR B MTS 810 4o RiE F 1 0.3% /min ;35.‘56?'?5 PR
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W 5 0 SG-Ahlll BRAE DA RRL A Ad 2H.7 £ 20.21%

#Fit i - AH-1 wkRFER C17.25~17.40m £ : MTSLVDT, 50KN Load Cell , Proximeter
AR B MTS 810 4o RiE F 1 0.3% /min ;éf%%'fﬁ PR
%/ 60 \‘\
2 »
e
RN
20 \{’\
e
*—o
0 g dm:
100 10 Glrain Size D (mm(;l 0.01 0.001
Figure No. B A.29 SG-Ahll1l & fﬁ_:‘f' R AR I €2 i ]
Project.No #H b Bl 7]5% /é] v gt ’f#% (FE2AI)2 4 Fi75

134




R M5 - SG-Ahlll BRAE DA RRL A Ad 2H.7 £ 20.21%

#Fit i - AH-1 WEER 1 17.25~17.40 m ¥ : MTSLVDT, 50KN Load Cell , Proximeter
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PETE TR



% Cl ¥ # - By Pskitd

3 P B (m) o Efc s kR (%) 3
X-2 36.4 ~36.55 2.782 0.276 0.007548
43.75 ~43.90 2505 0.224 0.006023
N-2 66.56 ~ 66.7 2751 0.226 0.006208
62.2 ~62.35 2.780 0.221 0.006122
76.2 ~76.4 2.763 0.272 0.007492
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% C2 43— At Pirmiid

i e (m) g EEALY; R T ldp i
N1 18.0~19 2.673 32 40 8
N2 18.0~19 2. 697 37 42 5
45.0 ~ 46 2. 652 %3 29 6
53.0 ~54 2.754 28 37 9
AH1 12.~ 14 2.735 18 30 12
14~16 2.7797
17~ 18 2.7716 31 48 17
19 ~20 2.7708
37~38 2.7793 25 44 19
38~39 2.7156 22 40 18
39~40 2. 697 29 43 14
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% C3NII2~16m #E#H | 22t

~(m)  Hfilem)  B(cm)
1.91 1.52 0.872
2 1.152 0.63
2.382 2.374 1.038
2.514 2.044 1.084

1.97 1.262 1.4
34 2.032 1.866
4.714 3.25 1.74

3.1 2.076 2.032
1.852 1.506 1.568
3.746 2.252 1.888

3.28 24 0.81
2.704 245 1.155
4.288 2.01 1.478
3988 2.166 1.888
2.146 1,538 1.168
2.704 2.628 1
3366 1.748 1.372
1.968 1.684 0.96
2.692 1.768 0.822
2.836 1.788 1.262
2.944 1.572 1.164
2.034 1.926 0.738
1.738 1.3 0.61
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# CAN244 ~48m # B~ /] kL3t

~fifiem) [ifi(cm) |'f(cm)
1.988 1.722 0.68
1.968 1.64 0.412
2.66 1.688 1.014
2.99 2.504 1.082
4.188 3.22 1.49
2.642 1.956 1.312
291 1.554 0.684
2.118 1.656 0.55
1.996 1.478 1.048
2.706 1.782 0.64
2.07 1.888 0.518
1.726 1.708 0.544
1.948 1.344 1.366
2.28 pay.. 1.32
21202 1.968 0.956
1.406 1439 0.84
2.03 1.938 0.638
2566 1.978 0.56
2.586 oy 0.556
1.952 1.408 0.908
2.35 1.898 0.942
2.024 1.336 0.536
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