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Engineering Geological Properties of Mudstone and Shale

5 1
%y %

1) Aedigte A FHAAN2ATEY =25y

_18_



Seminar and Field Workshop for Mudstone and Shale / November 29~30 2002

oI} Mol NWIBEH S

Engineering Géol_ogical Properties of Mudstone and Shale
LI R

1) Aedstn AFEZA2FFF 20T, Assistant Professor, School of Civil, Urban & GeoSystem
Engineering, Seoul National University ’ '
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gol A% Wastel ZE Ash WTHANEY L EAS §AF AT BolE § ESF
Aol A% 247 93 U F3E AR 4@ 484 A 7HEe] dAR HE s
4gdol Mol Y Ao ASE FFHoz ettt s¥el B FEA w8 I3
Avde A7 FEERF gL ARHA BAY geAnte WFHe EAdE &

dol7h WFA AF (Slake durability test), Modified Jar test, 3’§5‘L° &

test) 59 AF3 APHol F2 ALHD on g FFINE Hee AFE 5+ U
olHE APAY AMolN BY AEA (d: BPL)VoE NYFTHE EHL Hotates AS
ZRE dFE ¥ & ez, XA 3HEEAHAY (XRD: X-Ray Diffraction Test),
TG-DTAEA, FA1HA 8% (SEM: Scanning Electron Microscope) o1¥]x] &4, F47
S 2349 S5 o4 +9%9 A¥ARE FPHo2 HMtE Aol whgtE e
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oomEd H44 BAGY YA BFY BHY 54 2ol Y $28 J1E0] HE T
AR A2 ERAE HHS B olgH AYE BFIZ U (2Y 1. BE ¢
3 vjas 2 W DEE 47 ¥ dehte S AWHA SHE RFD Ao (2
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ol AdS BAA (fissility)d] EA AFo- wa} ol H, 535 434 (calcareous)
Ao A Yk A 1Y (marhoz FRETY (29 3. AWAPLE TRo| odat
FE2 YAt FL Holmz FAUAAFE $¢ ojuA BAE Yasts ¥k

A 44 S B8 wgel g g FFHY HAY] AhFo vehte
A4 el o, AY, AY, oY, 4HY Fol A F& olTE ALE Taoh Ay
oz ¥ 997 oYEY 2324 Mg FHAT e YYE E2vho

At A, A, 013 olFYE AMHY Sz FAY AAAEFAN AHIHAD.
GoA 2 938 FAEHI THY S0 G2 Yehtez BEgd £Y8 A8 9
54 %7} 2AdA 59 +Y oeee 3 A (2Y 4.

HEge WEgez ¥3¢ A Azoua )8 2ASE FY F Void index AZE ¢
HARE 1N $¢ 8 BT F FHE B9 ¥¢ A2YF 9T 02 BAET By
4% dwrdoz 2 W HHA4E F GAAsol o o3 dojd oW AT olAYMe
Void indexst %€ g BolA BT (28 5). A FH AL 2 g4 4447 9
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Particles ((\or Grains)

Detrital (terrigenous)
>50% Grains of Rock & Silicate Minerals

Unconsolidated raw

. Geological Consolidated as
Size(mm)| Name Material Term rock
Conglomerate
Boulder . Breceia
200 Storm beach
Colluvium
(scree, or talus)
Cobble Glacial boulder beds Tillite
60
~ |Coarse-alluvium mainly
T (e.g. wadi) rudaceous |rock
Pebble ' fragments Conglomerate.
4
gravel
Granule Grit
l/ Fine-alluvium
2 Deltaic grits
- land sands
T ' (Sandstone
arkose, greywacke,
Sand sand areénaceous and other varieties)
\L : IS)and beach Loess
esert sand
006 & dust -
mainly
. ] Estuarine silt mineral .
Silt silt fragments Siltstone
0.002 Glacial silts
& clays argillaceous
Clay - |clay |clay ‘Mudstone & Shale
ooze '
a8 1. X3 7|of 2 E|XQF H= (based on Blyth & de Freitas, 1984)
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Rock Type Density Range (kg/m’) -
Granite 2,016~2,809
Quartz diorite 2,680~2,960
Gabbro 2,850~3,120
Sandstone 2,170~2,700

Limestone . 2,370~2,750

Shale 2,060~ 2,660
Gneiss 2,590 ~3,060
Shist 2,700~3,030
Slate 2,720~2,840

22 2. 2o U (after Clark, 1966; Daly et. al., 1966)

Chrbonate

50%  Panr

2 o
&% “Bandstong |

{}{\a\\ Arg!ﬁqc 2ous

Organic

_ Limestone

50%

J8 3. F4ME0 mME EXeto] EF (Mathewson, 1981)
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0.01 0.1 1010 100
Void Index
Bt X|AICHet Void Index ZHA| (after Duncan et al, 1968)

38 5. Mg, ofgtd CHst
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Mol cHEt QST 858 A (after Colback and Wild, 1965)
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0.1 1.0 10 100
- Void index

a8l 7. Mjo|tofl cist EbAuiel Void Index 2| (after Duncan et al, 1968)

3. Zatx BN 018 TS XNPIEH =AM FoAH

A% FEHH AL tiol FE oAY AA B EAY Edol, BRA, e
s 2 A2g ALEH) BAZ U + Aok |

3.1 £301Y s& A FTH HIt

2707 BAL olAYL ojF= HEF JEo $EF wud
AN E G4oz T3Pz AgY TZHY FEE Y- BWRE 2T
We) olF Frex E4oz wi® FHAHEO SR =250

= & NI AT BN NFEAA 9B GE AL AR B
%, AA9Y A 59 Ax) Ao B A8/ FaSA ALHAW o |
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TRELEY
< PR F37] oz fH %10}71] Slake durability test® &3} £4& ¢ Ao o ¥
We olm ZAturEe s (ISRM: International Society for Rock Mechanics)ol M Qe H
HE FHAAME E3 &&3 o

o] A%

2 B3 T3t 240F Fo| sHola N4 E T AWY I &= (3, A
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2012 e EEo2 AsA B WMAAE HE HA ATAHE TAZ Pou} (1Y 8)
7 H29 ‘H‘T‘%T}Q} Efo] w3 (o)A, 1999; Czerewko & Cripps, 2002), 2#0]2
o]4e] WEFHo VLY AOE Eosb UE AYRT o] U} FA Eg0) vy
FA4 e, o | |
23 YA A2 £Y3T U EHULES 2S FHAE L FRHEL )2
PN} Yol YTY X$E s ‘ Z
AL JHAAE sdola WTH A4E 722 o THNPEES BEIE Aol o HYstg,
oA WANASY FHRTH T 7MY A BAANL BAR) AHME Sdo)
3 Y4 A5E 535 049 HojE7x ARANAY AFEHE
B3E WG o] AARY 2Aolnz FF e o FLHA
Bt =8 Zs7t A Az tsiAE Modified Jar test’t F
Y $go] Bad.

jAFAME HE 4 HEoz A% BFAel 7As vehtn o] ISYSFES B3
€9 #A (29 9), Void indexh *"&"“ﬁ’i%‘%-‘l} A (2" 10) Tl ABHY SHe=

298 BIVE A - wz—iol d94e BUHE o)
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A8 2as gom sdoa WP A=, XRD $4A4E, HEFES O ABE ¥
TG-DTA 2472, SEM Z2 5 87 3¢ £45%& Reo| nhassoh
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3.3. OE ABA HYEH

Eil*}ﬂ Qo] S guelA b BAol olEe ¥Eoz gREs ojdge te
7o H5d3 g4 deds 2 AFY FAE F mm WA F mol7A GFsA Uet
L}-T'- glol wke] TA BF, HE AR AP, 4Y ZHY HAe) 43I e FHE B
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AEF B4 £, 20 %E FEH Yol ExHold, FolA AFE oJFE AFH, 2
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awelling stroin index
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ZZ =2} Swelling Strain 2t (after Duncan, 1969)



Swelling Strain
0.100 p= — Shale

—— Sandstone
0.010 =
0.001 f=
0.0001 1
01 1.0 10 100

Void Index

12! 10. Swelling Strainz} Void Index 24| (after Duncan et al, 1968)

AL e FHEMNE AT Yoz WY 4%, 9FE VY, YEAE 24 2
3 7z sohg 9¥ XRD, TG-DTA, SEM, $574%F 2359 24823 5729 ¢
et 7lEe] Axe 2L JxARe $84e Y & dn ¥F
AFE & Aok
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