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MECHANICAL CHARACTERS OF MUDSTONE
By Sakuro MURAYAMA and Norio YAGI

Synopsis

In this paper, mechanical characters of mudstones are investigated in related with
propagation velocity of ultrasonic longitudinal and transverse wave. The natural sample of
mudstone obtained from diluvial layer and the artificial clay sample highly consolidated in a
laboratory are used. Test results show that magnitude of propagation velocity of transverse
wave Vg has deep relation with mechanical characters of mudstone. As an example, the
relation between unconfined compressive strength and shear modulus calculated from Vg of any

kind of samples can be expressed by straight line through the origin.

1. ¥ 2 » =

Blf, i TORABELHEREDO N T 100m IZB X 3ENFR—Y v 7'BiTiibh, ZIHh oKX
Nz RSV TOIBERBVITEDON B XS -1 UL, 20X 3 RRBHIIERICHEL, BLin
SEVEOULAREEFEIFTHEREYTH L LS icEAbN3, FLEoRHOTERREZTHESEA, AHOK
EOEET, FREH»HD, BBICLVBEIRREIZVBRMEL, RHOBERETREENES, £2CTHE
HBE UKD ON B RTEERE po, HEMERBE g, SHERE E 2L 0ENEEREMMMhOFE
DETENRENEFETH 5, 2D 1FHRELT, RHAZLEET BT HEHREELNEL, £0HEE
TERBOSEREEOEEEERST LS & L, $RBETERINEEKEOK DS X STE
INTOBHENSAKEOM L & 132D HFMEESRIE S TOWE LS ICEDN DT, KEKLOK L
DIFHEC DO THEN, BEDNFNEBMAMTT 2FHEDILES EB 5T,

2 =¥l EBREE

FEBICAW AR OM T 0~300m KO UAdD (BHERKED) T, T oic >\ THERS
RER, BUEITHRER, BEEFHCEEEOREETN -7 L LELORBEZROIEBAR, filLiLS
17, BREOBICAT 2BRODICHIEEOBENRE . (RICRTRBRERIDDO» ), 20LERR
OFERERNTHEEREEEE EOMEEEAROH L THERKTH 5, 22 Th - &M CETESR
F) BHEET, REICX 2008NE EE0REEED B 20ic, HERNKRS 0 TRIESES L
ZBNTALHICE 2 DENDTTEE L (BAEERED. coRKE2RO TR ERBEORRE
T 720 COMTOYBNIEEIZHES 57, KRR L. L =76.2%, WHERHE P.L =30.7%TH 5.
RBEAERICHER U RBREIEETE GhE) 12X 0 0 ~1, 000kg /cm? D #iFH CEH IR T % 5 =i
B#TH B,

FEAR B MEEHIE S, 6em, 7 %8, Ocm, RNEFARHIERE 5. 0cm, & X10.0cmDOMEKTH 5,

BEHCEEENCERORFRE - ZN1HEB 7D THEESF L2 VBN T ABREBTFELT

_ 1 —



404 SUKBAS R ERERE 95 (H.41. 3)

Vs T3, ZHEHRBRKOMMICES €, RHERIESIERLBMORTICERL, ZEREE
DFAEFTILS THBETRMREERETLEDE, PLICX BT RbE /B (v Bifihd S
DEEDZDICKPABER S0, MOEhok) 2RETLH0EMY, FHERILHTE D S0ke/sec, #
#325ke/sec TH B0 FIET ZEBBHBEMOHAKEELTED, SOHERDOSDER NS EEHENK
L HESHETH 20T, BOBEROSOEH O,

3. E R B R

BHERHCH U TS » BT ERR X DB ONETESHE o b X CHEEREE 9. 2RI
MUTHRLI:DA Fig. 1 TH %0 pe READ EWHEEL D TRTREL LTS E oRKHIE
EERECH 572 C ENTFRINS, FRFRELESICHS2, 3ORMTITL - RBHERTD, HBR
RDEBLTHRE 7208, Bohi pe DEICHBRHREIEE (KREVDI2MEIV) bbb, Zhidb
2o MBEKEER ) v S OMOEREP Y T 2BOTEMALIK L ZRREBENREHITH S LD il
Phd, THEERHIIEe X RN TTRE -0 TH 508, BERIBIZFCEIDOODOTHHERIKICK
STHIEDDERA LD LN,

Fig. 1 ICBEBOMBERE VL BXOMBEGEE Vs 270y b L1, Vi, Vs liEESEEICHLIZIZ
TERMICHEML, EREERLT, FENEoDEZRD 2 E VL 3 1. 4km/sec LT D KPTOFRKED
HMEICELLRD, Vs JIZIT0IGETL, LA UBERBESAKE S, ROEETORNZ SO TORE
BR#TH 5720

Vi, Vs BXURKOFE » OEMMEINSE, BN O LS HIEHOK E OIS LT
RAETELEELZTRRICED Lamé O A, 1 NiEIN 3,

VL=VA+2ﬂ
p

Vo) £
=/ Z

Eole (1) XX DBEINIA, v OEEZAOTRALDEINIEY v 73K Esy BTV v v, BN
K, e HRERR G, LSRR ITEEESRE I N %,

_u(3A+2)
Eq Atp

(1), (2) KEAOTEMRRIOME L Vi, Vs KOKIFEHAEHREL T Table. 1 1ciiEL
1zo

—%, EREZRERAMOETEENEL DARSVERES 4, 7, 10, 60, 100, 200kg/cm? TEH
Lz dDIc 20T, Bk & RBOEREITED, FMEEROM%E Table. 1 (CiEL 1,

Table. 1 [CREINFK L DMEICOVTRITT 5 &, WEOEE Vo CHAEBGEE Vs BEAESRE
ZOWTIREKEDETEEHITENL T AL S TH 5, HsAkic >0 TRBHAK LR LML
RATRNT &, DUEING ED RIS B LR EDHBICL DML ST LOENERRE &Mk
TIEe FRBITEFRNE pe, HEIEMME ¢ & Vi, Vs COBRKIT Vi, Vs I EEBIKEBMT 2
(Fig. 1) OTEBRTIRITOTHS I8, WEDLAMBELBFRT T 3HRIZE ST THEN,

__2_



il - K : a0 405

propagation velocity of
longitudinal(V_) and shear(Vs) wave (km/sec)
05 1.0 1.5 20

preconsolidation pressure p,

, (kg/cm?2)
unconfined compressive strength q
O 10 20 30 40

8 —

e O C pc o VL o

Q%0

\ L] qu @ VS
o\ 0| overburden o
1 pressure
loo ° \\ Q@ (]
\
N8
— . o
E ) A o
< \
2200 \
< \
Sl e 8 P9 0
° ) o
°e % \g o ©
\ 0
o N )
300 e ' o—

Fig. 1 Variations of preconsolidation pressure p,, unconfined compressive strength
g4, and propagation velocity of ultrasonic wave Vi, Vg with depth.
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Fig. 4 Relations between consolidation pressure ¢, unconfined compressive strength ¢, and

water content w,
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Fig. 5 Relation between consolidation pressure o,, and unconfined compressive strength g,.
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