MRS TR % 52 1 7o KILKBDRE P .00 T80

EHEIEEH L ORI K5 &
NRTERESE YN SR R & 2 8
DR SN D, BT, BHIERICBIT 5
u—AstEEMEFERALLE SV F
A b L BB EOR T B RE D B &
TWwhb, %I, EHu— AL DTLTHE
BT h 5L - ¥ ANTRE TR
L, w—ABEHOEES Y]
TBI L RITole KIUKERHEA
DOEMP R T AR Y S8
2R, SHOYHBTOIE
WARRR LB 2 izl o, S5
IR 72,

H1ETE, Fame LTHPITRE
BET AREROPIFE R BT 5 L &
bz, YO HMICOWTIRAT
Vw3, EREREHRA XD ETRI
ST 5 T, KL R E R 3
RS AmLT WS, o—4aL CKIIIK
RV, T OES N INE
TOYEEETE L ViRESh
T, Bt T -fEY O Zp
THETE, TEEEECTH D THE
o, W ANTRRE S EE M L
b, Flo, KBEOHEFEP U —LTOMH
Bz Rz B bR E s, I
5OEMER AT 5 Z e u—LAt

T )
BRSBTS 5 BT
HAH: &
= 5
10 ¢
Z 3 —o— IO — LTRIREL
& - Ao — MR E,
“g —o- Mo —AFIREL
1tk -0~ BN o— AR EL
& o — AN AT
@ L
0.1 E
e :
H
=
£ 0,01 s =
1 10 100 1000 10000
PHEHES P (kPa)
M1 FREEEES (my) L EEELE(P) EER
2500
o)
1o
200.0 2
o e Y
< 6 A
g 150.0 o~ e
°
R 1 ° A
& 1000 |
< [o]
e © FOELIAH
A omERe
50.0 ARBEM
00 .
0.0 1000 2000 3000, 4000 5000 6000 7000
RN (o) WPa
M2 EfEu—i SRESHE Y — 2 B0 ARG IBERE

S L AR AT L (T, HEds
®E5EAH PR 129 H 15 H
BEROMIE

o \E LEERFEAEB TR AR T B LR HIRAER - 60 AL AHS

—339—

800.0



NFITEERERE H20%

EMBE UTRRIELIT 2 & & ORR(GITER &% 2 e 51T 72,

B2ETE, KILKE R L O BRI O E RS IR O », +OEERE A% (JFS  T411-1990)
L DRABREITOLRERE ZOFBICOWTHRRT VB, SBROFEI, &0 —A L SWBEEHES L U059
HMOREBEL > TR 212 b b o T, —HIZEBRKIGS (po) BLBEOIE (pv) kO AS L %o
TEY, ¥AY7—va R (I3RER) I3 EEN2ER_LTVE I 8bhotz,

BAYT =¥ avid, e~log p iR & CEREMREER (mv) EHESRESN (p) OBERE (K-1) »
5, IEFESIOSBEFERBICB LTI, p OBINCE > THRIKEL ) BL U my 2AE 2205 nL S
RS, [HET 222w Tn3,

Fie, MR 2EMORBRFICS 5 sn-3khE, EREFRCL D R PEESEES Lt A v
T=¥arsBrORFEE-> TR B EHFZ 6N, THILEAH (LX 07—y g VEERE) L RSSO
HHEE2ET L3 72,

HIETE, BEU—LADRBANFECOVT, EAYTF—Y a2 VB L 2Bz Ow RT3,
YABIGT) (v) OE— 7B LREIGT (o) OBER (2-2) Tk, SBIEEMEER & TSR CIaR
SEIAZ R T 3 o BEEEBIC 51 Tld, REELEKO « SEERR OB L D AS 2 EE 2> T3,
IERE RS T, AHELRR O « BHALRBOMIGEVE T, 2 O/ME WETHEB LTV 2, 2,
BEFFRTE L A VT = 3 VHIRIZ & AN CRAM NG T 2729, BEHOAORILEE L D -
BRELRBLEZOND,

Tz, WAEEMREETT - 0TI, BANEE O BEIZRIC X 22 X V5 — > 5 > O—BRRHET, THREE,
A E AN O PRI D S5 b1,

RIRFIZIT > 7o —~EHEERESABR & 0 RO 1 FEHA R AMTR S (cu) & EHR—EE AW REBEO® AN &
(ral) &, BIFFICETHZ I LB@ErY, Ybob—ADME VHETE 2 2 L 25 ES 72,

HAETE, KBECRELL 7V F 92+ LEBBROERICOWT, LOBEFES RS T v 2 EE.
Ky 2ED I OOERBWRE LI FOEERH 2 2 L BHEEL T2,

EOETH, WEORE L L TENH LR, BAE LR, 71 % v & b L AR ORTRER 51T 72,
B LB —E OWFSERE Tl ES ¥ 375 L, BRIV IR A CRSE 2 85 L 38 2 5
FZ XY R & HEARNE, KEREAEIEL 72,

B EABRE, WREFEBINC, HEOHRE L v — L8410 X 2 WEEOIRE &, FEBESE & Epthig
2ROV CELZ W CEAEMLE, A5 - b R L 7,

Ty F AL L R OB AR, PEEEOISTH LI G CRE AR T 2 kY, MR USRI 2
ECTR I OMER 21T 5 72,

HOECTHENRERBRL D, v— AL BB ML & D BT RE 25K 2 1, BESERL K S 1
5L CHRIPREPRE S %, HEAKEE ST 110°C OFEERHEITH > T h, BUNTIE D 2 2GR
RPRSNIEFMARD BEREE2 T2 2 ¥ - 7,

BAR EEB o, HEICFRT 2E EENR, 1 HORBOTICIE U R LIENTH Y, <4 F R
DREDHES Z & THMT 2, 0—LBHHMOBRESE AT 2 LEMR EBSAZOER () O
TETHY, BO-WDTERZ LEROEELEREMAT () ONSREETH 7z, 2RI
WERT2Z L v HETRS NI,

Tvd e AN L EBREORAABRL D, (FHT 2 ESRIHRE TR 5 { T bAFESESE LR 5
5 ETIMFEAMPMET T2 2 L0572,

BUIETHE, UUMice v F—y 5 V2MERT L 2 & TSRS & N, 7B L 22 LESHpsty s
INZB I XD FERRESKE W b, RSEWERNS O L BRSO S LEIRIGELER ISR &
, FEREWHES S HEREREOCHEE TS AW ER Uiz, HED X H = XA, E/kil, FELERD

— 340 —



HFEMER 220 o KUK ER O TR T 55758 (BAFH)

K& T — AT, BRI HE T K, BEAD KRS OB 2ZIEMHORERFREZFHLESE D,
ZOERFENRE SRELRMN SRS N, ROKEZE CHESEELI:EFZ 5015,

BEBLISTH AW, FERCERZ 3 2 s, BRLOROu— AR KEKERES T, ERIPRINS S
BHEEbI, BRESEERED Y a M VEELIEE2HDLI L ER D,

B8EIY, SV E v AN LEBEZOBHEREOE LD & LT, v—2EIHREEOLPT S, ki,
EEEWMEEDNDS S, SREMES LV HERRESREE LB LIE L 25, RELEBLEM BRI X
XD T F A N LEEERCIHTL, BHEARTHBECE I LPBHATE R,

O— AT RER L 7V F v 2 MURO X S e R R T T 255, WEeibET 5720
BRI Reh, WA EE LS EE 2SO SRIER FOEME 23T 5 2 LT, KTORBENOBE 2
WioZ LR TH 2,

9 BT, TEOEREZRRTVS, BET—L% T THESCHERT 25813, BFansEN0EE
BRI (pe) L D REZE /NI VR ZHERIICHM T2 2 L &, ZOHFPEBET 2BTPE I PItLD,
SLEHE T 3 2 Hifit 7 % 8 2 THOER 2 T3 RENH B 2 L 2L, $iz, YIS TIIHEE 0 -
LA THE T T 25 S RIS I & U R, RRA, BIMEOY A Y T 4 2 AEOREREL
XRVLHETESEZ 5 I EBNRETH B,

—341—



NFITERFCE F20%

Engineering Properties of Volcanic Cohesive
Soil and Frost Behaviour

ABSTRACT

Frost damaged to various types of structure are seen in Aomori Prefecture, In particular,
damaged to precast L -type retaining wall is took place due to frost action. When volcanic
cohesive soils are selected as a backfill, for the retaining structure the damage was serious.
The afore, the author started basic study using TAKADATE loam soil.

He used the consolidation and shear tests to clarify the engineering properties of the frozen
soil.  The study is one of the most important item in this region, The result is indispensable for

establishment of rational method for execution
management of volcanic cohesive soil in future.

The first chapter arranged past studies and
the purpose of this study. The volcanic cohe-
sive soil covers widely this region. From phys-
ical —chemical study, it has been made clear
that the volcanic cohesive soils in this region
present problematic feature in earth-moving
works. Consolidation and shear characteris-
tics are important for earthfill and construction
of ground foundation. Then, frost action
become a subject of important in winter season.
Basic studies of loam soils bring efficiency for
execution of the loam soils.

The second chapter explained freeze-thaw-
ing nature in the consolidation test of the loam
soils, the test results show that regardless of
physical properties and initial condition, the
consolidation yield stress (pc) takes greater
values than the over burden pressure (pv).
This indicates that the loam soils have
cementation. Fig.1 shows that the cementa-

— 342 —

mv (cm’IMN)

Coefficient of volume
compressibility .

=)

o

-

—
o

—@—Takadets loam (undusisrbed sempies]
O Takadats loars (isturbed samplas)
—@— Kano kmun (undisturbed samples)
~O— Knto koam (istirtnd namples)
g Takadass busin Grrisarthas sampined

-
T

e
=
v

A 10 - 1100 1000 10000
ve.
p"xs-:g:ec'onso ation p (kpa)

=

Fig.1 Averege consolidation pressure and

2500

2000

@
3
o

Shear strength, (v) kPa
8
s

Fig

Coefficent of volume compressibility

© Undisturbed samples
© Disturbed samples
A Freeze-thaw samples

0.0 1000 2000 3000 4000 5000 6000 1000 800.0
Consolidation pressure,(¢) s

.2 Consolidation pressure and Shear
strength of TAKADATE loam



SR VER % 20 7 LR E RS 0 T2 AR B 3 20158 (AAdF)

tion prevents from greater deformation with consolidation pressure in over consolidation
region. The sample suffered from freeze—thaw action destroy cementation partly.

Froze-thawed sample indicate an intermediate strength between undisturbed and disturbed
samples.

The third chapter explain the cementation effects for shear strength. As shown in Fig. 2
the shear strength of undisturbed samples have larger values in over- consolidated region than
disturbed samples. But in normally consolidated region, the disturbed samples have greater
values than the undisturbed case. The froze-thawed samples take somewhat lower values
than undisturbed samples. To disturbed the cementation strength more, the consolidation
stress must take more langer. The test results obtained by the unconfined compression C u
coincidences with the value which obtained by constant volume shear test.

The fourth chapter confirmed that the damaged to precast L -type retaining wall structure
in the field was took place due to temperature, moisture and back fill soil.

The fifth chapter preformed indoor and outdoor heave test and load test against precast L -
type retaining wall.

The sixth chapter showed that fill material presents large frost heave than undisturbed in-
situ sample. When the volcanic cohesive soil was used as a backfill material, resulting greater
frost heave was seen than the case of gravel and sand.

The seventh chapter present that frost earth pressure for retaining wall with rich moisture
content and rich amorphous material greater than the case of gravel and sand.

The eighth chapter is summarized the frost damage to the precast L-type retaining wall.
The repetition of load due to change of seasons magnified the frost heave pressure.

The ninth chapter was the conclusion. When we use TAKADATE loam ground for
construction, we must consider the design load being smaller or larger than consolidation yield
stress. In addition, if the TAKADATE loam site is suffer from frost damage, back fill material
must be replaced by sand, gravel and geosynthetics.
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