HOKKAIDO UNIVERSITY

Title EHARDKDRE : BRICOVT (FBR)
Author (s) &M, IEC; FUKUDA, Masami
Citation ERRIEZ. ¥R, 29, 225-229
Issue Date 1972-03-30
Doc URL https://hdl. handle.net/2115/18185
Type departmental bulletin paper
File Information 29 p225-229. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Masami FUKUDA 1971 Freezing-Thawing Process of Water in Pore Space of Rocks.
Low Temperature Science, Ser. A, 29. (With English Summary p. 229)

EFADOKOBFFE—RMABT 2T (FH)

# B E B
FRAFARYE  HFERLH)
(FRA0 46 48 9 A 328D

L £ X b &

EARDOKSHE B L ) ETE, ERXBEBRERS, 0k 5 Em OBRMEL
TERL, EBEORARERE, L CEBEHECH MR TEL L, MBomRE s L TEHEE
@& R TY, LEELRC RO s AXAMEO 1 2L LT, B0k ILRMIZSH 5 55,
R ER B L AEN I RBOBREKRCWEEEZ SRDD, Ll ZhREEB
FRICT X, BAOEERAN, EHOEEPAKORE, AN ELCFEIRD
ok, THIECHEFHREMA & —~1, b2l FEF -2 —-THE2E 2z kbl &
DT, EEEY - ERMCBEFTIBDS TE LWL E 25, LrL, BROBEHLRZOh
b, BCEBE Bbh s ERYEOHL T, BEERY T2, RANARY RS2 5
CENTRETH D, 5 LRRET, BAOHME—@EC L 5 EIKME/LIEA (rost shatter-
ing) 122V, JLEEEILHRE SR COHARER KRR MR TOENER 2 77 »
1o ZITHEL, CHBO—HOWIEED 5 b, HANDOKOES—EOENERC OV TFH
WrhdEsr 5,

II. SBOAZR

SEOERTIE, SENOBRELZIIETS & &SI, EANDOKOBIELHET S I,
PP RS L BRENEOWMEL 1T - 7o THIZPHMOKIKNEE S Z & T, BROWK
LEMTHENTFHEENAE LT L B, SEOERTIE, BMEREED 5 LRDHEE (V)
DREZ i o Toe WECILBEU < A4 vz, B 200 kHz, RE)FIL oA 2 VER
F R VAR TH B, v v/ Az —FEHbhb v Iy b~ b ANV RAETOM
PRI A 0.1 psec DREETHEZ L 0, MBLERCREL o, ERELOBTE L, SEAR
O—ECHS T 2AROMBE (EESmm) MoOENRELREL 2, FOMMRIL25em T, EX
2cm ¥ CHIDBRTWS, BEE LT, 1kHz OFHERY Huv, 7Y » SHBETHEL 2,
EREO A A —~ ATHEBELREL & 2hH, BAEIR % UHTS S,

HRABREARENL, EAHIE TR L CHSABIRE L BICEENE TH D0, HEEKL
EL (20~40%), BFE—RAEOBEDRL THI BRI R Y, A4 5X5X5em 7 HiR Y
L, BB TthrbXTORMROBES 1bem & 3em &, F YL THEE Imm OR% BT 5,

* bR K ERBEHERER F 11495
KBME DEBE F298 HEMmaE



226 iom E B

FBRZ N NERE 05 mm O iy
BENE T2, B8, ot
Bo Bf) X6 O fE %
AL, FfloM45 2He,
T 7 VT v — AT T B
EBTexhTs, GELIN, BBoE
HOME) T OBARC KA E ¢
TR 2 ThD, —HxR-T : o
TRCE B TR\, +15°C b "’%%

—10°C T LE 14 4 7 4 T JE EIE BMedmEcELL s

ZALT B BHE~ AR, 8 1 EICREORIEL T,

. EBo#E

FERIBEA LS EEOERICOWTED BTV 50, EHEENAHENROA DO

T, EPFEDOS BLO—MIC O THRET S,

MR . REHIEE, Lo EqL

2 RO 20% (PH)

7 I Ve 1.86 km/sec
2R ERNOREZ LY AT, SRR, B PO, ERSTHROBEL (LT
HhH, EMis b CCUTO a THiRELBEEMCEAL T3, ZhilaOFET, BHEAO
KOBEF AN CHEEHIL L DI L2 ERT 5, Tiabb, ZOBBT L - TAEED /)
JVMlGBERORENE EAT 5, XE&MRE SRS o, RENERRE (T 8XE

.

- upper point
middle point
lower point

S
-5
S
-10——

%28

BB M, AR




BRI DK O BB R 227

BT O —H S OFT SR 50 L) TRE£#ICDE LD LERLTnb, a=b iy
T, EEEOIRPLRY LY I~ — T8 L, 248 THPbhBBREONENEIROTH
mh, WESDMETEERRD B &, 121F 1~5mm/sec &7 b, ZHIXEME T OKDMAN
Wh oW, BHENZKENOUTH CGEEY (T3 L, BEAHOEBEOKRE 2L
BT, RYULETHS,

N( R%Ro)
—2.8
—26

—24

—2.2
Sec 3Q-J—z,o

18

N\ ©

25[16
—14

12

FIW MBEEELELKEHOEL
B MEEE, B BRIEHR

Wi 5 3K EE (V) L BRIEHME (LU oBpEe 3 5t o&bxrd, Ve
ke TERLTWBA, ChRBEZAOAERE @ L—HKLTW5, ZOBEOY v 7 rA
2~ 7 LOFHIL, FAREESRcpiEhs, ZOEBEREIH 2sec THB, b XH Ve
LR < TikkfEL b, TOEED Ve, REMBFEO2H/LULEELD, 2B6
Ko X 5 AEERS bR S, — i, NEBHBICKEZEUEAD Veid, LEES @G
HRFIC L % frame work) &K E OEBHTHE Y, BRLICEATIE, FEREET —10°C
DEEO Ve AL &G, BA
O EBEI IO TIL YD O Ei% 4k
IR L ABAEERZT T, s TR , Shot mark
RETEED Ve OREEED, o1 _ﬂ_b'—':,—m%wv
SR OKORIEC X 5, KXo Ve il . fomsee
KO28ETHAZ EM G, a' bW To
Ve @283 2 O 5 CKOBEHE 2N 1
TKEE 2 BT S, Xa'=b

FBAR ' & (E3IN) OoAT v AWHY



228 B E B

Shot mark

Shot mcrk

&

T r T T u Y
10 usec

1
‘ 10 usec

BS5R b (B3I oA AR BER o (B3I ODANSL AW

ORI 2sec TH O, Y LUEFBOBINAP B0l sd L1k, a'=b OFTEREN
DORDOBFFED, RIFET Ll LxERL, BEOETEE,NH mm/sec THB Z LERT,
b'=c’ Th Ve il BNt 55, ZRHEKO Ve MERBAZ W2 &, ROUBSARIMCECRY B
SRICKBBETH L LHDTHA I,

—7F, BLKIBEILBGHOBE N ICER TR, REBRREMIRS WL, KRicik2ieo
RTHMOUNTeMrAcBicin s, LI LUETEHMTS, Jhik, EROBLKENA
ELLT, BERAOEBHTCORMIEL, FEh2KOBLEKIKF LI ExRT, L
Fetin T, ¢ LNEO 2L, RBEOANEIER Kokl LERTOTEHS S,

IV. 8 » 0 &

BB O BRI 28, RS —AE OB B L X o TRES A EROMPTHB 2L &,
EEOWMTOEEORE L »BETT CRARS, SROBEEEROER, #H0E (K
WAT =L DE) - BEHOBALREOE (MNEWAFyr—13#) L LTHELRTLBTHA D,
W AL Db T, ERNERLYED T, MPBROWEL LV EENRLLO L LI
EEZTWD, SROERILOE—-BREOLD L 25,

KR #EDd I Hh, ERBANRE EFHMIIAR TR, HARBHEE, #Eo
- MBRETSTFORKNDEROFRK L@EEL Wi, UEoF 4« CE#oELE
LET, $RERIAEOEEEE 2 TTE -k, KERAHAMCECEH L 27,

X B

1) Embleton, C. and King, C. A. M. 1968 Glacial and Periglacial Geomorphology. Arnold Pub.
Ltd. London. 608 pp.

BARFER 1960 et o RN, mEEEEH, 33, 625-628.

BHEED 1970 Ha—MRC X 585 E0R{ic 2T, IR, 43, 408

BISFRIE 1954 4 » 7 WO MK HOKBETEE. BEMZE, £PH, 11, 1-1L

BRI 1957 BEErBHsHkREEwBET 2 mERENAH, 8, 505-593.

AW N

i
NedBRer NN



SRR D IK D RS — R R 229

Summary

The freeze-thaw action of water is the most important process of rock weatherings
in a periglacial zone, and it is the primary agent responsible for the development of
periglacial topography. In this preliminary study, the author attempts to check the
freezing-thawing process of water in porous rocks by experimental work and on-the-spot
investigations with an aim to estimate the effects of frost damage to rocks. The most
essential phenomenon in the freezing process of porous rocks is that water therein
freezes at some depressed temperature. By measuring the elastic wave velocity and
electrical resistance of porous rocks, both of which change suddenly when water in
the rocks freezes, the author found that water in the rocks usually froze at about —4°C
or below. This depression seems to depend mainly on the water content and porosity
of rocks.



