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o R 0.1 0.9 2.2 5.4 11 36
OB TR 3.2 4.0,5.3,7.8
(e) oM R R 3.7 ?'15’7'6’8'4 13,17
< m | 016, 0.25
() WEEE s 0.4,0.6,0.7 2, 45 7 45 15
i} = % 0.6, 1.8 9.0
(g) W EE R 0.104 0.46 1.4
gk FE oEmMERE S 0.165 0.89 2.1 45 11 45 72
TR O mHRE S ‘ 1 1.6 2.6 5.7 13.4 49 22
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aDEiR, HAOIMNET LS, FTPNED, 20F LHRMEETE OEMERE S
DOEHTEHIELHEDS, DIRDAIN,
oFE, MEEOTHANKENIZE, BOEENFRAEY, 2OMRESSHEFALULE
DBERDVWTEIRIKRT, CORTREBEH»SDEAOES Z4], 2, 3, 4, bem D& &
OHFOEEZRELTRLTH %, WHEROEAS, BHEEFOEHAL, bk, 2IXRO
BB DL
F o g1 (3)

LEVETR, ACIEAOHET, RLEIXIZEOBRZDDAALEGECHELNEF
B, BEOBREIVIEE, K&, 20BFEEA~NKE A, BEEREOBEESLBHEELDE
b, LIt FEe o, XOBBEMBEDIL> T,

F o p? (4)

COBBE, ChETOHBICBOTELNALMBBESIZIZE L TH DD,

PEORREEFALT, 4H0OERBRTE, LTVBEKLDNT, T FkgL, HUAOEHD
>OBX Zem, TEMA O, BOEE ogr/ecm® & ORI, BIZXROBEMBEOIDCENEo72,
TiEhb

WA OGS R
F = 70%0"927° (5)
WHEROEA
F = 140°9"-92° (6)
ThD,
V. = 2

AR OLE 2T, MEODUEBYEZHBWS NAHEHE, Mo T 2HenT, [E
MBS AR T 5, COFEMEEEIE, MEENTH T 2120, MO THEARLTT L,
FEREH03gr/em® AL TOHETHE, HEMEEHOFER, RADLOBED 2 HEEZ{ADL, EiEH
HITUTHRBES B, 20T, EMEEEERAEO X I CELZ, EHERE ZOTOEED
BeRm (RfE S) I —HCE TS0 p MEAEECEICERT S LINET D, HES &,
Mo TEfA ¢, EHEHROTEA ¢ & OMicE, £oFE3RD (b) ok 5> BEHEAIL,

S’=ncosec% tanZ—Z—Z2 (7)

BHARNEE, X, BIKO(@DEIBVEETS, WEHDEFE,ID, & ZLDBFEEK
WTHDE, PROSBZO2RICHMLTNS, ZOHHIEEKDL %, OB 2EOETF
WikUt, Lid>T '

F=pb2? (8)
ThH5,
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BT OBEI 1T, KRERD KD r=a DIEE, Z0bOMEEL~NBE,
FUEAOIZDNT, BERAILTHEEELTINTHAD, Lick>T, pBEAGICD
WTHRLELRNCEIZE R, 2DEEF 3KRITRT,

RIS 2O TOHE DERICE£->TE, EHET 9= pmny %WMﬂr=pwv%
DPERT B, MEEOTHAANSVIEE, WIS OH BRERTTLD bREV, LehsT,
ThhicERE, COHIZE> TLEHRRBLPT, HAMNNSVW L&, EOFE 3K @) O
£, EMEEBROTEADY, B#OEALDETRIELB LoD E, CODTHEAD,

EDIMICEREIAD E X, WEABLTERIEBEIS O o BE, X, B
BB L Eicl, HOWAEBLT, BRI N KXY BHL, TOEKT, B3R
EUEEXEIf, pOEIRENSEE, O RARIL, TRNED, B ACHE ST
HEETE, EWEROLEOERSI@) XS, HHMERD L OIS ) DJhs/h
X, BZ2W0Th, AU CEMBEDENIDLT TH B,

®mIF  p, o, T O (kg/cm?)

w1 3 3] % i i S | BRI
£ @ N A
SAE 6° 30° 60° 90° 120° 1500 | (,’,A,) 5| & @) ®
a BbhoD 0.01 0.014 0.018 0.011 0.036
0.032 0.042
b kb E 0.046 0.082 0.029
0.042 0.058
0.23 0.19
c EHLE | 0033 0.059
0.26 0.23
13 0.29
d LzvE | 036 0.31 0.5 0.53 0.37 0.38 ) 018

WHEEOE& IR, HEEELOBEMEREBOSHER 2P CEEHLY, 21T,
Wh WY BRI B 3B OZEZZCRALT, M h»» 571 FORBBNE{LzRkDT
BT,

B I TSRO RR S, BOEREETHD CEERTFNRTH S, EEE
IEDTHOSDNFOBLO L%, FBIROERAFTICRLTBO L, TTTE, BL1FE cD
LEDBEOBERT KOV T, &Rl eRe, BLOMBENTHD, HMHIHIELZD
STHMLTRNE N, BIEFFTTHS, 77005, BUDOBDLOUMITEENS 5D,

LS kDEREKBEL LI BREALEZT S, 2L T, HEOEADOKREIICRELASHEED
T, BIE, MEHROERINRICE>TRESDDTHE NSV, bRPEROETULVE
%vu,mﬁwﬁz BIEREETH D, —MATHNE LT, BRoOULrE, EREEL
FREBRVZSELY, X, BSAR LD WL 0T AR,

BEAh ez & THEEATET &
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DEHIIED,
R R DRI Fid, —ikickoXTtEans,

F(2) = Fe (z)—S: Flt—)Ee(t)dt

500 sec 1000

(9)

T, B EBTRINTHE, X, W cid 005 &£ 05 O TH 5,

(10)

FIHBECHMATIHEOHT, F2HE, HIHATHEEESRNIBELT S CEER

TECH D, BOOBEZIERT HHE fo) 28, FYHHEFENLESOT H 5,

KB HMELETR, cOQ0)RDEIiC, NFBELTIETHS,
BmdhoRX 9) EEEICANS &

fla) = =5 clex+ 1)}

285 ., Be@) i FFT 2RMHL T, COREBO XS BEHERAI G,

COHEE
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FU)::ﬁzk{@b+Dga—l} (12)

BEONB, ki, #ME, MHETHEA, SHCEERTIHETH S, (12) NE@mi i hsnd
iz, Fomk* ThH b, £LC, Bk oN, HFREBtO2FPETNTITL,
Tibhb, WHEEKOE SOOI, FUL»IE, M#EHEAOEE»D QK Z0 2 FIZHHT S
ghEd, %ﬁf&%ﬁ%@%%ﬁ%fﬂfﬁ<obtﬁof FDEBRK(6) b ZAREN
E AT, BATENIL,

%DK,C®x%kaTé*m%m%wttmt THIERBRCEdESHOoBEEL &
T, X, COHERZ, LU THERERITOEKZERTOBERICBNTHEOhLLD
T, BAWEEZEH > CooeEZBmRTHE R LCEL B#HomtiL 9, X, &

BRI SR S, hNMLE, ROBEREOEGEMT R OERICE, X
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Summary

A rigid cone was intruded into snow at a constant speeds of 1~30 mm/min. The
apex angles of the cones were 6, 30, 60, 90, 120 and 150°. With the exception of the 6°
cone, above a certain critical speed, the snow deformed destructively, and below it plasti-
cally. With destructive deformation, break down occurred intermittently along the grain
boundaries of the ice grains composing the snow. The broken ice grains were packed
into the compressed region beside or under the cone (Fig. 2, a, b, ¢, d and Fig. 4, e). The
amount of resistance increased rapidly, presenting a saw-toothed curve (Fig. 2, f). With
plastic deformation, the horizontal layers of the snow lengthened and bent, as is shown
in e of fig. 2, and most of the ice grains in the snow near the cone underwent basal slip.
The amount of resistance increased without any discontinuity (Fig. 2, g).
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When the 6° cone was intruded into the snow, the amount of resistance increased
with occasional sharp peaks (Fig. 5, a). As is shown in the photograph of the thin section
(Fig. 5, b), the ice grains appeared as if they had been cut off with a sharp-edged razor.
Microscopic observations (Fig. 5, ¢) indicated that, as the apex of the cone touched each
ice grain, the resisting force increased sharply, and recrystallization originated from this
contact point, and then the ice grains contacted the cone by basal slip.

From these results, the following relations between the force F kg, the vertical angle
of the cone 6° the snow density ¢ gr/cm® and the subsiding distance of the apex of cone

under the snow surface Z cm were obtained.

For destructive deformation F=7 6-%0°Z"
For plastic deformation F=14 g+5p°Z*,
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