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Impact Forces of Snow Blocks Sliding down
from Roof against Walls. I
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Shinjo Branch, National Research Center for Disaster Prevention,

No.1400, Takadan, Tokamachi, Shinjo-sht, Yamagata-ken 996, Japan

Abstract

Impact forces of snow blocks sliding down from roof against walls were meas-
ured in order to plan guard walls to prevent accidents on a person or things
by snow blocks fallen from roofs.

Measurements of the forces were carried out by means of both three experi-
mental roofs 2 by 7m in size and three walls with several pressure plates.

Inclinations of the roof are able to be fixed at any angle between 0° and 35°
by an electromotive hoist. The locations of the three walls, Wi, Wz and W,
for the force measurements were chosen at the points 0.9, 1.8 and 2. 7Tm respec-
tively apart from the eaves in order to obtain the relationship between the
condition of snow blocks at collision onto the wall and the magnitude of the
impact force. The experiment was carried out on February 29, 1980 using the
snow cover, about 40 cm in thickness, which had accumulated naturally on the
roofs. Inclinations of the roofs Ra, Rp and Re, in this experiment, were 11.2°,
11.2° and 16.7°, respectively,

From the result, it was found that the values of the maximum impact force
per unit area which acted upon the pressure plates of the walls Wi, Ws and
We were 747, 1380 and 1953 kgwt m™2, respectively.

The impact forces of the individual snow block was also examined by using
both the measured force and motion pictures taken at the experiment, and the
following facts were obtained,

The maximum and the mean values of the impact force of the individual snow
block wvaried from 100 to 900 kgwt and from 350 to 300kgwt, respectively,
depending on the angle and velocity at the collision and the size and weight of
each snow block,

The mean value of the impact force of the individual snow block was smaller
than the value calculated after the equation for estimating the avalanche impact
forces,
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Table 1 Size, mass, velocity, impactf
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) () wHLEboR, v

£ 2 A DR ASFE O o HIE R A HE

— 10—




BT RN ORETICEETEES). Fo 1 —hite « BE - e

o B UM )T R
orces, etc. of each snow block.
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Impact time | fH
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Maximum Fm/F  Calculated 7

LPACELaree fmpulse gg;astrilg?v (t)jock‘ 1’[%1‘?22 et impact force
Fu(kgwt)  P(kgwt sec) T(sec) Fkgwt) _| Fe(kgwt)  Note
] | _ | o _ ‘ - ‘
108 13.3 0. 275 8| 23 45
168 18.5 0. 315 52 3.2 (104)
148 13.3 0. 320 42 a5 | 63
164 22.7 0. 345 65 2.5 64 ‘
184 ‘ 21.9 0. 325 66 2.8 97
276 20. 2 0. 190 106 2.6 (117
232 9.3 | 0.125 72 3.2 84 ‘
208 25.6 | 0. 290 88 2.4 195
152 7.1 0. 100 71 3.4 (179)
284 10.8 | 0.145 72 3.9 183
160 ‘ 23.2 0. 210 110 ‘ L5 55
148 9.0 0. 095 a0 16 57
95 16.9 0. 280 | 60 16 ‘ 81
N o _ o _ | _ B
B B B B ‘ B B ¥
_ _ = _ -
g e ‘ _ — I i
- e | _ _ _ _
— — = P _ | EEKI
‘ e
392 28.0 0.170 | 165 ‘ 2.4 174
404 47,9 0. 220 172 | 2.3 120 ‘
376 | 33.1 0. 265 123 3.1 218
_ - | _ _ _ _ | B
A
— — — — — | — 14
_ _ _ _ = - ‘
il e e e | - —
- _ ‘ _ . — | _
680 59. 1 0.185 311 ‘ ! 540
900 45. 8 0. 195 229 3.9 277
706 49.3 0. 230 | 214 3.3 344

750 47.4 0.810 153 4.9 573
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WCRbRDIIE, HOREONTHEET 5 ¢ Ll
D, TORER, IHEBREL LD BRI RS,
5.4 TRIICHEHER . 7
iz, WA DEHOMED 2 o) TRTAL S,
T, ERMcHFETwNT, FhEfhoR!l, BEm, K ’
Sh fRd, EEG, HEAK e BICEHEEEV¥FELIC |
MLz GEEF2WTIHRM OB, ot akivV
VL 16mm DG Sy, h, GURBRH EToBRE A T
foo d LT, FHOEEQIE TR T, TEERO (IF B
LOm)yZERH LAz, Zhit, 20T ERET 5 800/t 1
ERHRELICHLGTHE, bk, #BR LCHENT SN B4 —HOBEI KOZIE
‘ B o o W2 A Nhs s f K
LLIZEOFEAE AT L, 24, SEEAEE L (Ed WES) Fn &I 01ER

e v @ & g T P i = W T =k % Jjik
DI, & O BT OFFEROFETE L1 B L Fig. 14 Composition ofj the

N

G maximum impact

=y force, Fm f[rom the

—77, PI0~120ik, A% OTHARIE L & Wi b i e oo, ou T2

and F3, which were

BNWRE, THRBEMNT L, EREROBHCHET measured on the plate

. Ne. 1, No.2 and No.
EHMOFG P, THE, Thic k58 NIBORHE 3, respectively.

S, RO I DR LTI e 7, Tinkb, ETILEOWEE H, THAEZE L 2K -
G CZICHO ZREAID, Th& L, RE O ERD2RHI0~1227 6 LEL, +
DEALORET %, HOHGFEBRE L, oS, W7 LR IERIc T, g
BRI F 7o Be 2t JiEE LAk, flair, Wa @ No2 OZIEKS (M08, We
® No.4 DZIEHR (K128 M) Tid, ThEROWMOBEM KBRS & = 5035 -1,
AT HERIEDEINH 0cm B otoz &, BLTHEHEOL L »TL, —DODOE
B2 EOZIERIC AR siom B b ot s e EOTHN D, 0 OTHIN,
BECRIETHREET 5L 803, 28 LS 3OZENRYE, 1 ROZERLAELT,
FEYED LU B Y. F T, HEL BT, Nol~No.3 O 3#oZElHcEEL
fo, —2DEHIBNDS5 S, RADER)) Fu l, TOBHO N L &R, F21—(6),
(MR L7z, Full 3HOZER No.1~No.3) Wil L& ) o, RSO 4 oW [0
REFD 5 bR AOLORiET (MUBR). T i, OB 3koZEH (No.l~
No.3) &2 MHOBRE Lic. ChEOZIECER L85, GO ilEih
DL & B oD Uiz No.d #No.6BDZIERICIE = — Feadifilii - Toieia),

Eio, B1—ERREEROMEMBETLRLTAHS. TIEHIBICELLL ST, F0F
HOC X DRI, RO ERA L O HBIGRRE, LR ECER LB TOMRE
FRfE VIR & ORI DRERE & L7,
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BETHEEBORMCEETEHRN. £o 1 —dfla « - Pifon

N R ERMECE S &, RO FEHEEF ELR, FTofrEL—ONCFLE. i
1 —(0ziz, SRUOBKFHES Fr L FEORLRLTHS. chit ks s, BEALE
OPG Fuid FO2~ABETHBLZ DM B,

LTAHT, bETRNRETEHEN O F iz, = O HHEFUEH R~ LR UK
B, HUAETEZET A Eh Ay ETRE TORERDERNDEELVWEHELDL I LA
TED, F2T, RIEhOERNYRS BN (ARERERERS, 1968) 2 HWT, &%
MoOEE) Fe 23t E L. $0HERIAD LBV THS.

Fe= gs Visin*a (kgwt)
ETE

Fo @ ZIETC EACE < B8 )) (kgwt)

G e hEOEE (kg m™)

g mAOMHEE (msec™)

S iR E A FRABTERE (m®)

Vst O E (msec™)

o HEARE (B
ThDH, FOHRBEEXTRTE, 10X doiats, F& FobuHBLTLS L,
SR Fo OLRKREL R -TWB L5 THD, COENM URBEEO—2IZ, WO
Exzbhb, Thbb, bhbhoER TR, SHEZERERAL, BEMI ETEAT
Mt 5z LATEETH D OWIH L, READOBATIR, SHIME EEE YD, BER
IR TH~ORED T bh, ThiERAOOMINE s - TRbh 5O,

6 & ¥ U

B SEET I X - TET A EY, KRCHIET 2o 0RER2E 50D
T, BT ATHOMRIEREL .

FERCIE, EHREXOARAERORKIME, I LOERNREELET L.

CoIRE L h ok, 19804E 2 29I {T e o e ERAE IR TH B, LB HV AT,
LBRRET, EELELTE, BESELDLETHI

COERRUTTRAEREN Y, BROSE, FKLEOIEM%F TR THW5H2, XL
700~2, 000kgwt m™2 T - =

¥, SHBIOBRKERS) Fn, THEZEHF LRSI, ChbOEL, i, HHOK
X, HEEE, HEAESCY - TEEL W5, T ONTMEEILFW 23100~900kgwt
F#150~300kgwt BIETH -7, Fie, Fu/ Fi2~4BETH -1,

RREAOER RS BRLHCTHE LER ) Fo & F Lot ss, M Fek
TE - T, ik, EHEOERN, EhERATLTHMERB > TWHZ Lhb, i
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KT EHA, XOKRELCANELZR - THATES Z LhbETRERLEbRS.

freds, AR TEBEESER LR ORI © SREL T2 dD
, S, THPEROOMEAE e B2 -EREME LTI FETHA.

H U I

AEE AT 51T D, LR, REBRERSITE RO %E Wi » c EF R L
BLCEFREAIIEBCHEE Y ET.

B £ X #
BRE (1957) @ At o). %Xk, Vol.l9, No. 5, 12—13.
WA T, BERTCE, RWHEIERA9TY) AT A RE 01 HHLOEBRER. IBAIS4E
ARG, Il s T T, 155—156.
WMEZWQA9TT)  BARET AN X BRI oL, [k, Vol.39, No.1, 7—14.
FFRFBR975)  EAESAIC 0T BE, WERESHIRTRIG#HS, 3%, 55, 4—5
H AR AL 2 (1968) @ 72 h o)), WBTH v K7 v 7, 7374
ERGLI(1974) ¢« N R FE A2 ORI, KRR, W3, 5326, 113—127.
(198012240  FERyTH)
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HET A RIS ORI BF e

BE 7 B R»OWETLIHANES Wa 2T 2RI, FoRTeEEFeserTl
BT MR (B 8 2Fbh L, RIORRBCEHE2ETHD.
Photo. 7 Sequence of the movements of the snow blocks sliding down from the roof Ra.
Numbzrs show the time from beginning of the collision in second and corre-
spond to the time graduations on the abscissa in Figs, 10~12.
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0.6 0.7 | 0.9 1.0

FEHR 8§ EH RonbifET2EHAERE W ICERT 2R, TORETIEAFES 2T
FIRFIC ISR (AT B b L, FILORMCSHEETh D,
Phote, 8 Sequence of the movements of the snow blocks sliding down from the roof Rs.
Numbers show the time from beginning of the collision in second and corre-
spond to the time graduations on the abscissa in Figs. 10~12.
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B Ro 2 5B%ET 5 THANERE We WEET RN, AHONTIEEE 24 5+
ZFAERC R (A B 2EbL, RI2oBMilicaRIeThs.

Sequence of the movements of the snow blocks sliding down from the roof Re.
Numbers show the time from beginning of the collision in second and corre-
spond to the time graduations on the abscissa in Figs, 10~12.
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