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Technical Memorandum
of P.W.R.I. No. 2430
Jan, 1987

Basic Experimental Study of the Impact Force Absorptivity of Trees
by
Akio YAZAWA

Takahisa MIZUYAMA
Hiroyuki SUZUKI

Synopsis

| ‘:Infgthe construction of Sabo dams so far, trees inside the depositional area of
t}lrose’déarrrs have been cut down and removed. However, if the trees inside the depositional
area have the effect of mitigating the impact force of the debris flow, Sabo dams can be
made to function safely by utilizing the unfelled trees. Therefore, it becomes necessary
to estrmate quantntatrvely the cushlonmg effect of trees in order to make the most effective
use of them.

.. For the study of the 1mpact force absorptmty of trees, this report camed out
impact loading experiments, static loading experiments and the Charpy Test' to examine
the dynamrc response records of trees. A welght was dropped freely on to some snmple
beams of green barked cedar logs of 2m long and of vanous drameters The results rev1ew
that the impact force absorptwrty amounts to the static force absorptmty. An empmcal
formula which calculates the impact force absorptivity of the simple:beam of green cedar
log of 2 m long was proposed as a r‘nethodfto présume the impact force absorptmtyi,of

a simple beam of cedar of any length and diameter. I

KEY WORDS: Debris flow, Impact force, cushioning materials, Forest belt to absorb
the impact of debris flow, impact responce analysis
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8 | 100 | 15 1.20 0.0185 4.31 0.0309 13.61 4.40
9 | 105 | 20 1.35 0.0062 2.145 0.0309 19.19 6.21
10 | 106 | 20 0.10 - - ~ ~ -
1| 107 | 20 - - - - - -
12 | 114 | 20 0.10 - - ~ - ~
13 | 115 | 15 1.50 0.0090 3.40 0.026 13.61 5.23
14 | 133 | 20 1.16 0.0040 0.65 0.067 18.40 2.15
15 | 130 | L5 .06 | 0.0056 0.74 0.0849 24.40 2.87
16 | 125 | 25 1.07 0.0185 | 10.50 0.0309 17.30 5.60
17 | 143 | 25 0.70 0.0031 - 0.0160 7.97 4.98
18 | 1.5 | 25 2.86. 0.0179 .| 10,97 0.0432 24.47 5.66
19 | 152 | 3.0 2.01 0.0154 8.69 0.0432 331 7.66
20 | 123 | 25 1. 80 0.0117 - 0.0869 L 4.96 2.20
21 | 122 | 30 2.03 0.0055 193 | o022 16.85 7.49
22 | 118 | 15 1.20 0.0169 - 0.0521 - -
23 | 120 | 3.0 1.95 0.0046 0.46 0.0166 10:80 6.92
24 | 13.6 3.0 1.79 0.0068 | ' 3.99 0.0126 10.60 5.69
25 | 131 | 3.0 2.38 0.0043 |7/ 1.07 0.0319 1239 7.51
26 | 15.2 3.0 2.11 . |+0.0031 10.50 0.0221 11.72 5.30
27 | 155 | 2.5 240 | o.0049 | 0.80 0.0724 | 0.90 253
28 | 15.5 3.0 1.93 ©0.0049 1.34 0.0288 11,28 3.92
29 | 146 | 25 201 | 00239 | 1016 0.0614 ' 3.48 4.26
30 | 146 | 30 .53 | 0.0086, 121 0.1037 0 4.51
31 | 146 | 30 1.90 | .0.0058% | 207/ 0.0304 8,49 2.80
32 | 147 | 30 275 | o001 [ o.o184 | . . -
33 | 141 | 30 285 1! 00043 1| o056 0.0399 16.14 ..4.06
34 | 162 | 30 2.9 |’ 0.0043 0;85 0.0982 L0t | 466
36 | 162 | 3.0 233 | 00062 [, 0.95 0.0231 110 | 740
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oL S, T—F curve DRICHEONG v 4 — 7RI, HTIHSOBETH
134, &1, ROEBICFELGTIANTCREOVAMICERERSEODTHEEEILNLDT, B
AREB L OPI 3 v F—-EOFHRRAE SHALT-F, T—0&2MOTITFHIbDES 5,

IV BRAMWEICET 5 & TOMTo RIERY — RICK - THNF v HhEAE 0N, B 31115
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@ BAREREE L BAIIE) ,
Wi SNl 7 -9 G~ dREENM~NHD 1, £TN-vFvavEa—-s%ifN
LT 7my e 74 A7 IR Uico % 3.4 ICRBAKITES L CRAFHRME, BAERINIE
NEFEo. .

R34 BABRMT

RUN | AR i miwaD| sk | NEO | ggyy | B 8D

, . ; % Wk | Wz
Na Ccm) (cm®) (cm®) @ m) (ton) (kg/cm22

i 9.8 75.4 92.4 74.8 1.5 1.13 611.5

2 10.0 78.5 98.2 71.2 1.0 1.16 590.8

3 10.5 86.6 113.7 70.5 0.8 0.00 0.0

4 11.0 95.0 130.7 70.3 1.0 0.00 0.0 |
5 13.3 138.9 231.0 63.0 . 2.0 1.69 3658 | 3)
6 9.5 70.9 84.2 59.6 1.0 0.20 1188 - | 3) .
7 9.7 73.9 89.6 62.2 0.8 1. 16 647.3 '
8 10.0 78.5 98.2 54.3 1.5 1.20 611.2

9 10.5 86.6 113.7 62.5 2.0 1.35 593.9

10 10.6 882 116.9 88.9 2.0 0.10 428 | 3)
11 10.7 89.9 120.3 72.9 2.0 0.00 0.0 -

12 11.4 102.1 145.5 74.6 2.0 0.10 34.4 .| 3)
13 1.5 103.9 149.3 591 1.5 1. 50 502.3

14 13.3 1389 | 2310 | 701 20 | - 116 251.1

15 13.0 1327~ | 2187 89.1 1.5 1.00 231.8

16 12.5 122.7 191.7 .| 708 2.5 1.07 279.0

17 14.3 160.6 287.1 77.0 2.5 0.70 121.0

18 11.5 103.9 149.3 86.5 2.5 2.86 957.7

19 16.2 181.5 344.8 69.2 3.0 2.01 291.5

20 12.3 118.8 182.7 72.3 2.5 1.80 492.6

21 12.2 116.9 178.3 85.6 3.0 2.03 {5694

22 11,8 109.4 161.3 68.5 1.5 1.20 . 372.0

23 120 113.1 169.6 49.1 3.0 o5 |1 5747

24 13.6 145.3 1247.0 68.2 3.0 1.79 } 362.4

26 | 131 134.8 220.7 53.1 3.0 2.38 | 539.2

26 15.2 181.6 344.8 BT 3.0 2.11 1 13060

217 16.5 188.7 365.6 46.8 2.5 2.49 | 340.5

28 15.6 188.7 365.6 " 45.8 3.0 1.93 L 264.0

29 14.6 167.4 305.5 65.6 2.5 2.07 . 338.8

30 14.6 167.4 305.5, .+ 65.6 3.0 1.53 1 250.4

31 | 146 167.4 306.5 66.6 3.0 1.90 310.9

32 14.7 169.7 311.9 82.9 3.0 2.75 440.9

33 14.1 166.1 276.2 60.5 3.0 2.86 | 5178

34 16.2 206.1 417.4 49.9 3.0 2.99 . 358.2

36 | 162 | 2060 | 4174 | o409 | 30 | .23 |i 2701

H1) WiTIEK= k% (B /52
2) GRS = (RtVE L X RAE (kgf ) /(4 XM
H3) T—F curve DIARL D¥MI LT, HMEMOBARAET LTOR LHES N,

— 90 —




¥ N 1F 200
BAGREA T L AN EDOBIRE, TEBOKTEH=08~16m, H=20~25mbt
UH= 30m®30KB%LT,%h?hm3w~3mmmbtoit,&&mMIZw#
— LB T A VF —BR B BIOR LI, 158, BAHHRMTICELTORLE M h 28]
sEf (CaseNa5, 6, 10, 12) ZERA L1z, |
B3.18IL & — A% FE LB TR, THODESBAFRETI, AMBICHH LT
KELHBTENDI S,
it,%%mﬁmr&t&gmxuuMﬁLfmémﬁ,ﬁkﬁﬁﬁﬁu,*Hoﬁxm
IEFLVEEL SN, T, AMOEIIRERICLAL TR 55 E %4 bhs,
KEE S0 EBETL COLRORMIZBOTS Case — 27, 29, 34 20T, Ao
ﬁﬁwmﬂﬁéﬁﬁﬁﬁmﬂnﬁibrﬁb,ﬁkﬁﬂ&ﬁikﬁiﬁﬁMLk&%ién
2@5&%®%k@¥ﬁﬁﬁl@Bwﬁkﬁ¥ﬁ§ibb$éu@&ﬁbrméo%vr,
1 BB CRICHE LI E AT H 3, 3
B 3.191c, WEOKETE & BARRMEL OMEERL 2o RS, THEOETEINE
m5ménf;1ﬁbﬁ.@%ﬁ&wké<uaw%m%kﬁ&ﬁ@mx%(ua@ﬁ&%
T ENDD B, RGBT &S ICRAFREEL, AMORARNETRL TO5EE4 5
NBHOT, KMORKENE, BREOETENBREHBICoN, >F DHREEHSA S <
m5moh1%m¢5ﬁméﬁthécémb*ﬁwbhféﬂ/&U—FPEHD&D
BOFHEENE DL BHHOLRHSRD 5N B,
i BEAYIEA
53 4 DERIMTIESIC DWT, HEF — 5 OWNIEL o1 — X, T—F curve 7 &4
Wr U CH S icit il LRIREAS 5 23 & &sh s /r — &, %zmﬁﬁﬁt;OWMLrwmw
EYHIShBTFRDY — R EBRI L TRETT 5, *

e, CASE-3,4,5,6,7,10,11, 12
WL T YNS By — X CASE-7, 17, 27, 29, 30, 34
% 2 EIBBEr — 2 CASE - 28, 30, 31, 35
RO — 2 BA U IIBE ORI BIAIE 1 478kg/em? & 13, #Ho@@rh
O-—IRfE 400kg/om? k b, DLKEWS Chid, OFTHd~L LS, AR

Kizﬁﬂwﬁﬁkﬁmtb&%i6h6o
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BAERTE (tonf)
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i F~ 0 curve MHIBFEN du (F— & curve MREHD & — 7 (i 458 & TEUIC F ME T
THMEHME— 9@%%MT§T@FLL%@£&¢?%)&X&.AH®@~%ﬁ£m
(¢ — du curve) B XUTHBMOHE — KRB (H— du curve) #0322 X 3.231c
TNThiRLice THHDORED du BAMDBEMBARE S LBIRE, X, F2usEsA
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(4) B4 x 2 v E Ik Eoy
8 A —BIGE Boy 13, BRZER T COANLIRE LTHRL, Z08Y% £3.51, Hig
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(Epy) ~HEEDETE (H) OB%R2K 3.2501K7R77,
TS ORH & D LT ORIEAED 515,
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3.6 WML AN —RINEE BT 04—

voat| kMot | T | mism | o0 | 6 F E IR | i | w o
5 13.3 2.0 160 0.300 1.69 0.107 9.27 0.367
7 8.7 0.8 150 0.120 1.16 0.111 16.00 0.925
8 10.0 L5 150 0.225 1.20 0.092 11.51 0.409
9 10.5 2.0 150 0.300 1.36 0.134 18.60 0.447
13 11.5 1.5 150 0.225 1.50 0.142 9,74 0.631
14 133 | . 20 150 0.300 1.16 0.050 13.38 0.167
15 13.0 L5 150 0.225 1.00 0.045 24.4] 0.200
16 12.5 2.5 150 0.375 1.07 0.095 14.99 0.253
17 14.3 2.5 150 0.375 0.70 0.008 8.40 0.021
18 1.5 2.5 150 0.375 2. 86 0.297 18.89 0.792
19 16.2 3.0 150 0.450 2.01 0.202 14.60 0.449
21 12.2 3.0 150 0.450 2.03 0. 166 15.21 0.369
23 12.0 3.0 150 0.450 1.95 0.133 12.60 0. 296
24 13.6 3.0 150 0.450 1.79 0.072 5.30 0.160
25 13.1 3.0 150 0.450 2.38 0.172 10.23 0.382
26 15.2 3.0 150 0.450 2.11 0.092 9.13 | 0.204
28 155 3.0 150 0.450 193 | (ol | tozt | (3308, &,
3 14.6 3.0 150 0.450 190 | (007> | 202 | (0980 | casnr)
33 14.1 3.0 200 0.600 2.85 0.157 9.72 | 0.262
% o2 | 30 200 0.600 - [ 233 | (g938y| 155 | (0308, | E5E,
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