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AN EXPERIMENTAL APPROACH ON IMPACT ENERGY ABSORPTION CAPACITY
OF CANTILEVER STEEL PIPES CONSIDERING LOCAL DEFORMATION

ERERENx KA TJI{ERRm0 7K LR ki
By Hideaki SAITOH , Tomonori OHNO, Nobutaka ISHIKAWA
and Takahisa MIZUYAMA

In recent years, many steel-made open Sabo structures such as slit dams
and grating dams have been constructed with steel pipes to take a
countermeasure against a debris-flow. They can be built easily in a
relatively short period and have the advantage of prevention of rocks in
debris-flow, However, the method of estimating the impact resistance of
steel-made dams has not been made clear so far. This study is focused on
the evaluation of the ultimate resistance of steel-made dams under impact
loads, from the experimental point of view. Cantilever steel pipes
subjected to both bending and shear force were tested by static, high-speed
and impact tests in this study to evaluate the impact energy absorption
capacity considering local deformation. The results obtained in this study
can be provided an information for the design of steel-made Sabo dams.
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0.0 1.0 2.0 3.0 4.0 5.0 6.0

LOCAL DEFORMATION & (cm)

H-8 HH~RBODALBME

RAWCEELEER%2, B-8FRERTRLTVS, ADIZLAERIBIERBEICEF LW EHPBDH

ha,

RERBEM T ANVF 3, FERNQOTRONIFE~D) RAHHERICENT. BREFDNAAREX
TONADHERE UTHEEL. H-9HEEL RERERR X ¥ —0BRE, H-10cBEEEL BN

ERBRBL AN F—OBRERL %,

ENERGY ABSORPTION

s -
O
Y
o)
g 20.04 O v=4,0m/sec (High-speed)
A ® v=4,0m/sec (Impact)
% O v=0.0m/sec (Static)
5 15. 04
:
o
] 10.04
a
= o)
8 5.0 o
1
A °
0.0———i‘l————gg T T

40 50 60 70 80 90 100
DIAMETER OF PIPE ¢ (mm)

H-9 REEBRRLINF—~HBEERMR

(@) MBEENRBEBRNL XL F— L RETER

O ¢48.6mm(High-speed)
® $48.6mm{Impact)
A $60.5mm (High-speed)
A ¢$60.5mm(Impact)

Ep, (tf-cm)

/

z

©15.04 0O ¢89.1mm(High-speed)
ég M $89. 1mm (Impact) |
5o
8 % 10.0
o 3 0 Eq. (3)
%8 s.04 0"

>
B m

0.0 0 5 . r
0.0 2.0 4.0 6.0 8.0

LOADING VELOCITY V(m/sec)

H-10 REREHBRNLT AN ¥ —~ BHEEMR

-9 68 6k Sic. SEEDN ¢ 60.5mZE TRBREBRRI AN F—FEBOTIE W, —F. 8
EPKEN 489 1mOBSI. RN ANF -1 SRBEERBRLINF—OREGH»2D KES R
32e5BYLNE, Chid. AEE (BRI PRELBBIRONTRREEVHRT 3%2DTH %,

(b) BFAEHREEERRLRIN¥—RETER
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H-101cid. fEgA e HEEMIcHT AERAHETRLTWS, BEEMICB I A8RTEEIIEED
BEEETHD. BRECREERWORMEE L 3825, LrLer s BHAREC 3BEORRER
BEEEFOZERNTHD. BEEEORERESEHEHOEBIELEAFTH LA LT, H-1005,
FIERFOXRXX IO THIEENAZ 2512 LAM TRBEBRB LR ¥ -3 AT 5E@mIRD
Bhb, ERERICESVWT. BEEBREIANEF—OLBEEBREEEOMBRELRD 5 L RAPE LR
3, 20X, BB ICHT IRRERRRI AN F—RRFREVOLEIEMAT I LHHETE
5o

Eoi=Eei+ BVe(@B/1)  tviiiriinininiersnaneccaonns (3)
T2z, Eo: HREBRERBRBIANLF— (tonf-cn) . Esu: BB REBRKRT AN F— (tonfrcm) |
¢ : HERE (m) . t: AE (m) TH3.
EEL, EEARAMEEBRER L AR T A LIck > TROEEBET. AEROBE L:0.0051TH
2. B, R OHIREV R/secO BN TORBEOHEFH WS, RQ)ZHWTEE L ZRREBRIK
IAINF—%, B-LUHFREBETRLTWAS, b, A@ R L3EZFFEREICEEZELWI LHTAD
bhd,

c. WRABRLINF— (DEEREEE) [ High-speed Test
(8) BARENBHRABRIANF—ICRITTEE O $48.6mm
Bl BRAMRLAILF—Er A § 20.0f O begrim
MEERL T, HRARIL I F—aliE © 4 '
Enin/sec B TR, REWEL LIEE—ED B L i1s.0-
BeBoTWE, BEEENKAECRBIZLENS &
TIED OB BEMAT 55, ~HTREODAHE 58 1, oL
DRNT B RO BASEE (BHR B SEET & s ¢
HOBBE) BAX< B, ¥, WEEgis §8
P AEEOEH I AN F -1, BROVARICES |
B AT OBBI k> THEXNE0T. B
WOV RBI & 3BT E RIS 05 7.0 40 6.0 8.0 10.0
OBBBIZNE BB LI 5, FOKE. XD LOADING VELOCITY V(m/sec)

OERRR T INF—ZRDP L. BHRERRERT X
WEF-WEHAT 5. . REENOEIEHEE
OEEEXHENZTITWENT 2 HHRATIN L 3
NE-—DRFEEOREEEEALZITRVWEREE XA LICE-> T3, RBEMNOESBIEEIC X
SFEEFLWESRTEAD oL LT, BHAEN L REEEOXRZIOHGHEHAEORE Xz L
S>TENTAERT. MEOHMTHIRNRROENEREDLOZWILRLBBDOLEZBRS,

(b) BB 3N ¥ — L HRATRN T AN ¥ —OH#

HM-121z. BEEEEAUBNEBREIANF—E. (OH) LHREBEIT I ¥—EOBETRT,
K26, BHREARETANF—-OTFRMELHFOERRTINF—RIEFEFLWILXRDON S5, —Blz.
BHEEPRESRBLUTAEAENBRI LTIV ERT 3, 2. BRODAAYZET B 2DIz#
AR 6RDERBEMIIBEDO N AABOWAIZ L > THEL R B, 2O S, BELPERIEE
DREZLZ &> TREFEVELT 0T, BREBEIINF —IZRBODRAIZLBBRELZANF—%
BOTHETELHFEE L, BEEBICL BRI ANF - 24D EERARRL I VF -8B
OREFMHEL LTI 58 BNRRRIINF—DAkE X 2EHRSBNIINF—OTRIEL AELT
WEERE A 2Ick). BRAFZTI3EAIIIREMER S,

B-11 "R ¥F—~BEEER
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d. BRABRIAN¥—ORE -

RO X 5 iz, SEZD OWRLRILT 7 ¥ — e
m\%%QﬁWMI$W¥~&ﬁU®%WﬁﬁTW 552&0— Avﬁhwmmmémmmﬁ) %
BT BERBILT RN ¥ —ORTH S ELCHET 3 £ 5 A v=4.0m/sec(High-speed)]  _
OPPELNEERBNE, BT, WRARME § . | O VO-On/secistaric) °s
ANF-EohBET BT LEHR B 2" "
7. WEEEREARHOBE OBRLRILL & o -
ANF—Eo O FTRIEEHNSRNT AN F—Ee S 00T = 5/% f
EEFLV, LEd- TERNEZD 584, B 18 2; Eq. (4)
SR INF - BOKESITEORPIREEIE S5 50
FHILRREMER Bo

B-12%45 L. BRATIRTILF—EEED 0.0 n l L

0.0 2.0 4.0 6.0 8.0 10.0
BREEHIHPPHEMT 2HMERLTWDS, &

AT, BAHEIZERIT LY —EETHIY
HWERE Ze 12T B0 T2, REEIIIRER H-12 BT RV ¥F—~ (Z:2/1) BIR
BB IUEERD SEME ETOREN—-ETH T

WHE2WE—AY PLIZHRATEZ 28bho T3S, BMRLANF X, COHEEOHEE LTRDSR
Z0T. #iFIcH T 3EHRBEI ANY — B 3T ORREIT SN B X UM REN—ETHIE (2,2
/1) EOMBTRTIENTES Y, H-12i21k, HEAWN I ANF—Eok (Z,2/1) LOBHRTR
LTWw3, B0 5, #EBER460.5m(Zr2/1=4.T4cn?) ETIRIFEE (Zeo2/1) ICHHILTAEL RS, —A.
$89.1om(Z r2/ 1 =7.04cw?) DB TlE. MMFEAINEIL B TWBZ b s, LA T, EEE
DHEREIREREZDE, PREROBELEET SLENS 5. AEROBHET. BHERRLINVF
—Es el (Zo2/1) LOMBEAE2 FiEZAWTRONIKRREE 5,

2
Es= 3.50 ( 22 YT )
T, Ze: WBAENESAE (cr®) . I: BIR2KE—XA b (on?) TH B,

KWOMFRE. B-12012ERTRT. RO TRELZTANF -3, BF CHET SMEAFINOGER
LRPLANF —-DRBOTRIELS X 5,

2 2
ZP/I (cm®)

4. % 8

AWER. SERFENOGRBR I AN Y — 42 EERCHMT 28/ 5. BNERHEER. HEABH
EBRBIUHERHER2{T-o 2307, 8FF (FEL) BLUBHEELZ P HREBL AN F—ITR
FTBECOVWTERLE, AMETHOIARRZENTHERTOLS IR 5,

(D EEdEgsisn/seci T XURFUIENETHD 5 20cnDEBRFHTIX. ¢48.6a0TV=80/secH &

BABMEEPEU 2N, BLACOHBRFINVMTER L BHREBICL o THEL R, LENST,

BRI RETHANOBERTARNS 2D, SBEFNEOBHP LD BEEOAE W (8u/seckl k)
FHIAT AERETOLEN B L2 LBOERE,

(2) HE~ZTUBRICEVWT. BAHEIZROREICHT3B8L D EEB IUHEBRHFORPPDKE

2%, —H. ¥REMITEITROBHOFINAEL R S,

(3) 7 (BRI PAEL{RBICLENST, XD OEER CRING 3 HRBE L 3L ¥ —E ¥

P, BEEBRET AL F—E XN s@meERL k.
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1) BFEBREIANF—2RDOLBERTRNT AIINF—0OBNE LTHEL 2HR2RIN L
ANF—Eid. FWE (FEL) BAERBIZUEN S THNT 3METRTH. EORMERRELO
HMALEHIcHP TS, 8. KERTHWARREOBRRLIZIBUTTHBOT. SR IIEBEDOET
W AOBLE) IEWRBREZH W TR T 2 0EDH 5,

(5) MERFI) OWMBLWBE LA N¥ —OTRERZ. BOLBRRIINF-LEETE-TH 5, HITT
BETHHRERRN L AN F—ORBO TRER. R@OZRAVWTHETE 5,

RERTHENARRIE. BohHEBRERICHT 3EBER»OB/AEDOTHE D, §EEHIEBLOE
BEfTv. F—YOEEHL2N LI ELERHILEITW S,

Bigic., AMEZTORHED. BRELAHMEFR WABZHE. AT YZ7Y 2y #4k %
K. BAEEROZBH48BE o4 MiEL. HBELHELES.

D
2
k)]
4)
5)
6)

7
8)

9)

10)

11

EX P70

FHIE, &% R TEROEBLEOABZX A, LKRFESE. pp.2~16, 1983.6
KIUFEA : BBY Alcxtd 2 - RARERNVEE L 2OMEM. #HPPill2, FibeEel
A, Rl BB 8K TREMNEWEIERICHET 5 KB, LAB#ER22-2, 1980
AEEZ : BEWICEAT 2 LAROTRN. LAFLBIEFEREFRBESREHERS 2 3.
HEFIB0EI
wE R LERORBIcOWT, BUIHBERKFERERAEY VRY Y AHEREE.
pp.250~262, 1982
AR, BHRZ. FHER: BENE» 52 3 1R EOREMM. IB2EE T RFELBEE IR
FERFFHELWRES 2 3, IBFI62E4H
RE KL, TH: @FcH T 5 L ARERNVEBRBREE. LAHRFERSBE276%5, 1Bfn61.3
ER. K. AL Kl SERRI) OFRBR T AL ¥— 12T 5 BROTIR, TAREXRR
#386%/ -8, pp.321~328, 18874108
FHASES () : fi8iXVy M LAOBBERETOEMLBREH D IZOWT, HOAHKELH
EHEEPP.3~10, BRSTEIR
Charles P.ELLINAs & Alastair C. WALKER : Damage on Offshore Tubular Bracing Members,IABSE,
Vol.42, pp.253~261, Copenhagen, Denmark, 1983
BRETAMEFDRDITAE : AURDHRREAOBRBEERBREE. LAHAFRER
2526005, pp.26~27, IBFI63fE2H

(1988%E10H12H 3Z4)
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