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PROTOTYPE IMPACT TEST ON ABSORBING CAPACITY OF THREE-LAYERED ABSORBING SYSTEMS
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Usually sand cushion has been used to decrease impact forces generated by falling rocks on the
roof of rock-shed structure. However, it is made clear that sand cushion does not effectively
work for decreasing and dispersing the transmitted impact forces. In order to improve the
absorbing capacity of sand cushion, three-layered absorbing system was developed which is nor-
mally composed of 50 cm thick upper sand layer, 20 cm RC core slab and 50 cm thick EPS layer.

In this paper, the study on absorbing capacity of the three-layered absorbing systems is
reported based on the field impact tests. Different types of the three-layered absorbing system,
varying the materials and thicknesses of upper and lower layers are used for comparison of
absorbing capacity. From these results, it is made clear that the normal type of absorbing sys-
tem is the best one among them against a 3 tf rock dropping from a maximum 30 m height.
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$50-E50 20 11.90 8.90 (17.8%)
30 23.05 16.86 (33.7%)
10 1.30
$50-S50 20 2.85
30 5.45

Ik, S25-E50 OBEAKREVWESTHE. T hitkicR
R LS RESHRNOREZIITHGLTWR2 D LE
Abhd. —F, EEAORAD S25-E50 i< ¥ IF 5 185
BREV, WFRDEATICHET 5 b 2k 0B

LWHDErhoTWV3S,

¥/, BEEEPS MERXEL X £ AHBFITOVTIE,
EPS #1E72 50 cm ML EDBESICII D b K& AEER
Roztkb,cociREWTac e L. EPS ME
A% 25 cm DFE (S50-E25 ) iCi, EEEL by —
ZITHE L TREOBERDRVWE S THSE. Jhid,
HJE EPS ME»HE <, RC HOBEHSIA bl
tEXON, ZORBOEEHRRASMOGZEICHRK
FOLIrHBLTWS,

EHEEM ¢ D 50 om BRS¢ L AHE (550-550 )
X, EMCEBOVUENAA LIS DD RC RO
BEE, RIPhvCestbh3., Ihi, sito k>
I EBEM A E S b oUIFBE b HRI NG =
ISk Y, BEWERESAAE B EERICE ESAIC
B odei=®, RC FOERSIHIX WBEOCREE b /)
I hohdDrEXLNE. ZORE, BB CHS
B 2EEM L L COTa kSR Ri-4F, DH»D
OEENIBWHEBOLE (1S90 ) b FRIZITHEENIC
FERITREINTHE D L HERINS,

3.3 AEEFEE N L RXIGEEEND

ZIBEEREE DAY ( S50-E50 ) I XUEEBEHM %
50 cm EOERMH & LB E ( $50-550 ), 90 cm BO
BWEEOEE (S90 ) OFRICOVT, RAERA
EFEETEOBRER— 8RR

BAESEBRNCGERT % b, ZBEEEEDSEE X
HICETEIOMINCIZEHFILTRKEL ZoTHY,
FEMEER O Y — AEHE )\ = 200tf/m® ¥ LCHEHEL
REEINOEWVERRL TS, Chit, MoEEEE
| BOEBM OB CRABEGR N 5 EEEE

DB ADBAEBIUC L o TRET 2HLEXONS.

K, EEBOBE ( S50-E50 ) ORAEHHERNHFE
B ABRr LSS (S50-550 ) ICHBFL SNk <
LoTWBDiE, BEEHO EPS MoOBREIBW DS

BEOIRZIARBIEEBZIDEEZERONS. —H,

INb% 90 cm BEOEMEEOHE (590) L T3

BAEEERS
800} © S50—E50
) A S50—S50
| O 590
210 mxmsmen A
i ® S50—E50
sy 900 A $50-550
15 m SS90
§500- — EHEER
(A=200 tf/m ?)
~ 400} ol ]
B Q
st
gsoo- -
1 200 “ °
-m b ¢ °
100} a
% 1020 30

ZTF& (m)
K-8 RAXEBHLEEFTEOMF

O EEER
o (REFEEH
EE#ERER .

800

BAEREN(t)

=

=

=
L]
®
O

A=200 ti/m®

| O % Q |
O
© O 2= a0ti/n?

Yoo *ve |

S EEEEETETETE
502550751005050 75100

-9 H=30miH35RKEEH

v, ZERERBEICTNIBMEEORE X Y KX
BoTw3., IhIIREFHWEDOECICIZIDLER
bh3.

Ric, RAEERIICERT 3 v, EBMr#mbo
B5 (1 S50-S50 ) ICIWXIE TR & o8N & 3T IEIFERRM
KL TEY, 2OKESIRAEEFFENON 1.6
&%, BEBOLES (1S90 ) OEEERNIDK 1.65 5
DREX Lo TW3, THIZERRD X S5 i<, EEH
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BB 2 BB s —m Bl , fthiRE o

—IRTTREHEBIREEICE S B o TR BB L EZLBNE.

—75, EAROSE ( S50-E50 ) DImEHRENL, %
T 10 m CRAEEEFRN L ZFFRILETH S5, £
NEREDE TE X oI X 3 B EEER A OZEbIE
NV -2, BB THO RC Jir RC iz
#Ho EPS MEHROBEKLTEEZRL TS, EARO
B4 (S50-E50 ) » RC JROZETEEIE, EEM 28 ¢
L7=85E ( S50-550 ) OZEBRICHE L TKE< 2o T
W3, F/, EPSHOBERBERIL18~337THTHS.
N b OEFEEIL, BpRe EPS Mool —EhiE (X
—2) 2bdbArdEHINNEHE DR i WEE
KHd., chkb, £XREOHE ( S50-E50 ) OimEE
BT EE EPS Mo Z 0 X 5 PR A A F R
BVEFIC X -0, EfE TEE OB L TRELE
fELavdnrEXbNS.

B— 9 ICE@%E TEY H = 30m & LEHEOLTER
b — 2 DOBRKEHFER L RN EEER L B L OR
LTwd. RAESEFRNCEET 5, EBLHD,
EE%L EPS Mt LA=/BREMEIL, B8 EPS Mo
BExomme & 3 S B T 28RICHE. LEE
DOEWEICEIL THBEVBEFBIERICH 25, &7
—ZDEFTNIECRE LR, EAF ((S50-E50 )
KB AELXERY LT, EF EPS MEICX3Z(L%:
»3t, EEHFHPE 50 cm OBFIIEE EPS HE
25, 50, 75, 100cmiC%f L-CTE#NEFN, 093, 1.0, 0.88,
085 b, THICHEBFOFWE 25 cm DFESIL, &
B EPS #fE 50, 75, 100 cm ICXf LT 0.93, 0.98, 0.93
thoTwd., —F, EREBEM LD EPS M & LABE
( E50-E50 ) 2R OMEICKT LT 0.80 BE L /M AfE
ERLTWVS. FAEEEM L DB 0BHE (S50-550)
Wi, LFRRCREELRZ C r REECBE LS
hThH3.

wic, RXIEEEBENEET 5, EE2EW, B
% EPS#Ht L A-=BREHE L, BEEo EPSHE%
25 cm b L7ABE (S50-E25 ) 2 r ZNIErkE A
ZRAv., EEERLFELC K S ICEERT ( S50-E50 )
F1ELTRY—XD% L3y, FEEHHEMWES cm
DESICITEBE O EPS #E 75, 100 cm I3 LT 0.90,
0.85, FEFEHE 25 cm DLAICIE EPS #1E 50, 75,
100 cm T LT 1.12, 0.98, 0.90 ki b, FHEEFEA
CFEREDER E o TWB I 2D 5.

DEoz sy, BE 3 OERS, 30m OFxH»
LETTHIHEREETNE, o TRY LF-EE%:
W, T RC BRAR, BB EPS M2 #ASbE k=
JEEEREEORERBREIC TR ¥ AR I A VAL IEHMRC
IRROBIBRIL A E2ZBRETNWE, AR & LA S50-
E500#AEhErRIDSENAEERE L BA N5,

4. Fo

HOARLESHOREHE LiIcx L TEBEARE2H
SRERBEL LT, IEROBBBE L IRRIFRBOE

KBS L =B e S oEEt s RET 540, B

HNARIEER* 1T - . BRI, SEREBEOEAT Y

EEM B 50 cm B, B RC B 20 cm B, EJF

¥ EPS #f 50 cm B ¥ L, EEBOMES XUHES

BATILE BRI OV, BIEE 425K 30m ¢

L-EEE TEEER YTV, BICiTbn AR EE:

fBER (B 90 cm ) ¢ L -FIBROEERER L s

BLicX VRN EMAL. AERCELONWARBRLE

BTay,

ZEREEEOEATY L SWEEM & OHBITIR

1) EEERY, EEETEIEL RSB YEH
DHDOEE XY ZBREEEEDOH PETRKELREN
5. i, RC BRI EOBRE A 50 cm ¥ EHpH
BOSE (BE 90 cm ) ICHEIL THWA~HTHS.

NEEERICTL, BHERBOHOHEICIIREEMICD
ZZEFICDER LTV B30I LT, ZBREEED
LA ICIIEEBICPERIC e L, SRR D B4
3. ZEREREORESE TH LA TORKIGHE
REMBEBOSHED 1/10 ~ 1/50 LIFFIT/NE nfE
5.

) AKHEEIVERT 2 t BA DN I mEE R NI L T,
#TEE 30 m OBV CEEREREOHED
BAEIEDEEOSSOMLEREETH Y, Mk
BICBIL T B BEOR SO 2B LoRXTH 3
rabdhol. XY, ZERERE LSS
KVERT 2 ERWERE BB S &, »OWEOLKS
BELEL T2%, B BERIEET 3 - L 5%
WEni.

EEREEEOREBM AL e ERBR LY ¢

4)BE% 50 cm B EPS ffe L, EELHWE 25 cm
% EPS . 50 cm ¥ L 28 AICiE, B RC KR OE
BIERZ VD ODERRO=TERERE L FRE OB
BEHREMEOLND.

5)&E% 50 cm EOR L LHE, BEEH EPS HE
25 cn BE T T RIEEHRSETE R,
6)EEBH L YPEW L T 3581, RAEFEEHEN Xt
D7 — 2 KL AZ R v, BAEEERIIIHR
BEEBOHRED 16 ZLH LTy, BEHEEL Lt

RNEYITH 3.

BlE, ZESEEET, 1585 0 0B EBRE TICH

BLTEN-BERERELCwR L, PIUEERS3

tf OFGHEE 30m LY HEETT3B80%A

AF—HLTETIE, EREL LTO S50-E50 0ff

HEbETRIEGENTH D Z L HAHERTE .
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