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Development of a Long Life Expansive Steel Tube Rock Bolt System and Its Applications to Tunnels
Takefumi Nakako, Takeyuki Yoshida, Shigeo Matsubara, Mitsuru Nishihata
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Developed expansive rock bolt and the NATM
method.
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Fig.2 Outline of high pressure water pump system in

which air converter and water pressure control

valve are installed.
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Fig.3 Equipment for pull out test of RPE rock bolt.
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Fig.4 Pull out test of RPE rock bolt in actual tunnel and

results.

H 3 % 4 5 3 No.92 (2011)



84 EBINASEIER Ty 2KV Y AT AD0%EE bV A VADEH

OFERL, RIS (B RKLCOMEI LA LA
WHR) B HERICERLTWDEZ EDHRTE 2.
flie OHILEMGED - ¥ AV 2 W2 Lk o X 9 25 [k
Bzl L, RPE 1 v 7KV b3+ @itz 564
THZERMERLY,

32 MAM

AYE (&) OBELY, o EDRWiEROM
BEENO Yy 7KV MMIxs5 RPE Ty 7 KL+ O
itk &2 MET3 2 HIOT, EBEO b Y 2BV Tt Atk
A 2 920 L 720 BB (L ARERBA G 2 S BUER O v
AV b OB TH Y, o b RVHBEL D
BAKAED SN DB ABEEE LTI L\ % %
L 7ze HARMYIZIZ 2003 4F 1 H B TH - 72,
FEALREE QB ELE OB b~ AV QARG 2 S
#200m O HLpT & U7zo FERIHT O ML & 1 AE
FHT, WAKIE b 2 AROVEERI A S M I B B ik
BRI T LTV A IRIT, pH78 Th o7 3k
WAt OMNBELZ 120kN it /) - & 3m @ REP 1 v 7 KL
& 24K, M E LTHo XD WIERDOMERIE
oy 7R v (REEOME, ~Fi13 120kN if 1o
RPE 1 v 7KL b L [H%) 20 K& 4T3% L, 34EMICH
720 R Y IV E R TR EIRRE AL 72, K5
12, REBERN Y ANVIZBWTHER LA, A—N"—a7 ) ¥
TV X B BB SR IRD & 7R3

B2 T VofElaRe (bDoER LK), B
FUR7 RPET Y 7KL F) IZRT. K6ITRTH-
ERLMTIE BEEONEKMIIBEICI2EE (RA)
MO BNz, —F, K7IZRTRPET v 7 K )V Tl
WMEWORAIZAD LNV, RIBIZFNZFhoT vy
7 RV MZOWTIBERWZ TR LR EZ RS, ©o
ERLMICBVTIE, M8 (a) IZRT LI ITFHHA
w13 0.026mm/ 4F, F KR A &I 0.15mm/ ETH 5.
MEOWEDN 20mm THAHZ 0L, FNEFNORA

(a) S 9 B s
TG (4K 10.7km)

5 JREE b ¥ VT O APERER
Fig.5 Durability test at Hida tunnel of Tokai-Hokuriku

b)A—N—a T V7LD
1y 7RV NS

highway.

H ¥t 52 8 £ it No.92 (2011)

(a) 3 FFBHTM DIMEL

"'"’1“"‘/—

2.0mm

N e
(b) BT TR

6 JRBE b > AT BV TE KPS 3R M B S 7o iE
il v 7 KL+ (Do &4 L) OFHE

Fig.6 Appearance of expansive rock bolt without plating

in three years exposure under spring water in Hida

tunnel.
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Fig.7 Appearance of RPE rock bolt in three years

exposure under spring water in Hida tunnel.
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Fig.8 Result of the durability test of expansive rock bolt

at Hida tunnel.
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