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The Application of SK-Steel-Bar-Mesh Unit to Tunnel Inner=-Lining-Reinforcement
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Synopsis
gy
The NATM (New Austrian Tunnelling Method) is currently applied widely to tunnel construction in Japan. Sumikura
Steel developed a UNIQUE PROCEDURE for inner-reinforcing-bar arrangement for tunnels. This procedure includes
three features:
1. Using deformed bar fabrics bent in the shape of reinforcement design.
2. The bent fabrics are set in the design position by means of specially developed equipment.
3. The equipment is installed on a traditional heavy duty vehicle like a BACK HOE SHOVEL.
The application of this procedure can help to resolve issues involved with O advancement of laborer’s age, @ decrease
in number of skilled workers, and @ new workers, and also avoid the “3K-Problems”. (Kiken = Dangerous, Kitanai =
Dirty, and Kitsui = Hard work) Consequently, higher construction quality is achieved.

1. #&

Ty

1976 (BHI514E) A —X M) T &0 bRV FLiE
NATM (New Austrian Tunnelling Method) ZS&A

RS attY, BREENN 8B L ovs—4
VIALN) DEEREETE—HT, BM RN (f
R, BAESHE) BIUEMINTIRSEOEC b BELRIN
PEBL T3,

AL, BMINTESOPTORRC P VANV IREBL
2B 8B TEOEIL- BNl 3K MREDH TH W
T % 0T T HFTELE - FHAMCEET 2 b0 TH B,

FoAMEIKRILT, $E A2, B CRVBE
VIKEE D AND 3FE % D, HADELTORKT0%i3 1L
Th b OREEREOBIEIC BT, B ALD
BERSAVRTH Y, BHELHAERE LT 58558180
ZEAEHSEBHE2ILER N ANVETH 5.

SR, HARSGEERLE EFEEPIL AL ER
14.830km, NATM TiE800m) iIHRHVI N TLkE®E
IZER L, WETIHLE P > ANVDIZEA D NATM i2
THRTINE Lo TOBETId V., FANTECS
VT B EREECAR R ISR O B R X 2R
EbH-T, PrANIKBIIEICBIT HEHERIEE
DEEE - EREKE  FNL D SO ZEIEDE
BOZEETH S, T2, BERFERIIBWULESRRFCS
WEE - BVBEORIFAERENTWS, —F, K-
BEERITBI 2 TESRBICH > TL, HoE»r Ok
Bt OQREFEIEORY RS EDRIE
DFEEF LT 5,




P10/ NYRIVZREIRIKEDIL T 772w My

LT, Po5MBICEEL, 1973 (EEF1484) BE)
SR A EA L CLIRDBE LR 2 ~N—2 L LT,
b ANV IRB LRSS = v M BIUZORTAE
rHEFELE, ol LT L ) EROTERIICERTEIR
ZLTWBEHALTWBDT, UTIREFOMESHRET
5.
2. KRYRI

—R

NATM T3 1 Ho@Y, EHId NIz b RVNZEE
4572012, vy 27 Vb, REFFar2)—+B
JUFRTICE > THEL, #ulle—#: b (—KET) &
BBEGATH 27 ) — P CIRBELEIT). O33R
BT TIE, mPOMEDLTRE) H9%L, HILDOBAHR
BENSEFTF LTI LA ERgko 2 ) — T
EHRLINLDP—EITH 5. PLHERRLEST
i3, FKETHAROD S — X TRETEEARS D & L B iRy o
Y7 ) —bThH5.

BAREN2E, b o ATEOEREES LS CITT
—F#) LEREAERINSGTE CIFA o—1) T
IHEEINE ) S L5, BIh, T—FEiduy 7k
b, M REMFI 2 ) — B IO R T ONZE

licgkip 27 ) — ML B TRBITARTINT NS,

Ao RIS L 2 7 ) — DA TH 5.

3. N—Awvyaadz—vNbIZED

ERTEE LTThN T a8 TEOFIERRL, B
T — A% FEETHFIRCHLA, ZOEERR
B CEZEL TS, i, 7—FE0gkipiir TE it
BHOBEITUWETH B, /N—Ayaz=y METIET
13, THICh > TREEENITERB W THTHHE
NAESIBEIC LY, P ANTEEREF ToOEIR Lo
FEIEANOR S, IECHETROSHEME LTEET 2.
CHNLEDEHL o ANABMALESTERICEHETHIT
MTLET, B OoBHERZEE LR 21T BB ik
AT 3, BEARICIIEIRICRTIEL, 2027 ) —MT
BRIEEDHAITH B 1 /¥ (K310.5mA%EHE) (TEL
_NbEME, SN THIAFaESROEF FmE L
THERET S, 1R 2368 (F—F24%, 4 23—}
I I ENITHDRATHEE LT3,

BT, BTN F AN TETHERIN T
LEMEER LT, FIEDBHI~ y M 23 TE
ETELIOTIRDERIEEP GBI NLZ L L 5,
FHS 7 — FERDECAB IS OV TS B ICBRR L 7B
I EERFRT L 2 LIl ) SREOSHTEE ARSI,
B T &b EHTE S, UTRFNEET
BTh b,

Wire mesh ¢5X150X150

H shaped-steel girder H—150X150X 7 X10

Shotcrete
Inner lining
Rock bolt
$24 ¢=4000
Arch part
-
s
ool
/ < 228 L
/ 300
\I/\ S
X
/ NS
! <

—_—
_ Qe
-————‘\—j SR, =10
P

=

N\ &
~J
‘‘‘‘‘ Invert part
6116 |

—
. ——

F1E NATM IZENVRIVEEORN?
Figd Cross-sectional structure of tunnel by the NATM




(1) Layout of arch-mesh-unit
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(3) Layout of invert-mesh-unit
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(4) Cross sectional layout of invert-mesh-unit
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Fig.2 Layout of bar-mesh-unit for tunnel reinforcement
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Photo 1 Bar-mesh-welding machine

3-1-2 HIFINT
3 u—iLIITRET b > A AMPREER IS LTI T .,

3-1-3 RMITORET
(1) Avos=pii: Ay az=y Miz=y 7, 3y
7 R — S T R S ATV SR
LAy b3 28 TRIRY o LICli &AL, B2
rERHT 572 TRT T 5, (FEEKNGIEZER 3
ITRT,

EH? 30-HiF#TOMIRREEmFmIshs
N=Awaazwvhk
Photo 2 3-Roll-bender and SK-BAR-MESH UNIT

BEH] AYN—hXviaizyhOBEINT
Photo 3 Setting of SK-BAR-MESH UNIT at invert part
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Table 1 Comparison of workability on steelbar arrangement for the NATM inner lining

1t SK-unit method Conventional method
ems

Invert part Arch part Invert part Arch part
On site bending Non Non Necessary Necessary
Number of operater 4 4 6 6

; Back hoe shovel ‘bpec1al SqUIpMERG Reinforcement
Equipment ; installed to back Non .
etc. jumbo
hoe shovel

Time required /span 1~2h 5~6h 5~6h 10~12h
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Table 2 Specifications of SUMIKURA’s bar mesh welding machine

H1 De —D1o % D6 —D10 1000~ 8000 | 1000—2600
H2 D1o—D22 D10—D19 1000—12 000 1000—3 300
H3 D6 —D1is6 l D6 —DI10 2 000— 8500 1000—3 300
K1 I D6 —D16 D6 —D16 1500— 8000 800—2 650
K2 D6 —D29 D6 —D22 1800— 8000 850—3 300
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Cross section
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Fig.3 Fixing clip
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Photo 6 Examples of bar-mesh bent products
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