NATM3 S 0% » s TR D0 BT

EH SRR oz KRB X

1. AZH'%

BRemr3k vivIidad RoRsTa. SF BB @bc s 1 8B HEl. chcrokh
1909 - (BEHB) 0BT L e RET 2 t b, W TLINATM o, b 3 o& ol >
VWL, V> ABRYTEL N r R 2E5TH 3B, &muweflm"m TR, TRBMN RG]
CIERT3bn e b2 baz bW L, BX (525 RBFN oI Kot x5, BBo HR et ¥
WHTLY EFSATIE s e ®, L WS GEERA LA L LA e, BRI R wotad ey
7RIS IVAETILE A B e Lz s, thrdze, REBBNAw Xs>0232 79- Lot
AHIET. B, 7Kt bd UARs. ¢ AT IBCHET S catfBRozB o LTEA L), A
BLEIRA v R -0V ESETIE: HERBWIHA,  oHBr >, Ei)'zzﬁé\&u TRER Lz va,

Robeewicx o A Lz v 3 BE ¥ - -}%&(cmy“g ring) VKT 33, BBoMEERRA s, tihrh el
BTy MR- e T 30, 2Rt Eas GBS : o, BEN o vl v BB * % oo
EXevzva, $R08BRHD BB 2@ ATBRL N - oRIFSRSI | k158 TaBHRNTAH - T
Rro>geby 7RVEEERIEITI ¢ 30, % oBUIIRY HZ vz,

semfeE, bR WRN TR | EIEAEE: 30 b ok v BB pa s BREANE | SHRERRT
PR AKII AR IR ERLI 0, FRECE, BEAERCS . tBshnpsa@loksy
3. BREES oA s A e a L EIBXE T B R8s BMORR . z%‘fﬁ?d«%@’}iﬁ’s\mk
EIeovhn B PR L. AW e BMAMEKR: LB ENATMe PESRE e s L ¥ 0 £2350: 0
CTER Lo B,

2. P AHAR LI AR o AR o BIAR
RMFHEERR 2 9 Ra BEATM 5,
BEBERER PR vy, SE Vs
ARy vvH o m
- L%;LL_Z__ OR-N
2{@@r-1}
NARRK (b R B o 6EER 0B 3) L (m)
~%. RAPLE 7 5T 3 BB RS> X T o BB WM WA,

SHRRER § (Vm®)
BEERE (PR Ve
— B #5R0% Ses (Ywmt)
-85 HRen Sts (V)
E T ARBEABE L (o, EERBR 280 SO RHR L w3,
* g~ (R¥r ] =(_'_Y\_]%_)z @)



BEERERESE Sc=§- Ses ®HH
LEBHERRE St= §Su @ 7
A1 eRT IS5 - R e REFHE MWL 73 ¢,
EEABENC, MHBBRAS w e RR TR WA,

C = ,ISQ_ZS* - /\‘ScséS‘\s . .f &R c
b
sin ¢ = _S_Q_:_'S_t— (6)*‘ St 0 Se £
Setr St Ccote
Ct ¢ = %-ii— R TR LS e e
C - Dt

BREF ARG o MinE e BRER (W), FERM™
PP GHIaMERR (V) t T3, BPEMe Lz,
@"’ﬁtﬁ(’) ¥2Re Oom) A" TRas s,

R 1=sing
L o A T @,
R
RE L _ (R+Ceat YU~ 5ing) DX
~ PL+Ceot # > &
I
B, Renvze BERMFeLz. ~okaiBEREL R
Th<,
_ PPy _ m .
Poe St s i T %
P=0 anA
EE LR, PRzt UL RIEI R oA 1 2348E 3 UK ﬂﬂ
PEZ, ) ke > RATHT ha,
Po = gﬁ u2)X B2, BHEER oI - BENKE.
Ph = P = T‘_'_ 1 IEI

xEx) . ()X v, BITRFE, ARHABRIES W BBE RO R, R OV 1@ BAeNsa R
SRR £GTed, Leair, N<tae3r@ Re<R T3, T~ v FnRREKG BTs: ¢+
e, RIMPAE L UG, At BIERER e MR R I ke s, Fabs, EEE
BE oo TN E R Lz aBmorTrATan. Bl dm
BERE L < e @R TREIAC e, BscRkTadwR «
1<, 2 L35k, KU hnwabBRLa (Re-R)TORY |
NP FEX3RITIWFW.

toko, DeooBE: Lt paplile WXax eaife
BOITs. Tk, PARABBORET bz wataa 5D ARRRE
FtSsbhzostacsn e s B L tws RiTmby 7o (A
&5 cHBRY) A MB Lk (BER s 0BR) cHo R 0sh
Tlkos thtdBe B5TH, Ehafuens s sehe
AR lmta vaa, (oA WA, BARRREL ERE, °C O
WERE, © DMAE, ERMAL G ORESERD) REBL AV @y mimesse . eonstihont
2%, rEE L Ak AR 5. AL aRBca A




toobmunrn, BRrR i Bheh Y
R oo TRA 3P, LExaBERS
Py doebarEes, 3T EBRNGR,

FyxowtiBioks cB4absdem, 2
wa,

A>1aBdE, wbwrPlwk &E
Tadba 13 :4TIB, T aAR,
R o el BE  (Ses/h) &35 % <o
DREL cAFLTLoTa), Ba, 5
IUR, Ayl e B HaERER RT3
taed e Rbls,

*%ﬁﬁf?ﬂ&. £Bre v A Lo d
wAiBTE 3. ReBATas < BRE
Kefo c@lEBAAR I Tt harn
W, tore, BLoTBres s &R
¢ AUTBARL v s ha o B ERER
): SRS ST A tb“‘&b%lz“&’a.

TH., NoatBr b WwAAERe K33 TR
Erxha>ed FHang 200 Ko 8
Rk RTrIastacha,

3. TR Lz BB EHD
@OREEF BT PR F BRI,

L-sing
(B+Cestg)(1-sing) | 2S¢
Rc}ks\ R rCest ¢ } [(T3F-N

tTs3, C, # s RARZEBAS LBW IR A
B IRV N BOYRREL L5
P oh A Hw. ReaBEIER: T3 ER
TR, BB TR pr Ly, WRPR
B ooy (Ve v 3 BARE

{m})

(03] 1 2 5 10

o4 PR wRHRSL e Ao TR (R bR )

2 ° o X
,n‘ . .
° 88 80. ]
of 02 05 1 2 5 10

A

BS5. FRIesa®s L £ AoEiR ORI vk

C&#ﬁzté%:a{?sz)%mﬁﬁbsﬁﬁﬁqaaxnue@\;kﬁaaazbzmgﬁamﬁnz

oz ettty

L, REREN BB cAMERN FESEBEA L. AR 2EHMNLE L. BOuRTSD
m.m&ﬂfﬁﬂﬁ&tﬁ.@ﬁﬁ&“ﬁﬂu‘#&Z@Rtrm%gm%mf&O.%m?mthH@n@

G}' = {(%)% -1 } Ctg - % (%)‘%:%% ) A
. 3‘_%"% 1 +smg r _1_1»\_!;

U’t? = {%E%(LK)‘ - } Cest ¢ — m PL(_R_)\ shé wEy X

Tet = O am,



2ieABR o c BB o B RN % B

PP

'CS 2&2,9:5_

52 oh, by BBEREEsE ) 0 AR
PBEWN QBTR, 525 ha,

Re X
Qg = SR Ts S"‘(%‘%)'q‘:{eztg) 0N

cos ¢

ug)y &K,

4, ZRBRY0BE 3
NATHMZH. €8T el e ER: >us Olor & O [ o O

79 -ben, 2w ESRTII M, T 0 __*

REERD « ¢ At s, 0T 3, K BT "

PR I8 URY PR R--8 6

= Q= Qs *Qer Qe o) &, e RHERA0E Lok

(&f 3 Piob 0f s7okR)

RKE*>73% 79— |} (B Dmnisiich &, =

he@zhsHPRe X, AWS e B L:E

wHEe s J e %m”ﬂ%ﬁ;&\: 19 ko 1 MEPR mcERRYRO Qo B3R

2o rg:.: P s F e AR R |Gspr @
Do 9w 2B RN vz, BB =g 0 XK Qr

Vo E9 BT Wb &) AR | o peapas-t | Qs Qe+ Qe

ﬂﬁff%i%t.(manﬁbmﬁf@  vﬁi . Q. Qs+ Qo+ On

Gs = Q' /ab COL U vy , NP Ny

L, sa-g b nyokvk | Gst Qs | Qs+ Qe+ Qr
BB BEACHER S » e Ry< R,

MR > 23R TN eSE L. BRMBRc RS s Trh3BRo MEa. R=Qs . &% h :FBx

Dy 2w APy W3BBoMER. R=Qs+Qar A, WWAFFOC YR ). BE»B
o Qro¥rRiz W3,

BB ZHRWBTHNT. R RGO c RUABRBoLr o7 NERERS e BBV F K< .
A, 2o S2BABANR 1< 3, '

XE. THRRUBE/EHTI IREAN 0 52 5 wip L s whH: ¢, T FHERN L Be &5 2
DR 3BIa R > Tadd Lz T,

(] AREcERLCRABEERERD ¢, cXIROHRG et e, nrEX & 7800 b1y,
¥R rtormsc e s¥hby, s WREE 3T,
(XY » L.v. Robeewice and J. Golser 3 Woler Power peeais, 1973 s 2 BIYE = bk b e TR

D B T%R ; NATMATTTHITERBRTIRL panst Riv52E YR 4 SCEWE ¢ & $hE
OESERE No. 941, W%z, ) SreRE KR B G5B RanS BN R TSI UL ¢~ SS) senind
RIS Np. 675, 1969, 9. M T BRS R, so3 pp27nd3 , MTARL6F  2) v.& Peder aud M,
Acwanitelis 3 Berg- vnd Hittmmsnische Monatshefte , 124, Heft 4, pp 37, %6

®¥a pritoanz, pRIRa(R 3R

59—



Calculation of Support Resisting Forces

for Pre-dimensioning in NATM

Takashi SAKURAT RTRI,JNR

By means of seismic investgation in tunnel, the loosened area around
opening is measured as the depth of lower velocity zone., On the other
hand, elastic-plastic analysis using the rockmass strength, covering
height and tunnel diameter in the investigatted site gives the radius of

the plastic zone as the following equation.

R, L g
g = N
o LBt Ccotg) (1 — sing)
P+ Ccotg
,Where R 3 radius of tunnel
Re 3 radius of plastic zone
C ; cohesion
; angle of internal friction
R ; average covering force
P, ; dinner force

Distinect relationship is found between 7 ( B=0 ) and measured
loosened depth by seismic investigation, and the loosened depth becomes
larger according to tunnel diameter,.

The obtained result by seismic survey, which is generally excuted
prior to tunnel construction along the tunnel route in Japan, is available
to estimate the loosened depth by calculating . The estimated depth is
also useful to design the length of rock bolt.

It is important to estimate the resisting force of tunnel support
prior to construction. The supporting members consist of shotcrete lining,
rock bolt and rockmass itself in NATM. In this report, a method to cal-
culate the resisting force of rockmass using elastic-plastic analysis
including the inner force Py, which is estimated considering the supporting

procedure, is also discussed.



