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A Study on the Safety Assessment Technique of a Tunnel
Using Ciritical Strain Concept

o
09.'.'

& JiE

jo

B85 EY QYA TN B 47

ok

LI A Park, Si-Hyun
A g A Shin, Yong-Seok

Abstract

An assesment technique for the quantitative evaluation of tunnel safety during tunnel excavation was newly proposed
in this study using displacement measurements. First of all, field measurement guidelines used at tunnel construction
sites in Korea and other countries were investigated. It was found out that the criteria of the guidelines were not clear
and varied depending on the construction sites. The practical use of field measurement data for the evaluation of tunnel
safety was very limited due to uncertainties of the guidelines related to the interpretation of measured data during the
excavation. Critical strain concept is introduced in this study for the assesment of tunnel safety during the tunnel
excavation. Moreover, the characteristics of tunnel displacements caused by the tunnel excavation were investigated in
detail in order to investigate the practical application of the critical strain concept. The total tunnel displacements can
be subdivided into three parts: displacements occurring ahead of tunnel face, displacements occurring prior to
measurements, and displacements occurring after the installation of instruments. The characteristic of each portion of
displacements is analysed in this study. Finally, a general method on the use of the displacement measurement data

for the critical strain concept was suggested in the concrete manner, considering the field measurement practice in Korea.
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1.0 10.6~34.4 5.0~19.6 14.4~55.3 5.2~18.6
Fog £&(cm)
HIEE
URE I SH3( ) - I ! !
Ol B9 7| 283 (1983
- B{gurd sm7|E Aot 0.3~0.5 1.0~1.5 3~4
oiQt 0.5~1 1.5~4 4~11
Zaiet 1~3 4~9.5 11~27

SHHEE JjEES 286 Bl otEd BOl0l 28 A 31



H 2. 322l 5y &2|7|E (continued)
L HE T2xd 2|7 EA|
AutEA Fojgd | o3 ||
UE (F)TOBISHIMAZA L 3212 (cm) WaHs HEHL (cm)
<:J§§§§$; 1751925) AR 2~3 5mm/day?t 3 0|4 3~5
S 1o Az Hee 35 98 gl
WA, XY U Xy | EA ARE 2~3 g 3~5
21 71 & 1 |t HME 3~5 10mm/day7}t 32 Of4¢ 5~7
TR K| 10 30mm/day7} 32 0|4 20~30
L B2 8] (mm/m)
A& LY B2l (mm) LA A
» 0~0.5D 0.5D~1.5D > 1.5D
A (F)SIMIZUAA =R 40 8 4 2
(RS RR 250t 1998) SYE AAR| 80 16 8 4
- UBERE +ASUTIE %] 120 24 12 6
HE 30 6 3 2
Jlgre | FAR 60 12 6 4
17| %) 88 18 9 6
e I ZR 75mm 0|8}
‘ 2 M 150mm Ofs}
U= ZH U2|7|E X|et = 25~75mm 0}st
(Sl B3, 1993) =5 i 2 M 50~150mm 0|5}
M 25mm 0|3t
. W = M 50mm 0|3}
AKX A EOEIEOH et 24 X|BIM EI| 10)| et
_ Zes sud Hohei 8 5100:15000‘:;% %74%; 12126?1?1 501?1 om' g 120~52r8rnr:m
(ﬂfigi*jia}g?i) 100mOl&l AL, 6~12mm 100mol el ZS. 20-40mm
T eee HEEI, T BT 15

A Eg|o} AlbergEld
pe|1E
(I3 =2 Z AL, 1995)

179 T, FH SIZHAZO| 1/20
7:

EigHtd 9 R/BZOIS 10% OfLY

Eiderd % R/BHO[Q] 3~4% O|LY

24t 2lold MA Y=o wet
200kg/cm’Ql A2, 0~1mm/30
240kg/cm?@l AL, 1~3mm/30
320kg/cm?0l A2

2, 3~5mm/30¢

1} o
W

EA

o} O
12'?’1__‘

3 Agolet.

et

2ol 7t AARTHE

e st ARY
Aoz Yo weh A2
A AZB 1ENE QAT YA BLH A
249

Z]
1_

F

3t

it

SHS  Hoh B AToldE B 23] os) walsk wgls

gadel  estel ol e WA Brtel guHos

Hol 28 U8 VAWIE AYL ABA =Ysheck
2

A3t 7122 o7t A Ao

RN BE A 3t
© 2 Hrkslr] YAl
chA gl 5o W
Aoz gk

3.1 Y E Jhdat dSUSZeL Bl

SHA| ¥ & E(critical strain)S Y

sto] Ao 2 AgEHeH, 27)de 2

E WARRH Lot & dANIES ¢

£o) 19(1982)e]
Aol A
AT BA D 24 Aol Rt AYAY ATE o)
2 A9 ol SAUMEE()S 19 17} 2ol &
Holq AT AW YEAEAFAIA

PR



HYoRRY 2794999 ASEAT A9 9%
YEZEE ol g3le] Tk At go] Folsin, UurH
0% BHURGE(c)RTFE A 3 /A ek

aC
= F M

A7)A, 0%} E= 242F A HY] dEYE e 2
71 A=E HeERdTh
A S i SFARFE(e)) T EUFA (o,
o IA= 29 29 2k 37 2004 vrEhd vhe} 2o
ﬂﬂltﬂvééi UEAEHA LT} 718 ke 4
F& UER I Qi ISRM(1981)°ﬂﬂih Rl U R )
ﬁZﬂE USUYSAE IMPag 7|E 02 BEFsted, ¢
A9 9o gt SAMEES %HL 0.1~1.0%0] 1
EAFE AE)Y A= 1-8% A= e Eou
Utk EJF Y 204 EUEFETE 0.05MPagl B
Atoll Al 200MPa?l et ©]27|71A] FUst HEE B
ol I EANEE ol IA FEFR] ¢hon AAgH

N

<]
fua
o
tan! E,
€& &  wume
a7 1. USUSAIE0) 2B 2 -HEEME

MM A& o2 WMokt B4 7T 9l
2L & 4 Uk Mkl o5, sy ug gl
FERT Ao 25408 HE ¢ 2 ghe thehiz 9
L R0 2AbE Yk

(9% )

2 HYE JgE &8¢ AR

Sakurai(1997)+= AUA|F Z e oJ8) SHAHEE 7Y
HE AT olF oA 1 ZHE HadRoR &84S
AEstth 1Y 32 ka2 Qlste] WAshe
AHEHANASHNE HEUE o2 Uipo] 2 S F
=0 AP ER AAsta, AAHAE EHT X H-lA
o] Z)ute] USARYEE FE0E 3t 3 Ho]
E|§ =AIgE Ao|tt

I8 32 EHEAZEFof BiAdo] HAEt Z-9-of Wy
312 2 H-29 AEgrEo] A FAIHO Yot #At
o] AT 2ol el H2Meg FAEY o,
o] i =Rk A EASIEH, 242 A7t olnlst

£ Ae =33} go) 29 ke BAE S A
© Q2GHAIY o8] 7T FARRE ARANT
Y 2% 2d2 e Rold

44719} @;Laqoﬂﬁ-h— VY5 e He
H9lol AH 2418 2L & 4 0w, HAAT Ao
A o) ShRE 499 TR e A%l kA
AZte) BE7} B3o] THEL AL & 5 Yk B
3l, AANFE AN T sk FANY offell A
£ A3 F ofRa W) WAs ke AL 47 8

10.0
R
~ b.0r
[=
w
1.0
F  05F
®
©
2
B2 B Granite
O ® Tuff
0.1} ¢ Older talcs deposits
© Sand stone
4 Gilt stone
0051 x Clay slate. Mud stone
1 sand
¢ Clay, Silt
0.01 |'0 1 T.10 I.100 (MPa)
04 1.0 100 1000(kgf/ex)
Uniaxial strength o

a8 2. BAINEEL UARASZTof| HA (54, 1982)

SHHEE 82 &2 By AL I A8t 7 33



=
— 5.0+
2 .12.2.4\&.3. ” 0
U *2.3 2\ 2 0245
1.0 '
g 0.5
ki
8
5
0.1+
0.05
o]
OAIZSE HAO YME HE
OASE HAO YM3IX 2 HY ¢ o
0.01 0.1 1.0 10 100 (MPay
0 1.0 10 100 1000(kgf/cr)
Uniaxial strength Oc
8 3 MTiHslof o8t HEHE JHEe I Atdl(Sakurai, 1997)
E 3. B0l LgE HATE (Sakurai, 1997) g e ¢
0.6
EE: By e EE w1
1 B0l 21 2 £32|EQ 7¥ &
3 AN EZo =2 4 SE2E9 n a0 os
T
5 Lo B 6 RIHE WY N
7| 3 uel Fojs ey g
-:; 0.4
2
Az 4 gick whele] AARPE) Ao A TH S B 2
- - = = 8
U5E BTl TR WAkl WAl HY D
£
o Aol EAFC] Sl AeR Uehkde) o]t A} 2 Sevre Saetng o pias
A2 IARFEY E4E & RoFE Al EA 8% B :
@ Strain between 5 and 10%
Oﬂ/\‘] _é_;g] Q"E OE]/%} 7_.“_&_94 '(:5}-1/]‘?_]_ Zﬂ%%‘?’]% O]—Q- ]_ é 0.2 Yery sevgre squeezing probleas
iYe D Strain greater than 10%
o] Bld MHAE BHrlsts o) o AT sheshie s S

AL ofujsta gl
Hoek(1998), Hoek and Marinos(2000), Hoek(ZOOI)T‘:—
Hdel 2/ 9ANY RN X5 et bt
of wloh Hde] 2ol chat A mgie) viE W
Stislol Alnof g5k ek Hdold Wy
FE o] ZFE BAE o] g3t %%“éxl‘ﬂi’—l
A ARE WSt =1 4) E A K Y(support
pressure)2 ©|-85t] A BHE AAS 4 Q= =x (1Y

5)E 22t ANt

H=
g
L
—

UrEHU

A

34

0.1

strain € = tunnel closure / tunnel diameter ~ 100
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3 24K Rock mass)2] FHAHEE ARy

44 o EAR RO tisto] AfAES Bl A
ARG E Mde A Bdol ZAEE dxutes
8317 YsiAE LA(intact rock)o) T3t AFATES
4% Ed5Ho] EAse Uiirock mass) 22 o34l
A 5= 9lojof Frt. i dAute] EAMte 2 A =gt
3, AWAIZHRERE 23" SANEES A9
EARA|RE] i ARG ETE E Aolrh AR
the Z0R 2T  glovh ohte] ool 378
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