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Abstract

To design segment lining, loads such as self weight, vertical load, horizontal load,
ground reaction, water pressure, backfill grouting pressure et al. have to be considered.
Earth pressure and water pressure are the major factor to design segment lining such
as concrete strength, segment thickness and amount of rebar et al.

To analysis earth pressure and water pressure acting on segment lining, filed monitoring
and back analysis are performed in this study.

Keywords: Segment lining, Field monitoring, Earth pressure, Back analysis

= N
Mt

re
|m

Im mo
N
i
L
—h:

elolid AN Teloh S5 AE, AXsIE, SWIF: A, 54,
o] 7hed] BTt AL IHE eloly
elolgo] A 9 B 52 Agekd] 4 2 9

o=

I 2N
ko

r%
ST

‘E‘ Oﬂ/ﬂ% HEHE AT A ASENE Bz A THE 2folidof &

Aok BERLE ARISIg.0m, o} ol Zuel HlRALS Fote] A 1HE ol
el 14%6}%5% LA
Z20f A THE elold, YA, £, Joh

Journal of Korean Tunnelling and Underground Space Association

905



Gyu-Phil Lee - Soo-Ho Chang - Gyu-Jin Bae - Soon-Wook Choi - Chang-Yoon Ahn

1.LME

e AIHE elo]id e Al et RC AFLES 3 A TRE 508 PHAC, o] /2] RC AL
HIEL Folut @40l u]e] A2 Zel A E precas) H]:LDEE Zoto] AAs) B eod 02,
HEE o) B 02 ARG FEAlt 55, JEEE AHES HE TBME] 212 918 =ix)]
228549 S 4 391 294 T BEolD ST e elolde] AP oA BekLee et al.

olefst HEE Al THE Fol e el M Px2e thl AAE Sesis Ho] lvtaloln,
0] Aol TR T71L tESHe A5 ko szl Antazio] Baket 77 Bz} 7P v

=
£ 77 o] e e 2 AIsgo] 7H 2 k53t o] AV ok E4le] Qs Tk o 2
5]

E}EW W i‘ﬂ:r“’ﬂ*i% NIHE glo]of 2F8sh= EY 9 42912 BA517] $lstod, MlIHE gto|d Alzbct
ol HEg-8 74](strain gauge) S A1t AEEE AlFHHAE ASZHE EE A|ITHE 2oy
o ‘%‘J‘@‘é = YRHES Alely o, o5 daja Autel vlwEA-g Folo] ATIHE glo|dof 2-8sts E

ITA working group (2000)°4= AITHE gtelidof 2k8-6l= EoF H 4=¢fe] thste] thgat o] AAfskar
Uk AITIHE gholgof 2-85he 9 Ao g shH, B2 gfold ¢ ke A2/ Bl B
283t} AXEJS SRE 1502 1eohH A7t e Bd o] 9= AENIE Vefsto] AXEYS
ARSI, 708 At 0] B'd 0] 73 Qofli= Terzaghi’s formula 501 25| A5 EQRS 2183t T3 SHEQRS

SEE 515 SO 2 APt

J3u A Ev g aefehs Art W2 B9} Terzaghi’s formulas 28510 A ESS AFgsh=
E'do]| tiste] Felet 7152 AX = o] 917 otk

Ove Arup & Partners (2012)°l|4= ARt g6l Bl'E-2 A Evols-2 A e{oh, Exjilof whef vt
AAPZE 5 Utk EMAL 3D, (Do: AILHE 2ol 2178)ofs1e] ExjalrF e B d-2 A Exols-2 Al #shal,

BN,
rlo

|

906 Journal of Korean Tunnelling and Underground Space Association



Evaluation of shield TBM segment acting load through monitoring data back analysis

I
o,
pY
1
p
)
kl
=2
>
rr
—
o
N
i
=.
g
=R
o
|
=2
lo
=O£
R
X
i,
b
a
ol
kl
%0,
o
o
oM
o
ral
o2l
)
r jug
EX
Y
Tlo
EX
=)
ok
H

(e}

AF = RPN HE 2] =15161o] Terzaghi’s formula 501 2Jal] AFPgH EQRS 2-89kctal 7|6kt

AR g FARA AEFH - 55114(2006) 0l A= ET 117} 1D, ©16FR] 73-9-ofl= soil-arching E7+& 7|t

o= Q7] wf2of] &by 0 72 M EQRS A-85HH, AP EofA= E1] 12D, FAAEANA = Tt A E 2wk
2 =

8)°] 27004 Ex 17} E3] 1-2D, oPgel A5 ol PHES A SR 57 Tk s1skn k.

3. |IOHE glo|Y #AA &

3.1 A4S e

3.1.1 A¥txA

2 AollN FHASE U AR Fig. 1014 Bz vief Zo] 2 mielA dEed A7tz o] E
1= oF 19 m=E WiHS N HES O FAE] 9lom, Z|skrel=G.L. -8 mo|th. FEAIS i HEEd2
AR e 3-& Waoto] A sl o™ A EEd sH= BRtER /5| of Qltt Al 1THE gtolid AAA -85t
7} 258 AHPY4= Table 127}t

land fill

7.77m sand

weathered soil

Fig. 1. Ground condition

Table 1. Soil property

Unit weight (kn/m?) Cohesion (kpa) Angle of internal friction (°)
Landfill 20.0 0 29
Clay 18.5 45 0
Sand 19.0 0 27

312 AIIHE A
AT Algof -85 AIHE A Y2 Table 204 Ha= v} o] €17 7,770 mm, W7 7,070 mm, 57
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350 mm, 2] 1,500 mm©®|H, 22 E 73% 45 MPa, G 7= 400 MPaZ A= 3t} Al THE 17] H-2 470
O] A-type AITIHE, 27]9] B-type M THE % 17]9] key M THER LA =]o] Qlct.

Table 2. Segment specification

Classification Specification Note
Uniaxial strength of concrete 45 MPa
Yield strength of rebar 400 MPa
Outer diameter 7,700 mm
Inner diameter 7,070 mm
Thickness 350 mm
Width 1,500 mm

Segment #1

Segment #6
distribution main
reinforcement reinforcement strain gauge
1 7 Segment #2
T /

M strain gauge on outer side rebar -

@ strain gauge on inner side rebar/

Segment #5

/ .Segment #3

Segment #4

Fig. 2. Installation of strain gauge

Fig. 3. Data logger
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Fig. 5. Monitoring result of segment No. 1

strain of main reinforcement (segment #3)
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Fig. 7. Monitoring result of segment No. 3
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Fig. 6. Monitoring result of segment No. 2
strain of main reinforcement (segment #4)
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Fig. 8. Monitoring result of segment No. 4

strain of main reinforcement (segment #5)
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Fig. 9. Monitoring result of segment No. 5
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Table 3. Spring constant to numerical analysis

Classification Input data Note
Subgrade spring constant 2,927 kN/m
Rotary spring constant 24423438 kN -m/ 6

Circumference 378,794 kN/joint
Radial 2,898,933 kN/joint

Shear spring constant
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Fig. 10. Load condition to numerical analysis
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