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A study of open cut box curvert tunnel strengthening systems in
domestic underground railway
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ABSTRACT

There are execute of new laws about prevent of earthquake diaster in nation because of some increments of big
earthquake occurence frequency. Now develope new composit plate by ductile fiber with strong mechanic materials,
which compose of strengthening systems for the underground structures subject to forced displacements. This study
is to focus to develop the retrofitting system for the cut and cuver tunnels built without earthquake type load

scenario, so that it can provide the safety of existing urban subway system against earthquakes.
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EAE 728 AUk Fe AAAAE dolo] A5 &3
SEY A SR, A 7 (Suset Aluminum)oll
A

2 AHFEAH Aeew A =l of AAtew Z47y 2702 & 6700 9
A Ao AT e 12 7 AF AdA A 2 AR S dER Aot
£ 1 9% AA A 2 7

T-G100-M00-01 3.10 24 .81 76.911 100 30
T-G100-M00-02 3.10 24.95 77.345 100 30
T-G70-MA30-01 3.10 24.93 77.283 70 30
T-G70-MA30-02 3.10 24.93 77.283 70 30
T-G70-MS30-01 3.20 24.92 79.744 70 30
T-G70-MS30-02 3.20 24.92 79.744 70 30
* T : Tension, G : Glass, 100,70,30,00 : %, M : Mesh, 01,02 : Specimen #
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19 2. Extensometer A% A7

AS Yl Aolw 7 2+ 7 AldA e A, @A,

Specimen # Modulus Tensile Ul@mate
(MPa) Strength (MPa) | Strain (%)

T-G100-M00-01 | 33979.9 503.03313 1.698381492
T-G100-M00-02 | 33737.4 466.08586 1.572640477
T-G70-MA30-01 | 25220.6 364.69192 1.83529334
T-G70-MA30-02 | 25197.8 410.27119 1.907140195 .
T-G70-MS30-01 | 26205.0 354.53592 1.680777509 ) Wi
T-G70-MS30-02 | 26659.1 345.55646 | 1.802364032 | o) 3 Aj3iA|e] atE-w9 =A
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30%<} Sus Mesh 70% Al-&3 7
Hyt 25209.2 MPa® #a }gﬂ;u},

it 264321 MPa, A+ 30%¢} &F 0% Mesh 70% AM&-& 745
THe AR £ e AWWIE

s g A (Mesh) & AHE3H2]
U AS B 1.636(%) olaL, Af 30%9 Sus Mesh 70% AR&d A Ht 1.742(%), A+ 30%F
o= u)% Mesh 70% Al43F A< Wit 1871(%)2 Z=713At). a4 A AAAS Adst A&
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. Thickness Width Area Mesh 3%
Specimen # 2
(mm) (mm) (mm’) (%)
F-G100-M00-01 3.41 15.30 100 30
F-G100-M00-02 3.41 15.30 100 30
F-G70-MA30-01 341 15.30 70 30
F-G70-MA30-02 341 15.30 70 30
F-G70-MS30-01 341 15.30 70 30
F-G70-MS30-02 341 15.30 70 30
* T : Flexural, G : Glass, 100 - 70 - 30 - 00 : %, M : Mesh, 01 - 02 : Specimen #
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Peak "
Peak Load g
Specimen # Displacement o
(kN) | 2N
(mm) : , W
F-G100-M00-01 0.6058 27.468 - \ e \\
F-G100-M00-02 0.6148 27914 kgy qw%ﬁw
F-G70-MS30-01 0.4011 31.922 T “”‘”\j‘%wi‘
F-G70-MS30-02 0.4297 42.573 L i — :
F-G70-MA30-01 0.5618 34.723 . o Awel = N
< RYE Sk==-— al
F-G70-MA30-02 |  0.5333 36.358 9 10, 9 A she-ws) =4
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247t 32%, 10% sttt A= A A A (Mesh) & AHEehd 42 49 Fvb 27.691lmm ©]
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F 5 (Suse} Alummum)oﬂ g AFEA Aoz FASAY. 4 Aduss T3 279 Azew
2b 7y 202 F 40 B Ao w FASEAL te ¥ 58 4 A AgA AY 2 Qs TS
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. Thickness Width Area ARERZF | Mesh FH%F
Specimen # 2

(mm) (mm) (mm") (%) (%)
T-G70-MA30-1-1 3.44 25.35 87.204 70 30
T-G70-MA30-1-2 341 25.15 85.762 70 30
T-G70-MS30-1-1 343 24.93 85.510 70 30
T-G70-MS30-1-2 3.43 25.03 85.853 70 30

* T : Tension, G : Glass, 100 - 70 - 30 - 00 : %, M : Mesh, 01 - 02 : Specimen #

AgaEe 13 A9 2ol KS M 331 §edf 45 Sehxde a4Ay el olstel 5
A 7Aztel A4Al FF D A6 - Mesh FHEE F 49 A@Ho] B AFe] FAHYY. G 2
Y138 74 Algel mE $Y-wdE WAE UEd etk X 62 24 APA AL, BAAF, A%
A%, AUEES Yerd Aol

v o =2
Tensile Ultimate
Specimen # N([;:;:l l)ls Strength Strain
(MPa) (%)

T-G70-MS30-1-1 27945.0 | 330.56737 | 1.545404807
T-G70-MS30-1-2 27035.6 | 307.92144 | 1.429794500
T-G70-MA30-1-1 23512.4 | 314.29629 | 1.557687914 B B % W w2 o e o
T-G70-MA30-1-2 | 28320.5 345.59392 | 1.580017556 -
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F 7.8 AEAS Ad B A

. Thickness Width Mesh -3
Specimen # (mm) (mm) (%)
F-G70-MS30-1-1 341 15.30 30
F-G70-MS30-1-2 343 15.07 30
F-G70-MA30-1-1 3.43 15.08 30
F-G70-MA30-1-2 3.44 15.13 30
* T : Flexural, G : Glass, 100 - 70 - 30 - 00 : %, M : Mesh, 01 - : Specimen #

ATRE 14 B AR 2 gl KS M 3382 FA4% 25 Fehagel 949 el 2lshel
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% 8. 24 3 ANdAan =T
Flexural Strain
Specimen # 1\’([;;1}1’1:1 ;ls Strength at Break & -

(MPa) (%) =

T-G70-MS30-1-1 30505.5 540.59 1.94104

T-G70-MS30-1-2 32954.5 525.75 1.72785

T-G70-MA30-1-1 37100.5 606.88 1.88637

T-G70-MA30-1-2 35058.0 613.06 2.00229 el 16, 224 ¥ AlWe] FE-w9 =A
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