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Abstract

Because of a new seismic design code has been enacted in 2023, there is a need to
evaluate whether the road tunnels in operation satisfies the requirements of the new
code. Four tunnels that are considered to be most susceptible to damage. Time history
analyses are performed to quantify their seismic performances. The input ground
motions generated to fit both 2007 and 2023 codes are used to evaluate the effect of the
motions on the calculated responses. The analyses show that all tunnels perform
favorably and satisfies the requirements successfully. Therefore, retrofit or reinforcement
are deemed as unnecessary.
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Table 1. Selected tunnel list

No. National highway Tunnel’s name Design completion date
Chungju national high
1 ungju hational highway Sooanbo Oncheon 1,2 tunnel 1992
(Sangmo-Sooanbo)
Yeongju national highway
2 G t 1 1994
(Yecheon-Poongsan) opyoeng tunne
Yeongju national highway
3 . Changpyeong tunnel 1996
(Bongwha-Beobjeon) gpyeong
G tional hi
4 angneung national highway Yongdae tunnel 2000
(Bookmyeon-Yongdae (2st))
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Fig. 1. Shear velocity of each tunnel for start point and end point

ZRH- 27 B AJHE(STA. 2+720)= A5 E TB-30f A5t EALS 1.5 m, F3145 7.2 m, L 5Hi+=
Aok=zo g7 nasigirt. Bjd 2HE(STA. 3+180)29] TB-6XY 0 & EARE 1.5 m, ZS}EZ 5 m, Z9F=
44 m, 1otE= AYTo g Rd-siglon s B3] ATHALE Fig. 20 TAISHIT
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Fig. 2. Cross sections of Sooanbo tunnel
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Fig. 4. Cross sections of Changpyeong tunnel
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Fig. 5. Cross sections of Yongdae tunnel
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Fig. 6. Comparison of rock outcrop design spectra defined in 2007 and 2023 tunnel design codes represen-
tative of an earthquake with a return period of 1000 years. Also shown are Ofunato and Hachinohe motions
amplitude matched to the design spectra
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Fig. 7. Response spectra of original and spectrum matched input motions fitted to 1000 year return period rock
outcrop motion response spectrum defined in KDS 17 10 00

Table 2. Details of ground motion selected for spectrum matching

No. Earthquake Year Staion name Moment magnitude Fault type Rrup
Ofunato 1978 Miyagi-oki 7.5 Strike slip -
2 Pohang 2017 CHS 54 Reverse 26
Gyeongjoo 2016 MKL 5.5 Strike slip 16

4, 72|51l 2} HS

E99] 27491 AZHolB L A RIS 22 111 FLAC2D (ltasca, 2005)& AR8to] ot
ik 879 470 B9 3 Seh 1 26 o] Thet 4] B IS wAISICKFig 8).
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Fig. 8. Sooanbo tunnel numerical model
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Table 3. Tunnel lining properties

Type Poisson’s ratio Thickness (m) Moment (m4) Elastic modulus (kPa) Element
Lining 0.2 0.3 0.00225 22,788,595 2 nodes Beam
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Fig. 10. Comparison of rock curves of Schnabel (1972) matched with Sig3 model
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Fig. 13. Gopyeong tunnel result comparison between 2007’s 2023’s
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