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1.0  

ד2011 3ѣ 11ѡȲѡӐ Ӣ֮ (Mw) 9.0ᾼὧҖ֮Ѡы

ӂ◦Ὼ ֮ ṳі Є ∟ȲὧṺ ϩеҨἬ ᾼ Ϛ

∟ Ӣ ІṶ╝ȴ רȲּױ ạỗ (Nuclear 

Regulatory Commission, NRC)כῺ Њ (Near-Term Task 

Force, NTTF)Ȳ רּ NRC ᶧ ᾎ ᴩṆ ἤ Ȳѿ

ӭ›ᾼ ạ╥ᵡ ᵂḂ ȴNTTF ҏϚṆԝḂ ∂ Ȳѻ

Ṯ щ ḳ ᾼ Ṇ ᴩ ц оȴ ∟Ȳּר NRC Ӂ

ɦ50.54(f) LetterɧȲ Ḗԓּר Ṽ NTTFἬ ∂ Ṷ ᴩ

ᵂ ṳ ẁ ȲҔᵶ ᴷ ᵿᾼ֮ ֚ ȴ ѩ ֮ ֚

ᴷ Ὠ ∟ȲẔ Ὠ ᾼ∟ ╟ᵛⱢ

ϚḔ ᴷȳḀἨӇ ᴩ֮ έȲ∟῏ Ѡצה ֮ה

ׄԓ⇔ ᴷ(Seismic Probabilistic Risk Assessment, SPRA)Ἠֹו

ᴷ(Seismic Margin Assessment, SMA)ȴ ὑѿϱ Ȳּר NRC

ᵒ ╥ᵡצ ᴩ ϚḔ ạᴩ ᾼӇ ἤȴ 

ү ϩеҨ֪ ᶺ ạ ʟᴩ╜ І ỗ

(Atomic Energy Council, AEC)П ḖȲ ᶺ ╟ ᴩɦNTTF 

2.1: Seismicɧ֮ ֚ ᴷ(Seismic Hazard Reevaluation)иȲ

Ҕ╗ ֮ה ֚ ⇔иέ (Probabilistic Seismic Hazard Analysis, 

PSHA)ѿц֮ ч (Ground Motion Response Spectrum, GMRS)

∂ Ȳ ẓ (ѿϯ ϡ )П֮

ᾓȴ 

PSHA иȲ… ɦ ╟֮ ֚ ᴷɧ Пɦү

֮ ֮ ֚ ₤∂ ɧ ӦɦSSHAC Level 3ɧ ᶧ

ҏП֮ (Seismic Source Characterization, SSC) ₤ȳ֮

(Ground Motion Characterization, GMC) ₤ ֮ ֚ иέ Ϥѝ

Ԉ(Hazard Input Document, HID)כὨȲậ ᴕỵ ᶁᵉ֚ ⇔ч

(Uniform Hazard Response Spectrum for Reference Rock Condition, 

UHRSref)ȴGMRS иȲ Ӑ ᴕּר NRC ᾎ RG 1.208 Ḗ
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ᶧ רּ Ғא Diablo Canyon ( DCPP) ҟ ᴩɦNTTF 

2.1: SeismicɧП֮ ắ ч ᴷѠה(PG&E, 2015)Ȳ╥ѿ ᴩẒװ

֮ ч иέḖ ϡ ч Ἢ(Reactor Building)П֮ ὍЄẗ

Ȳѿ ч╣ ֮ і ᾼ‍ ἤ ѿц UHRSref ( Ӧ GMC ₤)

∂Ӵв ȲḖ ứ ֮ῶ П GMRSȴ 

ɦ ׄԓиέ ᵫ(KSNPS-FSAR)ɧ 2.5

3.7 в (Taiwan Power Company, 2007)Ἤ Ȳ ϡ וֹ Ϛ

(Seismic Category I, SC-I) П ֮ Ȳ ׄԓ ֮

(Safe Shutdown Earthquake, SSE)ȲẔѬӂ֣׆ ֮ῶҒ ⇔(Peak 

Ground Acceleration, PGA)Ɫ 0.4gȲ ạ ứ ֯ Ἢ

ȲѬӂ֣ч ₤ậᴞ KSNPS-FSAR 3.7-2ȴ֪ױȲӐ ᵫ֮

ч иέ Ὠ ҏч П ạ ὑч Ἢ Ȳ

Ϥ֮ ч (Foundation Input Response Spectrum, FIRS)Ȳѿ ד֯

֝ ạ Ԉϯ SSEȴ 

ϡ ֮ ֚ ᴷ ὨȲ ɦSPID Guidance (EPRI 

1025287)ɧ(EPRI, 2013) ⁄Ȳ Ӧ 3 ᾌ ȳ

ỵЁḊ ‍ ἤ פ ѿц 3 Ӕ Ἤ ֥П 54

иќᾼ֮ ч иέȲἬ FIRS֯ԓ Ꞌ ὑ SSEȲ

ᵛ FIRS֯ 0.1ᴟ ѿцЊὑה1ּ ᾼה0.1ּ SSEȲ∟

ϡ ᴩ ֮ה ᴷ (Seismic Probabilistic Risk 

Assessment, SPRA)ȳ וֹ ᴷ(High Frequency Confirmation)

ӣ ᴃֹו ᴷ(Spent Fuel Pool Evaluation)ȴ

╟Ȳ ϡ ᴩҒ וֹ ᴷ ᶧ (Expedited Seismic 

Evaluation Process, ESEP)ȴ 
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2.0 ֮ ֚ ᴷ 

ϡ ᴯὑ ҖӀ ṭ Ȳ֮ ү Җ Ȳ үҖӀὧҖѠ

פּ 22еṭ ȴ ϡ ᴯ ЄёѭЍ ᴫ Ȳὑ Ѝִ֮י⁮ ◊

П Ȳ֮ Ӧᴫ⁮֣ὧҖ Ϥ ȴ ϡ Ể ֮ и

Ӂֽ 1Ἤӱȴ 

 

1 ϡ Ể ֮ ц  
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ϡ ᴯὑ √ ὰ ֣ᴫҖ ḥᴟ ṸЄ ὰ ϯѠПᴫ

ꜜȲϯѠⱢ ḥ Пᴫ Ȳѻ ♄ Ɫ Ҽ ъ Ȳ

ϡ פּ 55еṭȴ √ ὰ ṸЄ ὰ П ֥ ᶮ ⇔Ȳ

ὑ ϡ Ể (ֽЍ ȳST-II )ᾼ♄ ȴ

Җ ḥ Ṇ ᾼἍ∟ (Ḥ )ᵂӣצ Ȳ ὑ

ᴼ ₤ ϩ Ȳ ѿ ἤ ạ♄ Ɫѻȴ 

ҭ֮ נּ ӱȲ ϡ  Ὼ ӢМȳЄ ֮ Ȳ

Є֮ ṶԈⱢ ד1909 Ӣ ⇔ 72еṭȳ 7.4ПүҖ

֮ פּ) ϡ 24еṭ)ȴ ᵿ Є ׆ ֮ῶҒ ⇔(PGA)

Ɫפּ 0.033g ὑ ד2014 ѫ 4.2Пừ ҵ ֮ Ȳ Ὑ

ᵅὑ ϡ ׄԓ ֮ ȳ ᴷ ֮ ѿц ᴷ ֮ ȸ 

1. ׄԓ ֮ (SSE)ȸѬӂ֣ PGA Ɫ 0.4gȲⱢ Ở∂

ȴ 

2. ᴷ ֮ (Review Level Earthquake, RLE)ȸѬӂ֣ PGA

Ɫ 0.67gȲⱢ ד2013 ᴩֹו ׄԓ ᴷ(Seismic Margin 

Assessment, SMA)Ἤ ӣП ▲֮ Ѭ ( Ȳ2014)ȴ 

3. ᴷ ֮ (Review Level Ground Motion, RLGM)ȸѬӂ

֣ PGA Ɫ 0.740gȲⱢ 2019 ד ᴩҒ וֹ ᴷ ᶧ

(Expedited Seismic Evaluation Process, ESEP)Ἤ ӣП ᴷ

֮ Ѭ (ү еҨȲ2019)ȴ 

2.1 ᵿ֮ Ὑ 

ϡ ỵ(Bedrock)Ҕᵶ Ӣ҅ᾼׄЍỵцḛ ỵȲֹו Ϛ

ѻ ὑӰ +ỵⱢѻᾼѤЍ Пϱȴ 

2.1.1֮  

ϡ  Ὼѻ ҏ П֮ ѤЍצ⁄ ȳЄ ȳӰἉ цḆ

ѷׄЍỵἨѭЍ ỵ ѭЍỵȴḛ ỵ Ҕ╗Х╓Ѝ ȳѤЍ ȳ

Є ȳӰἉ ȳ⁮ ȳ⁮ ц ᴎὭ Ȳỵ Ϛ ᵧὧҖ-ᴫ⁮

ṛ֣Ȳ ϡ 1ȳ2 Ἢ נּ┤ (Overseas Bechtel Inc., 
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1976) ӱȲ ỵ ֣ὧ⁮ 10ᴟ 12⇔ȴ 

ϡ ֮ Ɫ М ѷѤЍ Ȳỵἤ Ɫ+ỵȳכ ỵц

ẔФ Ȳ ᶈ ȷ ỵᵧ ᴟ ᴊᴥȳ ᾭȲ ᴊᴥ +ỵ

Фכ ȴ 

2.1.2  

ɦ ╟֮ ֚ ᴷɧ Пɦү ֮ ֮ ֚

₤∂ ɧ ӦɦSSHAC Level 3ɧ ᶧ ҏП֮

(Seismic Source Characterization, SSC) ₤Ȳ ϡ ֮ ֚ ѻ ạ

ȲѿЍ ȳST-II ȳ ḥ ѿц ⱢѻȲ

Ẕד 1E-04֚ Ѭ П ה0.01ּ ה2.0ּ ạ ῶ

ֽῶ 1Ἤӱȴ 

2.1.2.1Ѝ  

Ѝ ᴯὑүҖִ֮יᴫ ὭЀү֮ӻ ȲӦ Ὥ ὧҖἋ

ᴼ ȳҖ᷾ЄёЍ∟Ȳᴟ Ѝӂ Җ Ϥ Ȳ ἏὧҖἋᴼ

Ṿ ᴟҖ פּ 25.4⇔Ȳԓ ּפ 134еṭȴЍ Ɫ Ṕ⇔Ӕ

ҿ Ȳ ὧ⁮֣ Ȳ Ϥ֮ϯ ∟ ӂṳ ẞ

Ἁ ȲҺ פּ⇔ 15еṭȴ ϡ Ѝ פּ 4.3еṭȲᴯ

ὑϱ ȴ Ѡ Ȳ ҟ ᾿₣ὨȲכ▲ ֯פּ 0.2

ᴟ 4.4е  ȴד/

2.1.2.2 ST-II  

ST-II ◕Ӧ ṭּר ὧҖᴟ ῧ Ṗᴫ Ȳּפ 51еṭȲ

ṛ֣ Ѝ ◕ӂᴩ( פּ 6ᴟ 7еṭ)ȷ ◕Ӧ ṭּר

Ἇᴫ ⁮ᴟҖ᷾ЄёЍȲּפ 17еṭȴST-II Ɫ Ṕ⇔Ӕ

ҿ Ȳ ὧ⁮֣ Ȳ Ϥ֮ϯ ∟ ӂṳ ẞ Ἁ

ȲҺ פּ⇔ 15еṭȴ ϡ ST-II פּ 2.4еṭȲᴯ

ὑϯ ȴ Ѡ ȴ ҟ ᾿₣ὨȲכ▲ ֯פּ 0.2

ᴟ 3.0е  ȴד/
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2.1.2.3 ḥ  

ḥ ᴯὑ √ ὰ ἏᴫҖḥϤ ṸЄ ὰ ϯѠП

֥ӻꜜ Ȳ  ⇔ פּ 2,200еṭȲиצὰ Ю (Interface)

ὰ в (Intraslab) ȴὰ Ю ₤ Ӧ (Décollement)

ҽ₤ (Mega-thrust) Ȳכ ϡ פּ 55еṭȴ ḥ ꜜ

Ɫ ₤ Ȳ ⇔Ҡ פּ 35еṭȲ ֯פּ 15ᴟ 40

е ȷὰד/ в ₤֮ ᵛ Ҽ ъ Ȳ Ҡ 300еṭȴ 

2.1.2.4  

3 и ₤ѿцẔІи ᴯ ȲẔ ⇔

ứⱢ 0ᴟ 20ȳ35Ἠ 50еṭȲѿ ֮ ₤ ȳ ḥ Ю ₤

ѿҵᾼӑ῀ ♄ ἤȴ ϡ Ἤ֯ Іи П

Є֮ Ȳ3 ₤ ứ Ɫ 6.5ᴟ 8.29ȴ 

2.2 ֮ה ֚ ⇔иέ 

2.2.1 ֮ה ֚ ⇔ ᴷכὨ 

ϡ PSHAṼɦNTTF 2.1: Seismicɧד Ḗ ᴩȲSSC

GMC П Ϥ ₤ȲꞋ┬ NUREG/CR-6372 (1997) NUREG-2117 

(2012)Ἤ ɦSSHAC Level 3ɧ ᶧ ᴩ Ȳ ₤ Ὠẓ ứἤȳҠ

ἤ ֥ ἤȴSSC ₤Ҡч╣ ϡ ӑẃ֮ (֮

ȳᴯ ȳ♄ ⇔ )ȲGMC ₤Ҡῶӱ ϡ Ể ה֢ ạȳ

ȳ ȳ ᴕỵ П֮ иӁȴ 

SSC ₤Бᴕ ѿ ϡ ч ἪⱢМїПҙ 320е

ṭ П ȳ ḥ ȴ ϡ ѻ ạ Ɫ

Ѝ ȳST-II ȳ ḥ ѿц Ȳ Ẕ֮

ȳ ₤ȳ и◕ ♄ȳה ⇔ȳ ạПҠ ἤꞋ Ғᴕ

ἤ ₤Л ứἤȴGMC ₤ѿү ֮ ∟П

ҵ֮ ᴷ ӐЁ(Ground Motion Prediction Equation, GMPE)ה

о ₤Ɫ Ȳ ѿ   (Sammomôs Map)ᶾҾȲ ᵑ ֮

ḥ ᴕỵ Vs30Ɫ 760m/sec ԈП 17 Ӑ ה
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(Common Form, CF)Ȳṳ ẁ ₤(Single Station Sigma, 

SigmaSS)ȴ 

PSHA Ϥ ₤Пᶙ в ὙȲ ɦү ֮ ֮ ֚

₤∂ ɧП SSCᶾ ᵫ(ү еҨ МїȲ2019)ȳ

GMCᶾ ᵫ(ү еҨ МїȲ2019)ѿц HID (ү еҨ

МїȲ2019)ȴ 

2.2.2 ᴕỵ ֮ ֚ ⇔ᶁ פ  

ᴕỵ ứ ╓ Vs30Ɫ 760 m/secП֮ ԈȴPSHA ứϱȲ

ѿ ϡ ч ἪⱢМїПҙ 320еṭвԓ Ϥ Ȳṿ

ӣ 17 Ӑ цẔ(CF)ה Ȳ й ậⱢ 4ȴ 2

3иᵑⱢ цה0.01ּ ה2.0ּ П֢ цἬצ П ᴕỵ ᶁ

֮ ֚ פ⇔ ȴ 4ᴟ 7иᵑⱢ цה0.01ּ ה2.0ּ ֯ 1E-04

1E-05ד Ѭ П ֚ ᴍиѩȴ 8ᴟ 11и

ᵑⱢ цה0.01ּ ה2.0ּ ֯ 1E-04 1E-05ד Ѭ П ᴕỵ

֮ ֚ Ὂ Ὠȴῶ 2 12Ɫ ȳהȳ0.1ּהȳ0.05ּה0.01ּ

цהȳ1.0ּהȳ0.4ּה0.2ּ ה2.0ּ П֮ Sa П ᴕỵ ᶁ ֮

֚ ⇔ȴ 
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ῶ 1 ϡ ד 1E-04֚ Ѭ П ạ ῶ 

֤  

ה0.01ּ ה2.0ּ   

ạ
(km) 

ạ  

(Mw) 
ạ
(km) 

ạ  

(Mw) 

Ѝ Ṇ  6.02 7.33 6.47 7.34 

ST-II Ṇ  2.72 7.14 2.68 7.19 

ḥ Ю ₤  72.21 8.64 84.70 8.87 

ḥ в ₤  117.34 7.41 140.61 7.67 

 31.89 6.58 58.39 7.25 

 

ῶ 2 ϡ 7 ᴕỵ ᶁ Ғ ⇔֮ ֚ פ⇔ ῶ 

Sa (g) 
Annual Exceedance Frequency 

T=0.01s T=0.05s T=0.1s T=0.2s T=0.4s T=1.0s T=2.0s 

0.01 1.67E+00 2.11E+00 3.30E+00 3.94E+00 3.36E+00 1.13E+00 2.67E-01 

0.03 3.27E-01 4.89E-01 9.42E-01 1.16E+00 8.51E-01 2.34E-01 4.23E-02 

0.08 5.25E-02 8.47E-02 1.89E-01 2.51E-01 1.69E-01 3.79E-02 5.23E-03 

0.15 1.39E-02 2.32E-02 5.50E-02 7.66E-02 4.89E-02 9.41E-03 1.30E-03 

0.2 7.35E-03 1.24E-02 3.02E-02 4.24E-02 2.62E-02 4.84E-03 6.75E-04 

0.3 2.94E-03 4.99E-03 1.26E-02 1.76E-02 1.04E-02 1.91E-03 2.45E-04 

0.4 1.51E-03 2.60E-03 6.69E-03 9.22E-03 5.34E-03 9.90E-04 1.11E-04 

0.5 8.90E-04 1.56E-03 4.07E-03 5.55E-03 3.18E-03 5.83E-04 5.70E-05 

0.8 2.67E-04 5.10E-04 1.41E-03 1.91E-03 1.08E-03 1.70E-04 1.27E-05 

1.0 1.42E-04 2.90E-04 8.38E-04 1.16E-03 6.42E-04 8.86E-05 5.93E-06 

1.2 8.29E-05 1.78E-04 5.39E-04 7.61E-04 4.11E-04 5.07E-05 3.12E-06 

1.6 3.37E-05 7.89E-05 2.58E-04 3.81E-04 1.94E-04 2.01E-05 1.08E-06 

1.9 1.92E-05 4.72E-05 1.62E-04 2.46E-04 1.20E-04 1.13E-05 5.58E-07 

2.3 1.00E-05 2.60E-05 9.40E-05 1.47E-04 6.86E-05 5.82E-06 2.59E-07 

3.0 3.93E-06 1.10E-05 4.23E-05 6.88E-05 3.01E-05 2.23E-06 8.44E-08 

5.0 5.65E-07 1.83E-06 8.00E-06 1.39E-05 5.47E-06 3.05E-07 7.37E-09 

10.0 2.77E-08 1.21E-07 6.39E-07 1.21E-06 4.12E-07 1.31E-08 6.05E-11 
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2 ϡ ה0.01ּ П ᴕỵ ᶁ ֮ ֚ פ⇔  
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3 ϡ ה2.0ּ П ᴕỵ ᶁ ֮ ֚ פ⇔  
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4 ϡ ה0.01ּ ֯ 1E-04ד Ѭ П ᴕỵ  

ᶁ ֮ ֚ ⇔ѻ ᴍиѩ 

 

5 ϡ ה2.0ּ ֯ 1E-04ד Ѭ П ᴕỵ  

ᶁ ֮ ֚ ⇔ѻ ᴍиѩ 
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6 ϡ ה0.01ּ ֯ 1E-05ד Ѭ П ᴕỵ  

ᶁ ֮ ֚ ⇔ѻ ᴍиѩ 

 

7 ϡ ה2.0ּ ֯ 1E-05ד Ѭ П ᴕỵ  

ᶁ ֮ ֚ ⇔ѻ ᴍиѩ 
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8 ϡ ה0.01ּ ֯ 1E-04ד Ѭ П ᴕỵ  

ᶁ ֮ ֚ ⇔ Ὂ  

 

 

9 ϡ ה2.0ּ ֯ 1E-04ד Ѭ П ᴕỵ  

ᶁ ֮ ֚ ⇔ Ὂ  
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10 ϡ ה0.01ּ ֯ 1E-05ד Ѭ П ᴕỵ  

ᶁ ֮ ֚ ⇔ Ὂ  

 

 

11 ϡ ה2.0ּ ֯ 1E-05ד Ѭ П ᴕỵ  

ᶁ ֮ ֚ ⇔ Ὂ  
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12 ϡ 7 П ᴕỵ ᶁ Ғ ⇔֮ ֚ פ⇔  
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2.3֮ ч иέ 

ϡ וֹ Ϛ ṳ‍ ὑ ϩᾌ 2,800 m/sec ԈПỵ

Ȳ┬ɦSPID Guidanceɧ(EPRI, 2013)Ἤ Ȳ ϡ ᴩ֮ ч

иέȴ֯ױ ӣּר DCPP ᴩɦNTTF 2.1: SeismicɧἬӣ ᵿὍ

Єч ᴷѠᾎ(PG&E, 2015)Ȳ ὑ GMPE ӔП֮ ч и

έᾎ(Site Response Analysis Approach via GMPE Profile Correction)ȴ 

2.3.1 ҏ ạ ứ  

ϡ ֮ ч иέ ὨП ҏ ạ ᴯὑч Ἢ Ȳ

ҏч Ɫ Ϥ֮ ч (FIRS)Ȳ ֝ὑׄԓ ֮

(SSE)П ạ ᴯȴ ϡ ч Ἢ֮ῶ ц П

иᵑּפʞ12еѐ ʟ3.47еѐȲẒ῏ פּ 15.5еѐȴѿϱ

… ᴕᴞ KSNPS-FSAR (2007)ȴ 

2.3.2֮ ἤ  

Ṽ KSNPS-FSAR (2007)ȳ М ҉֮ ▲Џᵂ

ᵫ(М еҨȲ2012)ȳ Уϯ֮ Ṇ Ḃ ( ЄеҨ Ȳ

2015)ȳ Ṟ ᵫ( ӴכғЄ Ȳ2020)ȳѿц

‒⇔֮ ₤∂ Ὠכ ᵫ( ӴכғЄ Ȳ2021) ᴕ Ȳ

ϡ ֮ῶѿϯⱢּפ 4.7ᴟ 12.5еѐ⁴ПӑỆ Ḛ ᾬȲӑỆ Ḛ

ᾬѿϯⱢḚ ỵ ȴ֢֮ ἤ Ὑֽϯȸ 

1. ӑỆ Ḛ ᾬȸѿ֫ ц +ц Ё +ⱢѻȲ ᴯ

פּ 1.4ᴟ 2.32 tf/m3Ȳ ϩᾌ (Vs)ּפ 209ᴟ 485 m/secȴ 

2. ḛ ỵ ȸѿ+ỵȳ ỵц+ ỵФ ᾼḛ ỵ Ȳ ᴯ

Юὑפּ 1.99ᴟ 2.33 tf/m3ȲVsּפ 418ᴟ 1,408 m/secȴ 

ῶ 3 Ɫ ϡ ᵿѻ ֮ Ḋ П֮ Ё ⁴⇔ ד

ȴ М ҉֮ ▲Џᵂ ᵫ(М еҨȲ2012)

Ȳ ֮ ֽ 14Ἤӱȴ 
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ῶ 3 ϡ ᵿ҅ῶἤ֮  

֮  ӑỆ ḛ ᾬ ḛ ỵ  

▲  
KSNPS-FSAR 

(2007) 

҉֮ ▲ 

(2012) 

Уϯ֮

Ṇ

(2015) 

‒⇔

(2021) 

KSNPS-FSAR 

(2007) 

҉֮ ▲ 

(2012) 

Уϯ֮

Ṇ

(2015) 

 

Ḋ  

Ё װ

⁄Ҡ ȴѿМ

+ȳ Ё +Ɫ

ѻȲᶝ ᶈ

Ӱȳ Ёц Ё 

+ц Ё

+ⱢѻȲᶝ ᶈ

Ӱ +Ἠ Ё

+ц Ё +

Ё  

+ỵȳ +ỵȳ

ỵц+ ỵФ

 

+ỵ ᶈ ỵȳ

ᴟМ +

ỵȳ ỵȳ

+ ỵ Ф  

⁴⇔ 

(m) 
-- 4.7 ~ 12.5 -- -- 

ᴯ  

(tf/m3) 

1.37 ~ 2.16 

(ӂᶁ 1.84) 
1.40 ~ 2.32 1.93 ~ 2.23 1.99 ~ 2.33 

Vs 

(m/sec) 
-- 209 ~ 485 690 418 ~ 1,408 

Vp 

(m/sec) 
-- 531 ~ 1,852 2,100 1,538 ~ 3,846 
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13 ϡ ֮ ᴯ  

  

 

 

14 ϡ ֮   
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2.3.3 ᵿᾌ Ё Ḋ  

2.3.3.1 ᾌ  

ϡ ᾌ …Ṽ ֮ Ὠᴖ∂ȴכ

Ё ᾌ ѻ ᴞ ה₣ ⇔У (P-S Logging) (М

еҨȲ2012ȳ2017)ȳУϯ ⇔ ( ЄеҨ Ȳ2015)ȳϯэה

(Down-hole)ᾌ ( ӴכғЄ Ȳ2021)ȳῶ ᾌ иέ

(Spectral- Analysis of Surface Waves, SASW) ( ӴכғЄ Ȳ2020)

ѿц ֮ ԝ (Microtremor Array Measurement, MAM)

(Kuo et al., 2020; Stokoe et al., 2020)ȴ ה₣ ⇔У Пד Ӑ

ֽῶ 4ἬӱȲ֢ эᴯ иᵉѿцᾌ иᵑֽ 15

16ἬӱȴSASW֢ ᵉ ᴯ ѿцᾌ иᵑֽ 17 18

ἬӱȴMAM ᵉ ᴯ ѿц פ (dispersion curve)иᵑֽ 19

20Ἤӱȴ 

֥ צ╠ ֮ П פ иέכὨֽ 21Ȳ

ᴷ∟ ϡ ứ 3 ᾌ Ȳиᵑ Ṿᴷ

(Best- Estimated, BE) ȳϱ (Upper Base, UB) ѿцϯ

(Lower Base, LB) Ȳֽ 22 23Ἤӱȴ 

ῶ 4 ϡ ⇔У э ῶ 

э҅   
э ⇔ 

(m) 

֮ῶ  

(m) 

Ё ⇔ 

(m) 
֤  

NP2-1 2012 41 11.88 4.72 ҉֮ ▲ 

NP2-2 2012 41 11.89 7.00 ҉֮ ▲ 

NP2-3 2012 41 11.91 10.70 ҉֮ ▲ 

NP2-4 2012 51 12.12 12.45 ҉֮ ▲ 

NP2-5 2012 41 12.25 11.00 ҉֮ ▲ 

DHA 2015 47 12.00 8.00 Уϯ֮ Ṇ  

DHB 2015 47 12.00 9.15 Уϯ֮ Ṇ  

BH02 2017 33 13.30 4.00 ѭЍ ▲ 

BH25 2021 50 12.18 17.90 ‒⇔ ₤∂  

BH27 2021 50 12.03 17.95 ‒⇔ ₤∂  
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15 ϡ ⇔У эᴯ  

  
(a) ϩᾌ (Vs) (b) ϩᾌ (Vp) 

16 ϡ ⇔У ᾌ  
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17 ϡ ῶ ᾌ иέ(SASW) ᵉ ᴯ  

 

 

18 Ṽ ῶ ᾌ иέ(SASW) Ҡӣ ⇔У Ἤ

ᾌ ∂ӴП ϡ Ṿᴷ (BE) ᾌ  

 

Best-Estimate 

Vs Profile: 

Median value of 

SASW testing 

results were used 

(a) (b)

Max. depth of 

P/S Logging



22 

  

19 ϡ Є( )ȳМ( )ȳЊ(ּמ ) ԝ  

 

 

20 ϡ MAM פ מּ) ї ѿҵ)ѿц SASW Ҡӣ P-S 

Logging ᴷ П פ מּ) ї ) 
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21 ϡ SASWȳMAM 3 ϩᾌ П פ  

 

 

22 Ӧ פ ᴷ П ϡ Ṿᴷ (BE) ϩᾌ  



24 

 

  

23 ϡ 3 ϩᾌ  
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2.3.3.2 ᾌ  

ϡ ᾌ … ӣ „ (2020)∂ Пү ӣỵ

(Taiwan Generic Rock, TWGR)ᾌ ȲԚṿӣ 37 Vs30Юὑ 630 

m/sẞ 910 m/sПУ ᾌ ѿ∂Ӵ ᾼӂᶁ ⇔ Ȳҫן

֢ ֮ ᾬ Ѡᾎ(ֽ ֮ ԝȳ ẗן ᾎȳῶ ᾌ ȳ

ȳ֮ έכ )Пׁשṅ Ὠѿ∂ Ẕ҃ ⇔ ᾼ

⇔ Ȳ ∟ ẞϚ ⇔ 16еṭᾼ Vs ȴ ⇔ 5еṭв

П TWGRᾌ ֽ 24ἬӱȲẔ ԝὑῶ 5ȴTWGR

Vs30 פּ 754.1 m/sȲ Ὼ 760 m/sП ᴕỵ Ԉ ȴ 

 

  
(a) ⇔ 0ᴟ 5,000еѐ (b) ⇔ 0ᴟ 500еѐ 

 

24 ү ӣỵ (TWGR) ϩᾌ  
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ῶ 5 ү ӣỵ (TWGR) ϩᾌ ῶ 

Depth (m) Vs (m/s) Depth (m) Vs (m/s) 

0 465 40 1106 

1 465 50 1163 

2 476 60 1211 

3 494 70 1253 

4 521 90 1325 

5 556 110 1386 

6 600 140 1462 

7 639 170 1527 

8 674 200 1583 

9 707 230 1633 

10 738 280 1706 

11 768 330 1744 

12 787 400 1807 

13 804 500 1884 

14 820 600 1948 

15 836 700 2005 

16 851 800 2055 

17 865 1000 2142 

18 879 1200 2225 

19 892 1400 2298 

20 904 1600 2362 

21 916 1800 2420 

22 928 2000 2474 

23 939 2250 2556 

24 950 2500 2608 

25 961 2750 2656 

26 971 3000 2701 

27 981 3500 2781 

28 991 4000 2853 

29 1001 4500 2918 

30 1010 5000 2978 
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2.3.3.3 ᾌ  

ⱢḖ ֮ ᾌᴞ֮ ᾌᴟ֮ῶП֮ ч Ȳ ֥ ц

Ẓ῏ᾌ ѿ∂ ᾌ ȲẔ ֥ ⁄ֽϯȸ 

1. ṿӣ ᾌ Ȳ ⁄ᵓӣὑ TWGR

ᾌ ẃ ȷ֪֮ῶᾌ צ֢֮ ȲTWGR ҠṼ

⇔ ᴩϱἨϯ Ȳѿᵓ ȴ 

2. TWGR ֯ ᾼᾌ ⇔ Ὼȴ 

3. ⇔ 5еṭ ᾼ ϩᾌ Ὼὑ 3,000 m/sȲѿ TWGR

ȴ 

4. ֪ Ṿᴷ (BE) ᾌ ᾼ‒ї⇔ Ȳϱ (UB)

ϯ (LB) ᾌ Ṽ BE Ɫ ї ᴩ∂Ӵȴ 

5. ֪ ϡ Ṿᴷ (BE) ᾌ ῺTWGRᾌ Ȳ

╝ᴕ ֥ ἤȲҫ ϱ (UB) TWGR

ᴩ ֥( TWGR ⇔ᴯ )ȴ 

ϡ 3 ᾌ ֽ 25ἬӱȲẔϱ (UB)ȳ Ṿ

ᴷ (BE)цϯ (LB) ד (⁴⇔ȳ ⇔ȳ ϩᾌ Пϱȳ

ϯꜜ)иᵑ ԝὑῶ 6ᴟῶ 8ȴῶМ ᾌ оד П …

(Coefficient of Variation, COV)ȳ Єᾌ ѿц Њᾌ ȲẔЛ ứ

ἤ ứ Ὑ ṓ 2.3.5 в ȴ 
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(a) ⇔ᴟ 5,000еѐ  

 

 
(b) ⇔ᴟ 2,000еѐ  

25 ϡ 3 ᾌ  
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ῶ 6 ϡ ϱ (UB)ᾌ ῶ 

No. of 

layer 

Depth to top of 

layer (m) 

Layer 

thickness (m) 

Density 

(kN/m3) 

Vs 

(m/s) 
CoV 

Max. Vs 

(m/s) 

Min. Vs 

(m/s) 

1 0 5 18.0 380 0.15 282 513 

2 5 7 19.0 560 0.15 415 756 

3 12 18 19.0 740 0.15 548 999 

4 30 25 20.0 1000 0.15 741 1350 

5 55 85 21.0 1420 0.15 1052 1917 

6 140 130 22.0 1880 0.15 1393 2538 

7 270 160 23.0 2080 0.15 1541 2808 

8 430 200 23.0 2350 0.15 1741 3172 

9 630 250 24.0 2701 0.1 2211 3299 

10 880 500 24.0 2781 0.1 2277 3397 

11 1380 500 24.0 2853 0.1 2336 3485 

12 1880 500 24.0 2918 0.1 2389 3564 

13 2380 500 25.0 2978 0.1 2438 3637 

14 2880 750 25.0 3058 0.1 2504 3735 

15 3630 1370 25.0 3058 0.1 2504 3735 

16 5000 - 25.0 3058 0 3058 3058 

ῶ 7 ϡ Ṿᴷ (BE)ᾌ ῶ 

No. of 

layer 

Depth to top of 

layer (m) 

Layer 

thickness (m) 

Density 

(kN/m3) 

Vs 

(m/s) 
CoV 

Max. Vs 

(m/s) 

Min. Vs 

(m/s) 

1 0 5 18.0 260 0.15 193 351 

2 5 3 19.0 370 0.15 274 499 

3 8 4 19.0 370 0.15 274 499 

4 12 18 19.0 590 0.15 437 796 

5 30 25 19.0 890 0.15 659 1201 

6 55 85 20.5 1060 0.15 785 1431 

7 140 130 21.0 1590 0.15 1178 2146 

8 270 360 22.0 1800 0.15 1333 2430 

9 630 200 23.0 2362 0.1 1934 2885 

10 830 200 24.0 2420 0.1 1981 2956 

11 1030 200 24.0 2474 0.1 2026 3022 

12 1230 250 24.0 2556 0.1 2093 3122 

13 1480 250 24.0 2608 0.1 2135 3185 

14 1730 250 24.0 2656 0.1 2175 3244 

15 1980 250 24.0 2701 0.1 2211 3299 

16 2230 500 24.0 2781 0.1 2277 3397 

17 2730 500 24.0 2853 0.1 2336 3485 

18 3230 500 24.0 2918 0.1 2389 3564 

19 3730 500 25.0 2978 0.1 2438 3637 

20 4230 770 25.0 3058 0.1 2504 3735 

21 5000 - 25.0 3058 0 3058 3058 
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ῶ 8 ϡ ϯ (LB)ᾌ ῶ 

No. of 

layer 

Depth to top of 

layer (m) 

Layer 

thickness (m) 

Density 

(kN/m3) 

Vs 

(m/s) 
CoV 

Max. Vs 

(m/s) 

Min. Vs 

(m/s) 

1 0 5 18.0 180 0.15 133 243 

2 5 7 18.0 260 0.15 193 351 

3 12 18 19.0 430 0.15 319 580 

4 30 25 19.0 610 0.15 452 823 

5 55 85 19.0 890 0.15 659 1201 

6 140 100 20.0 1200 0.15 889 1620 

7 240 190 21.0 1500 0.15 1111 2025 

8 430 200 22.0 1700 0.15 1259 2295 

9 630 200 22.0 1900 0.15 1408 2565 

10 830 200 23.0 2100 0.15 1556 2835 

11 1030 200 24.0 2300 0.15 1704 3105 

12 1230 250 24.0 2556 0.1 2093 3122 

13 1480 250 24.0 2608 0.1 2135 3185 

14 1730 250 24.0 2656 0.1 2175 3244 

15 1980 250 24.0 2701 0.1 2211 3299 

16 2230 500 24.0 2781 0.1 2277 3397 

17 2730 500 24.0 2853 0.1 2336 3485 

18 3230 500 24.0 2918 0.1 2389 3564 

19 3730 500 25.0 2978 0.1 2438 3637 

20 4230 770 25.0 3058 0.1 2504 3735 

21 5000 - 25.0 3058 0 3058 3058 
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2.3.3.4 ϩ ц Ҽѩἤ פ  

ϡ Ԛ צ 5 ‍ ἤḊ פ ȲҔᵶ ϩ (Shear 

Modulus Reduction Curve)ц Ҽѩפ (Damping Curve)Ȳѿ ᴷ֮

ч иέὑ ѿц TWGR П‍ ἤᴩⱢ ȴ

‍ ἤḊ פ ₤П∂ Ȳ Ὼצ ɦ ‒⇔֮ ₤∂

Ὠכ ᵫɧ( ӴכғЄ Ȳ2021) э ПḊ

Ὠ Ɫ ᴕȴ 

2.3.3.4.1 ֮ỵЁ‍ ἤפ  

ᴷ ֮֮ ▲ ⅍вỵЁḊ

Ὠѿц ᵒ Ȳ ὑ ⇔ 12еѐ вП ᵿ ֮ỵЁȲ ҏ 3

‍ ἤḊ פ (NCREE, 2021)Ȳ G1ȳG2 G3ȲẔиᵑ

ᴟ ϱ (UB)ȳ Ṿᴷ (BE) ϯ (LB)ᾌ ȴ 

ᵿ ֮ỵЁ‍ ἤḊ פ ПЛ ứ⇔Ȳ… ᴕ

(Reference Strain)ӣ 1.2ȳ1.0ц 1/1.2П 3 ᴩᴕ ȲẔМ 1.2

Ɫ 1 П ֪І (Darendeli, 2001)ȲẔ Ϛ

ᵿԓỵЁḊ П 5%ᴟ 95% ἤȴ 

ϡ ֮ỵЁП G1ȳG2 G3 ϩ ᷉ פ ц Ҽѩפ

Ȳиᵑ 26ᴟ 28Ἤӱѿцῶ 9ᴟῶ 11Ἤԝȴ 

2.3.3.4.2ỵЁ ‍ ἤפ  

Ё (Soil-like)ᴩⱢẞỵӰᴩⱢᾼМ Ȳ ҏ

(Transition Zone)‍ ἤḊ פ (NCREE, 2021)ȲẔứ ὑ ⇔

12ᴟ 55еѐ вȲ ϩ ᷉ פ ц Ҽѩפ ὑ 29Ἤ

ӱцῶ 12Ἤԝȴ 

‍ ἤḊ פ ПЛ ứ⇔Ȳ צ ц ᵅẒ

ϩ ᷉ פ ᴩ Ȳ V1 V2ȷ›῏Ɫ ὑ Ё ϩᾌ

П҅ῶȲ∟῏Ɫ ὑ ỵӰ(Rock-like) ϩᾌ П҅ῶȴ 
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2.3.3.4.3ỵӰ‍ ἤפ  

ϡ ỵӰḊ ứ Ɫ ⇔Єὑ 55еѐ῏ȴ ӣỵ ӣПỵ

ӰḊ ‍ ἤפ Ȳ…Ṽ ד ᵿПỵӰԚ ▀(Resonant 

Column Test, RCT) ὨȲṳᴕכ ỵӰẓ ἤȳ‍ ἤц Л֝

◕ ἤẦᵗ∂Ӵ(NCREE, 2021)ȴӦὑỵӰ ἤ ЛὔȲ

ϱ(Ҕ╗ в)ỵӰḊ ἤ юȲ֪ױ ֝ ᴕ

ϱ(Ҕ╗ в)ỵӰד Ḋ ϩ ὨȲԛṼ ỵӰ ἤ П

ᴖ∂Ӵ(Stokoe and Kim, 2020)ȴ ӣὑ TWGR ϩᾌ П 4 ỵӰ

Ḋ ϩ ᷉ פ Ȳ Group AȳGroup BȳGroup C Group DȲ

֢ иᵑ ӣὑ ϩᾌ 2,500 m/sᴟ 3,000 m/sȳ2,000 m/s

ᴟ 2,500 m/sȳ1,500 m/sᴟ 2,000 m/sȳц 1,000 m/sᴟ 1,500 m/sȲֽ

30Ἤӱцῶ 13Ἤԝȴ 

4 ỵӰḊ  Ҽѩפ ֽ 31Ἤӱцῶ 14ἬԝȲẔṼ ›

Ἤ ỵӰ ϩ ᷉ פ ᴖ Ȳᴖ֢ Њ ( ἤ ◕)П

Њ Ҽѩ(Dmin) ứȲ… ֮ נּ П Ἤ ȴ 
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(a) ϩ ᷉ פ  

 
(b)  Ҽѩפ  
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(a) ϩ ᷉ פ  

 
(b)  Ҽѩפ   

 

27 ϡ Ṿᴷ (BE) П G2 ֮ỵЁ‍ ἤפ  
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(a) ϩ ᷉ פ  

 
(b)  Ҽѩפ  

 

28 ϡ ϯ (LB) П G3 ֮ỵЁ‍ ἤפ  
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(a) ϩ ᷉ פ  

 
(b)  Ҽѩפ  

 

29 ϡ ‍ ἤפ  
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30 ỵӰḊ (TWGR )П ϩ ᷉ פ  

 

 

31 ỵӰḊ (TWGR )П Ҽѩפ  
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ῶ 9 ϡ ϱ (UB) П G1 ֮ỵЁ‍ ἤפ ῶ 

Shear Strain, 

ɔ (%) 

Ref. Strain Ref. Strain*1.2 Ref. Strain/1.2 

G/Gmax 
Damping 

(%) 
G/Gmax 

Damping 

(%) 
G/Gmax 

Damping 

(%) 

0.0001 0.996 3.302 0.997 3.298 0.996 3.306 

0.0002 0.993 3.324 0.994 3.317 0.992 3.333 

0.0005 0.983 3.392 0.986 3.373 0.980 3.415 

0.0007 0.977 3.437 0.981 3.411 0.973 3.468 

0.001 0.968 3.503 0.973 3.467 0.962 3.547 

0.002 0.940 3.720 0.949 3.649 0.930 3.804 

0.005 0.868 4.324 0.887 4.163 0.847 4.512 

0.007 0.827 4.694 0.851 4.482 0.801 4.939 

0.01 0.773 5.207 0.802 4.928 0.742 5.523 

0.02 0.638 6.623 0.677 6.194 0.598 7.093 

0.05 0.427 9.327 0.469 8.731 0.387 9.940 

0.07 0.354 10.464 0.393 9.845 0.317 11.085 

0.1 0.283 11.671 0.318 11.058 0.250 12.269 

0.2 0.173 13.807 0.198 13.287 0.150 14.290 

0.3 0.126 14.824 0.145 14.392 0.108 15.000 

0.5 0.082 15.000 0.096 15.000 0.071 15.000 

0.7 0.062 15.000 0.072 15.000 0.053 15.000 

1 0.045 15.000 0.053 15.000 0.039 15.000 

2 0.024 15.000 0.029 15.000 0.021 15.000 

4 0.013 15.000 0.015 15.000 0.011 15.000 

10 0.006 15.000 0.007 15.000 0.005 15.000 

15 0.004 15.000 0.005 15.000 0.003 15.000 
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ῶ 10 ϡ Ṿᴷ (BE) П G2 ֮ỵЁ‍ ἤפ ῶ 

Shear Strain, 

ɔ (%) 

Ref. Strain Ref. Strain*1.2 Ref. Strain/1.2 

G/Gmax 
Damping 

(%) 
G/Gmax 

Damping 

(%) 
G/Gmax 

Damping 

(%) 

0.0001 0.996 3.302 0.997 3.298 0.996 3.306 

0.0002 0.993 3.324 0.994 3.317 0.992 3.333 

0.0005 0.983 3.392 0.986 3.373 0.980 3.415 

0.0007 0.977 3.437 0.981 3.411 0.973 3.468 

0.001 0.968 3.503 0.973 3.467 0.962 3.547 

0.002 0.940 3.720 0.949 3.649 0.930 3.804 

0.005 0.868 4.324 0.887 4.163 0.847 4.512 

0.007 0.827 4.694 0.851 4.482 0.801 4.939 

0.01 0.773 5.207 0.802 4.928 0.742 5.523 

0.02 0.638 6.623 0.677 6.194 0.598 7.093 

0.05 0.437 9.341 0.473 8.735 0.401 9.964 

0.07 0.372 10.500 0.407 9.867 0.339 11.137 

0.1 0.308 11.743 0.340 11.110 0.278 12.364 

0.2 0.204 13.983 0.228 13.431 0.181 14.500 

0.3 0.156 15.000 0.176 14.610 0.138 15.000 

0.5 0.109 15.000 0.125 15.000 0.096 15.000 

0.7 0.086 15.000 0.098 15.000 0.075 15.000 

1 0.066 15.000 0.076 15.000 0.058 15.000 

2 0.039 15.000 0.045 15.000 0.034 15.000 

4 0.023 15.000 0.026 15.000 0.020 15.000 

10 0.011 15.000 0.013 15.000 0.010 15.000 

15 0.008 15.000 0.009 15.000 0.007 15.000 
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ῶ 11 ϡ ϯ (LB) П G3 ֮ỵЁ‍ ἤפ ῶ 

Shear Strain, 

ɔ (%) 

Ref. Strain Ref. Strain*1.2 Ref. Strain/1.2 

G/Gmax 
Damping 

(%) 
G/Gmax 

Damping 

(%) 
G/Gmax 

Damping 

(%) 

0.0001 0.996 3.302 0.997 3.298 0.996 3.306 

0.0002 0.993 3.324 0.994 3.317 0.992 3.333 

0.0005 0.983 3.392 0.986 3.373 0.980 3.415 

0.0007 0.977 3.437 0.981 3.411 0.973 3.468 

0.001 0.968 3.503 0.973 3.467 0.962 3.547 

0.002 0.940 3.720 0.949 3.649 0.930 3.804 

0.005 0.868 4.324 0.887 4.163 0.847 4.512 

0.007 0.827 4.694 0.851 4.482 0.801 4.939 

0.01 0.773 5.207 0.802 4.928 0.742 5.523 

0.02 0.638 6.623 0.677 6.194 0.598 7.093 

0.05 0.445 9.352 0.477 8.740 0.415 9.986 

0.07 0.389 10.532 0.419 9.887 0.360 11.185 

0.1 0.332 11.807 0.361 11.156 0.305 12.449 

0.2 0.236 14.141 0.259 13.561 0.214 14.688 

0.3 0.189 15.000 0.209 14.806 0.171 15.000 

0.5 0.141 15.000 0.157 15.000 0.126 15.000 

0.7 0.115 15.000 0.128 15.000 0.103 15.000 

1 0.092 15.000 0.103 15.000 0.082 15.000 

2 0.059 15.000 0.067 15.000 0.053 15.000 

4 0.038 15.000 0.042 15.000 0.033 15.000 

10 0.020 15.000 0.023 15.000 0.018 15.000 

15 0.015 15.000 0.017 15.000 0.014 15.000 
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ῶ 12 ϡ V1ц V2 ‍ ἤפ ῶ 

Shear Strain, 

ɔ (%) 

V1 V2 

G/Gmax 
Damping 

(%) 
G/Gmax 

Damping 

(%) 

0.0001 0.999 1.006 0.999 1.802 

0.0002 0.999 1.012 0.997 1.813 

0.0005 0.997 1.029 0.994 1.848 

0.0007 0.995 1.040 0.991 1.871 

0.001 0.994 1.058 0.988 1.905 

0.002 0.988 1.115 0.976 2.018 

0.005 0.971 1.284 0.945 2.349 

0.007 0.960 1.395 0.926 2.562 

0.01 0.945 1.559 0.899 2.871 

0.02 0.899 2.081 0.822 3.823 

0.05 0.789 3.468 0.659 6.115 

0.07 0.731 4.269 0.584 7.308 

0.1 0.659 5.325 0.500 8.761 

0.2 0.500 7.971 0.341 11.931 

0.25 0.447 8.958 0.295 12.974 

0.5 0.295 12.184 0.178 15.000 

0.7 0.233 13.704 0.136 15.000 

1 0.178 15.000 0.101 15.000 

2 0.101 15.000 0.055 15.000 

4 0.055 15.000 0.029 15.000 

10 0.024 15.000 0.012 15.000 
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ῶ 13 ỵӰḊ ϩ ᷉ פ ῶ 

Group A Group B Group C Group D 

Vs (m/s) = 2,500~3,000  Vs (m/s) = 2,000~2,500  Vs (m/s) = 1,500~2,000  Vs (m/s) = 1,000~1,500  

Strain 

(%) 
G/Gmax 

Strain 

(%) 
G/Gmax 

Strain 

(%) 
G/Gmax 

Strain 

(%) 
G/Gmax 

0.0001 1.000 0.0001 1.000 0.0001 1.000 0.0001 1.000 

0.010 1.000 0.001 1.000 0.001 1.000 0.001 1.000 

0.020 0.995 0.008 1.000 0.006 1.000 0.005 1.000 

0.030 0.987 0.010 0.997 0.008 0.997 0.006 0.998 

0.040 0.975 0.020 0.983 0.009 0.994 0.007 0.995 

0.050 0.958 0.030 0.970 0.010 0.991 0.008 0.992 

0.060 0.943 0.040 0.956 0.020 0.970 0.009 0.989 

0.070 0.927 0.050 0.940 0.030 0.954 0.010 0.986 

0.080 0.914 0.060 0.921 0.040 0.940 0.020 0.960 

0.090 0.901 0.070 0.902 0.050 0.924 0.030 0.940 

0.100 0.890 0.080 0.884 0.060 0.907 0.040 0.922 

0.200 0.815 0.090 0.866 0.063 0.900 0.050 0.904 

  0.100 0.851 0.070 0.887 0.060 0.885 

  0.150 0.792 0.080 0.864 0.070 0.865 

  0.200 0.751 0.100 0.826 0.080 0.845 

    0.150 0.749 0.090 0.824 

    0.200 0.695 0.100 0.800 

      0.200 0.630 

 



43 

 

ῶ 14 ỵӰḊ  Ҽѩפ ῶ 

Group A Group B Group C Group D 

Vs (m/s) = 2,500~3,000 Vs (m/s) = 2,000~2,500 Vs (m/s) = 1,500~2,000 Vs (m/s) = 1,000~1,500 

Strain 

(%) 

Damping 

(%) 

Strain 

(%) 

Damping 

(%) 

Strain 

(%) 

Damping 

(%) 

Strain 

(%) 

Damping 

(%) 

0.0001 0.600 0.0001 0.800 0.0001 1.050 0.0001 1.400 

0.01 0.600 0.001 0.800 0.001 1.050 0.001 1.400 

0.02 0.695 0.0079 0.800 0.0062 1.050 0.005 1.400 

0.03 0.857 0.009 0.807 0.008 1.063 0.006 1.420 

0.038 1.054 0.01 0.820 0.009 1.075 0.007 1.443 

0.04 1.110 0.02 0.980 0.01 1.100 0.008 1.479 

0.05 1.390 0.03 1.240 0.02 1.350 0.009 1.520 

0.06 1.650 0.04 1.570 0.03 1.710 0.01 1.560 

0.07 1.910 0.048 1.860 0.04 2.080 0.02 1.938 

0.08 2.170 0.05 1.940 0.05 2.490 0.03 2.360 

0.09 2.410 0.06 2.290 0.06 2.890 0.04 2.790 

0.1 2.650 0.07 2.620 0.063 3.000 0.05 3.280 

0.15 3.800 0.08 2.930 0.07 3.290 0.06 3.810 

0.2 4.915 0.09 3.240 0.08 3.751 0.07 4.360 

  0.1 3.540 0.1 4.612 0.077 4.715 

  0.15 5.000 0.15 6.650 0.08 4.890 

  0.2 6.450 0.2 8.715 0.09 5.490 

      0.1 6.040 

      0.15 8.710 

      0.2 11.350 
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2.3.3.5 (kappa)  

Ἠ kappa Ȳῶӱ ѫ (Fourier Amplitude 

Spectrum, FAS)֯ ◕ᾼ ⇔ȴ ֮ נּ Ḗ П kappa Ҡ

ч╣ ᵿ Ȳ╝֮ ᴷ ₤(GMPE)МП ᵿὍЄẗ

ᵶϠ kappa ȴ֯Њ  Ҽѩ Ԉϯ ᴩ ἤиέȲTWGR

ᾌ ⇔ 5,000еѐ П kappa ᴷ ὨⱢ 0.012 ȴӦὑהּ

GMPEἬ ֮ ᵿ kappa Ϛ Ȳ╝ ҵП kappa Ӧ

ȴ 

Ɫ ḟ ἤ(Equivalent Linear, EQL)Ѡᾎ֯ ֮

ч иέ МȲ ֪  Ҽ(Overdamping)

(ᵛ kappa Є)Ȳ╝צ ױ ⇔ ᾭᾓ ᴩ ӔП

Ȳᴖҙ ѫ ֯ ◕П ױ֯ ɦkappa2ɧȴ ᴕּר

NGA-West2цү TNGAᾼ֮ МȲӦЄ ȳῺ ѹ

ὑ ֮ Ԉᾼ נּ Ἤᵧ ◕ ‍ ἤ

иέ Ὠѩ Ȳ ứ kappa2  Ɫ 0.065Ȳᴖ FAS ӔП Ở

ѿ Є Ѡה ᴩ ứȲẔ Ɫ 0.17ȳ0.11ц 0.05҅

ῶ ₤Л ứἤ ȴ 

2.3.4֮ ч иέП ▐  

› ∂ӴП ᾌ ц‍ ἤḊ פ Ȳ ϡ

֮ ч иέП (Logic Tree)▐ ֽ 32Ἤӱȴ

М ὑ ᾌ ȳ‍ ἤḊ פ ѿц kappa2 ᾼиќ

ứȲ…Ӧ ᶾ ᴩ ȳ ᴷ

ᵒ ᴖ ȴ ὑ Ё (V1) ỵӰ(V2) П‍ ἤḊ

פ Ȳ ֢ Ɫ 0.7 0.3ȲV1 П ֪Ɫ ϩᾌ

Ὼὑ Ё ϩᾌ ȴ ὑ ᾌ ȳ‍ ἤḊ

ᴕ Пפ ѿц kappa2 Ȳצ 0.2ȳ0.6 0.2ᾼϮ

ứȲױϮ פּ ὑ иᵉᾼ 5%ȳ50% 95%иᴯ ȴ 
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32 ϡ ֮ ч иέП  

2.3.5 ᵿᾌ ứ 

Ɫᴕ ᵿЁ Ḋ ἤ ᾼ ἤȲ ᴩ֮ ч иέ ᵓӣ

STRATA (Kottke and Rathje,  2008)ה Ё ᾌ ᴩד

(Site Profile Variation)ȴ ϡ 3 ᾌ

ӣ ֮қ (Monte Carlo) Ȳ ứ … (Coefficient 

of Variation, COV)֯ ֥ (BE LB֯ 630еѐ ⇔ȷUB

֯ 1,230еѐ ⇔)ᴟ֮ῶ 5еṭ ⇔иᵑⱢ 0.15 0.1Ȳᾌ

ἤ Ɫ иӁ(Log-normal Distribution)₤ ѹϱȳϯ

ứⱢ±2ůȷҫȲ ӣ ד ἤ ₤(Toro, 1995)ẃᴕ ֢ᾌ

Ἤ ᾼ 200 ᾌ Пד ἤȲṿ ҏẃ

200 Пᾌ М ᾌ ẓדצῺᾼᾌ ⇔Ȳ

ᵧ ֮ ϩᾌ ⇔ Ғᾼ ȲT ϭЛᴟὑ Ӣḕ

ᾌ о ⇔ ᶙԓϚ ד) ἤⱢ 1ПᶙԓӔד )ᾼ

ᾓȲӼἨЛᴟὑ Ӣҏ ֢ ᾌ оы Ȳ֢ ᾌ

ᾌ ᵧ ᶙԓ ד Ἠד ἤ Ȳɑᴖ כ ᾎч╣

ᵿ֮ ᾌ ἤᾼ Ὠȴ 

› 3 ᾌ ȳ ỵЁḊ ‍ ἤ פ

ѿц 3 kappa2 Ȳ ϡ ֮ ч иέԚצ 54 и

ќ(Branch)Ȳֽῶ 15 Ἤԝȴ иќП ᾌ Ӣ

[1.0]

TWGR

Generic Profile
Nonlinear Properties

Depth: 12-55m

Nonlinear Properties
Depth: 0-12mVs Profile Model

Nonlinear Properties
Depth җ рр m, Vs җ млллƳκǎ

[1.0]

Rock Category
[Group A, B, C, D]

Transition(V1)

[0.7]

[0.3]

Transition(V2)

Upper Base Profile

[0.2]

[0.2]

[0.6]

Best-estimate Profile

Lower Base Profile

Ref. strain*1.2
[0.2]

[0.2]

[0.6]

Ref. strain

Ref. strain/1.2

for LB

Ref. strain*1.2
[0.2]

[0.2]

[0.6]

Ref. strain

Ref. strain/1.2

for BE

Ref. strain*1.2
[0.2]

[0.2]

[0.6]

Ref. strain

Ref. strain/1.2

for UB

Kappa2 Adjustment
Kappa > 0.065

Connect FAS Ratio = 0.17
[0.2]

[0.2]

[0.6]

Connect FAS Ratio = 0.11

Connect FASRatio = 0.05
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200 ᴩ֮ ч иέȲѿиќ҅ VSBGUV1K1 Ɫӱ

ȲẔᾌ Ὠֽ 33Ἤӱȴиќ҅ Ὑֽϯȸ 

1. VSXȸᾌ ȷVSB Ṿᴷ (BE)ȳVSU ϱ

(UB)ȳVUL ϯ (LB)ȴ 

2. GXȸ ֮Ё ‍ ἤ ₤ȷGB Ṿᴷ (BE)ȳGU

ϱ (UB)ȳGL ϯ (LB)ȴ 

3. VXȸỵЁ ‍ ἤ ₤ȷV1 Ё ȳV2

ỵӰȴ 

4. KXȸkappa2 П Є Пѩ ȷ

K1 0.17ȳK2 0.11ȳK3 0.05ȴ 

  

(a) ⇔ 5,000еѐ        (b) ⇔ 300еѐ  

33 иќ VSBGUV1K1П ᾌ 200  
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ῶ 15 ϡ ֮ ч иέἬӣ 54 иќ ῶ 

No. of 

branch 

Vs base profile 

Nonlinear properties 

for site-specific material 

(depth 0 to 12 m) 

Nonlinear properties 

for transition zone 

(depth 0 to 12 m) 

Kappa2 adjustment 

Weight 

for branch 

Code 

of branch 
Upper 

base 

Best-

estimate 

Lower 

base 

Ref. 

Strain*1.2 

Ref. 

Strain 

Ref. 

Strain/1.2 
V1 V2 

Ratio 

= 0.17 

Ratio 

= 0.11 

Ratio 

= 0.05 

[0.2] [0.6] [0.2] [0.2] [0.6] [0.2] [0.7] [0.3] [0.2] [0.6] [0.2] 

1 ṉ   ṉ   ṉ  ṉ   0.0056 VSUGUV1K1 

2 ṉ   ṉ   ṉ   ṉ  0.0168 VSUGUV1K2 

3 ṉ   ṉ   ṉ    ṉ 0.0056 VSUGUV1K3 

4 ṉ   ṉ    ṉ ṉ   0.0024 VSUGUV2K1 

5 ṉ   ṉ    ṉ  ṉ  0.0072 VSUGUV2K2 

6 ṉ   ṉ    ṉ   ṉ 0.0024 VSUGUV2K3 

7 ṉ    ṉ  ṉ  ṉ   0.0168 VSUGBV1K1 

8 ṉ    ṉ  ṉ   ṉ  0.0504 VSUGBV1K2 

9 ṉ    ṉ  ṉ    ṉ 0.0168 VSUGBV1K3 

10 ṉ    ṉ   ṉ ṉ   0.0072 VSUGBV2K1 

11 ṉ    ṉ   ṉ  ṉ  0.0216 VSUGBV2K2 

12 ṉ    ṉ   ṉ   ṉ 0.0072 VSUGBV2K3 

13 ṉ     ṉ ṉ  ṉ   0.0056 VSUGLV1K1 

14 ṉ     ṉ ṉ   ṉ  0.0168 VSUGLV1K2 

15 ṉ     ṉ ṉ    ṉ 0.0056 VSUGLV1K3 

16 ṉ     ṉ  ṉ ṉ   0.0024 VSUGLV2K1 

17 ṉ     ṉ  ṉ  ṉ  0.0072 VSUGLV2K2 

18 ṉ     ṉ  ṉ   ṉ 0.0024 VSUGLV2K3 

19  ṉ  ṉ   ṉ  ṉ   0.0168 VSBGUV1K1 

20  ṉ  ṉ   ṉ   ṉ  0.0504 VSBGUV1K2 

21  ṉ  ṉ   ṉ    ṉ 0.0168 VSBGUV1K3 

22  ṉ  ṉ    ṉ ṉ   0.0072 VSBGUV2K1 

23  ṉ  ṉ    ṉ  ṉ  0.0216 VSBGUV2K2 

24  ṉ  ṉ    ṉ   ṉ 0.0072 VSBGUV2K3 

25  ṉ   ṉ  ṉ  ṉ   0.0504 VSBGBV1K1 

26  ṉ   ṉ  ṉ   ṉ  0.1512 VSBGBV1K2 

27  ṉ   ṉ  ṉ    ṉ 0.0504 VSBGBV1K3 

28  ṉ   ṉ   ṉ ṉ   0.0216 VSBGBV2K1 

29  ṉ   ṉ   ṉ  ṉ  0.0648 VSBGBV2K2 

30  ṉ   ṉ   ṉ   ṉ 0.0216 VSBGBV2K3 

31  ṉ    ṉ ṉ  ṉ   0.0168 VSBGLV1K1 

32  ṉ    ṉ ṉ   ṉ  0.0504 VSBGLV1K2 

33  ṉ    ṉ ṉ    ṉ 0.0168 VSBGLV1K3 

34  ṉ    ṉ  ṉ ṉ   0.0072 VSBGLV2K1 

35  ṉ    ṉ  ṉ  ṉ  0.0216 VSBGLV2K2 

36  ṉ    ṉ  ṉ   ṉ 0.0072 VSBGLV2K3 

37   ṉ ṉ   ṉ  ṉ   0.0056 VSLGUV1K1 

38   ṉ ṉ   ṉ   ṉ  0.0168 VSLGUV1K2 

39   ṉ ṉ   ṉ    ṉ 0.0056 VSLGUV1K3 

40   ṉ ṉ    ṉ ṉ   0.0024 VSLGUV2K1 

41   ṉ ṉ    ṉ  ṉ  0.0072 VSLGUV2K2 

42   ṉ ṉ    ṉ   ṉ 0.0024 VSLGUV2K3 

43   ṉ  ṉ  ṉ  ṉ   0.0168 VSLGBV1K1 

44   ṉ  ṉ  ṉ   ṉ  0.0504 VSLGBV1K2 

45   ṉ  ṉ  ṉ    ṉ 0.0168 VSLGBV1K3 

46   ṉ  ṉ   ṉ ṉ   0.0072 VSLGBV2K1 

47   ṉ  ṉ   ṉ  ṉ  0.0216 VSLGBV2K2 

48   ṉ  ṉ   ṉ   ṉ 0.0072 VSLGBV2K3 

49   ṉ   ṉ ṉ  ṉ   0.0056 VSLGLV1K1 

50   ṉ   ṉ ṉ   ṉ  0.0168 VSLGLV1K2 

51   ṉ   ṉ ṉ    ṉ 0.0056 VSLGLV1K3 

52   ṉ   ṉ  ṉ ṉ   0.0024 VSLGLV2K1 

53   ṉ   ṉ  ṉ  ṉ  0.0072 VSLGLV2K2 

54   ṉ   ṉ  ṉ   ṉ 0.0024 VSLGLV2K3 

Note: the number in bracket is represented as the weighted value for a node. 
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2.3.6 Ϥ֮ ч  

ᴩ ϡ ֮ ч иέṿӣП Ϥ֮ (SAinput)Ȳ ứ֯

TWGRᾌ ⇔ 5 еṭ ṳ ֥Њ  ҼȲẔ Ӧ ἤиέ

∟֯ TWGR ᾌ ֮ῶ Ҡ ᴕỵ ᶁᵉ֚ ⇔ч

(UHRSref)₤ד П֮ ч ȷ֝ ȲӦ ἤиέἬ ֮ῶ ѫ

(Fourier Amplitude Spectra, FAS)П kappa TWGRᾌ ֮ῶ

П ה0.044ּ kappa Ὼȴד Ϥ֮ ∂ ☼ ֽ 34ἬӱȲⱢ ֥

₤ ἤчẪ иέ(Deconvolution)П Ὠȴ 

ὑɦү ֮ ֮ ֚ ₤∂ ɧ ɦSSHAC Level 

3ɧ ᶧ ҏП SSC ₤ GMC ₤Ȳ ᴩ֮ ֚ ⇔иέҠ

ϡ ᴕỵ (Vs30=760m/s)֮ ֚ ⇔ᶁ פ Ȳֽ› 2.2.2 в

Ἤ ȴ ϡ ֯ 11 ד 1E-01ȳ3E-02ȳ1E-02ȳ3E-03ȳ1E-

03ȳ3E-04ȳ1E-04ȳ3E-05ȳ1E-05ȳ3E-06ѿц 1E-06П UHRSrefֽ

35ἬӱȲ ֽῶ 16ἬԝȲ Ὂ (Deaggregation)∟ȲҠ ֯Л

ד֝ ֚ Ѭ ПϯȲ ẓ֚ П ạ֮ ( ȳ )Ȳ

ṼױⱢ∂Ӵ ứ ᴕȲד ֽῶ 17Ἤԝȴ 

ϡ SAinputⱢ FAS₤הȲ֯ ◕(Єὑ ֥ )Ɫ

₤(Single corner Source Model)Ἤ ҏ FASȷ֯ᵅ ◕(Њὑ ֥ )

Ɫ UHRSref Ӧ ἤч Ӧ֮ῶᴟ ⇔ 5еṭỵ П FASȴ ֥Ẓ

῏ ѫ FAS ᴩ Ȳ…֪ UHRSref ὑ ה֥

ᾼ֚ ὨȲ Ϛ ₤ ἤч Ẓ῏ᾼ FAS П ׀

֯ Ȳ╝ậ 8 ᴟ 15Hz вẒ῏ӂᶁ FASᾼѩ ȲᵂⱢ

FASᾼ ȷЛ֚֝ Ѭ Ϥ֮ ӣПẒ῏ FAS ֥

ц FAS Ȳֽῶ 17Ἤԝȴᶙכ ֥ ȳᵅ ◕ FAS

∟ᵛⱢ Ϥ֮ (SAinput)Ȳ11 ד П SAinputֽ 36ἬӱȲ

иᵑԝὑῶ 18 ῶ 19ȴ 

ϡ ד֯ 1E-04ц 1E-05֚ Ѭ ϯП UHRSrefцẔ

Ṽ SAinput ᴩ ἤ֮ ч иέ∟Ἤ TWGR ֮ῶ ֮ ч

(SArefô)Пѩ Ὠֽ 37ἬӱȲ ӱἬӣ Ϥ֮ ẓ҅ῶἤȴ 



49 

 

 

34 Ϥ֮ ∂ӴѠהӱ  
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35 ϡ 11 ֚ Ѭ П 5% Ҽѩ ᴕỵ ᶁᵉ֚ ⇔ч

(UHRSref) 

 

36 ϡ 11 ֚ Ѭ П 5% Ҽѩ Ϥ֮ ч (SAinput) 
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(a) ד 1E-04 

 
(b) ד 1E-05 

 

37 ϡ 5% Ҽѩ ᴕỵ ᶁᵉ֚ ⇔ч (UHRSref)

Ϥ֮ иέ TWGR֮ῶ ч (SArefô)П ֥ѩ  
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ῶ 16 ϡ 11 ֚ Ѭ П 5% Ҽѩᶁ ᴕỵ ᶁᵉ֚ ⇔ 

ч (UHRSref) ῶ 

Period 

(sec) 

Spectral Acceleration (g) 

GM01 GM02 GM03 GM04 GM05 GM06 GM07 GM08 GM09 GM10 GM11 

1E-01 3E-02 1E-02 3E-03 1E-03 3E-04 1E-04 3E-05 1E-05 3E-06 1E-06 

0.010 0.057 0.104 0.174 0.297 0.476 0.764 1.126 1.658 2.303 3.221 4.302 

0.020 0.061 0.111 0.183 0.308 0.489 0.781 1.148 1.688 2.344 3.279 4.386 

0.030 0.065 0.118 0.195 0.329 0.526 0.847 1.249 1.842 2.560 3.585 4.826 

0.050 0.073 0. 132 0.220 0.375 0.602 0.986 1.471 2.198 3.079 4.343 5.835 

0.075 0.098 0.177 0.291 0.493 0.793 1.289 1.923 2.855 3.975 5.612 7.522 

0.100 0.111 0.200 0.333 0.573 0.927 1.509 2.250 3.334 4.669 6.543 8.844 

0.150 0.126 0.230 0.382 0.659 1.082 1.800 2.709 4.031 5.655 7.986 10.865 

0.200 0.130 0.235 0.386 0.656 1.065 1.758 2.633 3.908 5.485 7.722 10.508 

0.250 0.145 0.253 0.405 0.669 1.058 1.705 2.522 3.717 5.204 7.279 9.887 

0.300 0.123 0.222 0.361 0.605 0.971 1.582 2.352 3.471 4.865 6.798 9.203 

0.400 0.104 0.188 0.305 0.513 0.828 1.354 2.022 3.004 4.174 5.874 7.886 

0.500 0.104 0.187 0.301 0.497 0.776 1.221 1.770 2.574 3.538 4.958 6.532 

0.750 0.069 0.125 0.203 0.338 0.533 0.849 1.242 1.818 2.514 3.507 4.700 

1.000 0.047 0.089 0.146 0.247 0.398 0.644 0.959 1.413 1.968 2.764 3.686 

1.500 0.030 0.054 0.090 0.153 0.246 0.396 0.576 0.848 1.176 1.648 2.203 

2.000 0.018 0.035 0.059 0.103 0.168 0.277 0.414 0.611 0.858 1.213 1.633 

3.000 0.012 0.022 0.037 0.064 0.104 0.172 0.257 0.386 0.541 0.771 1.046 

4.000 0.008 0.015 0.026 0.045 0.073 0.121 0.181 0.272 0.383 0.546 0.743 

5.000 0.006 0.011 0.019 0.034 0.055 0.093 0.139 0.209 0.295 0.422 0.576 

 

 

 



 

ῶ 17 ϡ 11 ֚ Ѭ П Ϥ֮ ₤ ῶ 

Code GM01 GM02 GM03 GM04 GM05 GM06 GM07 GM08 GM09 GM10 GM11 

AEF for hazard level 1E-01 3E-02 1E-02 3E-03 1E-03 3E-04 1E-04 3E-05 1E-05 3E-06 1E-06 

Magnitude (Mw) 5.6 5.8 5.9 7.2 7.2 7.2 7.2 7.3 7.3 7.3 7.3 

Epicentral distance (km) 21 16 13 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 

Depth (km) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Stress drop, ȹů (bars) 80 80 80 80 80 80 80 80 80 80 80 

Geometric attenuation coefficient 0.0463 0.0597 0.0718 0.1457 0.1457 0.1457 0.1457 0.1457 0.1457 0.1457 0.1457 

Path duration coefficient 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

Path attenuation 

Q(f) = afb 

coefficient, a 80 80 80 80 80 80 80 80 80 80 80 

power, b 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Shear velocity, Vs (km/sec) 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 

Density, ɟ (g/cc) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 

Site attenuation, ə0 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 

Duration (sec) 8.3 9.1 9.5 17.3 17.3 17.3 17.3 18.1 18.1 18.1 18.1 

Connection frequency (Hz) for 

combining the point-source 

spectrum and deconvoluted 

spectrum 

11.0 7.5 8.0 13.5 7.0 7.0 7.5 8.0 8.0 8.0 8.0 

Scale factor used for point-source 

spectrum 
1.10 1.20 1.50 0.35 0.55 0.90 1.30 1.75 2.50 3.40 4.40 

 

5
3 
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ῶ 18 ϡ 11 ֚ Ѭ П 5% Ҽѩ Ϥ֮ ч (SAinput) ῶ 

Period 

(sec) 

Spectral Acceleration (g) 

GM01 GM02 GM03 GM04 GM05 GM06 GM07 GM08 GM09 GM10 GM11 

0.010 0.052 0.095 0.160 0.272 0.441 0.720 1.052 1.555 2.201 3.034 4.001 

0.011 0.053 0.097 0.164 0.282 0.455 0.744 1.086 1.605 2.273 3.132 4.128 

0.011 0.055 0.100 0.169 0.290 0.468 0.765 1.117 1.651 2.339 3.221 4.241 

0.012 0.056 0.103 0.174 0.300 0.483 0.789 1.151 1.703 2.413 3.321 4.368 

0.013 0.058 0.106 0.179 0.311 0.500 0.817 1.191 1.762 2.498 3.435 4.515 

0.014 0.060 0.109 0.186 0.323 0.519 0.849 1.237 1.829 2.595 3.566 4.682 

0.015 0.062 0.113 0.193 0.337 0.541 0.885 1.288 1.905 2.704 3.713 4.870 

0.016 0.064 0.118 0.201 0.353 0.565 0.924 1.344 1.989 2.824 3.875 5.077 

0.017 0.067 0.123 0.209 0.370 0.591 0.966 1.405 2.079 2.953 4.049 5.300 

0.019 0.070 0.128 0.218 0.387 0.618 1.011 1.469 2.174 3.090 4.234 5.538 

0.020 0.072 0.133 0.228 0.406 0.647 1.057 1.536 2.273 3.232 4.426 5.784 

0.021 0.075 0.139 0.237 0.424 0.676 1.105 1.604 2.374 3.377 4.622 6.035 

0.023 0.078 0.144 0.247 0.443 0.704 1.152 1.672 2.475 3.522 4.818 6.286 

0.025 0.081 0.149 0.256 0.461 0.733 1.198 1.739 2.574 3.664 5.010 6.534 

0.026 0.084 0.155 0.266 0.478 0.760 1.243 1.803 2.670 3.801 5.196 6.773 

0.028 0.087 0.160 0.274 0.495 0.786 1.286 1.865 2.761 3.931 5.373 7.001 

0.030 0.089 0.164 0.283 0.510 0.810 1.325 1.922 2.846 4.053 5.538 7.214 

0.032 0.092 0.169 0.290 0.525 0.833 1.362 1.974 2.924 4.164 5.689 7.409 

0.035 0.094 0.173 0.297 0.537 0.853 1.394 2.022 2.994 4.264 5.825 7.584 

0.037 0.096 0.176 0.303 0.548 0.870 1.423 2.063 3.055 4.352 5.944 7.739 

0.040 0.097 0.179 0.308 0.558 0.885 1.448 2.098 3.108 4.427 6.046 7.871 

0.043 0.099 0.181 0.312 0.565 0.897 1.468 2.127 3.151 4.489 6.131 7.980 

0.046 0.100 0.183 0.315 0.571 0.907 1.484 2.150 3.185 4.538 6.197 8.066 

0.049 0.100 0.185 0.318 0.576 0.914 1.495 2.167 3.210 4.573 6.245 8.129 

0.052 0.101 0.185 0.319 0.578 0.919 1.502 2.178 3.226 4.596 6.276 8.170 

0.056 0.101 0.186 0.320 0.578 0.921 1.506 2.182 3.233 4.606 6.291 8.189 

0.060 0.101 0.186 0.319 0.577 0.920 1.505 2.182 3.232 4.604 6.288 8.188 

0.065 0.101 0.185 0.318 0.573 0.917 1.501 2.175 3.223 4.591 6.271 8.166 

0.069 0.100 0.184 0.317 0.564 0.913 1.493 2.164 3.207 4.567 6.240 8.127 

0.074 0.099 0.183 0.314 0.541 0.906 1.481 2.148 3.183 4.533 6.195 8.071 

0.079 0.098 0.181 0.311 0.520 0.897 1.467 2.128 3.154 4.490 6.138 8.000 

0.085 0.097 0.179 0.308 0.509 0.887 1.451 2.105 3.119 4.440 6.071 7.916 

0.091 0.095 0.177 0.304 0.504 0.875 1.432 2.078 3.079 4.382 5.994 7.821 

0.098 0.091 0.174 0.299 0.492 0.862 1.410 2.048 3.034 4.317 5.910 7.718 

0.105 0.089 0.172 0.294 0.484 0.848 1.387 2.016 2.987 4.247 5.820 7.612 

0.112 0.087 0.169 0.288 0.477 0.833 1.363 1.983 2.937 4.173 5.728 7.513 

0.120 0.085 0.166 0.282 0.468 0.817 1.338 1.950 2.884 4.090 5.641 7.452 

0.129 0.085 0.163 0.273 0.466 0.801 1.314 1.923 2.841 4.007 5.591 7.512 

0.138 0.086 0.161 0.270 0.467 0.786 1.293 1.918 2.848 4.006 5.628 7.622 

0.148 0.086 0.161 0.271 0.468 0.775 1.287 1.928 2.868 4.030 5.680 7.712 

0.158 0.086 0.162 0.271 0.468 0.774 1.290 1.938 2.885 4.052 5.719 7.773 

0.170 0.086 0.160 0.268 0.463 0.764 1.275 1.917 2.853 4.007 5.657 7.692 

0.182 0.085 0.160 0.267 0.460 0.756 1.258 1.891 2.813 3.951 5.574 7.581 

0.195 0.085 0.157 0.261 0.447 0.731 1.211 1.815 2.696 3.787 5.333 7.254 

0.209 0.086 0.158 0.260 0.440 0.712 1.170 1.747 2.591 3.636 5.110 6.949 

0.224 0.090 0.163 0.266 0.445 0.712 1.160 1.724 2.549 3.575 5.013 6.814 

0.240 0.093 0.166 0.269 0.446 0.708 1.144 1.694 2.499 3.502 4.901 6.658 
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ῶ 19 ϡ 11 ֚ Ѭ П 5% Ҽѩ Ϥ֮ ч (SAinput) ῶ( )  

Period 

(sec) 

Spectral Acceleration (g) 

GM01 GM02 GM03 GM04 GM05 GM06 GM07 GM08 GM09 GM10 GM11 

0.257 0.092 0.164 0.264 0.437 0.692 1.115 1.648 2.427 3.400 4.752 6.449 

0.275 0.087 0.156 0.253 0.420 0.667 1.078 1.596 2.350 3.294 4.600 6.235 

0.295 0.079 0.144 0.235 0.394 0.632 1.028 1.527 2.251 3.157 4.409 5.969 

0.316 0.072 0.134 0.220 0.371 0.599 0.982 1.463 2.163 3.033 4.241 5.734 

0.338 0.067 0.126 0.208 0.351 0.571 0.940 1.405 2.084 2.918 4.088 5.520 

0.363 0.065 0.121 0.199 0.336 0.546 0.899 1.347 2.002 2.795 3.924 5.291 

0.389 0.064 0.119 0.195 0.329 0.533 0.875 1.310 1.947 2.711 3.812 5.126 

0.416 0.064 0.118 0.192 0.322 0.517 0.842 1.252 1.856 2.574 3.622 4.847 

0.446 0.064 0.118 0.192 0.319 0.508 0.816 1.203 1.772 2.449 3.442 4.579 

0.478 0.065 0.119 0.193 0.319 0.502 0.796 1.162 1.698 2.338 3.280 4.335 

0.512 0.064 0.117 0.190 0.314 0.489 0.766 1.108 1.608 2.209 3.092 4.066 

0.549 0.061 0.113 0.183 0.302 0.468 0.729 1.047 1.513 2.076 2.900 3.807 

0.588 0.058 0.108 0.176 0.289 0.447 0.695 0.997 1.439 1.975 2.755 3.622 

0.630 0.055 0.101 0.165 0.273 0.423 0.660 0.948 1.371 1.884 2.625 3.466 

0.675 0.051 0.094 0.153 0.253 0.395 0.620 0.896 1.301 1.792 2.496 3.315 

0.723 0.045 0.084 0.138 0.228 0.359 0.569 0.828 1.208 1.669 2.327 3.109 

0.775 0.041 0.076 0.125 0.208 0.329 0.527 0.773 1.135 1.572 2.194 2.944 

0.830 0.037 0.070 0.116 0.194 0.310 0.500 0.738 1.087 1.510 2.110 2.836 

0.890 0.034 0.065 0.108 0.181 0.292 0.471 0.700 1.032 1.435 2.010 2.697 

0.953 0.032 0.061 0.100 0.169 0.273 0.442 0.659 0.970 1.352 1.896 2.536 

1.021 0.029 0.057 0.094 0.158 0.257 0.415 0.618 0.910 1.268 1.781 2.373 

1.095 0.027 0.053 0.087 0.148 0.239 0.386 0.574 0.844 1.176 1.653 2.197 

1.173 0.025 0.048 0.080 0.136 0.220 0.355 0.526 0.773 1.076 1.513 2.008 

1.257 0.023 0.044 0.074 0.125 0.202 0.325 0.480 0.705 0.980 1.376 1.828 

1.346 0.022 0.040 0.068 0.115 0.186 0.299 0.438 0.644 0.894 1.254 1.669 

1.443 0.020 0.037 0.063 0.107 0.171 0.276 0.403 0.592 0.821 1.151 1.537 

1.546 0.018 0.034 0.058 0.099 0.159 0.256 0.373 0.549 0.762 1.068 1.430 

1.656 0.017 0.031 0.053 0.092 0.147 0.238 0.348 0.513 0.713 1.001 1.343 

1.775 0.015 0.029 0.049 0.084 0.136 0.221 0.326 0.480 0.669 0.941 1.265 

1.902 0.013 0.026 0.044 0.077 0.125 0.204 0.303 0.448 0.627 0.884 1.190 

2.038 0.012 0.024 0.040 0.069 0.114 0.188 0.282 0.416 0.585 0.827 1.114 

2.183 0.010 0.021 0.036 0.063 0.104 0.173 0.260 0.386 0.544 0.771 1.039 

2.339 0.009 0.020 0.033 0.058 0.096 0.159 0.241 0.358 0.505 0.717 0.968 

2.507 0.009 0.018 0.031 0.054 0.089 0.148 0.223 0.333 0.469 0.667 0.901 

2.686 0.009 0.017 0.029 0.051 0.083 0.138 0.207 0.309 0.435 0.620 0.839 

2.878 0.008 0.016 0.027 0.047 0.077 0.128 0.192 0.287 0.404 0.575 0.779 

3.084 0.008 0.015 0.026 0.044 0.072 0.119 0.177 0.266 0.374 0.532 0.722 

3.304 0.007 0.014 0.024 0.041 0.066 0.110 0.164 0.246 0.345 0.491 0.667 

3.540 0.007 0.012 0.022 0.038 0.061 0.101 0.151 0.226 0.318 0.453 0.616 

3.793 0.006 0.011 0.020 0.034 0.056 0.093 0.139 0.209 0.293 0.418 0.569 

4.064 0.005 0.010 0.018 0.031 0.051 0.086 0.128 0.192 0.271 0.387 0.527 

4.355 0.005 0.009 0.016 0.029 0.047 0.079 0.118 0.178 0.251 0.358 0.488 

4.666 0.004 0.009 0.015 0.027 0.043 0.073 0.109 0.164 0.231 0.331 0.452 

5.000 0.004 0.008 0.014 0.024 0.040 0.067 0.100 0.151 0.213 0.305 0.416 
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2.3.7Ѡᾎ  

ϡ ֮ ч ѿϚ Ὲ ȳ ὑ (RVT)П

ἤ(Equivalent Linear, EQL)иέѠᾎ ᴩȲ ∂Ӵ Ϥ ₤Ҕ╗ ϩ

ᾌ ȳЁ ᴯ ȳ‍ ἤ ϩ ᷉ פ  Ҽѩפ Ȳ

ṳ ứ Ϥ֮ ӦЁ ₤ ᴩᾌ Ȳ Ḗױ ֮ ὍЄ

ẗ (Site Amplification)ȴ Мṿӣ kappa2 ѿ EQLѠᾎ֪

 Ҽ(Overdamping) ᴖᵅᴷ ◕ч Ȳѿцṿӣ ֮қ

(Monte Carlo) ѿ҉иᴕ ᵿᾌ ἤȲẒ῏Ѡᾎ Ὑ иᵑ

ṓ 2.3.3.5 2.3.5 ȴד ὑ ᴩ‍ ἤ иέȲ

ἤиέҠḆצ ֮ ᾌה֢֯ ȳ‍ ἤḊ פ

₤ȳ ᾌ ѿц֮ ֚ Ѭ ֥ϯᾼЄ ֮ ч иέ

Ẃ ὨȲṳӼ רּ֥ NRC ᾎ RG 1.208 ɦSPID Guidance 

(EPRI 1025287)ɧ Ḗȴ 

ɦү ֮ ֮ ֚ ₤∂ ɧ ɦSSHAC Level 3ɧ

ᶧ ҏП SSC ₤ GMC ₤МȲ֮ ᴷ ₤(GMPE)ᾼ

Ϟ ὑ ᴕỵ Vs30Ɫ 760m/sᾼ֮ ԈἬ ȲҔ╗ ȳ

ȳ ạ ẗ ȲᴖẔ ᵶᾼ֮ ὍЄ Ɫ Ϛ VS30

Ɫ 760 m/sᾼᶙ ᴕỵ ϩᾌ Ȳѹ ἤὍЄᴩⱢȴ֪ Ȳױ

Ɫч╣ ᴕỵ ᶁᵉ֚ ⇔ч (UHRSref)∂Ӵв ṳצ ᴷ

Ё ᾼ‍ ἤ Ȳצᵑὑ иέ ᶧȲ╥ѿ֝Ϛ Ϥ֮ ὑ

ҙ П ỵᴯ Ȳ ᴩẒ֮װ ч иέḖ ạ ֮ Ὅ

Єẗ Ȳѿ צ ᴕ ẞ֯Є ⇔ Ϥ ϯᶙ ᾼỵЁḊ ‍ ἤ

ȴ иέ☼ Б ӣּ֯ר Ғא DCPP ᴩɦNTTF 

2.1: SeismicɧП GMRS∂ ᶧ(PG&E, 2015)ȴ ὧ֮רМцּרּ

(RG 1.208, 2007)ѿцּרᴫ DCPP (PG&E, 2015)ứ ᾼ ỵ

ᴯ Ȳ Ɫ ϩᾌ Ὼ 3,000 m/sȲ TWGRᾌ ᾼ ⇔

ᴯ ֯פּ 5еṭҿҢȲ ױ ᵿ Ё ₤∂Ӵᴟ 5еṭ ⇔ȴ 

ױ֯ ӣ Ӕᾌ ᾼ֮ ч иέ Ȳᵻ ᴩẒ֮װ ч

иέȲ ᶧֽ 38ἬӱȲҔ╗Ϛװ ἤиέ Ϛװ‍ ἤиέȴ
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ᴕỵ ἤὍЄ ѿц ứ ᵿᾌ ‍ ἤὍЄ

П ѩ ȲᵛⱢ ạ ᴯᾼ ᵿ֮ ὍЄẗ ȴ 38МȲ Ϛ

Ḕ Ɫ TWGRᾌ ᴩ ἤиέḖ TWGRᾌ ( ⇔

ᴟ 5,000еѐ)֮ῶП֮ ч (SArefô)ȷ ϡḔ Ɫ ϡ ᾌ

ᴩ‍ ἤиέȲᶙ ᴕ ϡ ỵЁḊ ‍ ἤ ἤȲḖ

֮ῶП֮ ч (SAsiteô)ȴ 

 

 

38 Ẓ֮װ ч иέḖ ᵿὍЄẗ ӱ  
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2.3.8 kappa2  

39 40Ɫ ạ 11 ֚ Ѭ ϯ 54 иќᾼМ

(Median) FASȲẔМᴊ Ɫӑ kappa2 ӔП FASȲ ᴥ Ɫ

kappa2 ӔП FASȴῶ 20Ɫ ạ 11 ֚ Ѭ ϯ kappa2 Ӕ›

П 18 иќ ᾼ kappa ȴ 41Ɫ ạ ὑ 1E-04ц 1E-

05֚ Ѭ ϯᶙכ kappa2 ӔП 54 иќᾼМ ч ȴ

ѿϱἬ М Ɫ иӁМ ȴ 

 

ῶ 20 ϡ ạ 11 ֚ Ѭ ϯ kappa2 Ӕ›П 18  

иќ kappa  

Hazard level 

Branch code 
GM01 GM02 GM03 GM04 GM05 GM06 GM07 GM08 GM09 GM10 GM11 

VSUGUV1 0.037 0.037 0.037 0.036 0.037 0.038 0.039 0.042 0.045 0.052 0.062 

VSUGBV1 0.037 0.037 0.037 0.036 0.037 0.038 0.039 0.041 0.045 0.052 0.062 

VSUGLV1 0.037 0.037 0.037 0.036 0.037 0.038 0.039 0.041 0.045 0.052 0.061 

VSUGUV2 0.038 0.038 0.038 0.037 0.039 0.040 0.041 0.045 0.050 0.058 0.069 

VSUGBV2 0.038 0.038 0.038 0.037 0.039 0.040 0.041 0.045 0.049 0.057 0.068 

VSUGLV2 0.038 0.038 0.038 0.037 0.039 0.040 0.041 0.044 0.049 0.056 0.068 

VSBGUV1 0.042 0.042 0.042 0.041 0.042 0.044 0.046 0.051 0.058 0.069 0.085 

VSBGBV1 0.042 0.042 0.042 0.041 0.042 0.044 0.046 0.051 0.057 0.069 0.085 

VSBGLV1 0.042 0.042 0.042 0.041 0.042 0.044 0.046 0.050 0.057 0.069 0.084 

VSBGUV2 0.043 0.043 0.043 0.042 0.044 0.046 0.050 0.056 0.065 0.080 0.099 

VSBGBV2 0.043 0.043 0.043 0.042 0.044 0.046 0.050 0.056 0.064 0.079 0.098 

VSBGLV2 0.043 0.043 0.043 0.042 0.044 0.046 0.049 0.055 0.063 0.078 0.097 

VSLGUV1 0.045 0.046 0.046 0.046 0.049 0.053 0.058 0.068 0.082 0.103 0.131 

VSLGBV1 0.045 0.046 0.046 0.046 0.049 0.052 0.058 0.068 0.081 0.102 0.130 

VSLGLV1  0.045 0.046 0.046 0.046 0.049 0.052 0.058 0.067 0.080 0.102 0.129 

VSLGUV2 0.047 0.048 0.049 0.049 0.054 0.060 0.070 0.086 0.107 0.140 0.182 

VSLGBV2 0.047 0.048 0.049 0.049 0.054 0.060 0.070 0.085 0.106 0.138 0.180 

VSLGLV2  0.047 0.048 0.048 0.049 0.053 0.060 0.069 0.084 0.104 0.136 0.177 

Note 1: The gray-background part indicates the kappa2 adjustment will be executed. 
Note 2: The level for kappa2 adjustment: 0.065 (frequency range of kappa calculation: 10 - 40 Hz). 
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(a) GM01 (1E-01)                           (b) GM02 (3E-02) 

 

(c) GM03 (1E-02)                            (d) GM04 (3E-03) 

  

(e) GM05 (1E-03)                            (f) GM06 (3E-04) 

 39 ϡ ạ GM01ᴟ GM06֚ Ѭ П kappa2 Ӕ 

М ѫ  
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(g) GM07 (1E-04)                           (h) GM08 (3E-05) 

 

(i) GM09 (1E-05)                           (j) GM10 (3E-06) 

  

(k) GM11 (1E-06) 

 40 ϡ ạ GM07ᴟ GM11֚ Ѭ П kappa2 Ӕ 

М ѫ  
























































