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Earthquake Loss Estimation of Buried Pipeline Considering

Permanent Ground Deformation due to Liquefaction
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ABSTRACT

In this study, a prototype model of earthquake loss estimation method will be proposed for the
‘quantitative and qualitative damage evaluation of buried pipeline subjected to Permanent Ground
Deformation(PGD) due to liquefaction. With this objective, domestic and foreign status of the arts related
With. earthquake loss estimation method is summarized at first. Domestic development of computer aided
earthquake loss estimation method seems to be difficult for the time being. Thus, referring to HAZUS
Earthquake Loss Estimation Methodology which is developed by FEMA (Federal Emergency
Management Agency) and NIBS (National Institute of Building Sciences), earthquake loss estimation
procedure of buried pipeline subjected to PGD due to liquefaction are proposed, and then exemplary loss
estimation are executed. Considering that there have been no practical earthquake loss estimation method
and procedure in Korea, the research accomplishments such as above are considered to be helpful. for
the substantial development of earthquake loss estimation method of buried pipeline subjected to PGD
due to liquefaction. |
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Earthquake : Unexpected Natural Disaster
Ufelln; System
I Road, Rallway, Bridge, Building, Tunnel |
Utility Duct, Pipeline, etc.
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USA & Japan |

\ Korea I

. Activity of EER], MAE. MCEER, PEER > . General Design Standard /i by MOCT
- Abundant Instrumental Data - individual Guidellne by Operation Company
- Development of Detall Guideline - Seismic Analysis Method by KEE_HC

- Development & Complement Stage
- Development of HAZUS by FEMA & NIBS
- Application & Continuous Upgrade
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2. Conslderation of Local Soll >

e

1. Selection of Analysis Region >

3. Liquefaction Susceptibllity >

4. Expectation of PGD Magnitude

5. Direct Damage Evaluation >

6. Indirect Damage Evaluatlon>

»Divide the Region corresponding to Administrative Division

>Gonslder the easliness of DB and GIS Map Construction

»Based on -Seismic Oeslgn Guideline 1l (MOCT)”

» Soll Classification & PGA Declslon based on Fleld Data

> Liquefaction Evaluation based on Simple Method

»3Simple Analysis using Empirical Equation of Hamada

»Detall Analysis using Youd et al s Regression Equation

»Based on “Seml Analytical Relationship (Yonsel University)”-

>Response Analysis of Burled Pipeline subjected to PGD

»By use of the inter-relationship used in HAZUS
>Evaluate Secondary Soclal / Economic LoSS
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E L F7EARIGY APEEA 9 JdA27MEE
| S | x] ql x]ﬁ 2 BE 'z]qﬁ 3 | 7‘]‘1‘1 4 | x]g] .'5-_ : z]%] 6
- Aud E(m/fs) | 150 300 800 500 180 150
| 11%1—?@. o I I I I I
: x]ﬂl-%-“- Se Sp Sg Sc Sp Se
wa ?1?&(9/) 20.7 185 20.2 16.5 17.3 194
A3 —'.L@l ﬂl & | oz 0.16 0.11 0.13 0.16 0.22
AAANASEQ) | 022 | 016z | Ollg | 013g | 016g | 022
E 2. 443 B R ks gTANEg e A7)
cite| e | N a Ny | AARAR Awedd | o A93 A% PGD
site| #=| N3 | ’9;""’?3 NA | ygan | avsan 2% T | | an
1 |4m | 4 1.81 7 0.15 0.331 0453 | 5m | 10% |3.613m
2 l4m | 5 1.81 9 0.16 0.241 0664 | 4m | 7% |2.669m
"3 | 4m | 6 1.79 11 0.17 0.181 0939 | 3m | 4% |2.062m
4 |4m | 6 1.80 11 0.16 0.194 0825 4m | 8% |3.000m
5 |4m | 5 1.81 9 0.16 0.241 0664 | 4m | 6% |2.726m
6 |4m | 4 1.81 7 0.15 0.331 0453 | 6m | 9% {3.621m
E 3 H/A ofjd e Ald 2 EA
%ol 473 | Al FA % unlA| @A |Aeuys
(cm) (cm) - (ecm® | (kgf/cm®) (%)
"API | | 6
1 X 42 66.04 1.75 353.45 2.1x10 0.795
¥ 4 AFodaze AQHEYPE 2 =4 A& E
azqe | ATAwEEY | AT "ﬂ’é%i-—l
o} A ¢ TALRS |
1 3613 0.04240 5.33333
2 3.232 0.03792 476981
3 2.800 0.03286 4.13333
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