FEMFPHDOFRFE: socetys.0/sDes~DEE 2019-1-24 HiIJI|FB—

IRV IV —FRRDRFanHETE Do R D EFIA

BEIZF-MHIE NN S E =R L

=1 4= . s '_._',.‘. = H_'fEii % > » » ~
SHEz-mERy | REERCRRAMSCON N RN

WL - AT NE HEEEICLYEE
Multi-scale Modeling HR SRR T O ST HEE & 'JR ST
— e — BEDIERIZIEXAEVVRE T — HFERT—
SYOMEA SZLLE
BEEEOSWFAELLTHA
W o 10E+6 |
:1> g{”; LOE5 | o l
m«i‘ 1.0E+4 NN -~ o
Gﬁ 1.0E+3 T~o -
b§‘|’U 1.0E+2 .
HE m EEERREL
S pp 10EHL N TY—4
Y10 1 oe0
Ea 0 2 4 6 8 10
BALEET—an5F RENENF—KZIT7 (REH) ¢



B RIET—2I 3L
A FRRAT

1. Kaplan—Meier survival curves

ex. Used to estimate the survival rate of patient

2. Cox proportional hazard model

ex. Used for quantitative analysis of the medical risk

Frigid, Cold temperate, Temperate, Semi-tropical zones
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Yamazaki and Ishida: The application of survival analysis on the degradation
of concrete bridges in Tohoku region, SSMS 2015, Journal of JSCE(2016)
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Degradation

Structure

Environment

—

Degradation

types

Difference of Degradation

S

N

All Samples:82016 Damaged Samples:16246

Event = Efflorescence under the slab

Variable | coefficient | Hazard rate

Numerical variables (standardized)

Normal Traffic -0.247 0.781
Heavy Traffic -0.328 0.720
Span Length 0.186 1.204
Slab Thickness 0.340 0.721 (1.405)
Deicing Salt 0.189 1.208
Winter Temperature 0.030 0.970(1.031)
Spring rain 0.518 1.679
Summer rain -0.750 0.472
Autumn rain -0.380 0.684
Winter rain 0.501 1.651
Distance from sea shore

Very Close 1.000
Close -3.884 0.021
Far (no risk) -3.487 0.031
Crossing situation

River 1.000
Road/ Railroad 0.271 1.312
Unknown -0.325 0.722
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Cox regression analysis and risk factors repair/strengthening plans
NY—RRO7ZF AL EEEXIEFE EEr—R
A(t, %, B) = ho(t)exp(xB) foute 3
plotting of hazard scores
Route—5
_ BES—X
2001 fib
AAYE
awardee
® high risk ® low risk i t of
. mpa‘; of BE—Z PRARE 555 HiE
GIS information, Google earth, risk score strengthening 25em& AR E
overlay Priority of repair and strengthening
REFFETICT © #RABJCT (traffic/structure) can be clarified, and the strategic
areas to be highly controlled are clarified maintenance is made possible.

Yamazaki and Ishida (2015): APPLICATION OF SURVIVAL ANALYSIS TO DETERIORATED CONCRETE BRIDGES IN EAST JAPAN, Journal of Japan Society of Civil Engineers,
Ser. F4 (Construction and Management), 71(4).
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" 1 fixed point cyclic shear by FE analysis
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Multi-scale simulation platform used

Fatigue life simulation of RC bridge decks

100 From any cases
9.0 Referential
80 | analysi of damages
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Mostly assimilated!
Start from damaged states
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First, pavement
%tripped and deck

surfaces inspected

Percussion by
inspectors
Tough works!

Necessary to stop traffic = huge social

0.16 million bridges (more than 15m) cost and time

Dr. Mizutani,
AP, [IS-UT
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Fathalla, E., Tanaka, Y., Maekawa, K. (2018). Remaining fatigue life assessment of in-service road bridge decks based upon
artificial neural networks, Engineering Structures
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]ﬁﬁ(}{ﬂ%ﬂh&%%]j{&%ﬁi By Prof. I. Iwaki et al. (2016). Journal of JSCE
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Gong, F. and Maekawa, K. (2018). Multi-scale simulation of freeze-thaw damage to RC column and its restoring force
characteristics, Engineering Structures
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Cross section A-A

== Strain gage (4cm)

ASR CRR ASR+CRR

ASR->FTC CRR->FTC (ASR+CRR)->FTC
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Decomposed CSH + vapor Meso-scale with cracks Structural

M A M RESTEAT : FE L (A—1E S M F — & X7 L (Acr2018. by Iwama, Ishibashi et al.)
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