ISRWTF 1L ARTYay

F=% (Bl -2k l=fY 2
FRENE BV EeRES &

Gk SFEHhGEERER -IREXP)
INRYRE
B B BEHENEREEILKRSE)
BEIT IR —ER (RE;KRE)
DRVFHEAE SEH{LECERKE)
T KRS H {EBRER(PRKE)
fafa s B FERM(ABXEERS)
HESE EHREE(LMKE)

KB @ = REFE) -&

INRILTARDYay £H
« BEMICETAHRENELLT, HERABUVONTE BB AFEHENSERE
MERETE - IRARBRIEADEBAEDH LN TIND.
* 1502394(1998) D | EE R T T, TAREXTIL, L DWGTRFRIKAEERETE
BADERIEDONTNS.
31502394 (2015) IZ2E General principles on reliability for structures.

o t K, BEMEETIE, T2R-BEICHMNDHRITOEKR(2002) IDFHIESH,
TR BEEEMRTOERRL G- TINVS.

s WA THLEEMRFTEADEENTEY, 2017FIZNISHREHFHIE.

 BHDOITKR, BESEFTIL, 1SO,Eurocode, AASHTOZ EBRFIRRESRET A IRE
SNTHY, [RRIKERE - EHEMREIEFRIZELGLHFT
BERTOHETOELRPERICDOVWTERZTEDS.

JCOSSAR2019 Panel Discussion JCOSSAR2019 Panel Discussion
INRYZAMDS D EEREIR HEHA
. BEBLERRAS) -
2B SO *14:40—16:00 /{RYRMDEEERM
. EEMRE(RRAS) A28
LRAFICHISEEEOMETOER

- BIR—ME(RMKE)
BESBICSII3RHTENOREEREICRTIEMRE
- EHEE(AMKE)
THEEAICHTIMENORECBTIERIFEDNRIX
- BEEFI(REHARAH)
BENORKXRZICHATIBEETOER
« BHENREELXE)
Hi D BICHITAERE THEBEEREOTR
- ARARN(EXEERS)
R ORERERNETORFREICONT

y |

Panel Discussion

JCOSSAR2019

«16:15—17:30 T4RHvi 3>
XN DER-CERDZ{t
- WEBH A M SUE

http://sli.do  event code: N 535

- B RS
y

Panel Discussion

JCOSSAR2019




I@ JCOSSAR2019ME8E M - R & MEICB T HRIMEDHTTOLRALERIPD 201941024 H I@ Eﬁ%ﬁ*%ﬁ:l&d)*ﬂ&% o
1 HE#N
= . 2 1S0/TC98 (FRETDERX) DEFEHICDINT
YRl &2 D FE 83 e
3 1502394 (FEEMDEREMEIZBET 5 — %R A
S 4 1S013824 (1&&%D ') R - S (ZBE9 5 —AR R HI)
HRARERFRIFZRAMERBERELR - KT 5 HHA
ISO/TCO8ENZERTE
ISO/TC98/SC3E &
ISO/TC98/SC2/WG11EXx &
o 4 ! ?
AERAN (BERL) o B iso/mcos (EMOBREOER) DEE

FBF544% 3R
54448
FER105E4R
FRi165FE2R

REEARFEEFRHELRE BT
EERHAL
RRARAFXERIFRARMBEZELR BHKE
RRAZRZRIZFRAFAMNBEZER K

EMHEH:
MEIS. EEEH2. BRRNIXVFME. thE/ Y —FTl. BERUEEN . SEMERITA.
MREERET. MUY RV VURY 3222 —230 &

EFS:
BAREYS HAMBEIYS REFN¥S RERFHES. RE¥S 5

£E:
ERFHEEIZHE (ASMRT) -BI&RK. EFEEYOREHLEEMEHSIASSAR) - HE,
ISO/TC98/SC3EE.ISO/TCISEA . thZ K

ISO/TCO8(HEEM DERE DEA)L1960F R E

IE HBEMH. BERRICIoT . BEVMDOREDERERELT 5. SNICIE.
FE. RLE. FIE. SN CMOER. ERHIRGEEET

BEMEAELL T, EREDEARERDERLAADINGEEINS,

TGC/SC1(Terminology and symbols) P(24), O(37)

TC/SC2(Reliability of Structures) P(14), O(18)

TC/SC3(Load, Forces and other actions) P(19), O(19)

Total number of published ISO standards:21




1S0/TC8 (RETDRK) DEH %

— (migglan)—Mm L) | —weiEs®) |
amcab™ =
oo GEn T Ay ] | We2@E#E) |
—|W63(.5':§"§f_20)f:&>0)ﬁ§+$5£> | [LWe3GkEE) |
— P —— | lweassmem |
tcos ||| sc2 | T— _Hwes ks am®) |
tor [T |dmno mmm| | LWCUEARS 0 —BtitRs) | | Twoss |
—{WGo (EBI-E A A | WG (kiaH E)
- (WotomEmomatEn || [LNSBUERISBER) |
T 1| FlwesseEm®) |
—WeT2 (FRBRREsTHER) | [TLUCIOGSEREN OHEHT)|
| [Wets GREnoRTma || —IWe! GHEESHAOBEHE) |
L] SC3
FE-SH)

TCoM R ATLI=ISOM % (21) :
Loads due to use and occupancy in residential and public buildings

1S02394:1998

General Principles no reliability of structures

1S02633:1986 Determination of imposed floor loads in production buildings and warehouses

1SO3010:2001 Basis for design of structures -- Seismic actions on structures

1S03898:2013 Loads due to use and occupancy in residential and public buildings

1S04354:2009 Wind actions on structures

1SO4355:1998 Bases for design of structures -- Determination of snow loads on roofs

1S04356:1977 Bases for the design of structures -- Deformations of buildings at the serviceability limit states

1S08930:1987 General principles on reliability for structures -- List of equivalent terms

1S09194:1987 Bases for design of structures -- Actions due to the self-weight of structures, non-structural elements and stored
materials — Density

1S010137:2007 Bases for design of structures - Serviceability of buildings and walkways against vibrations

1S011697:1995 Bases for design of structures -- Loads due to bulk materials

1S012491:1997 Statistical methods for quality control of building materials and components

1S012494:2001 Atmospheric icing of structures

1S013033:2013 Bases for design of structures -- Loads, forces and other actions -- Seismic actions on nonstructural components for

building applications

1S013822:2010 Bases for design of structures -- Assessment of existing structures

1502394(2015)DHFE o J

« [H1502394(1998)[ZH A EARMHEZ HFPABTEES

* Eurocodee 0 ZE~DERE

o BEVOEREHDILR
B HSMEETIX AN SORRMNERZEHSHLIE
HRFEESN, %L’Cﬁ#%éhm'}'hlihb?&b\
v EREEWREES
VHEEOBDHYOHEKIRIEZ ECEH
o YR, ONAMEDBZDEA
mERAE, K2, ONAMEZBEUGKEDIRIHHNIEE
M TE > THSE T NITEDAELN

RETSh,

1502394 (2015) ) B X

¥1E EREH BIE JAVITEIERRE MEEA REEELMERI

H2E & L WEEB HERLMDTATH/L
#3E 1E r2 ?;T’L“\QEEMB RETSTON
A 3 VAT T R b= FILIZ )
F4E BAEHR 74 JAIOEER HREC BR, RRETIMEIC
41 —BEE - ;-51;?;5;(’_‘*;’?)‘:*”7‘; == WEED HEHENOEEL
42 WEM~OEREH e it BRRE WEEE J—R¥ryTL—say
s . " HE e o .
15 BHD 82 WRSIHEMEISRIGRE R e HE
44 Tk 83 VAT LML EREAE R N
45 X&1E 8.4 BEIFWIEREER
E5E MEEDETILE 85 MIRHEEDIHE
51 —j3EIE 8.6 FEFEICEDGREIDE
52 HHERTETI %9:1;1%_5‘?22;%
5.3 IRFRE Pt

H6E THEMORELETILE
6.1 —Hi%EIF
6.2 BERTOIHDETIL
6.3 ZEFMDI=HODETIL
6.4 ETIVERREEM
6.5 EERICEHICETIL

9.3 RERIELHFHEE
94 REMBERAK
95 RIEBIFDHE DRI

. 4




SRR
NS

1S013824(2009)M B K&K

et A =T
e 4 VROEEDREADFOYRIEEHE O
| vrovasatoRERT |
| EREH 8 URIERE
2 BEXH 8.1 YRVEENIESE | uzowE |
3 EHLEE 8.2 BEDEHOT—4 :
4 HEMESLYRTADY R FHEO—RIE 8.3 URIORE | mETremMEREOR: |
41 BEMEESCIRTLOYRY EEOBE 8.4 HEDETE T,
= . 3 D4
%4.2 uxa#mg@gsﬁ@ 8.5 BEOEE ,\J—fw%ﬁﬁ
b HEE T MRIER T DR 8.6 URIDEE
5.1 BHOEAOEE 8.7 BT ImrownE |REOE
5.2 BEFEEMOFE FEOEE Bx
5.3 BSOS P REEROFHE PoNRIE@E BHOZH <,‘::>
6 LRTLOER 9.1 YRIORE 3 iR
3 1 [RYAY
6.1 LRFLORE 9.2 YRUIR#E ] JX’]uﬂﬂﬁ . A
6.2 HILRTLDISE 10 Y RO R O:EIREE D FF4i
7 NF— E e 2 OBROEE 10.1 BRREDORE ) HLODRIR B & AREE
7.1 8BIY S5 31NH— FDiEE 10.2 Y R xH00EIR RO 5l
12 Sy utmEoEE 10.3 URYHEDER !
1.3 HROBTE 118 YRR DEE BRRE
Ji
9 10
[Sc At A 1S0
EREOHETOLREERICEDRHA o L

(1) ISO2394DAEZRADEFICERHFLEIL?
BERDFSIZHBENFEELEEF RSN TOSEIZELTIS02394% ESFIEF1T5M ?
1S023941ZE & L 1= Fr i 5% 5134 (EUROCODE) L D EEDRFNIL ?
BAROEREDENA~DEES, ? BNREDEMAL?
1S02394M JISIE AR HEITH (RIS A3306&7%55HF E)
ZLZLARDBHNCEDLIICHEHELTHODRELIE?

(2) BHTIEIEEEEMEIAREBENIRCRETHNN—INTNS
BELIRDFOEERE? TRALPHFOHTY REOKBIENABE?

(3) ISOLJISHEAL
E/EEDODHRE = MAT, HEENRZ S, HEATES, JTT7HREHNTELHHRE

(4) BARAOEEBEVORIICEVTIE. WERMISEOTEETHY. M ESTLLBHEEN
BE(TEBIR

(5) BEDGE.BEREELZNAHIN. TNLUNCEERE £RIFEUASLENFAIIT
AV

END

12




ME5EM - R MICRET AERED
HIETOEREE K]

TR FHFMoDEEER Y
Rk BT HE HHEEEH
e R

20194108248 BARZiLiE

[BEC#T]

1979 HEKZFE-TK/811ETET /84 THiE+

1982-85 IR K% / 85-97 BER B K= / 97-99 TR K=
1999-IR7E R K=F

TAROBEIFWBLEMEEDOTHRE N -JREHZHE RIS
(EFEMERET (B2 A0), MEREERET, B, ) RO EH,
YROAZa=H5—23ay, RIR, BRGERLRE (AITHE)

BUGTIEAIWiEE, g, MHatELRE, TRRERDAL
DAYV DFEEERHLTNEY. HEETE&EREILEOT AL

2

(£ E£RTOEMATIZHEHHEBLENHTETOER]
(a) BBIRT B, HARSAY, e

(b) RAGBIRICE 1T HBRERA (FE . RHE . EZER.THE.
BUAREF) DEDLYA

Code hierarchy EL Tl EESITBIRE > ER BRSO EZHHK

-BEREEXDIOGNER IDEREITE

TR GERBTRAE, BERREE) TNITEVER®D
KR (BREIEEE) R E DB A HEELY

T REESRE(OOBETAE) >HARSAY
EAMIZIITHEE, SFE] EEMICTHOVEEIOHL LD
HY (D) —MEREEE)

[(BRERTOEMAPFHICHBITEEBEOFHETOER]
(a) IR T B8, HARSAL, Bk

— It

% %k k k k k ok k ok k k k Kk k k k k Kk k k k *k k k ¥

Code hierarchy ELTIE GERE > TBURE > ERRIK > EZXIRE

EFEREEDIILGNEIIDER TGN

ATEBURR (BRIBETAE, BEHREEE) ZTNITEVER®D
KRR (BEEE) B E DB A TR

k ok ok 3k ok k k k k k k k k *k >k %k k 3k %k %k >k %k %k k %

EEUV:, FOIMERRFEIELT
EXE T R-BECHINDERITODER](2002) (FH5
1SO2394T ERET D EKR I~ DX G FRFE




[(RERTOEMABFICETEEREDOFIETOER]
(b) e RBRZICE I BIEE R (2 . RHE . AR R, THE.
BIARE) DBEHYZ

TR CERBTRAE, BERKESE) TNITEVERD
RABE (ERERE)

BUAR - EZERDOBEDLYIFEHELTEL TVOZTTHAHITHE,
AHAEREBEDI=OTFT.
FHERE T —REFEOERLRER

I ARFSEE(OOBRERAE) >HANSM1Y
MR D=6 DT FENPID. RFEE-1TE; BRICAOTER
[RAEI=HEETIELHL - [HICTHEADTELGRREIZ]
ELSDETEEMGEZFZRNE>THRMNIELSDE TEHY

(BRERTOEMABFICETEEREOHKETOEX]
(0) £HDER- K ELE DBERHH IR DREBOIMYMEH

(d) BREELDESIEDERDLEE (DEFICKIEEE®
RETOELRADFEE)

M5 R OREBROBAA IIE, TREREE, (S)HAFF1Y
DL TRIDICEFBA TS,
RAEI=T#HICTLEADTELGABRICINHEIELLoKYE
EWTEEMGEZ B Z RN THRN IO & (FEBRIIC
COEEERDD, LUDTEIRED (LEETOT—X1HY)

[ERREELDBEE IDEIDIZPOTLVS
TEROIEREE )] ZL2DNSOMGIEFRRE S]] <2000FEE

[STEND, [EHEME -T2 ERE
J A YLEED

HIIEC
EXEAER-BEICHAMNDEITOER] 200245
_HEEEIC
[EEMNREMEDERMERGEELEEYMDEREIZ
HEAERIITERFRATIICITEOCETREREL, EREGES
il CEDRIEAEELTIEREEHRETDEZAZERELT 5, |

STEZDOMER DM EDOEZE 120070 : LNILEFE R ETHE
2018iRICTRIEL (FHH&1E)
STEBRERAEZ 12017 LRFD7A—YvrDE AN

[STEND, [EREE-TEMEICHATHERE]
A Y<LERD

FRUNIVLTOEER, H/-5/40TIF,

-1970F K Hh 5

[EEYMDREM- 155814 (1976)ITIEEMDSATFZALURID
ET1(1988) 175 & D H AR ERRT,

THERERRGTICH 1T D L RIBEM~ DA D5EH(2008) ]

(MNEEYRERHI~NDADRA—/—])
[Tt REEMHBRAE (MEEE-/ERH) (2010,16) 1
MEREMERITEICE IDCEREEYDMHREBREBEENAFSAY
(2018) |
Meodewriter 121 T — R EREFTEBE~ADHAF




[STEND, EHEM-TEHICETHEIRE)
ElgdE - S NERNTOERAEDIKR ]

—ENEFLFHFTRATE-ERE, MiEa
HEEMNIC THEEYOREE-EEE1ZHRT RN
[BEICRBIESEEICZITISETHE -
* L RKEEYD Lk
B/ EE /A EE/ L TKE/FEE---
B/Ib IV LR /TS -
X ERIGERY, BRM4RED, B EMARRL,
fThnfiiE (B ENGRERE) LEELS >/ERAEEH
* HiZEEEKEDHTORES
SIEBEHERETEICEDIHAIRSTM22018D &R

[t B LRI T HIRE]

MEAETREIIHEGNDTT A,
IROPTH, FRIOVIBRE P OTLLARETIL,
ELSEDAHY, ULTFICIHRARTHI-LVTY.

10

[t ErE D ERIRE T HiRE]
e & sFMmA X ITVE (Value Engineering) IR ] HELE -
TAIDEF 1BEVERA~DERRE
EviT—4, Z2EFE «F—J—F
ATHRENAMIZK - TIHIERET T IOAESLT
[ZDFIEFDFEEEIZOORZIEVLSIERE
fImsndsr—XhEZ2 TS

EEITNIL, FEZHEITHMEEE DO x O Z{EHETHL,
MEEERHREAMLI=ELD > THEEM LG !
PMNFREMEFE MR IZDLD (ELSHEHETE)

[EER S (SHEH) K& )OI RER AR R T — 4R —Z D
MABELTHC LIERT AL ! 2018H A RSV HERTHELICE

11

[t B DA ICEE T HIRE]

B <#EfHF AX-#HEnFHIESTAD

&

[BEYOREM-EHEME] <RI E

&l

BLENETHYLELD, T LEEENSIELGI o=
CCEEN.

[ENER S IT IR AV IDNEEDLAMBRD =D AL
[EE|HEOHMBIVIEIIZRINT S/\T0—, THO=vw), BF
L, BFAIE S DHEBKREIE (IPCCLAR—R) TS
TREESTRA—ISREHMERDFHRE~ND KL,
BiEEEEKEDER

12




LETY.
CEBBHSICSELE

13




JCOSSAR2019 {5#l% - 2 EICHTIMBLDHETOLREER /

Eﬁﬁ!?(: Btj-é an‘l’”E@%Eﬁ% ((_ Iﬁ?%
MBS

FEIS—ER  REPARZFBL AT
nishijima.kazuyoshi.5x@kyoto-u.ac.jp

47

DPRI-KU

BN

2001.3 REAFIFEPBEFHIRE

2003.3 EREAFHEBEINSFARMRIEFERIET
2009.3 RAREHIMAFF1—JEREARFERELS
2009.4 [EXZF LIRIATRE

2011.1 X —UIRARZEREREZIIE

2013.9~ FEPAFBEXIATTFITHEUSERZE D BF 2T
2016.9~ A —H—)l—KRFHEWFREEHEZIR

HARFM=ZEERE, HBENFERIMINZHERRES.
ISO TCOBEFMIGEER. HARRILF=BHHER. it

R2019)\RILF A RAYS3>

BORRDIRCHBUTHINETEH(ED1)
ENNDEENTF L L ADEFCH TS [1BE]

B

BEDTFEIADTFENTNICHBECEI DI
—IhF1ET B,

—>PIZ(E BEFROPRCEIARAFRORCE
[MBs] DEFNHD.

BHDZ< DE
XBINE K —DDIBEDEF N D DD

R2019/)\RIVF( RDYS3>

BOFRDIRCRBUTHEINETEH(ZD2)
oHEICHNWTEMT SEANELDIEL

=F: S
BEEZEEYZRT, MEFENEH
— a2 PR\ CHE G IR E (KD

—>MHERETH (R4 ] 1RDH THR] 78D K
DTCERIANKELKZENDEISK (variable load or
accidental load)

R2019)\RILF A RAY 3>




BERTOFMATICHFZEREDHEIT OLR

«3—0OwJ/\ : EUROCODE
-~EUROCODE 0 (EX[RHI)
-EUROCODE 1 ({EH)
-EUROCODE 24[% (BiEtEs)
BRIV ORX (CCTEARNREEZSZ D)
e 77 A7) : ASCE/SEI7 (Minimum Design Loads for
Buildings and other structures)

—EEN - ROREEZSE - RT3 ETE
BIIRENZI N ERD
= BfEeEERINDMED &2 E1E (code) | HEEEERD
FEDEN E U TOREAE (standard) A, EEL
TOHEZNSE=NS

JCOSSAR2019/\RILF 1 2By S3>

BERTOFMATICHTFIEMEDHET OLR
oA : BRBEAEX/TEITH/ExR. BFRERFIAE
Bt € DtTITY
—EZEOEEM(CRE LT, FRNMER LTt
HDNIRREENEE UTOHEFIRON,
SEMBRRRZ B D U e F et OREN. 2
(C78 2 CEEREL/IBITH/ERICRREN D,
IR EREREEOBRSME>IR0N.
—EUROCODEY>ASCE/SEI7 (DZEX75) (FFEIME
TEHATSNTHED. TNSDEAL TIFHKRDES
FOEE LT VRIR(C/RA DTS ?

JCOSSAR2019/\RILF 1 2By S3>

BEERTOFMATFICHFIEMREDHEIT OLR

o FITDERE - KE/RXEDHBRN D D TEBRICEDIEER
& EDXKDICHDIADH

B : IBEBHERAREEDHEDIES

- B E=F SR RS Z LR ELMI TS

- BEE ) Ein>BHS6EE TR LM TS

- 19614 IHM5FHVEIE] —2000F 2 REAE LM
15
1S0(2394,22111)/EUROCODE:

- Reliability-based, Risk-based, Robustness(CEd
I DIRFDIENBET E(CEDIAEND,

JCOSSAR2019/\RLF 1 RHYS3 >

EFAATOERFGEDRS

IBFIEFRNMNDE LU D DERDO—HEBEDIMKICE
IDIUATILZFE D TLWDDNWTGERE. €D TR
DHVIZEE ]
AR - FERA RS LAFORZETR 20145F10H20H
http://ikeuchisatoshi.com/i-1216/

JCOSSAR2019/\RILF 1 2Dy S 3>




W
/J_I
1=

JCOSSAR2019/(HIVF A AHYS 3> Kazuyoshi Nishijima, DPRI-KU

H28BFEATIFERERKSR : FM28HF5H240 : RRAFFBFv /(R

1EEY) DM s G TEUEDZEE E TRIR

izl 7

REPRF B ST
nishijima.kazuyoshi.5x@kyoto-u.ac.jp

FllFEARTFREE2016, 415, 2584

47

DPRI-KU

B& = DEF RN (CEBZRIENATH S
BE(CURBE

o EISERASE
o BIAEMEEETEE
o RIEEAEL

o HRERFREE - RN

o HREBRFZZ LY OIREN (CRA I DIEEERETHMISET - FIf7
&t

s ERF X BRI ELEE
o %ﬁ?%ﬁ%ﬁﬁ ﬁin X EI-I- —%

o TARFRBNFEEBBITEERETTEE - RN

JCOSSAR2019)CRILFA ZNY S Kazuyoshi Nishijima, DPRI-KU

B9 = D EFER [CEBZ RLENTHD
« ESRIENRZN?

mENE: S, =y, f (X))
watmE: X, =0V, E, E. K, K|

v, :FAREGE CRHEES U< TR K T L OBV ERIRE
E, : @SHINOE AR o R (FFEBUIRHELRED
E, : /NTEOREFRAHREK vy, ¢ TEARIL

K, JEm T E O EFRTRREK

S

JCOSSAR2019/SRIFA ZAY ST Kazuyoshi Nishijima, DPRI-KU




=

19504FKE T S, Evf(X,)
X,|=0V,E, E.K K,
e BEEHE EE2Y) e
- | EEETE |
1926 1 #4512
B 2 4R —
1930 @ JEH 40m/s
RETICEADZEN S BN, fMBEICAWBCENTEDS
EWVWDFIENG B,

1940

—7 7T, EROEEZIDEBRRE (Higbloa
[E\DEERSEE, 2 W\ IBSYREDOHAZIEE) (TEU

1950 | f==m=t (30 g LB D TR,

=T C KD TERSINBLEZEME(CH T BN+ T
W EVWDSEFEBEZBLTULES

19506F8FT

»=YsJ(Xp)

X, ¢VE&EA§K

s omiE 2280, 4 b

655, RBRLLCBIT
BOFTRICK > THILREZ
ZEB L TETORFMENT |

THELTHBETTHIN | Do

1911 R LM

| Z(EDBUL AT R RS
=X, UNSOES Y EEE | .
TS = RS R B
LTHIELIED S BE5RT7h |[sarcm]

-1942

1943 JEC-22AZ
-1943

1953 JEC-127
-1953

1958 JEC-127

TIVIRFBELCKO>THEDIE
EDTIE, SWRDIET UVED
 BOBERIEE (CM R /20 \D
FOULBEIRDZETHSB D,
(FHEE IRKEED |

193 44)

TEETTTIT T

20004FAET

1950 S8 i A 7T FETE
T - RS "

1960

1990

SEHBR

1996 &
2000
2002 &
e T

Sp =VsS (X))

XD = d)VOEHEGKDKS

1958 JEC-127
-1958

1959
EESCEES

ExERHE. H¥. CNSORUEICERUT,
MBS TR EDFEHER (CE DU VEER
ENELSNTULE,

B CES < EARED D R tE

-1979

3
50 R

1981 1981 HEEEH) fif B
u'i' fot - ELAT
q=60/h.1203/h T

> 32 (EIFERICKDHEAICE U TR FEZH
W\ ATy RFE) (CRo THEESNLFREKR
FURD 0 (CE DV ZEARURFEE TR,

L

2000 SRR OMEE T (IFERRI RS =2 L —

mﬁﬁﬁ«
5 1 R ,,

2000FAFET

1950 FIEF AT |
AT - iR

1958 JEC-127
-1958

1960

1959
G SR

1961
ZEFRE

ZEY)OEEIEE - BFAESE (1981) T
@%@ﬁ@'r&(;@a@Z?—om)vsf—b“y&
DHIREDENDEZINS, BEAER (CBR

ﬁ%iwwrﬁm&ﬂmmzcu S OEEE LT
| mmmmE s 2 EA LTS,

(B (FE2E—ROBHRMBHRERI TS D
7zht, 2004FDE T (I & (CEED

t%‘@ ELRERR

1991

HE19 5

o FREDEZEHT %Z;H/tfcr) 7z )

o LU | |
1996 B I
& S i ﬁﬁmﬁiﬁﬁ@ﬁ ”Wfd
100 424 . 1 4R A
e L — 100 4F AL
2000 2000 & He
2002 & T _
b 4 A o
- b somal 2004 % 2004 & ?Q?ZJE%?EE:%‘ 2003

BB E 2> 5
PEREBLE ~

-




sRFT Sy =7/ (X))
X5:¢KEQQJ%KJ

i) 3 . - HEKE
=) BT BEY XERKIE Proentis]
; 100 gk |+ 0 4 e
2000 ik 2000 & | | l (LB ED D
, | | M RERLE ~
2002 &2 R .
B 50 4RI / 2003
@7 % p B 145
2010 BIEE TV
9866 20— IEC [E] B
1@ i S
!

JFURDFER ST BDZEALER I HRE. IMBZDRMR TR I HRE |
RRC EDENVERTFRE. ZEC EOENVERT FRERZE
ATBDZET. flx DEEY Dt R e KRR U Iz E HH M
U EEZET OV RIRE(C /R D TE T,

SHET SD{§YCEJ
Xbi@ﬁﬁﬁaﬁbKS

. BARER  HEANE
Z3) UEEIR R ettt o)
N 100 4R GE | = : He o
2000 T FE Wa&j‘ | l Eg?;?ﬁ? °
2002 -
“ iig@ 2004 ﬂ 2004t 2007 %GR 3003
| W% e
2007 2k R R sHEEE - [FfE
2010 BERET IV
a4
oz ] [ooss & | B
3 AlAS
R ';‘;)5 ,ﬁE}ﬁ*@
l y

BAVCENDRET(E, EEMERETFECED <HEFHD
BARE, KOEERREEEMRRNEBITUTND

[ D |
* t &) HFREYLAEELERAEAETFARIERS - AHIERS
R (CRIT AR T DD KL &kl RSN R |
o SHETRURDZEE(L. T ICAHWBAERZ L CSENHDFE

EXLFHOL, FEESNICHBETINENWSERNSDFE
RTHdERDIZENTES.

o XN B DT RURDZEB(IIMIZIFEDTIFR L, EXEEL
EDOFEVELE C/2 DR - FINDER. HDVWEIHEDORE
AR EHBOFEEZRZII DD, FENHFHCTHEICHEZS
FUDDRELTCELEEDTHD

JCOSSAR2019/\RILF A P YS > Kazuyoshi Nishijima, DPRI-KU

BHEDEIESET CH T DARERTDH DR
(FIEM N FREDLEB 28 U T)

Kazuyoshi Nishijima,

Disaster Prevention Research Institute
Kyoto University

nishijima.kazuyoshi.5x@kyoto-u.ac.jp

47

DPRI-KU




Today’s talk

1. Comparison of design codes for structures in selected revision
and countries

- Europe (EUROCODE)
- USA (ASCE 7-10)

- Canada (CSA)

- Australia (AS)

2. Benefits and motivation to introduce more numbers of partial
factors:

Discussion-based
- Through examples in two industries:
(1) Electricity
(2) Wind energy
- Robustness, target reliability and partial factors

JCOSSAR2019/CRILF A ZNYSI> Kazuyoshi Nishijima, DPRI-KU
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2. Benefits and motivation to introduce
more numbers of partial factors

JCOSSAR2019/\RILF A P YS > Kazuyoshi Nishijima, DPRI-KU

(1) Electricity industry

* Necessity to develop codes consistent with international tread
Note: international trend = reliability-based design
e.g. IEC60826 Design criteria of overhead transmission lines

e Safety checking format (/&)11(2009))

oR, 2y, W, +y,D,

e Safety checking format considering
response modeling uncertainty

S I~

X S
s

: Nominal resistance

: Wind-induced response
: Response under no wind

: Resistance factor
: Load factor (wind)
: Load factor (others)

¢R, 2 7Wn +7,D, |

T

: Modeling uncertainty

BIIBE, *EASBOMEEREMSETECRE T 285 (TD2)— REfFd=EEZE UIEE -
MARECE(CED <t DIRER—, BHiAIRE.2009.7
B REAZTR, http://criepi.denken.or.jp/jp/env/outline/2007/64.pdf
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(2) Wind energy Robustness, target reliability and partial factors

¢ JEC61400-1 (Wind turbines - Part 1: Design requirements) e Structural elements to structure
—-ASCE 7-10 (brittle, progressiveness)

e.g. blade corrosion failure: M = meacityR — X soranaS

R>yy v, S X somand = X oo X 5 X oo X s X i X e Structure to society and economy
c nsi m c

—-Consequence class (IS02394)
—-Risk Category (ASCE 7-10)

R : characteristic capacity (clearance)

S : characteristic demand (deflection)

y, - partial safety factor accounting for consequence of failure
V., + partial safety factor accounting for material uncertainty

Vs partial safety factor accounting for load uncertainty

Dimitrov, N.K. (2013), Structural Reliability of Wind Turbine Blades - Design
Methods and Evaluation, PhD dissertation, Technical University of Denmark

Kazuyoshi Nishijima, DPRI-KU
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Discussion

e Why more number of partial factors?

¢ Different nature of different hazards; how to
differentiate in reliability-based design formats?

- Need to consider different affected sizes by different
hazards for
some load combinations?

Kazuyoshi Nishijima, DPRI-KU
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1. Limit states, design situations, values for loads (actions), load factors and load combinations for ordinal structures

Eurocode EN 1990 ASCE Standard 7-10 CSA Australian code
Limit m Ultimate limit state (ULS) Strength limit state Ultimate limit state (ULS)
state m Serviceability limit state (SLS) Serviceability limit state Fati.g_ne !Inml sl;te_(FI_S)
s Persistent sifoation Serviceability limit state (SLS)
Design m Transient simation
situation m Accidental situation
m Setsmic design situations
— m Permanent action. G Perman blul“oal:ad Permanent lead, G E fmpoﬂmesednt action
lassification . . ‘ariable L action
of actions (loads) m Vanable action. Q Variable load. Q Wind, snow and ice & earthquake action
m Accidental action, A Rare loads, E
m For permanent action I Nonsinsl Toad. Qdu m Specified loads im Destgn events for safety
- Characteristic value, G - For permanent load _
) . the mean value Annual probability of
m For vanable action - For variable action exceedance
- Characteristic value, Q, R 250 years (or P_‘EEO.OZ) [n:gc;t:ce Wind oo ]
Values of - Combination valve, WG, | For rare load clj;:;i.:c“lm‘ oW uake
actions (loads) R =2500 years (or P £0.0004) 3
- Frequent value, W]Q = AETH 1 1:100 1:200 1:100 1:250
- Quasi_wm "ahle_ q}]_,q R . . 2 l:sm 1:500 1:150 12500
. B - retumn period 3 1:1000 1:1000 1:200 1:1000
m For accidental action P..- babili
o 4x: snnual exceedanoe probebility 4 1:2000 1:2000 1:250 1:1500
- Characteristic value, 4,
Partial fgctors m Partial factors for actions, ¥, jm Load factor, ¥ {m Load factor. O jm None
for actions
(load factors)
Des;gn:ame lDesi.gnva.tue(F,g Z"I'f‘F:-] In Factored 1oad. }rQ" |m Factored load |m Design value of action
of action
(factored load)
m For example jm Load Combination |m Basic Combination
Vari S .
‘aried by lumit state and design situation ZY;‘(Q“)]' ZU‘QGJ' +ang_,f +Zaf,‘QI
. oy
Cofmbma’ tion f; exa:ngle} P 0 |m Rare Load Combination
of actions 2160 T Vel Y01
(load = Sl S B ZG:""E*'Z“CRQ#
combinations) 5 G #=)
+ 2 YoiV0iOsi 0Lg, - Principal load factor
'}

i>l

{ICJ* : Compamion load factor

Prepared by Lee Seung Han
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2. Target reliability for ordinal structures

Eurocode EN 1990

ASCE Standard 7-10

CSA

Australian code

m Mintmum values for reliability index [
(ULS)

probability of failure) associated rehability
indexes for load conditions that do not

jm Acceptable reliability (maxinmun annual jw CAN/CSA-S6-06: f=3.50

- for bridges with a 75-year design life

(m Annual structural reliability indices ()
for structural components and connections

Reliability reference periods unclude earthquake |m Bartlett et al. (2003) : = 3.0 I ance Fermanent &  Wind,
Class 1 vear 50 years : - normal building components with a 50- Level imposed earthquake &
RC3 52 43 Basis Risk Category year design life for ductile failures actions  snow actions
RC2 47 38 1 I m v 1 32
RC1 42 33 bl 2.5 30 325 35 |mCSA(1981) 5 34
b2 30 35 375 40 | steel and concrete buildings for ULS ; 38 3I6
m Target reliability index [ for Class RC2 b3 335 40 425 45 |based on 30-year life :
structural members I bl: failure that is not sudden and does not Safety Class Type of Failure 4 38
lead to widespread progression of damage - Gradual Sudden
ot et reference periods [ blj_fa]lu:e that is E‘lthi__'r sudden or leads Not scnclu,s 25 3.0
Lo 1year 50 years to widespread progression of damage . Serious 35 40
Tarset USL 17 38 - b3: failure that is sudden and results in (normal buildings) - :
Reh'.alg'l' . Fatigue 15-3.8 widespread progression of damage Very serious 40 45
SLS (imeversible) 2.9 LS |y anticipated reliability (max: CSAS408.51 - 53
probability of failure) for earthquake or brittle failures with a ?7-year design
life
Risk Category
[&ID I v
f 10% 6% 3% Bartlett (2007) : B=4.0
2 25% 15% 10%  |for brittle failure of concrete element with
I f1: total or partial structural collapse a 77-vear design life
L £2: failure that could result in _
endangerment of individual lives
CISC 2010 : g=45
or fracture of steel on net section with
?7-year design life
Factorfor gy g factor for actions, lm load modifier, T, Importance factor, |
importance of —— . .
struct Reliability Class a factor relating to ductility.
(reliability RC1 RC2 RC3 redundancy. and operational

Prepared by Lee Seung Han
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ISO/TC98/SC3 WG4 (Accidental actions) member

Structural Analysis Lab. Kyushu University

B Accidental action& [ (%)

Scope

Accidental actions may be subdivided into accidental actions with a natural source and accidental
actions due to human activities. This International Standard constitutes information for risk and
reliability based decision making concerning design and assessment of structures under Accidental
Actions induced by human activates. Fire, and earthquake, however are not included.
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™ R Time &
Structural Analysis Lab. Kyushu University =~ 2

r Accidental actionMD Xt REFIZDULVT

Scope
Accidental actions may be subdivided into accidental actions with a natural source

and accidental actions due to human activities.
L& =

—#, BAKFBIZLDERAZHARERICANT
HBII2E MY DHREEHRBAELES L1,

BREEFLE - HBOFFESEL, HOEA
EDFGERENELL,

Rock fall

Debris flow

Structural Analysis Lab. Kyushu University =~




rn BAKEICKSEZEER B HRERERNRE LEEEMORE

AAO%FKYE (HAMICHLHLERKEXRE) #HAL, [EBLHREIC
ERNBVBRIRET T, HICHBAENSVWVRZEZEZRICERLT

L b2, TOLET, BRICIEER - ARG EOHRERICHT S
I DOREICET S2MAERNBZCEB/ SN TEY, HBEICHLER
TEHLZHHA BRO—FHEAmexITRBESET=,

Impact force by falling weight
(Acceleration X Mass)

@EEI (ﬁszu‘I') EAER Y NI RILF—EKE
LR2ODEERMEINENE, BEAREE(HAERBR)EINTITS.
HEDHEFTLELDIEXICEINTND.

Rockfall

Cushioning
_maters ial

* TRBEVMORFEEL ThEN
B3 b.

BR . ERETAHSE
ELREBEIL-[hERy b BAMKREE
FOBHIELR : ROPHIEEMRETEE

pag:
Defomnlwn and flow of
dispersion of stress
AT ST

ansfer stress
distribution

Covered roof for
rockfall

Impact force by transmission

(Total force of transfer stress) ﬁﬂ %P}‘ B}jﬂ: i}E T' E T * )L :g —_ =X :-I- )

e i Y ET v 3 Y OBEREHRICET SRR WA IHERORE L, MUBHHEEMREHEEGRD - thT N Yt 42—
LRIy AN LI-EREEE (IBiLEERR B AR (RHBIE) CRSATHS = = )

Structural Analysis Lab. ,Kyushu University =~ Structural Analysis Lab. Kyushu University =~

n SRR ICE T LIEEERADRE B BAKERROEEMEAICEHT SH 5 —DODRE

ABHGIRFICEHWMRIEMD, BREEG(PIAE BRMER-EE)Z - ==
\ =nE ( AV 7 S EX A I &Izl
BETNISHED DA XTTEE The occurrence of a.derailment leadin.g toa ;g ig?&i?j; g%ﬁﬁ}zﬁégiéggéf&- L\m%;(;)-:ﬁ'_ﬁ i’C W3,
_ possible collision with a structural object,
can be modelled as an (inhomogeneous) MEmEEY R DEBEMETVIS5 ] BROBENEEFNS,

Poisson process with failure intensity A(x),
in a similar way as for road traffic.
This failure intensity, together with other
relevant parameters like the traffic intensity
o should be estimated on the basis of national
or regi, taking care of local
W circumstancesonal statistics like curvatures,
g switches and grades. If no detailed local

& information is available, the derailment ra%
@ for passenger trains (in the absence of

P — switches) may be taken as ua: ’
Derailment Accident A =0.25 x 108 per km running of train

BOGWESNELT . - -
ﬁl’lii’l‘ﬂfiﬂii&@' T, LROEMAEEMEITITL, BEORMERE
RDTI5WHE (Dgs) TRAMEE L THEAEHITHLITLS,

&I, Accidental actionDFAESEE -HEREZHEE TETHZITD
EEEOEVHE T —arEL NIz,

Structural Analysis Lab. Kyushu University
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