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SIMCENTER
DESIGNSAFE-CI
COMPUTATIONAL MODELING i S I

AND SIMULATION CENTER

#  About~  ResearchTools v  LearningTools v+  Backend Components ~  Knowledge Hub v Join the Community  Collaborate

WHAT IS THE SIMCENTER?

The Ct Modeling and Center (SimCenter) provides next C modeling and software tools, user support, and educational
materials to the natural hazards engineering research community with the goal of advancing the nation’s capability to simulate the impact of natural hazards on structures, lifelines, and
communities. In addition, the Center will enable leaders to make more informed decisions about the need for and effectiveness of potential mitigation strategies.

The SimCenter provides modeling and simulation tools using a new open-source framework that

addresses various natural hazards, such as windstorms, storm surge. tsunamis, and earthquakes;

2. tackles complex, scientific questions of concern to disciplines involved in natural hazards research, including earth sciences,
geotechnical and structural engineering, architecture, urban planning, risk management, social sciences, public policy, and
finance

utilizes machine leaming to facilitate and d improve modeling and simulation using data obtained from experimental tests, field
investigations, and previous

quantifies uncertainties associated with the simulation results obtained

utilizes the high-performance parallel computing, data assimilation, and related capabilities to easily combine software
applications into workflows of unprecedented sophistication and complexity;

extends and refines software tools for carrying out performance-based engineering evaluations and supporting decisions that
enhance the resilience of communities susceptible to multiple natural hazards; and

utilizes existing applications that already provide many of the pieces of desired computational workflows

w

-

o

o

=)

v SimCenterlEfE#E 7 — N ER SRR L E TERVFREESR |, LINIJHE. X
FEH. XNEFHFEXEAKRE | REEEMAER BEARE FAIT XTI,



1.3 CIM A "4 asF k" =7

B CIM, Bpim{EERE ( City Information Modeling ) , BLURH{EEEE
tgﬁtﬂ i__Lﬁ_:ZEiﬁEﬂiazlﬁl*iiiFﬂiﬁﬁﬂir BHIBINEGS

®w*D

M S ANTER IR
Brean | e R SRS,



B s RS

CIMBFRILIR

BT CIMBO S SRR

+=>5FT
él:l =

4



2.1. CIMHRETE

XuZE A fRHBEE/KBIM
FIGISKFEIICIM, #UFF
E—1TFREBIFC ( BIMFR
) 5CityGML ( GIS¥R
£ ) ICIMFES,

ExEEISPEER. JbmEm
gl TN, BR. Bl)E
FIN "ZHERERIEL
( BIM ) #{TIL2INEHES
AR THEEER (CIM )
aiER" A M.

£ AR
W W
Khemlanifg 5 CIMAIEE: | HERFFKR Gl 3R, FHRIEH "FrEE" AKEg.
R PizRRIE TR CIMBIBESEE R 7R , Bk (2020) 60S3RH
ABIMAIIZA | HBEERE City Intelligent Model , REE SRR EEBNM =S AeE
MEFRERXIRFEHER, Rl e RS =R, ERHEEER (CIM) BhiFa.

CIMRIEREHmE , iRk REiIE

10



2.2.

EZRAFTIE

m Hay, CIM3

FEEARARAIDA=KTTR

11



2.2. X% EIRIKLT
o A ¢ TERENAACIMEBIMESY [ , “HEEIEY
T T B. . HESHISCINMARLSH , FIRR
‘\ jr e = o % ‘w i EIJZE C”VW_B”\A *ljﬂqgﬁﬂjtiiau TiﬁEI"EE
e G e w} ML R BERFALS | HEE THE
@B E AR essmmmEmew,

v LeeZ AETFHTATBIET , BCIMIEZRLS
S, @HEIARAKEE =ML, \

v XuFARBHERERED NER. S,

K{E. MEP (Mechanical, Electrical &
Plumbing), EitigiEES MER,

v OZZEFERS ARSI REINEHE | thE
£ , SAEEET,

12



fEsRigit

v SULREEBFERHETHDHITGERE ,
Stojanovski AR S T3 H K E X CIMIESR |
fBIECIMAYESSE N AR B XA T B &Y
XY , M EXEE B CHI—KEER
— NEEXRAIRARNDEE |, BIEIZAIRR

RS KBS TR,

m
v IRIECIMIEZRIITERRIEAT I , BRICIMIESNTFEEEMER , K
MO ERNREDHMEETFHEEANE—ENEEoT  FHE
HEXEARE , RE—ERNRRE,
v MHERRITRCIMEARERN—AEM. At , — M H—8. 2
EiXRY. &RMHEaRCIMIEZRKIBEARECIMIEAFI— AR,

ER TR TR BEENMEXEENIAR |

13



2.2. TEHFRSM

B ZU—PERIT. A

SUERLS

BE. O T R FERCIMARERX

$2 , MCIMFEEENERIERETZSIFREIENRMS.

IHEEEE -

ImEMEE—GIS
ERAZHSE—BIM, CAD

| YIERM(ER—IoT

v HAl, G81oTHAREIEEEIR , CIMIARIUIREEG =

FEL =D N
- BFEMHNSEE

- EHFCADSGISIEIR
- BFBIMSGISEIR

14



1 — I_‘_I \Y 74 E
2.2. TEHRGME UERES
B BIM+GIS
EFIFCHICity GMLFAKIE X SLIBIMS GISHIEE R R B RiICIMATUE Az RS,

Bi& i R

BIMBEERILUS IR, BMESTESR , BIndRaER

IFCE#{L 9 CityGML 2|GISTEL PANCEHRSEAPS

BFIFCEERYSELLCityGML
ERES  SENES EFMISZ , FIIFCH
CityGMLZ [B){RAESCEN SEEEARe

$E ZIFCFNCityGMLZ BRI s
M, FRRMMEELZ (B FETRmRET

REIE R REEALIRAIRE HengBERrEiEEL , Bt
, BB EEREYEN MNARRFE | FEARRIEE
PITEERAREY E{m

R FAREEEBIMYE S IR hiElE
HREENGIS(ER

HTENXwebXA , BEIFCH
CityGMLI M /I fE N &SRR
=% | (FERREYELE |, FHR
F—EUE

AISCINTRIAEIR | BETSIK
iR BIM S GISRE &1d
EINEISESS

BRIFRARIEARRR , 18X EHEER
BRI 2R T

15



Simstadt 22013FHrE NN

BFRASFETWF IR
—MRHRERNFE  JRER
= AT RIS AR TS .

B ER/VREEAR

£2018FH T Hr It R IZHH
EEFRTIEIFRES L,
—ZRVRABER T EH™
FVRERFH FRENERSR

Urban CoBuilde TR
B CIMSARBEXXBES
LA P XS IR R H TR
R, ULFAFZHEHXESSH
ALK, Mo EE E kT
MY ETEPFET RN —

u:b1l:l G o

16



2.3. ERASTEIFE

B ESERCIMFETIRESE RIS TR E |, EU BRI R AR,

=30

$é IDEE {ﬁl\\\ H'\\\
e o
EYTRTE  EBRBIMEIE DS SRR
| SO e FHERABSUE BT SITELRED
Skyllne . AR R ABXRAEE ER PeiE (TS S BE RIS g B —
SAGISES , FTHEMIL, e = o
B AEIE.
BE S NEIEBIM, GIS. IoTiE st T
oot World pro | PUFEIMKIINGIIES e, a0
A, HESCU RS, ESIEfT. :,‘fqﬁ_\$ P
HI—LESSHT, HRPTIRSIRS
TLHBIMEUERIGISSUERIS,  (EA—ATRERS% , 7
WorldWind FEE ESTHAI , TN AETLIREESHE  SFhs—
BB, SIRZHTOH. ST RFFE.
| .. EESHEmIwebTl  (RTEES
sk F
virtualcitySYSTEMS iﬁﬁgﬂ%ﬁg&tyGMmeﬁﬁ% HIR , ISHEME o, igB
madinti 3D, SHTEE




2.4. HARYRY

AP E=

B ENRINEE FACIMELARBES TG ALK AR, U =ERE | &

TR A

EEmEE LA XIzH
EHCIMIRAL @ 18
RFKIITRER | Tl
EERLEEENIAL | HTORT
EEAETo%E | IRAERE
BN,

=1) 9&1_12 o

=g 3 1 AR
\ i 1L w 3?3‘ ;

TR T Y e
iy U d
=

TJ:Ib’iEz%ﬁIZ

> LA MRLRIBTER

EFFIETIEZELACIM 90y
M= KRS | 82
lECIM{ZIS? it "

THE" BN, BiRtE
%‘%*Eiﬁﬁﬁi

> RNIREBE IR |,

EACIMEANIBZIRER
MR RRIBIEFS |
BRTHREKR, FEEN
YRR,

18



2.4. HARYRY

I ER

?ﬁ.’?‘.

CIREREAN Exr“%cuvﬁs‘ak oL ITERE D700, TEEITE.

MEAEREET , EEREAERIIERAEE LS.,

PR PGP
BRI SRS ERIRMERS > FEmEEETRE T RERXE
SEUCIM¥ S |, T ARA ZECIM>EE |, FHRATHEE
WHERRER. TiEHRE. RN |, X T TSCRT S
REHIESAE ﬁ BITKiE EEE , ITHEIgETHE

ERRAMBRERIKFE. BT RE,



2.4. HARYRY

=4

FivER

L RERE @MQE%OM&K'TU%%&?EEUM% SCRY IRIE T3S
%, Rig#HITIZE

#EF , AIICARIETR

AR ERIETT.

> ERFPRBEZXEZTE
FCAMAS SRS EIEF
& BEPRESXER
EITRRARSE,

> Lo eliERHRER A

CIMBUEES , R &S
ZEHTEEARmAIEE
HZ | WEFHIFIERE)
i SERTHIBT | HETOSCHE
BRHIFZEER D],

> ] t@?ﬁ SinfmaiaE T
12, BT E RN +YIER
+ 5 E + CIMGHLiRINES
SNEEERS , TR
=, hE. SeeEESE
FIREK,



2.5. IN&S

01
H 81 CIM B9 A & 1E M City
Information Modeling Z|
City Intelligent Model A~
WrxRE MEEIEEEXR
"FTER" ETRNEER
KRS,

04
CIMEERIMHAREFR
BEEMEEIE , HEEHKD
SERHERLTEBHPENE
LA,

02

CIMIAREE I8BT4
RHER , BRBMNMEAERXRS
HEE R IR 2CIME
IRAERFIE , RIFINHR.
k. IMRERCIMERA T{E,

03
CIMEXRERNAEZD

Zigh L RIS M

BERZRFE%a FHIRY
RIFE | &FENFIZSEHE.

PP, RES, M 5. CIMBFUSRIE. AR TR E B H80R, 2020

21



& 2N

=

T RAYR T B SRR A I LIS

CIMFFZILIR

B :

Q:I:

|:|

T CIMBU TR 4R S 2R

22



3.1. CIM5ZXKE

n RSN

(IO

RERIBMBER

Mongolia™.

—I
]

23



3.1. (IM5ZKEERHL

v SHEPRBICEE AR LRIRA0FE 2T -
" MRS ER— R S R R EE 3L

v DEPEBEERBHPAMEERSETRSW ;
"LEEARERNMEERMAIE
RESRMARSEES .
R R R AR FIF RN ERETIRETD”

e qlffmAE%ﬂ**AEH}ﬁ ------

v Bk (EXRGESHREKMEL (2016—20205F ) )
1§ “TPpAE , EERR" (EREREN

B0 omsarsionn

LU




3.1. (IM5ZKEERHL

o TR AEE. RE
FesmgEEER. S
M. ZEIR. SEER
HighXIEZRE, 2
RERELFTEAR

Ko B

» REZESSKESITRIFR—.

SEE RN D, IRZERFRFER
EREAH.

2=, ZRENEDHERIRE |

25



;Jlg

z

ft

=

t

==
(=]

£ZR

¢l
oK
fHI
X

26

CIM-powered multi-hazard simulation framework covering both individual buildings and urban areas. Sustainability, 2020.
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material element material

material A L{ property

element 2 Material
e L AN EEIFBR1.17%, ibE
e oA L] pgery || Ee v ANEEE 17%, =
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I

material PNy ey 4 e——— —Fél:l:ﬂ:@i;z?g ?éo
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Ll property boundary
element n geometry n
Node [ section ceometry Boundary
. property property
Local x axis 4 property Element
Element gl number /7
L number

Displacement X
isplacement X (m) Inter-story

o ic hi . .
0.030 Plastic hinge drift ratio
0.021
0.38%
0.013
0.004 0.71%
-0.004
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-0.021 1.17%

-0.030




}

3.4 BEREZ REEUFS

m SRR

FBX file FDS_BUILD

FDS model

NST

PyroSim

, Eﬁ%B(::>

1 P\ HRA
FHoa T w (O~ o wmatms

T AT
=
room stair B

38




3.4 BEREZ RERIUZES

Exterior surfaces
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