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2.1.1 i EHEHk

T A p AT R G e 2 M % % Point Sets #3k, W 2.1 fiom. HREMAY
REESH AR E A HEHIRE Tne [3,24], AHKHE L ELHALLFHIL L
e, FEEBNEE—ENHEAN 0. AWEZH 1 WIELESSA, X THRF
IR A oA P AR AR 2 R B AT

P R RSB EARRAE A, EH 2.1 89 XURX1EAE N_Dim #r A & Z #2480, 1
w9, m &% 4l Select RIF] 3k 1% M B4E (0 B 2.2 FToK) o 2 w2 2 4E B9 far i U 20 7
.57 % B 3 Save Files T 8 W AR 77 #2 4 20 Al ) Rk R 5 RS BE 2 An A8 12 28 4%
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Selection Strategy

~ RQS Points

N_Dim:

 Save Files
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AProb PtDim1 PtDim2 PtDim3 PtDim4d PtDim5 PtDim&

0.0330579000 0.1361420000 -0.2685390000 -0.1589880000 1.0005700000 0.2439300000 -1.364460 =
0.0330579000 0.1540400000 -0.0996069000 -0.0293058000 0.1613800000 -0.0716864000 -0.277705
0.0330579000 -1.3502200000 0.5386500000 -0.0844697000 0.4478970000 1.2331100000 -0.407740
0.0330579000 0.7828650000 0.9301120000 -0.5496290000 1.4269700000 0.4723280000 05183311
0.0330579000 -0.7065680000 0.6833280000 -0.9796690000 -1.0149800000 0.6810360000 0.2346931
0.0330579000 0.3192100000 -1.5607800000 -0.9263410000 0.2586890000 0.9547760000 0.908244
0.0330579000 1.2579500000 0.3871840000 1.0392600000 -0.7386500000 1.4258100000 -0.172343
0.0330579000 0.4336100000 1.0965400000 -0.4970830000 0.1502340000 -0.5100020000 0.646280(
0.0330579000 0.8063350000 0.0862582000 -1.4211300000 -0.7554310000 -0.1525420000 -1.101380
0.0330579000 -0.1361420000 0.2685390000 0.1589880000 -1.0005700000 -0.2439300000 1.564460(
0.0330579000 -0.1540400000 0.0996069000 0.0293058000 -0.1613800000 0.0716864000 02777031
0.0330579000 1.3502200000 -0.5386500000 0.0844697000 -0.4478970000 -1.2331100000 04077401
0.0330579000 -0.7628650000 -0.9301120000 0.5496290000 -1.4269700000 -0.4723280000 -0.518331
0.0330575000 0.7065680000 -0.6833280000 0.9796690000 1.0149800000 -0.6810360000 -0.234693
0.0330579000 -0.3192100000 1.5607800000 09263410000 -0.2586890000 -0.9547760000 -0.908244
0.0330579000 -1.2579500000 -0.3871840000 -1.0392600000 0.7386500000 -1.4258100000 01723431
0.0330579000 -0.4336100000 -1.0965400000 0.4970880000 -0.1502340000 0.5100020000 -0.6456280
0.0330579000 -0.8063350000 -0.0862552000 14211300000 0.7554310000 0.1525420000 1.101380(
0.0031637400 -0.9799750000 -0.9584760000 19282200000 -0.3006800000 -2.2860200000 0.6500264
0.0031637400 -2.1132000000 -0.7762000000 16366200000 1.2203200000 -0.7836380000 -1.755230
0.0031637400 0.0024852200 -0.2512250000 1.1706700000 2.0944700000 -1.5203100000 -0.468339 -

b 4

Bl 22 EALH (AAMAFMEN 9 %) Bk KE DT

apr prt_Probibd x 4p PtDim 1 et %
1 146 - 1 8.13651420000
] [r—.0330579000 | = PHDimlud 2 8.1548400000
3 .83309579008 | | PDim2.6d 3 -1.3502260000
4 9.9330579000 | ] PtDim3.6xt 4 ©.7828650000
5 i 8.8338579600 | | PtDimd.xt & | -©.7065630000
6 A 2.0330579002 | | pipims.a 6 1 8.3192100008
7 9.8338579600 | — .. 7 1.2579560600
s ||#% | o.0330579000 | & "o s | | 45 | 0.4336100000
g Z | e.e330579000 & PtDim7.bt 9 0.8063350000
10 @.8330579008 | | PDimB.ba 18 -9.1361420000
s 8.08330579000 | ] PiDim9.adt 11 ¢ -6.1540406000
12 8.8330579008 12 1.3502200000
13 9.0338579660 13 -6.7828650008
14 @.8338579000 14 8.7065630000
15 8.8338575000 ' 14647 —f;g;;ggggg
16 4= |@8.8338579600 16 1.
17 14647 0.0338579660 o4 17 -6.4336160008
18 @.8338579000 18 -.8053350000
19 2.0338579000 19 -B.9799756860606
20 9.0031637400 20 -2.1132000006
21 0.0831637460 21 8.0024852200
22 B.0831637400 22 -1.4218300006
23 .80831637400 23 -1.5706560000
24 9.0031637400 24 -3.8332300000
25 9.0831637460 25 -6.5881920000
B.0631637400 26 -2.3418600000
37 @.0831637460 27 -6.32585070600
28 0.0031637468 23 -2.88217eee00
29 0.8A316537468 29 B8.3628680000
30 @.0831637400 -1.0997100000
31 0. 0831637400 31 -1.2485466000
32 9.8031637460 32 -2.6728500000
33 9.8031637400 33 bt e
34 @.00831637460 34 -1.69083900000
35 B.0831637400 6.5193746600
9.08031637460 -6.9139350000
37 0.0031637400 37 1.20817560008
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2.1.2 HRESNERKERX

APRELEEREXETEARTNAERTEMNAT UG, MK
Fr R ki & (“3E 7 )R IERAF A SURBE A (txt), SO A 40 LA i 4
7 HATHRL, 49 Demo UM 3k H B WHS* txt /ﬂﬁd( 192 ME#H AR A, Hil
HREUERE, MK BG4 0.02), H o “rrxr
K RSk T H 5 WA BEE U pnt_Prob.txt Xt iz, K& 2.4 Bk,

pnt_Probaxt x 4 WODT.zt x
192 1 -7.93764e-885

WOO1 ot W031 ot WOB1 ot W091 ot w1216t W151ot W1B1 ot
8.808195422 = = = e s s s 2 -4.27877e-005
S tiiaeal Cwozed [ wozod [ WOSZod | WO09Zod | W12Znd [ W1SZnd | W18Znt d GaioREE
8.88736054 Cwonzed  [WO033ed  [WOS3ed  [WO0SRed  [Wi23bd  WiS3ed | WiS3bd 4 _9.00015217
8.8018137 Cwooane [ WO34nd [ WOB4E: | WO0S4R: | Wi24bd | W1S4nd | Wis4nt .88294971
8.00149182 W05t | JWO35bt | WO0BS.txt | |WO09Sbt | W125mt | [W155mt | W185bdt 0.00316284
8.88355987 [WooBst | |WO3GEt | WOBGEt | WOSEEE | WI126&t | WISEit | W1SGidt 8.8835376 o
g : gg;;;;i CWooTed  WO03Ted  WOSTed  WOSTed  |Wi2Ted  WiSTed  []WiBT.d g : gg%gg?i 1
A R Cwoosee [ wossne [ WOsBE: [ WO0SSH: [ Wi28mc [ W1SSbe | WiBSnd o Bo7 233 A
8.00137319 | [t CwWoDoed W00k WOSOed W09k [ W120ed [ W1S0nd [ W1BQnd 1 9.99529104 3
0.00223268 | 48 Ciwotone [ Wo40nd [ WO706¢ [ W100e: [ W130md | Wis0nd | W190ndt ) -9.00304385 &
6.00131982 1% SWoTtet [ WO4let W07t [ W10Tbt | W1I3ed | WI16Tet | W19lbt 13 -0.00580343 >
8.80166952 | 17 Clwotzed | Wo4Zed | WOT2Ed | WI02Ed | WI3Zed | WIBZEd | W192ed 4 -8.88513558 iB]
g'ggﬁgg‘;l = Cwoized  Wodled  WOT3ed  Wi03ed  Wi33ed  |Wi6dod ) ’g'gggiagga =7
o 99119935 192 [wotdne  [Woddbe  |[IWOTAbe  [Wi04mt | Wi34mt | W164bd i 7 _ereitersy 1024
9.080136136 Fwotsed  CWodsed  CWOTSed  CW10Sed  W13Sed  [|Wi6S.kd = _0.09621524
9.08213131 Ciwotene  Wodene [ WOTEn: [ W10EE: [ Wi3ent | Wibebxt i 5 -9.0150243
6.00143183 CWO0TTet | WO4Tet | WOTTHt | W10Ted | WISTHt | W16Tha Ay 20 -0.08354354
8.88291845 Cwotasd | Wodsst | WOTB&t | WI0BSE | WISt | WisBhdt 3 1 9.8192162
g':;gijﬁ Cwoisee  Wodoec  WOT9ec  W100ed  [W130ed [ W160.ed {{[ 5 = :g:gggggigﬂ
G BT iR w0 WSOt [WOBOE: [ W110mt | WIl40ec | W170et ] A D BOTIEEE
8.88219788 Hwozted  Wosted  JWosled  JWilled  JWidled  WiTiod 72 5 9.09519191
9.80127335 Cwozzee  [woszee  [woszed  [wiiZod  [WidZoe  [WiT2od 192 25 9.0295889
8.08245836 Cwo2set  ]WOS3bt [ WO0S3txt  [IW113bt  |[|Widdtt [ Wi173ma 7 -0.0228831
8.8222866 Cwoease  Wosaed  WOBARE [ WilAsd [ WidAed [ Wi7and ‘5 -8.0288297
8.80823756 ) -8.8352838

W025.0t W055.0t W0B5.oct W115.00 W145.00 WAT5.0t
8.808358196 = = = e s s 2 -9.0483028
S s Cwoent [ WoSen: | WOSBSn: | Wilend | Wildend | |Wi76ndt i e
8.868316987 Ewoered  WOSTed  WORTed  Wi1Ted  Wi4Ted  [WATTed 9.9226014
8.80175595 Cwozene [ WoSEnd [ WOBEE: | Wi1Smd | WidSed | Wi7snt 9.08891522
:.g:;;;ggl W20t | JWO0SO.bt | W0SG.xt | W119bd | W140ext | W179.a g-ggig
- WO30.6¢t WOB0.xt WO90.6xt W120.6¢ w1506t w1806t x
0.00136862 - - - - - - 9.1082844
A EeTRe 8.8771694
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HKEEE TG, B 21T PDEM K@ A5 @#F K@M T AMH A2, T
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T AR M 7 Gt £ M % % F PDEM Sln #8534 2.5 FoR o 72 3K 3 4,
R P H#ATH T EaEE:
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(3) A £ 445 & Ao K

R
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I

Model Data

# File Streams

Assignsd Prob

Denvative Process !

Analysis Type
» Prob Density

Sln Paras

~ Reliability
Absorbing B.C.

Diff Scheme
O VD
) Lax-Wendroff

Solve

E 2.5 PDEM 3k f# £ 5

> ()XHFAN: £ EH Model Data T# File Streams B, 4 A & & X #
AN¥EH CGRIEE. WH “.7 AR |, BEREME g o g
R (Shift 7 £it), Ra#HE 2.6 BEBAENHAF A K (x—HFF
2 R 8 Demo X % R BB E LRNLE T,

Message Message

'@ Read [Assigned Prob] file successful! '@J Read 192 [Derivative Process] files successfull

Ok Ok

K 2.6 XS ANRIGIERAE

> (2)PDEM K5 $ A % B WEH \: ¥ £33k Analysis Type T & Sln
Paras # A # 1 E 2.7 IR IEE, H P
e Num-Step of Smps #7 Time-Step of Smps Xt iz T F 1 7 & M 4 A7 Bt 89

7



B A2 K Fn et JE] [E] BB (Ao 3t R A O 0 AT BHE e L B B AR K e e 2 KO
Ratio of Time-Sln # PDEM % 4K ## 4 5 2000 v L (E. Z{E 4 IE%#
# (=1, Hi#EE <10, %X Lax-Wendroff # X B, TZER AN
%0, BEHEEFELEEY 1 YE TVD AR, BF 2008
|8 %K B 1 AT %A Lax-Wendroff # 3 B9 i8] K, BF UL ZEN =1,
LZERMEN o B, TVD Z4#8 KR EFKAUTHRANNSHK

“Time-Step of SIn” 8 1/a. 1B H 2 R @Vt 8] 25 K745 & “Time-Step

of Sn”, LA#EL A, A, ATHAKELA, EROAHFHKER
# 2000;

Time-Step of Sln # PDEM £ 43K # #7 % X 6 K (% F K T M A T # 2
A ATH) 2 K Time-Step of Smps); 1 E—F R HIEE, ERKEFKY
Time-Step of Sln & LA Ratio of Time-Sln;

Mesh-Step of Adj | 4 2 43K ff i P A& b 2 H F (3% 30 0.95 A 4 BF
s

Number of Bound # % % & 5 $OR ## Bt 09 B A& 1+ 5 96 B & i A/ (R
HETHMESZEMENEEHEET 089, ZWR 100 £4, HiHHE
RHEBHEMEFTENT 1, NRE L AZHE);

Spc-Step of Check HEEAEF (FAF AEERA).

PLb X B N T, B Apply AR X K EHIE.

Wb, X FE kMBI E I, B E Absorbing B.C %41,
B EAE(E 2.8 o), AP RELIGEAMAMLEAES, &&
Apply AR T & EFHEHE. (T XA PDEM #TE£FREkH R
U ERBRBORN AT EEANTNE R LR, EF5%: “LiJ, Chen
JB. Stochastic Dynamics of Structures. John Wiley & Sons, 2009,
Chapter 8.” % “Chen JB, Li J. Dynamic response and reliability analysis

of nonlinear stochastic structures. Probabilistic Engineering Mechanics,

2005, 20(1): 33-44”,) M g KA MBI A7 7] 5 E 4T LR AR AL
fHEENWEFHEREHT, BWHRCEEZRGFT, GESEEHN
WMARFREMG RTRELFTEENREEHRENERERMR, TUSF.

“Li J, Chen JB. Stochastic Dynamics of Structures. John Wiley & Sons,
8



2009, Chapter 8.”, “Chen JB, Li J. The extreme value distribution and
dynamic reliability analysis of nonlinear structures with uncertain
parameters. Structural Safety, 2007, 29(2): 77-93” #1 “Li J, Chen JB,
Fan WL. The equivalent extreme-value event and evaluation of the

structural system reliability. Structural Safety, 2007, 29(2): 112-1317,

2 Solution Parameters

‘ X

Vars-Input

Num-Step of Smps: | 1024

Time-Step of Smps: | 0.02

Pars-Control

Ratic of Time-Sln: 2
Time-Step of Sin: | 0.01

Mesh-Factor of Adj: | 0.9

Mumber of Bound: | 100

Spc-Step of Check: | 1

Apply Cancel
& 2.7 PDEM K # 5 2k fir \ 3 16 12

" Reliability Parameters X
Threshold-Input

Value of Threshold: 7

Apply Cancel

H 2.8 % F FE )\ EAE

> B)EL#HALFEFKM: £ X £ Diff Scheme T#HF Z 4 TVD =5
Lax-Wendroff /&, & Solve % Hl4 2 K A% . J& it & G0 4 M 0y B Y 4t /2 4 (H
2.9a) ¥ FF 4R 5 3 % B TR B EAE (F 2.9b), kAR HJE B R E Ak
FibRe, e AP T HRANER AN, NER: YFEHTEN T &



FEaATE, RA TVD #%X; URHATE A R 0982 55 B E A7
B, ¥ LK Al Lax-Wendroff # 3\ 2 TVD #% =, H*¥ Absorbing B.C fi \ &
REEMRA. (XT TVD # K5 Lax-Wendroff # 4 # K By Bk &4 K HE it
A, 5% % “LiJ, Chen JB. Stochastic Dynamics of Structures. John Wiley
& Sons, 2009, Chapter 8.” % “Li J, Chen JB. Dynamic response and

reliability analysis of structures with uncertain parameters. International

Journal of Numerical Methods in Engineering, 2005, 62: 289-315",)

S$In Progress

Message

'oJ Please wait until the end of solution progress!

Ok

(b) 425 At 1% 4E
K29 kgITEEREER

2.2.2 #RFHPMET
T R AT 7 GLE 2  E # F Results 3k, wlE 2.10 . X —Ho#4#
T Tk
(1) B EFo7oE £ % 5 FRAE 007 AL
(2) BEEEE d & (P4 S A ER A 20 0B 5 b &) Fo o T 0 T ALAL 5
(3)3l 71 ¥1 % & oy & " AL
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PDEM Analysis System

e € ©

Point Sets PDEM Sin  Results

» Numerical Props

Mean Value
m Stand Deviation

# Prob Infos
# Curves
Time Ext
Plot

Options

# Surfaces
Time Cutoff
Plot

Options

~ Reliability

m Dynamic

K 2.10 % R AR

> (D)EFRETAM: £ 3 25 Numerical Props T, & iff Mean Value %4
BU¥] @R #{E 4 &, & Stand Deviation U B RiFEZ £ R, —Fwh 2.11
A 2.12 Frow, P & % O AL AR AL AR U R 5 Opts 3% #3831 AE 34T 4F
B BRI

Mean value V.S time

0.02 H

0,02

T T T T T T T T T T T
0 2 4 6 ] 10 12 14 16 12 20
Timels)

211 HE

11



Standard deviation V.S Time

T T T T T T T T T T T
0 2z 4 6 8 0 12 14 16 18 20
Time(s)

E 2.12 FFk=E

> QMEXEHLEBEHITHMA: EXESH Prob Infos T Curves E & i
Time Ext # 4% B RFEE, NETHANRETE L, Al Ey
FI4EB1,2,3,4s it %, Apply /& & & Plot %41 BT 7] % % b % BUAT 21 e 8 2 %
& | (wE 2.13 AiR). T ¥ #3 Prob Infos T Surfaces £ & # Time
Cutoff %413 H#R HATEE, i A BB ] B R AL &, flinix Bdg
10 A1 11(FTEII0 ~11s Bt 8] B, o FHE= g @ B8 oA, VO HALE
B — M P R N3t AR B ] 1] ), Apply JB A 7 Plot 1% 41 Bl 7 4 41 &
BB R E EE @ (W 2.14 Frr). W, AP U aH T A%
o B % A

W i &

A GEAER XA E T xIAY X0 Al wE 2.14(a-d) From. o, AFEF
16 T A FR AR A AR U i Options 3% A 3 %7 16 A ¥ 4T A8 B2 oy 8 BB P

12



Frobataley demsity Amron

Probability density function

1

k. R gl function V.S displacement

— Time=1s
Time of Extraction: 4 — Time=2s
L= — Time=3s
Add Clear
|
1 1
2
03
4
£ | Apply Cancel
g T T T T T T T T T T T
-0.5 -0.4 -0.3 -0.2 -0.1 ] 0.1 0.2 03 0.4 0.5
Displacement(m)
22 SR B b El
32 N
] 2.13 M2 2 B b R R AL
-~ Time Extraction
447

Start-Time of Ext: | 10

End-Time of Ext: | 11

Apply Concel

Probability density function
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h 1372 >‘/—(,_’_ e qmets)
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Wiy

(c) (d)
K215 MEXEHTNECXZIALR

> ) A THEETHA: 73 %3 Reliability T, & @ Dynamic #% 41 B1 7 £~
A EE G EE(WE 216 7)), XEETHERANT £ERERA,
EMEEHA 1.

Reliability V.s time

0.8

0.6

T T T T T T T T T T T
0 2 4 & ] 10 12 14 16 18 20
Time(s)

Bl 2.16 zh 717 & B oM 4 R AL

3 RTHAHEMKA

(1) ABRHBRARFAFIRTREESHENAFETKEFRF A,

(2) REHIKFARRERBHIIMER ST

(3) REHERAANBRER, RFIANFT K, KRB ERLAEE N 2018 F1 A,
(4) &F B R KEW, KIWE AR (chenjb@tongji.edu.cn), VLF|F#— % ok #,
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