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¢ W44 % Grid-based approach
nARER:
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® I3 4-3| i% Topology decomposition approach
© T EB R RE WA TR B AW B AR TR AR,
WTAR—M=ABAEFBARALAZTS N =ZAF T
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X =AM EEd AARdEI R R R, N B ARG E
B 36 A1 EE MR R AR ) 09 = A TS FB AN 45 .
-ﬁf%iﬁ%ﬂ%*&&ﬁﬁ,%ﬁ5 [ 77 7578 45
&, BAMEMEFIIE, FiEREEN N,
-ﬁ%ﬁﬁk&m%aﬁm&*%% %, A RFEIN
AR B A4E = AL AR 6 B SRR




ABERTTIAAE B VAR . T LRIRTT K

¢ 7 5 BE L% Node connection approach
m T3k
AR B BAAERBA AR —THB T,
v$%%$%ﬁ ok A BEE AR L
é%?%k&ﬂﬁ@mﬁmo
m ﬁ%
(1) AZAREHGHERT & (KF55)
(2) £ R AT &
- RFIEAML: N=(Y 1= Y min)/ Ex
EER 2%(4 T AE Y= Yi = Ymin'l'(Ymax'Ymin) i/N
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¢ JUfT9-# %= (Geometry decomposition

approach)

AR T EY, PEEEARYER, i Mk
TR &) R TARS R AR T, F8 T T 8y £ W
KBRS, BRI = o

I ¥

- X% )34m 4 7% (Recursive subdivision method)

- ¥ 0% KA £ % (Elementremoving method)

- FRBAER LM E (Sub-domain removing
method)
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¢ ANSYS-APDL

m APDL 2 ANSYS A& #4i% ++&F (ANSYS Parameter
Design Language) & & £

B % —#F £ FORTRAN #9 fg #8155

m T HANSYSH) — ik FF A T B

m APDL% 5 &9l AF2 57T B 9 T K35 B A P |

(GUI) ##%E%5, £22FRGUILEZIG IR,

S SR IZAR o KA ] 5




NASTEIE KT

¢ ANSYS-APDL
B EHPUT S
R
m it F 2 H)if-then-else
m B3R 2 #)do-loop
B TR R 2. EREFHAARIEL
m AFANSYS 894 M TEAE B #4717 9]
B R B IR AR e R G B A TR
R ERTARRARBEANERZS RIECEET A0
=] B,




NASTEIE KT

¢ ANSYS-APDL 4]
FINI I8 B VAT 8 AL 3
/CLEAR START TR A G 09 T AR, EATRIUS B AL E

/FILNAMEEG1_1,1 3 Z X456, & 3h# 67 B & XA fedix LA

RI=20 | [ ZRAR B9 N 42
RO=80 | &) ZRAR 69 9042
RM=200 | &) BRAk 69 £ F42
/PREP7 L33 N AT Ak FEAE M
TORUS,RI,RO,RM,0,360! 2 — /~ 7, % 8 45 3R 4K
/VIEW,1,1,1,1 B EALE 7 &

/REP 4B

FINI 118 b AT 4k FE AL 3




¢ ANSYS-APDL % F 44

K—Key points: % 4 &,

L—Lines: £,
A—Area: #@

V—Volumes: &
E—Elements: £ 7,
N—Nodes: ¥ &
CM—Component: 28 7T
ET—Element Type: ¥ 57 X &

MP—Material Property: #f 4} /2 %

NASTEIE KT

R—Real constant: 5% %

CP—Coupled degrees of Freedom: £ &
JEAG A

CE—Constraint Equation: £ & 75 4%

D—D of constraint: £ %

F—Forceload: & J #

SF—Surface Force on nodes: % & 4 X,

BF—Body Force on nodes: 4& 47 2%,

[C—Initial Conditions: #7 44 &1+




AR T B IB ST

& ANSYS-APDL % A &7 & 3244

v O RRBARE S
ET, % U E A %5 lype , 3 LR A 44k Ename 32 Lt AKOP1, 3 7T,
# I KOP2, 3 501 A KOP3, # 71 i% 5 KOP4, % 51, i 37 KOP5, 3 51,
% | KOPG, & 48 % T f INOPR
4] ET,1,BEAM3
ET,3,SHELL93, 1

ok FBE AL RPA)
S H 4 5 NSET, % 5 044 R1,%F 5 #4048 R2, % &2 #4044 R3, %
T
{8 R4, %F o 44 R5,%F & $44E R 6
24 . R,1,0.002

B




AR T ER IR S
¢ ANSYS-APDL% B 3T & 32 64~

v — A H R XA
MP, 44 #} /& tE < 48 5 Lab, M #H4%% 5 MAT,#8 M £X48.CO,48 52 ZAAC1,48
K FAGC2.48 & HAEC3, 48 o F 45 C4

#4): MP,EX,1,70E9 | SR AL F
MP,NUXY,1,0.35 |2 LAtk
MP,DENS,1,1E-6 |2 SR

v RS A

XA (FZ R B TB & BLE A A IE A A TBDATA 44 R T 3L

A RL 89 B AR &)
#45): MP,EX,1,12E6 & Ui ML 2
MP,NUXY,1,0.25 |2 SUiA AN b
MP,GXY,1,15E6 L2 L=
TB,BISO,1 LRk AR 2 5 e 3R AL A L
TBDATA,1,30e3,2e6 |2 SUE IR 77 e @4 =
/XRANGE,0,0.01 1% % B R 09 X 4 AR S H

TBPLOT,BISO,1 R A AN S RO e



NAEGTEIE KT

& ANSYS-APDL% A aT & (2#) 44
v RELEEF KA

K, %48 5 2% 5 XA AR Y A 4%, 2 2 4R

24 K,1,0,0,0

L, %48 2 P1% 5, 4 &P2% 5

ARl 11,2

LARC, 4% 5 P1, %4 5 P2, %42 5PC 3, £ 2RAD (¥ =/ E4E 54 RIRLZ)
#45) . LARC,1,3,2,0.05PC A sk 4 4] IR £ 69 T &

& g% 8 4

A, K4k B P, K4k 5 P2, k4 B P3, k4t 5 P4, X4t EDP5, X 4E 5 P6, K 4E 5 PT-

) A1,234

AL I &B12 K13, 414,415 416,417

2245 . AL5,6,7

RECTING, 4B 2 31 A AFXK BT & D T ATK2 46 T 2 A ARY 1468
AR AARY 2,

4. RECTING,0,5,0,3




AR T B IB ST

o ANSYS-APDL# M #7452 (G#) #4
/R S 4

KATT,MAT,REAL, TYPE,ESYS (35 & x4t 58932 TR M)

LATT,MAT,REAL,TYPE,-- KB,KE,SECNUM (3§ & % &9 3 5T & P+ )

AATT MAT,REAL,TYPE ESYS (3% 5% & 6932 57 /3 %)

VATT MAT,REAL,TYPE,ESYS (35 e 4k 8938 57, /3 1% )

MSHAPE, KEY, Dimension ( i #-7% JX 69 4= %))

MSHKEY,KEY ( FA&-%] 47 X 69 4= %))

ESIZE,SIZENDIV ( A% R~} #9324 )

SMARTSIZE,SIZLVL,FAC,EXPND,TRANS,ANGL,ANGH,GRATIO,SMHLC,
SMANC,MXITR,SPRX (4% 4 W #4%]45>)

KMESH,NP1,NP2,NINC (#f x4 & X5 & mx &% 1)

LMESH,NL1,NL2,NINC (&4 %)% 4+ &4 3 71,)

AMESH,NA1,NA2, NINC (%] 44 s & 3£ 1)

VMESH,NV1,NV2,NINC (4] 524 ik 1)
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¢ Etabs-e2k

m Etabs % oy & B CSIA 8] - 2 A4 69 5 B I SR M 907
L% 3, 25 BREREH SNSRI
FRAEZ—

m Etabs ¥ AK P2 2 9 ARG R XK (T %A
e2k) , BEINERAE iR, [AF, Etabsdugkizie2k
LA, EHEREH SRR,

m .e2K XA — NGk BB 8 AF, T DME R SRR 4
FAT I

m T U P A AR BAT /A, VAR B PR 45 O AL 6y
B 49,
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¢ Etabs-e2k

P o11111.e2k — I25E

IHE REQ B0 FEFW FHW
$ File D:\11111.e2Kk saved 9-24-89 15:16:00 ~

$ PROGRAM INFORMATION =
PROGRAM *“ETABS"™ VUERSION "9.2.6"

$ CONTROLS

UNITS "N “MH"

TITLE1 ‘“cks"

PREFERENCE MERGETOL 160

RLLF MET%IJD “CHINESEGB500092001"
E = (=R N 74 =
$ STORIES ZBEHIE

ST HEIGHT 3860 MASTERSTORY
TORY "STORY3" HEIGHT 3080 SIMILARTO "STORYA4 HEHIE
TORY "STORY2"™ HEIGHT 3080 SIMILARTO *"STORYA'
STORY * ELEVU @
T

$ DIAPHRAGM NAMES
DIAPHRAGH *'D1* TYPE RIGID

$ GRIDS
COORDSYSTEM "GLOBAL'™ TYPE "CARTESIAN" BUBBLESIZE 1256
GRID "GLOBAL™ LABEL A" DIR "X" COORD 8 GRIDTYPE “PRIMARY" BUBBLELOC *DEFAULT" GRIDHIDE *'NO*
GRID "GLOBAL™ LABEL "B DIR "X" COORD 6608 GRIDTYPE "PRIMARY" BUBBLELOC "DEFAULT" GRIDHIDE *NO*
GRID "GLOBAL™ LABEL "C" DIR "X" COORD 12886 GRIDTYPE "PRIMARY" BUBBLELOC "DEFAULT" GRIDHIDE "NO"
GRID "GLOBAL™ LABEL D" DIR "X" COORD 18886 GRIDTYPE "PRIMARY" BUBBLELOC "DEFAULT" GRIDHIDE *NO*
GRID "GLOBAL™ LABEL "1 DIR *"¥" COORD 8 GRIDTYPE “PRIMARY" BUBBLELOC *""SWITCHED" GRIDHIDE *NO*
GRID "GLOBAL™ LABEL "2 DIR "¥" COORD 6608 GRIDTYPE "PRIMARY" BUBBLELOC *"SWITCHED'" GRIDHIDE "NO"
GRID "GLOBAL™ LABEL 3" DIR "¥" COORD 12886 GRIDTYPE "PRIMARY" BUBBLELOC *'SWITCHED" GRIDHIDE "NO"

K3
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¢ Etabs-e2k

P o11111.e2k — 234

IHE RKEE BA0 FFW FHO
$ File D:\11111.e2k saved 9-24-89 15:16:00 Al

$ PROGRAM INFORMATION =
PROGRAM "ETABS" VUERSION "9.2.8"

$ CONTROLS
UNITS *N" "HH"
TITLE1 ‘cks"
PREFERENCE HMERGETOL 1686
RLLF HMETHOD "CHINESEGB566692881"

STORIES -
"“STORY6" HEIGHT 3688 HMASTERSTORY "Ye
TORY "STORY5" HEIGHT 3688 SIMILARTO "STORY6'
STO 4" HEIGHT 36888 SIMILAR 6"
STORY "STORY3"™ HEIGHT 36688 SIMILARTO "STORY6™
STORY "STORY2" HEIGHT 3688 SIMILARTO "STORY6™
STORY "STORY1" HEIGHT 3668 SIMILARTO "STORY6™
STORY "BASE" ELEV 8

HMFE, FREGERENE

$ DIAPHRAGHM NAMES

DIAPHRAGH *'D1* TYPE RIGID

$ GRIDS
COORDSYSTEM "GLOBAL"™ TYPE "CARTESIAN" BUBBLESIZE 1258
GRID "GLOBAL"™ LABEL A" DIR "X" COORD 8 GRIDTYPE "PRIMARY" BUBBLELOC "DEFAULT*" GRIDHIDE "NO"
GRID "GLOBAL" LABEL *"B" DIR "X" COORD 6868 GRIDTYPE “PRIMARY" BUBBLELOC "DEFAULT*" GRIDHIDE "NO*
GRID "GLOBAL"™ LABEL *C*" DIR "X COORD 12000 GRIDTYPE 'PRIMARY" BUBBLELOC "DEFAULT" GRIDHIDE "NO"
GRID "GLOBAL"™ LABEL D" DIR "X COORD 18688 GRIDTYPE 'PRIMARY" BUBBLELOC "DEFAULT" GRIDHIDE "NO"
GRID "GLOBAL"™ LABEL 1" DIR "Y¥*" COORD 8 GRIDTYPE "PRIMARY" BUBBLELOC *“'SWITCHED" GRIDHIDE "NO"

K3
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¢ Etabs-e2k

P o11111.e2k — I25E
THE &EE B0 FEFW BB

[

$ ANALYSIS OPTIONS
ACTIVEDOF *"UX UY UZ RX RY RZ"
DYNAMICS HMODES 12 HMODETYPE "EIGEN" TOL .6808080001
MASSOPTIONS GRAVITY 9806.65 SOURCE "LOADS™ LATERALONLY “YES" STORYLEVELONLY *YES™
MASSOPTIONS LOAD "DEAD'" FACTOR 1
MASSOPTIONS LOAD “LIVE"™ FACTOR .5

REiEEy

CON1"
yDCON1*
"DCON1"

TE" WHASHRE

$ GENERAL DESIGN PREFERENCES
GENERALPREFERENCE STRUCTURALSYSTEM “FRAME-SHEARWALL'™ TALLBUILDING "YES'™ TALLBUILDINGCLASS "B" GAMMA_B 1
GENERALPREFERENCE FIELDTYPE "I" SEISMICGROUP "I' GROUNDSTORY "STORY1"
GENERALPREFERENCE SEGMENTBOTTOM *'STORY1"

$ STEEL DESIGN PREFERENCES
STEELPREFERENCE CODE *'Chinese 20802 THDESIGN "EVERYSTEP" FRAMETYPE "MOMENT FRAME"
STEELPREFERENCE GAMMAMOCHINA 1 IGNOREBOVERT "YES'" BEAMASFLEXOCOMPRESSION "NO™
STEELPREFERENCE GAMMAMOCHINA 1 IGNOREBOVERT "YES'" BEAMASFLEXOCOMPRESSION "NO™
STEELPREFERENCE CONSIDERDEFLECTION "YES" RELATIVEDEFLECTION "BOTH" S
STEELPREFERENCE LLDEFLECTIONLIMIT 368 TLDEFLECTIONLIMIT 248 TLMCDEFLECTIONLIMIT 588 =3
STEELPREFERENCE LLDEFLECTIONLIMITABS 25 TLDEFLECTIONLIMITABS 25 TLMCDEFLECTIONLIMITABS 25
STEELPREFERENCE CALCULATECAMBER *'NO** PERCENTCAMBERWDL 1 CAMBERRELMAXLIMIT 186 CAMBERIGNORELIMIT 15
STEELPREFERENCE CAMBERABSMAXLIMIT 1688 CAMBERINTERUAL 5 CAMBERROUNDDOWN “'YES"
STEELPREFERENCE PATTERNLLF 8 MAXITERATION 1 SRLIMIT .95

$ CONCRETE DESIGN PREFERENCES

K3
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¢ Etabs-e2k

P o11111.e2k — I25E
THE &EE B0 FEFW BB

[

$ ANALYSIS OPTIONS
ACTIVEDOF *"UX UY UZ RX RY RZ"
DYNAMICS HMODES 12 HMODETYPE "EIGEN" TOL .6808080001
MASSOPTIONS GRAVITY 9806.65 SOURCE "LOADS™ LATERALONLY “YES" STORYLEVELONLY *YES™
MASSOPTIONS LOAD "DEAD'" FACTOR 1
MASSOPTIONS LOAD “"LIVE™ FACTOR .5

$ LOAD COMBINATIONS
COMBO *'DCON1" TYPE "ADD'" DESIGN "CONCRETE"
COMBO *‘DCON1*" LOAD "DEAD" SF 1.35
COMBO **DCON1" LOAD "LIVE™ SF .98

ETE"

& BRDCONT A48 A FR AT 3k 28 S DCoNZ

OMBO **DCON2" LOAD "DEAD"
"DCON2" “LIVE"

$ GENERAL DESIGN PREFERENCES
GENERALPREFERENCE STRUCTURALSYSTEM "FRAME-SHEARWALL'"™ TALLBUILDING "YES"™ TALLBUILDINGCLASS "B" GAMMA_B6 1
GENERALPREFERENCE FIELDTYPE *"I" SEISMICGROUP "I' GROUNDSTORY "STORY1"
GENERALPREFERENCE SEGMENTBOTTOM *STORY1™

$ STEEL DESIGN PREFERENCES
STEELPREFERENCE CODE *“'Chinese 2862 THDESIGN "EVERYSTEP" FRAMETYPE "MOMENT FRAME" =
STEELPREFERENCE GAMMAMBCHINA 1 IGNOREBOVERT "YES'™ BEAMASFLEXOCOMPRESSION "NO™ =
STEELPREFERENCE GAMMAMOGCHINA 1 IGNOREBOVERT "YES'" BEAMASFLEXOCOMPRESSION "NO™
STEELPREFERENCE CONSIDERDEFLECTION "YES" RELATIVEDEFLECTION "BOTH"
STEELPREFERENCE LLDEFLECTIONLIMIT 368 TLDEFLECTIONLIMIT 248 TLMCDEFLECTIONLIMIT 588
STEELPREFERENCE LLDEFLECTIONLIMITABS 25 TLDEFLECTIONLIMITABS 25 TLMCDEFLECTIONLIMITABS 25
STEELPREFERENCE CALCULATECAMBER *'NO** PERCENTCAMBERWDL 1 CAMBERRELMAXLIMIT 186 CAMBERIGNORELIMIT 15
STEELPREFERENCE CAMBERABSMAXLIMIT 188 CAMBERINTERUAL 5 CAMBERROUNDDOWN “'YES"
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- XMfEE (FILE INFORMATION)
.  BEFEE (PROGRAM INFORMATION)
- PEH#HIfEE (CONTROLS)
UNITS {force} {length}
TITLEL {title}
PREFERENCE MERGETOL {tol}
RLLF METHOD {method name}
-  BEfEE (STORIES - IN SEQUENCE FROM TOP)
STORY {name} [HEIGHT / ELEV] {value} MASTERSTORY "Yes" SIMILARTO "sname"
- RiERIREE (DIAPHRAGM NAMES)
DIAPHRAGM {name} TYPE [RIGID / SEMIRIGID]
- M%EERE (GRIDS)
COORDSYSTEM "GLOBAL" TYPE ["CARTESIAN"/"CYLINDRICAL"] BUBBLESIZE {size}
GRID "GLOBAL" LABEL {name} DIR["X"/"Y"] COORD {coord}
GRIDTYPE ["PRIMARY"/"SECONDARY"] BUBBLELOC ["DEFAULT"/"SWITCHED"]
GRIDHIDE ["NO"/"YES"]
REFERENCEPLANE Z {elev}
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- #HRE#: (MATERIAL PROPERTIES)
MATERIAL {name} M {mass} W {weight}
TYPE["ISOTROPIC"(® / "ORTHOTROPZC"@)]
- EEBMEE (FRAME SECTIONS)
FRAMESECTION {name} MATERIAL {mat} SHAPE {&4tEA#MH25% / "Rectangular"@/ "Channel” /

"Tee" / "Angle" /"Box/Tube" @)/ "Double Angle"®)/ "Pipe" @/ "Circle"®)/ "General" / "SD Section" / "Nonprismatic" /
"1/Wide Flange"® }

FRAMESECTION {name} SHAPE "Auto Select List"
FRAMESECTION {name} SHAPE "Nonprismatic"
FRAMESECTION {name} AMOD {a} A2MOD {a} A3MOD {a} JMOD {j} 12MOD {i} 13MOD {i} MMQOD {m}
WMOD {w}
- HHM%FEEEHRMEE (AUTOSELECT SECTION LISTS)
AUTOSECTION {name} {snamel} { sname2} ......
. P Xf5E (REBAR DEFINITIONS)
REBAR DEFINITIONS {name} AREA {area} DIA {d}
- BEEBEEE (CONCRETESECTIONS)
CONCRETESECTION {name} TYPE ["COLUMN"Q® / "BEAM"@]
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B & NBEEE (SECTIONDESIGNER SECTIONS)
EWREH (WALL/SLAB/DECK PROPERTIES)

SHELLPROP {name} MATERIAL["CONC"/"STEEL"/"OTHER"]
PROPTYPE["WALL"/"SLAB"D/"DECK" 2]
E#EME (LINK PROPERTIES)
SHSME4  (PIER/SPANDREL NAMES)

B AHR (POINT COORDINATES)

POINT {name} {x} {y} ...
£23%E# (LINE CONNECTIVITIES)

LINE {name} [COLUMN / BEAM / BRACE] {pt1Name} {pt2Name} {lIs Start Pt Below Story}
Hi##E (AREA CONNECTIVITIES)

AREA {name} {type} [FLOOR/AREA] {Number of Points} pt Name Is Below Story
4 (GROUPS)

HIE (POINT ASSIGNS)

POINTASSIGN {name} {p story}

21EE (LINE ASSIGNS)

LINE ASSIGNS {line Name} {story} SECTION {sec Name} ANG {angle} MINNUMSTA {minnumsta}
HiEE (AREA ASSIGNS)

AREA ASSIGNS {"area"} {"story"} SECTION {sec Name(/"NONE"@)}

(IR ¥={type})5 HIF] A ibH Z41) PIER {P Name}




NASTEIE KT

¢ Etabs-e2Kk X ##2 #7

E#T8R (STATIC LOADS)
AR (POINT OBJEST LOADS)
#3778 (LINE OBJECT LOADS)
E## (AREA OBJECT LOADS)
- SHTRE (ANALYSIS OPTIONS)
«  B# (FUNCTIONS)
- RN (RESPONSE SPECTRUM CASES)
- #AIELME (STATIC NONLINEAR CASES)
. TE44 (LOAD COMBINATIONS)
«  —f&K%iti%E (GENERAL DESIGN PREFERENCES)
. MR ITHEE (STEEL DESIGN PREFERENCES)

«  JBELEIHXE (CONCRETE DESIGN PREFERENCES)
. HELEHRE (COMPOSITE DESIGN PREFERENCES)
RegE#i%Hi% B (WALL DESIGN PREFERENCES)

Fr#ELR (DIMENSION LIMES)
JBFFILE 2 X (DEVELOPED ELEVATIONS)
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