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R RAE A, 8 [ofr-te B ] St iiiie s, B ERLK 1, Hha@ill “ATRENRER
T CRBEERET, TN REIE A Z A I I R B G AR AT (R SR DL Al . A A TSRS, TR

ETABS B IREERIIE

FEL RXE
AT BRIV AR, 158 W DMER L . ETABS (ARG 25 D e vl ABE B P b AT — S B 4, JF ot o

FE AT RE R, R B 5 B T SR A R T R ] BEAZAE (0 — 2R e, TP N ALK S 1, IR AT AT X Z 2. AT

¥ 34T ETABS A2, A fe b M B W, IE A iR 7 i

WoR—AMEEAE, WUBRAER AR, SRR ESER, Wik 2 Prs.

[ERE= X E Warning
B Stond IAF1Y) g tog close, Check s(47376 88017280 00 _ _
Fﬁﬂﬁ:ﬂdﬁgai iStory2, 3641 & F593 are too close. Check at (48101685-1735760) )
A ! ™ \Stoy2E335 & F348 ate too dose. Checkoat (106D 711 2612643600
ATHERRESE 1 mm Story2F347 & F225 are too close. Check at (122801.711 17126456 0)
StoneF 264 & EP24 aretog close Chech A (20801 842002000 | L oo e e
e 1Story1, B1 & B5902 are overapping each other. Overap =550 Check at (27101,
e Story1, B1 & B5508 are overapping gach other. Quedap =3750.0117 Check at (27101 70
8 FEARF LA Story 1. B46 & B59(3 are overlapping each other. Uvenap <650 Check at (1351 32
B FERRTEAER Story1, B4E & B5S05 are overapping each other. Overap =650 Check at (135 67
8 EErrTaEs Story1, B56 & B5906 are overlapping each other. Overap =1500 Check at (511 261
Story1, B56 & B5S07 are overapping each other. Overap =1500 Check at {(57101.711 261
T Story1, B124 & B5304 are overlapping each other. Overlap =2199.9922 Check at (132301
" Story1, B128 & B5853 are overlapping each other. Overap =550 Check at (45101.711 38¢
B ERERH Story1, B128 & B5334 are overlapping each other. Overlap =539.5833 Check at (45101.71
B FEMRHERES Story1, 615 & B303 are too close. Check at (76595.32 -6573.521 -6200)
B EESiES Story1, 615 & F251 are too close. Check at (76595.32 -6373.521 -6200)
Story1. 615 & F254 are too close. Check at (76595.32 -6973.521 6200)
=E Story1, 3733 & P18 are too close. Check at (130601.703 13377 507 -9350)
I Story1, 3709 & P221 are too close. Check at (48101.688 -175.89 -10550)
B xEZHs Story1, 3793 & P222 are too close. Check at (47376.688 -175.99 -6200)
Story1, 3793 & F181 are too close. Check at (47376.688 -175.89 -6200)
HelE Story1, 3793 & F182 are too close. Check at (47376.688 -175.89 -5200)
B SBEEmEs Story1, 782 & P334 are too close. Check at (25171.002 -31723.498 -6200)
© e Story1, 782 & F280 are too close. Check at (25171.002 -31723.498 -6200)
2 Story1, 797 & P23 are too close. Check at (20555.916 -9823.515 -6200)
8 sRnEIRE Story1. 834 & P46 are too close. Check at (26247 023 -19523 473 -6200)
Story1, B34 & F274 are too close. Check at (26247.023 -19523.473 -6200)
28 Check Selected Ohiegle: _ o oo e e )
S E B S AR A FREN S ‘Waming: Check meshing, At Story11 area F2324 (627 Reduction)
C I;,,?ES_‘&{%;@ e Waming: Check meshing, At Story1] area F1532 (. 94% Rgﬁucﬂo_n?: o
8 S ERE W’aming:thec mes‘ﬁing. R-Storyﬁ area Fad05 { 737 Reduction
Waming: Check meshing, At Story11 area F3412 ( .61% Increment)
Waming: Check meshing, At Story10 area F3383 ( 58% Increment)
‘Waming: Check meshing, At Story3 area F2729 { 1% Reduction)
2 /B H Waming: Check meshing, At Story8 area F3074 (.
Waming: Check meshing, At Story7 area F2967 { .
Waming: Check meshing, At Story5 area F1302
fiR g ‘Waming: Check meshing, At Story5 area F1334 { 100% Reduction)
Waming: Check meshing. A Storyd area F1335 ( 100% Reduction)
Waming: Check meshing, At Story4 area F2672 ( 77% Reduction)
B1 KRERATE B2 RERMKNELSRES

%
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frs

B B 2y PR IE G 55— RN X SOERE BB, ZXREG BT AR A& L (I
2 X 1) B g e B (W1 2 PIXIH 27, Kb PRI, B RS, ARTRHE LrnE: B R

RYL; CAUKRAE; FACRMNG WA, AR WA
. ORI S B, IXRE SRR T

X153,
PRI — 2 g ) 2450 T
Fh—: BB ERE, ®

R,
WA 3 R, B (F2486) 5% (B5857) Kil.
EES
| hasbeen checked. 220 waming DESSA0EE @ e e e e e m e m———————

tory 14, F2436 & B5857 are too close. [7.2032]. Check at (38351.703 -25123.582 56100) J'
Story T4, F2395 B B5BEare Too cldse.[27BTIE) Check & 9835 T 059 3657330956 T00) ™

Story14, 3230 & F3422 are too close. 15E7(62404.387 -14333.557 56100)
Story14, 3595 & F3421 are too close. 15 E3(100401.008 -3683.015 56100)
Story14, 320 & F3421 are too close. $5725(100380.852 -9873.5 56100)
Story14, 3596 & F3421 are too close. 5 (100358.414 -10086.146 56100)
Story13, 3290 & F3422 are too close. 152 (62404.387 -14333.557 49300)
Story13, 3595 & F3421 are too close. 15E(100401.008 -3683.015 45300)
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ey AL R bR, AE S BIF SIS 5L, Wi 4, wJLLAEH, R F2486 AV S G, HE2LEMPLE =A%
B5877. B5857 Fll B5854 #Hi%E, HH142 B5877 Fll B5854 STHIMI— A1 AL, FEFAR4A K&, (H B5857 SHMAMIAES,
EART S, BFAH TESEE . MRS @ A JEHEL BSSST 1 B5854 fift vk .
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R ARG E, HIE S FRREL, J3547 534174 B, RIEESRMAAEE, TEMBMISHE, W
K5, ATLAE W B3547 GEKMZE) 5 B4174 (NI ES, 5 B4174 MERENAT gk

A== *

Storyd, 4823 & F2620 are too close. 155 (70380.775 6294 534 29450)
{ Story, 4824 & F2622 are oo close. 425 (55482 578 5670.956 29450)

Story8, B3555 & B4169 are overdapping each other. Overdap =2134.7031 Check at (108289234 5
Story8, P1207 & B6301 are too close [4.5771]. Check at (68542.555 14817.082 24350)
Story8, P1207 & BE301 are too close [6.1644]. Check at (71255.855 16695.383 25450)

Bs BEEEERESR

A === x

HE RS #E 12

Beam B4174 Story8 m
Floor F2686 Story@ T1

W s

6 RERREB

FO = HERAGEE, HIE 7 RRRES, IR F1335 £K (100% Reduction). X2 - FHIFI A GH, 5
B A R R B A B2k, W 8 R, TEAMIM NI b KEMIRE e, R TSR RE R 38 @i
FHEZ AR, USeRKH = AR sa e, Jf HR Bk fe Il SO SR T 10, AEERRIT 0 B2, s KT 180 J2
25 G BRSO s FERI AR, RS B RURIN ST s BOM DT IE 351 4338 T

U o AR I I (R **Increment), MIFIREMRZ A ESMIMER, XFHEHF EHLH.

LT RER S
Waming: Check meshing, At Story11 area F2324 { 62% Reduction)
Waming: Check meshing, At Story11 area F1532 ( 54% Reduction)
Waming: Check meshing, At Story11 area F3406 { .73% Reduction)
Waming: Check meshing, At Story11 area F3412 { 61% Increment)
Waming: Check meshing, A Story 10 area F3383 { 58% Increment)
"Waming: Check meshing, At StoryS area F2729 { 1% Reduction)
Waming: Check meshing, At Story8 area F3074 | .58% Increment)
Waming: Check meshing, At Story7 area F2567 ( .61% Increment)
Waming: Check meshing, At Story5 area F1302 ( .51% Reduction)
Mlaming: Check meshing & Storehaea E1334 ( 100°% Reduction).,
"Waming: Check meshing, & Story5 area F1335 | 100% Reduction) 1
'Wa_ang_: Theck meshing, At Storyd area FZB 721 77 Heduction) ~

7 HER



B8 B LARELS TR RNt

2. PIFES

I PHESEAT AT, BT 2ot th— B GRAR AR JE, HA 3 T 26 5T AT KK — R S B e
5 R TS

1 EMiEREE

HAmraEst [adr>-EonisirHEY 3 0> SR aiis B EESMTRERES, WE 9 AR,
Fr r FRARNING® * & ZE R A TR E I B A 1!
THE STRUCTURE IS UNSTABLE OR ILL-CONDITIONED !! .
CHECK THE STRUCTURE CAREFULLY FOR: EHARE N TEMER:
- INADEQUATE SUPPORT CONDITIONS, OR
- ONE OR MORE INTERNAL MECHANISMS, OR 1) ANIE 1) 5 R A
- ZERO OR NEGATIVE STIFFNESS PROPERTIES, OR
- EXTREMELY LARGE STIFFNESS PROPERTIES, OR 2) —ANEREANWEBHL
- BUCELING DUE TC P-DELTA OR GECMETRIC NONLINEARITY, OR
- A FREQUENCY SHIFT (IF ANY) ONTO A NATURAL FREQUENCY 3) I B R 2 4
TO OBTAIN FURTHER INFORMATION: )R F I E S Ak
- USE THE STANDARD SOLVER, OR
- RUN AN EIGEN ANALYSIS USING AUTO FREQUENCY SHIFTING (WITH 5) P-delta B L[ 323 PEid i) i h

ADDITIONAL MASS IF NEEDED) AND INVESTIGATE THE MODE SHAPES

6) IFAWAS R — AN A 3R
"""""" - KEH—PHER:

BASIC STABILITY CHECE FOR LINEAR LOAD CASES:

NUMBER OF NEGATIVE STIFFNESS SIGENVALUES SHOULD BE ZERO FOR STABILITY. D) {3 bR AR R se

[NOTE: FURTHER CHECKS SHOULD BE CONSIDERED AS DEEMED NECESSARY,

SUCH AS REVIEWING EIGEN MODES FOR MECHANISMS AND RIGID-BODY MOTICN) 20 SEAT—A 1 BT RS R A 1 RS, PR RO BLAIR
NUMBER OF NEGATIVE EIGENVALUES = 1
X TR T ORI FE AT 2 R
XfFRE ISR, NI EERRAE( L AT 0
GE: BB R AR BEN, F) 008k B REE

BiZs, FEIBARNGEED
BRI E F R =1

B9 SiREt s S8EREL

gt faE M F TR AR 1 U, ln. AR
i FI AR B BRI A0 2545 . — B BRI, F P E
FROEAE M VA B i IR R 245 H PRI S5 E R, XS KRBT RS “REER” M “XHAL/NT
i 10 FIE 11 fios.

¥ * WERNING®* * *
NUMERICAL PROBLEMS ENCCOUNTERED DURING EQUATION SCLUTION:

¥-COORD Z-COCRD

2300.000 1&000.0a00 12000.000 Lost accuracy l1l5.4 digits

B10 FHEEERR

FEAR R BINIPERT 1 BERETRGE AL R 1) AR REA ROEH%
[ 73 Hr>SAPFire s R Y ¥ B R bl SR A 253047

07, 735l




PR A WARRBNING Y & @
NUMERICAL PROBLEMS ENCOUNTERED DURING EQUATION SOLUTICN:

IYPE LRBEL DOF X-COORD Y-COORD Z-COORD PROBLEM VALUE
Joint ~3 BY 4000000 24000000 12000 .000 Lost accuracy 13.8 digits
Joint ~5 BRI 4000000 24000000 12000 _.000 Lost accuracy 13_8 digits
:-Jcim: ~8 BRI 4000000 24000.000 12000.000 Diagonal < 0 —-ZI_-ZI’?'?ES’?-;

B LM To

(D) BEER

ETABS 7 J5 & 3R et F2 R FH WURS BE 0925, 42486 15 CRIE N 16) A 8y . 4R p e NI 22 5 BRI, A5
PR O RN BEATIZS, FRF T RE 2 M SR LB Al (M BB, XAt & AU RS R 2k, thrf 5%
SCHR 1 7.3 RN

LU 5L AT B 3 BOBUE A FE & 2R

1) NI BE AR ZEAR K AOHE B AL A et A 615 mi A, 552 — 28 AT “NITERE” B F 2 2 i e 2 e R, 491 4 22 1 52
JE, IR CWIMEAT 7, X RRIMEAT IS R LA AE R, TR A HIRGE « CSi S I RS2 1m X 1m TR E
AR RASEI IR, XA S UK IRIRE, 1A 2 T3 R RS B K

2) HILENIE. MBI RN, AEEUE TR BT, FEFPR NI R — A /ME, RS HARCE S . XE T
FEA I B RSB R e 1 7, HBAERFB LT, RO BTSN, BB A WIS (R AR

3) fia5E A WIVERR AR B 5 PR AR A B

4) W RIEE T 2B, SECT R A B EGL (AR, NMiZTLMBIE.

R HE B 25 SR B0 R, AT LRI [ PR3 it -

D DT 6 MUK E——X 8RB KIREIT, SRARE R o

2) £ 6 B 11 NMEUEREFE Z B —— U UG I BUE RS BE Z R KT 6 B, FRPH A B EE R i R s #2m,
WATRE AT . F P R A AR A 4 5, R ) A 2 A

3VRT 1L ABUE RS BE—— 4 TR A BUEDRS BE 2K T 11 I, R A 4 R 5 M A5 1R o o 2 B 25 R AT Re AN HE T (ETABS
SR R AEBME A B AR ) . TERXPESL T, AP T B A e o .

BT UL 2R, FEFPIE 2240 A HORS FE 5 R AL 2 TR0 B B RS0, 200K B2 B AR (8 5 288 (TYPE) 25 “ Constr”,
WAHREREE RN “ConstrLine”s 4 HIRMOVE SRS, i ENITERRAR T, BB R IT R B 3L 4.

(2) HALADT 0

HEE PRI LA T 0 B, P NSREMR, XFRRGGMNIERMEEE S, NIBERME ALk EHiE, 450
TR, EMIET R RN . ERBEEANREREERS, Bresl 7 AREHEMRERR, i eA . o
AR A AR AT AR 2

D 8IS E SR mARE (CHEPalig “~7 B R BRI AL O E AT IR R AR B A B e LA
AT R PE, REA (  TR) 5 T BT B 1) RS ) 40 1) . R B R, e A R R PR A O L LS 1
MER, BAEWRRFARKIEHINEIE, EHIETEEMEE.

2) BATRHMEEAEES T, IS A MR . MM AEE NI . AN EE SR Z2 NI B2 B 67 I FE 45 S P
SERGRI BT BN, AR LA MBI R 3R IR A . Al X R R B A S A, AT A . IR it T R A
I A TR (BOE R R R AR, TOERI R R

3) BT HEMEK T, FWEEMWRIREIR, B A% = B s B EE T e A B Rw 2R, X AR 25
A R TP — 1 S ) B P S RO BT 55

4) YT]REAFAE P-delta B LTAELEMEE B JE IR, B U147 Witk P-delta T ARSI HH IS5 . AIIE4T— buckling
T, LA AT S T P-delta THCARTR], U %2 X7 RS M, 08 im0 B e h R Gl e 87/ T
1) O0F 2R e AR, T A B A0 S W A A



5) KA 2

S— 2=

2.2 TRIBTE

BFAEBAT &AL, ATage

B “ NIRRT,

BH MR LR .

25 WA RN 0 TOLH S

R R 1 P i R T2 75 5 B
P BT H B P HE R R B SRR, H T A = 2k, %ﬂﬂ%F@i‘%H’]l&ﬂﬁ T B P o0 (5 B
ZIPNE 2= S LV Rr

AT

VNSRS I )
F1 ELIRETES

fEE, IR 1

TR

BEhER

nuk

A

ERR RIS

Eigenvalue ** was

found out of sequence

KRGS MARE R, W5 T RRBURIEH, JF A28 5 I s )

EH G, AT AR

RITZ [Al &7k
A

NO RITZ MODES
WERE FOUND

Ritz [( R EOR G MWL FEREIEE, BRI VB 2N T 0 (s S . ik

AR, HERRIERE .

RITZ [Al &7k
A

**LOAD IS APPLIED
TO ONE OR MORE

AR TR E AL, W] RE T EURE P R R
BULES I, A EE TR

RITZ M. ZHMAEE

MASSLESS DEGREES | Jii i & X 5 [ J8 2 A1 &
OF FREEDOM Bz ik 5 s #k
1 T S T

e Hh 9 NO BUCKLING MOD | Ji i TH AT 40 WIEAR, ﬂn%a%ﬁ%/ﬂ&cm%%ta WEE . W HIT R
-ES WERE FOUND LR, RS HEPREESEER, TLéﬁikdﬁtﬂﬁ%

N2 T NON-ZERO TIME HIS | Zt/AR £V F2 THUF a6 T W46 25 A0 I 8RR M5 77 T 00, AH R 1 1 72 55 40
-TORY FUNCTION VA | fHLAUNFEIF 6. 50K IS, K F2 e PR E s (0, 00 BIATYHE
-LUE F’ﬁ%;ﬁsi

BT T, ¥ — Ik Rag AT i 4 L, LA KEEEIRETERF. R/, AR
T, TikiEtr 4T m‘, 25 /l\%?m
I

Fir L COULD NOT SOLVE | §i& THARTER, SEUGLE LHOTCIEIZAT, HIURZS THLAR 58-S SUR P .00
** THE PREREQUIS | ikisfT, ik P-delta TUHLARTENR, FEA LM LI TIEE K.
-ITE CASE DID NOT
COMPLETE SUCCES-
SFULLY

H 3 X 47 # | COULD NOT SOLVE | iR &Rt s BB a8, FRtE A 0 (ol ankase o i pr A ik 40

Iyﬂ 3k

PRl EESEL, H e

e b A

https://wiki.csiamerica.com/display/kb/Error+codestand+descriptions

BRI B, GPREIR. ML EE T, BRISREN, M AE T

S 3Lk
(1]

Inc., Berkeley USA, 2010.

Wilson E L. Static and Dynamic Analysis of Structures [M], Fourth Edition (Revised June 2010). Computers and Structures


https://www.cisec.cn/Support/knowledgeBase/knowledgeBaseMenu.aspx?menuid=475
https://www.cisec.cn/Support/knowledgeBase/knowledgeBaseMenu.aspx?menuid=486
https://www.cisec.cn/Support/knowledgeBase/knowledgeBaseMenu.aspx?menuid=548

SAP2000 F1 IDEA $HZEFIBGNIgIT
FEIX KEE

B CRIVMET I KRN GB 51249-2017) (LA i fk « B ST ™) HIAAT, ANE5HI B K it 52 SIBOR S E 1 HAL .
AT, AR FELE 200°C AN, EZ A ERERRAAR DN, AN BAA BT B #AE . (B0, A I 32 AR AR
600°C LA_LI, AP B ASAEA RTGH R Fe s Z5RR IR 1B R AR R IR0 . R, ANEE B K ettt il LLORIE S5
FER R TR AT 5, 0T B AN AN G B K RS ORI A A AN 7= 22 e N B L

PR B KHVEER 3.2.6 2K MUE , ES IR K BETH AR AT KBRS« 7R B B PR P - A SCLOR B E NG, HA
I ERENGE R RIS RIS KB THEE i % HLTE SAP2000 FIT IDEA B K SR I 75V o KB IV R AR TE VT AR BRI [B] 1Y, 2K
KT NES R A BOHEA RN T ARG (ERD HEX08E, Bl: Ry=Sy

1 MEBPBRFIHESR

R AR E AT NG KT I A B BRI T

AR PR Y K R Tl i 2k, R A SIS 2 AR P 24

WRIEA TR E AL AR 2 B SR S A A A FE 5

AR B 1l T B el T A G B R VB AT L A

FESERA G2 AT r ]I 255 FE A A 1) A K A0 AT T 23T Uk

AR B 1l T B el o 52 R AB R AN 32 25 R A1 O A 2 AR

He TN KT KRB IR BRI 8 (PR ORI ZEL S R AL AN R A () 5o P RS s ik

A

11 KRFHEEEFRIBHRYREE

W LR AR B N K T HIR 2R AT B K TS 3 6.1.1 ZRE . W T LALF4ESRMII N IR, t I BB I TR T,
=Tgo+345lg(8t+1); XF T LUEIEMIF N EMI KK, Te=Teo+ 1080 x (1-0.325e/6-0.675e25), Hir, Ty KR HTHIE NI ERT,
L 20°C .

HRAE B KSR 6.2.1 F1 6.2.2 MU, TEBT KR HIANFIHREE T 42 A0 (6.2.1-176.2.1-3) THE, A B KRS (G 1F
BEA#HAR (6.2.2-176.2.2-4) 5. WFFR, FMAAR (6.2.1-176.2.1-3) HAEETHSAEN ALK Ar (BUEARE KT 55) M
PRI T AT, , AR E R ¢ B 2N R E T, .

AT =a~—'—'(T -T)At (6.2.1-1)
X
a=a +a, (6.2.1-2)
4 4
T +273 T +273
a =c0 ( ) ; ) (6.2.1-3)
g :

PA_E IR TG B K AR R A ], AL A B o SRR P AR . AR R

1. WMARPIGRERCNER, Bl TeTe=20C;

2. ARAEHTKFIEEE 6.1.1 KT H S —ANETIREK Ar G5 SR 211 #UE S8R T

3. TR TARAAR (6.2.1-3) HHHMEIMER RS . ;

4. a RAANX (6.2.1-2) HHEAEHRERR a ;

5. T Tofla RARAR (6.2.1-1) MM AELER FEK Ar WIETE AT,

6. VLT +AT VESH NIRRT,

HEELLESE 1 E 68, HE n KERE RN RIS K nAr 25T KO g 1A £, BIAT3RE ¢ 20 AR KRS T o



12 BE TFREER HER
R, F AR B f, gk R S5

Jr=n.f (5.1.2-1)
1.0 20C << T, << 300C
1.24 % 10 T? — 2,096 X 107 T¢
Tr = - . (5.1.2-2)
+9.228 X 10° T, — 0, 2168 300°C < T, << 800C
0.5— T,/2000 800°C << T, << 1000C
[ Ny ALk [T Ry N ) AV 1/ N W =
EST = ZSTES (513-1)
7T, 4780 200 < T, < 600°C
6T, — 1760 (513.2)
e IM 600C < T, < 1000C o
6T, — 2800 TR

DAL 4R 1 5ER P RS D AE S5 R 7 A rh SR S5 A AT AN N g, B PR BT HE T JRAE G5 R BT Th B MR R AR PR 2T B

1.3 KR DRIPRSHEARFHAEAS

AL R K ARSI RS IR ARG R (FEAD RN S THE, N5 RE KR I 254 EmT e Rl M BL r 2. (FERD,
H R HIH A P ) e A FIME R E -

Sa = Yor (¥6Sgc + Stk + $1Sa) (3.2.2-1)

S = Yor (¥eSex + St + $,San + $u. Sw) (3.2.2-2)

Hrr, S, KO G BIR AR T SR E R NS . WTUAE Y, R A LA ska ik A i 7 SRl 5 i 5
I 1B oA, W DRIk RE 7 RE B S EE MR A TRA/ST=E N 1. JeAh, S5HEZM Ry, Tk &%
AR, 1.1 X T HARES, H1.0.

1.4 {NEEEERITIKISE-FEDE

KT ZEAOE . S0 SRR BRI, B RUE S E RIS, A T A SRR B
BHOSRIR T HIBIER I f, . TR

Aﬁgfr (7.1.1)

%Sfr (7.1.3)
M

N M (7.1.5)

KR T S A B2 S R AR R S R AR E VRIS, BRR A il TN BB BT f Ab, 1B EE I8 i
THIFIIARE BB QN PR, UK TR RO 2 IS IR E TERR OB, Fe e B R EL o, NARSEA P A0 LE AT R PR E %
Bl KE P AR 7.0.2 W€ o« oy, MIPHREE N T35 T 50°CHY, o, W 1.05 HREEKT S0°CHY, RAPRMUEREN N a, Ni%
LRAEARAE TR E -

N (7.1.1-1)

b =a. (7.1.1-2)



2 SAP2000 i 45 14 13 {4 B 2K i it

515 T HAH CiSApps 7E SAP2000 4N &5 Ky /M Al st i 38 ak b, LA AP A 1 05 sNARBEAN 45 KM R B K et ThE, Wk 1
FiRo ZAGAFTT LB B SRR, B ShPTIRaN A, s 2 A SR ST HE,  H sh AR S M T e S 4L

CiSApps(SAP2000v24.2.0)

BETE @ifEa wiHEE SRt SREME 288
| B ()
B 1 $f5x T ESE cisApps
S1E SAP2000 H 58 L iR T RIANEE /AT 5%, ARG A BRI A iR B K IELE. HAr, By ke vt ik —
v, R P AE DAHEZR e S 3% T Chinese 20181 WMk H “Limited st order” A%, Wi 2 Fias.

B $E2a1HEER - Chinese 2018

5 #iA
1 [RHAE Chinese 2018
2 ZEIR BEH({E
3 ERx Sway Moment Frame, SMF
4 SEER? 2
5 REEHED @
6 HHUEEURHvO 1
7 BBEREK (8T RE? 2
8 REETHEEWT =
S BWReB? 2
10 GiFH % | Limited 1st Order
N BEFE#ner 0

A 2 MBI K RISRA—M
E SAP2000 Uk # 5 ZHEAT B K Bt BIFFF st R4, f N DMPHRE S AMTHE ] 248, s 3 s,

PEEtgi R - O X

e (gﬁ)| APnE v ﬁﬂh#{#szzl fer

HPRESENHE RSREHASRRE (PRIFR)

24 [ S
FHRRREE PN E o FokaTiE 0.5 o)t
ik iR | Fphkmip v RiP2E [FEmAERE BEEH
35 EEsTEREr 05 v
& D0t e O3 A FTER
1000 - i A 100
B

B 3 mEMEFRATESH

2)ide CASINGT AL &5 1 SORMEIFARYE 5 Z i B G SH, i LR JORTEH 3.2.2 2% B 304 AR KRB AR K %
AMEEAG . &5, sl CERP BT BVA] G — A8 SAP2000 FE7L . [ KRR 58 i T A SRR LU R LA
E 5t

1 ARIEA LRI B B SO B 48 R i PR Ay A E S BE T 05

2. ARAE RIS AZ DO 58 A

3. MRAE A PRI A BT i U A2 SO 1 (0 5 P e T

4. ARFEA PR BEAE Yo B i TP A il O 52 IS A PR AN S B AP (A2 E R E & AT o

BRJe, BEXTBT KR RIS AT S5 AT AR BE T, BT SE O S A P (R B K e



3 IDEA S 519 15 B K& it

TRIET JRES 3.1.3 SHE, BNGEHTY B KRS B 5 1 e ) 1 b By K AR SR s A ] . IDEA 1EA—3K Bl
MR EE R S T S TR, B v22.1 BUAS R LT K BE it Thak. I ZE SAP2000 H 58 BB KBRS (I 5 K e b s, 3k
B HART M SN IDEA, SERARSEMITT SR K Btit. 55T SAP2000 il IDEA 2 [A] BIM #: LIRIE L N, 153 FISEEIRE
SRS (BTSN SAP2000 — IDEA).

IDEA 2 FRAAR SEARE NS KT B 3R . I8 R A2 7 =R 1 A T AARLB AR 28 . ARKGAR EN 1993-1-2 N,
il © M RS- 2R A B 4 B, FELLBIARRR £, BTONMZRHANE, TELUBINLIR fo0 R ARBEIE f,0 2 [HABEEYE, ik
SREE fe Z 5 NERAREBME IAFAE GRS FPRBL . STHTIR SAP2000 AMEEFI M (F K55 K B+ AR /&, IDEA RS 23 M it 540
BRI RE I3/ AR o A% 9 D RIIREER Jy, IR AE SRR T 55 v 2 B 7 - AR 267 R R B, sl 5 BiR e

Stress o A
fy,t) 7777777777777777777777777 :
250
_________ f 200
foo : : :
! =150
] -
i =
i © 100
i 50
Eap = tana i 0
oy ; : - 0,0 1,0 2,0 3,0 4,0 5,0
€0 Ey.0 Eto Cup Straine e[l
B 4 mE THMRIRL-RAEHLR (EN 1993-1-2) Bl 5 miR THRMRIRJ-RR ML (IDEA)

fein O AT SEPERE R Eaon ELAIRRIR £, 0 AN IR £ 0 AT IR EL, MREIE] 6 P i) h L RS 1 7€

Reduction factors at temperature #, relative to the value of f, or E,
at 20°C
Steel Reduction factor Reduction factor Reduction factor
Temperature (relative to £,) (relative to f,) (relative to E,)
for effective yield | for proportional limit |  for the slope of the
6, strength linear elastic range
ko = fralls koo = foolfy keo = EuolEs
20°C 1,000 1,000 1,000
100°C 1,000 1,000 1,000
Reduction factor e yi
N Effective yield strength 200°C 1.000 0.807 0.900
11 o=falf
i - 300°C 1,000 0,613 0,800
400°C 1,000 0,420 0,700
0.8
500°C 0,780 0360 0,600
600°C 0,470 0,180 0,310
0.6 -
700°C 0,230 0,075 0.130
Slope of linear elastic range $00°C 0.110 0,050 0.090
0.4 keo = Ean/ Ea
" = 900°C 0,060 0,0375 0,0675
Proportional limit
= - 1000°C 0,040 0,0250 0,0450
0.2 o Koo = fou /1y
1100°C 0,020 0,0125 0,0225
1200°C 0,000 0,0000 0,0000
0 T T T T
0 200 400 600 800 1000 1200 NOTE: For intermediate values of the steel temperature, linear interpolation may
be used.
Temperature [°C]

A6 i T4 BREMRIE NI AS (EN 1993-1-2)
il 7 Fron, AT IDEA HARYE 75 EE AT RIS AN R ARAR . W84S B IR 42 18 2 TS IR E, @R AT SC 1.1 TR AN
FIFFREAE T, o \DEA KRYE LRI B R sl T AR IR 7 7- AR M 28, THEARER . 1B AR EE IR . NARERN /7, B i iE
AR E AT


https://www.cisec.cn/Support/knowledgeBase/knowledgeBaseMenu.aspx?menuid=865

Widener (WID1a)
End plate (EP1a)

Widener (WID15) Material degradation
Steel plates EN1993-1-2 =
Bolts EN 1993-1-2 ~
Welds EN 1993-1-2 -

B 7 SR AR
4 B

A e PR EEA 4R T AR EE R B K BT IO BOR ZE i, B JORTHIR G AR THIR TH S AR AR BB R . 31
{EIE T HLAf CiSApps 7£ SAP2000 Ktk E R LAY TP 2 AN S5 M A4 £ (¥ B K Bt ZhfE. IDEA AT A I 2 AR 4 R 1 e (9 75 K
BeitThAg, (L HATOR T RObR . SRARMUINE AT, J5 BAR PR 23 F b [

S2EFH

[1] EESTHNLE M K 3 AR TS GB 51249-2017
[2] &5 HIBETHFRIE GB 50017-2017

[3] Eurocode 3: Design of steel structures — Part 1-2: General rules — Structural fire design



ETABS API AI'JN48

REE 7

i3

1. #EA

ETABS 1EN—#GR K FF M T84, ETABS API (MR FHwAER DD N TRMAI &N R4 T =) R
PG TR EERE SRR RN, (5B) AP gt r] LM A a2 77 AR ETABS #1058 KT RE. ETABS API i5
LRI EM, % APL 5 K ZHF BRI RmAETE S #H2, £LFE Visual Basic for Applications(VBA), VB, C#, C++, Matlab, Python(COM),
Python(NET), IronPython.

API SCRfifE . Excel A =7 N AR KIHH ETABS, it API ). Bk BITHM, i Ee L Eis
ETABS S IhRetA4E & . TAEMATCAE API 408 ETABS MASGIE A WL BIERE, £/ AP SN HEFAE
ETABS ¥ BTA E 2 i AB T BOR, J8id AP 7E A8 2 (8] 6 g == 5 1T S8 25 (0 ) e 2, SIS R 00 ) e ff A % (B
FRSCrE, AKAEAR R B . SEA 5] ETABS MIdr & IRE. $2HU ETABS BT AR THE B . BT X Le#fnT L
BT ETABS (W B4 TH, £H SRR AR 5.

SAP2000 H v11.0 lxALLUE, SIANT APIBhhE, B/, ETABS 2013 fiRAT 445 A APL ZhAg, M ETABS v18 RASTF4E,
API FEZFR P A A SIEFMCA, #ltn, LARTR API FE4 %54 ETABSvIT.DLL 4§, ETABS v18 K LA ERUAN API EATRA
ETABSvI.DLL. MR P imfEF 5| T #0 ETABSVI.DLL, iR EERIRE KA L AT 3T 5, 25 i S
T2 ¥ ETABSvI.DLL 5| FiKs B 2 FH 45 1022 256 7= i b v A (¥ 5B hit ETABSv1.DLL.

[ERF, M ETABS v18 FRATF4E, 5IANTHH API FE CSiAPIvI.DLL. %5 SAP2000. CSiBridge I ETABS %,
A= R FTA B R AR A IR A% . PR RITER LA 5| A CSIAPIVI.DLL ) APl & NAHMF, HiEHkF
SAP2000~ CSiBridge 3 ETABS, Mt ¥ T8, 5Hf ETABSvI.DLL 25f8l, B SAP2000. CSiBridge 1 ETABS
BATT M EERA, FEFELHR CSIAPIVI.DLL AN &EAs,

2. ARFIREESEBAR

ETABS APl JF & SCH 2R JT & 3145, 7] LL#H Visual Basic for Applications(VBA), VB, C#, C++, Matlab, Python(COM),
Python(NET), IronPython %§#47HF % . VBA T Office M&MAEF+, W Word. Excel %, M, BRI
I, HEJUMITRIME SR E RPN RIE, JIERENNARER —E T/, 7 URIE LG &SIt R
78

A Python(COM)E = A, NEITRKINEHIFEE . %85 Python I IR B IEA L, £33 Python J5, H4A IDLE

(python’s Integrated Development and Learning Environment) #i¥#%, i%Zmfas (A B R, @M, HXFEARIR&. WaTblz
FH B AN IDE (integrated Development Environment) #AT/HE%E 5iA, LA PyCharm Afil, PyCharm #&—#} Python
MEERTT RIS, HF —BERYH - A Python &5 RN IREACRM LR, i, EikaEs. T HEH, Rk,
HERIR RN E T RE .

7 Python Hifiid COM A4 ETABS i LT J 4], f#H Python ANEEE A COM A, FEMBIA LIV
7] COM HH-HIE comtypes, comtypes 7&—NEE A Python &, BILIXANE M, EHiEx COM LT R0, LI
Xf ETABS fJif A -

THZERTTER LT, —MRIE PyCharm H122de, —FpRild pip dr & %%, H—MR %S Anaconda, =Fh2ede 7
7E PyCharm "33 AT {§ .

2.1 FRINGRERS

> PyCharm 223k
7E PyCharm WHE & M s “+” %8, 7EFE 0T FHESCHE O, MNELRERPE R ed, R¥wmE, 715
WEXEHE, 7 LUEE|IC AT comtypes 2, 1K 1 fis.



Project: ETABS API Function » Python Interpreter

Appearance & Behavior
Python Interprete Python 3.9 (ETABS API FL

Keymap

Editor Try the redesigned packaging support in Python Packages tool window

Plugins

Version Control

Project: ETABS API Function
Python Interpreter

Pr 1 Structure

Build, Execution, Deployment

Languages & Frameworks

Tools —
Settings Sync Description
Advanced Settings comtypes
miype
Specify version
Optio
Package ‘comtypes’ installed successiully

1 23 comtypes P&
> Pip frd 2%k
EFF BRI H cmd 74 H, fi\ python -m pip install comtypes 14>, BB 1T %%, BIR Successfully installed
comtypes-1.2.0, FNZIEMT), WROCERLE, SRRCERENHEAEMRA, WE 2 Fir.
FTFF PyCharm FIR B L, 7 LUE RIS EIEIN comtypes B S+ .

CAWINDOWS\system32\cmd.exe — O X

2 %% comtypes
> %% Anaconda
LIEFEF PyCharm 5 Anaconda,  Anaconda #&— YR Python KATHA, HH {14 conda. Python. comtypes FIfRZ
WIH T HEA, Frlla%E Anaconda &, FiANTE %% Python T o £ PyCharm & T2, 7EULE LI N CEE Anaconda B2 T
i) Python fi# % 2%, Anaconda 34+ IR HUE B ) 4863 A\ PyCharm 2, 41l 3 Bk,



B Settings

Q- Project: PycharmProjects @ Python Interpreter =
> Appearance & Behavior Python Interpreter: ’J Python 3.9 C\ProgramData\Anacondad\python.exe
Keymap
> Editor
+ - 20D e
Plugins = .
Package Version L4
A Contro} - colorama 044
~ Project: PycharmProjects =

Python Interpreter conda 4103

Project Structure = conda-build 3216
> Build, Execution, Deployment co:a-conmm-tmst 0.1.1
conda-env 260

> Languages & Frameworks

ngu conda-pack 0.6.0
> Tools conda-package-handling 173
Advanced Settings conda-repo-cli 1.04
conda-token 0.3.0
conda-verify 34.2

3 XEBE Anaconda HIEE

22 APIEAEBR

ETABS APl W7 AR, SMERAMPNEREA. SMRARE: 5— M AP MTEFF, %8 838 o) Rk
ETABS 127, #SHilBAFSAT @M, i, 45 RIBHEERAE. ARPRA RS 5 A Thaedth, Wit — D ahSsEE (dl
SO, AAEEE ETABS M THEPME, SHATHRBERIER, BERMEHE T AP mENEL:, M ETABS BA Thaem A 77
{AHFE .

AR ETABS API Fifhif F 7 7wl .

(WWEEA, PSR, Wl 4 FoR, RS RI R, TR A3 BN S R .
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[£] Release Notes |ntr0ducti0n

el @ Key Concepts
@ Examples

im @ ETABSVI : ) ) i~
: B k.v ch H This document illustrates how to connect to ETABS using the CSI Application
g e oieeaaeee aeel Programming Interface (API) from a variety of clients.

The APl is defined in the form of a .NET 4.7.1 dynamic link library, and is
implemented by ETABS. It can be accessed from .NET 4.7.1 and COM based
clients.

Please note that ETABS must be installed both on the API client development
machine, and on the client end-user's machine.

ETABS®, SAFE®, SAP2000® and CSiBridge® are registered trademarks of
Computers and Structures, Inc.
Copyright © Computers and Structures, Inc. 2023. All rights reserved.

Send comments on this topic to support@csiamerica.com
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@ cAnslysisResuhts Methods
E @ chrahRehtes erace
= @ cAnalyze Interface
= @ cAreatim Interface
= @ cAreaOb] Interface
= @ cAutoSeismic Interface
=@ cCoseDirectiistonytiness Intert.

2@ <. inear In

icAnalysisResults Interface wi#z11

Assembly: EYAO5~| (in ETABSV1.01I) Version: 1.000 (127.00)

ETABSV]

4Syntax ifii);

[

public interface cAnalysisResults

B

VB Cee B2

type exposes the following members.

3 @ cCasetiyperStatic Interface
= @ cCazeModalEigen Interface
+ @ cCaseModaliistorylinesr Intert

% @ cCosestaticinesr Interface

® @ cCaseStaticNonlinear Interface
= @ cCaseStaticNonlinearStaged Int
& @ cCombo Interfsce

® @ cConstraint Interface

® @ cDatabaseTables Interface

= @ cDCoACI318_08 IBC2009 Interf.
% @ cDCOACI318.11 Interface

© @ CDCOACI3N8 14 Interface

= @ cDCoACIZ18_19 Interface

% @ cDCoAS_3600_08 Interface

© @ DCoAS_3600_2018 Interface

= @ cDCoBS8110 97 Interface

© @ cDCoChinese 2010 Interface

G R FH 3K 2 B K

% @ cDCoEurocode 2 2004 Interfac

: Propertles Ji
' Description
4Methods J;i)
Name Description
d AreaforceShell Reports the area forces for the specified area

elements that are assigned shell section properties
(not plane or asolid properties). Note that the
forces reported are per unit of in-plane length.

ArealointForceShell Reports the area joint forces for the point

elements at each comer of the specified area N

) Release Notes

Qemssn
() cAnsiysisResults Interface
© @ chnalysisResults Properties
= Q codiBotsMetad -,
| ) AresForceShel Method |
"R Areslcintiorey

1) Areastrainshell Method

3] AreastrainShellLayered Metho

3 Areastressshel Method
Metho

& csian ETABS W1 - @ x
4 @B o« 0 O & & &
BE E® b® s St BN I N8 BARQ
VMax
B! i A
20 | x5 | mms | emso | Type: System.Double(]
9 introduction ~ The maximum plate transverse shear force. It is equal o the square oot of the sum of the

squares of V13 and V23. This item s only reported for area elements with properties that
allow plate bending behavior. [F/L)

VAngle

Type: System.Doublef]

The angle measured counter clockwise (when the local 3 axis is pointing toward you) from
the area local 1 axis 1o the direction of Vmax, This item is only reported for area elements
with properties that allow plate bending behavior. [deg]

Return Value
Type: Int32
Returns zero if the forces are successfully recovered, otherwise it retums a nonzero value

] AssembledicintMass Mehod

3) FramescintForce Method
8] GeneralizedDizpl Method
2) Jointace Method

8 JointAccAbs Method

8) JointDispl Method

5] JointDisplabs Method

2) JointDrifts Method

8] JointReact Method

2) Jointvel Method

3] Jointvelabs Method

3] UnkDeformation Method

B 8 mEHxRiER

DL IN# L R 5 AddMaterial Method 943,

ks

See Results for more information.

Public Sub Example()

*dimension variables
Dim SapObject as cOAPL

Dim SapModel As cSapModel

Dim ret As Integer = -1

Dim MumberResults As Integer

Dim 0bj() As String

Dim Elm() As String

Dim PointElm() As String

Dim LoadCase() As String

Dim StepType() As String

Dim Stephum() As Double

Dim F11() As Double v
Dim F22() As Double

B9 m¥fER=pl

BB HUENREREE R E, "TLLZ%5 Example 4

AMEA AR D “AIMPRL” XEHE, S80S BRAE A RIS HE A a0 258 R A8 10 s

[ CSI API ETABS V1 — O x
B & (] (Y lsexamples
3 s 2 .14 =0 w -
‘ Usel = matic s example) M
820 | s | 2mo | am=o | e e S r
Dim ret As Integer « -1
@ @ cPropFrame Interface a Parameters creste ETABS chject
@ @ cPropFrameSDShape Interface : - wlw_m::(- e g ID("CST, ETABS, AP1. ETABSOb fect™ )
@ @ cProplineSpring Interface Name ! "start 1485 aplication
cl |
a “ ‘add ASTM A706 rebar material property in United states Region
d ret = SapModel.PropMaterial.AddMaterial(Name, eMatType.Rebar, “United States”, "ASTM A786", "Grade 60")
& PO MIatETE METGas fame 1o 1
“ereate stael duck tamplate wd
A t another n1  Saprote] 130 M toel0uck(s, 12,12,4,4,26,24) \
) ChangeName Method MatType . || [ usoim wowe reu meteial roparey i it st M T ]
3 Count Mk T ETAI i ret « Saphodel fal Adduterial (Name, eutType Reber, “United States”, “ASTH ANG", “Grade 80°) |
‘el 33
[£) Delete Method This is ond “Ersbmiect dpplicationxit (False)
? GetDamping Method Region S ' clean up ;r:&’.l,::"‘
{E] GetMassSource Methoc Tyﬁg Syst{ Etabsibject = Nothieg
(] GetMassSource_1 Meth: The redior ]

[£] GetMaterial Method

"CS:Matehallerary'xml located in subfolder “Property Libraries” under the program

[£) GetMPAnisotropic Meth installation. *

[£) GetMPisotropic Methoc Standard ~

[£) GetMPOrthotropic Mett Type: System. Stnnc\' X

[£) GetMPUniaxial Method The Standardname

[2) GetNameList Method specified region>-.i JmEe Ushed Sins &

[£) GetOConcrete Method Grade ~___ R TTE Y Rebar v

5] GetOConcrete_1 Methok Type: SptemStrind  *kg/m% ASTM ATOS v

[£) GetONoDesign Method UserName (Optional) -‘T A HHER 7“.” v

[£) GetORebar Method Type: System.String

[£) GetORebar_1 Method i

[E) GetOSteel Method Return Value : WwE L]

[£) GetOSteel_1 Method Type: Int32 i

[£) GetOTendon Method Retums zero if the matenaI'D'rb’D‘ér‘fy'l's' SUCCESSTUNY aaded, GRETWISE it FetUrs anonzers ™
5 o

>
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|E] Introduction ~ | [2) IMPORTANT NOTE

[8] Release Notes Introduction
# @ Key Concepts r _______ 1 @ Release Notes i_ _________
@ Examples | ETABS | @ Getting Started SAP2000 !
‘ | ) |
= W EZEE . | @ !
= ) cAnalysisResults Interface @ General Functions
___® @ cAnalysisResults Properties _S® Analysis Model __
[ “® @ cAnalysisResults Methods | | @ Edit

|= @ cAnalysisResultsSetup Interface
| @ cAnalyze Interface
| & @ cAreaElm Interface

| @ File
| @ Definitions
| @ Object Model

|

|

|
# @ cAreaObj Interface | @ Analyze :
@ cAutoSeismic Interface @ Analysis Results
# @ cCaseDirectHistoryLinear Interface I @ Design I
@ cCaseDirectHistoryNonlinear Interface | @ select |
Im @ cCaseHyperStatic Interface @ Options |
= @ cCaseModalEigen Interface | @ View |
e @ cCaseModalHistorylLinear Interface |_Q_B_nd_ge_Agvi1c_ed_|
lem @ cCaseModalHistoryNonlinear Interface @ Plug Ins

|
|
|
|
|
|
|
|
|
|
5] @ cCaseModalRitz Interface | @ Database Tables (Interactive Editing)
53] @ cCaseResponseSpectrum Interface | @ Example Code
|= @ cCaseStaticLinear Interface | @ Alphabetized List of Functions
| & @ cCaseStaticNonlinear Interface | @ Obsolete Functions
|® @ cCaseStaticNonlinearStaged Interface | @ Breaking Changes
|& @ cCombo Interface |
|& @ cConstraint Interface |
# @ cDatabaseTables Interface |
# @ cDCoACI318_08_IBC2009 Interface |
I@ @ cDCoACI318_11 Interface |
|m @ cDCoACIZ18_14 Interface
@ cDCoACI318_19 Interface I
[ @ cDCoAS_3600_09 Interface |
|= @ cDCoAS_3600_2018 Interface |
| @ @ cDCoBSB110_97 Interface |
| @ cDCoChinese_2010 Interface |
|= @ cDCoEurocode_2_2004 Interface |
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[] Introduction

[£] Release Notes
@ Key Concepts
:= () Examples
[5) Overview £
[] Visual Basic for Applications (VBA]E'
[£] Visual Basic or C# 2012 (.NET 4.0)
[E] Visual C++ 2012 H
[E] MATLAB

Blpyvon M)

Python (NET)

@ Breaking Changes

Python (COM)

This example was created using Python 3.9.7, 64-bit

1. Download and install Python 3.9.7 or higher for Windows. Python is
freely available at python.org

2. Install the Python package "comtypes”. This example was created
using comtypes version 1.1.14 .

If you are using Python 3.4 or higher, you may install by opening a
command prompt with administrative privileges and entering the
command:

C:\>python -m pip install comtypes

Please note that your computer must be connected to the internet
for the above command to work.

3. Create a Python .py file using IDLE or any text editor and paste in
the following code. Please pay attention to the comments in this
code block; they contain important information about running the

scriot.
< >

v

]
[1] CSI API ETABS vi1.chm # B3k

13 FHIRT
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e e el et
R FNE| Yz 258 9y, 7 25005 ? ‘7R Gt
SSRE W WE WS WE WE W Wl e
Ioﬁ.% 4.824 2.706 2.705 3.607 4.451 3.250 ‘ 3226 N\O.
el P o A N 8‘5"&‘3"‘"\% """ N N 0yl
FSHTS & 2 3 wE HIH12 3 MR2s
A J ~ I
= 0396 0.496 0.431 0.405 0.413 0.459 0.459 0.360 0.397, %0
SBad 5 82 Sope S 8 8 oast
R 2 8 B %s R 2 R
- C’/ o N ~ ©o L4 ~ o © oo
! |
0075 0.078 0.077 782
S oo S 8 oloas 8 8 S oiinB
~— s A, 7 =14
553 g g 8 B8 8 jiyek oS g Wes
1 I |
0819 400 0.506 0.446 0.427 0.417 0.477 0.471 0377 0405810
T 5 8 & 5 5 8 Do &
payrc g pi P S S = P SHP S
L AN N S 2L LA N S ICE
\o#79441 | 33857 1380|1380 2938 _2102| 1321/ 13317 4161
N - T - - N
173D | ; gy s) Tran® O ‘D ‘%P ‘2R N
o S SN SR S S SHF S S o

! 'l
Faeh350 | 0245 | 0254 | 0252 | 0262 | 0251 | 0255 o237 | 0.362 %7

2 BEAKPHMRLI L E

Fy R TS5 F R T LU o P PP 2 i S ) S T K P43 R T BAT 22T 4,

A S ) R T KT AT Y

- mmmmm

HRRIEHEEERK
S, RO
HHERA




Tz & Wil ZEGlETih

ERMIRDE /SOLUTION

—RORL,  HNEE R R T KT BEAT Dot 32 i, REKRAREAT SRR, RS ROR, ArTRE RIS 4.451.
A HIEGITARTEL, AU RE PRS0, BRSNS EIUEA . 25 2 Ptk 1 Ak 2 9 Bct4eay,
R R B SCR AR AR, LB 3. & 4,

Axial Force & Biaxial Moment Design Factors (H1-1a)
e

Axial Force & Biaxial Moment Design Factors (H1-1a)

| LRE ] K, K. B, B. | c, lL&%& | Tk, K: B B: | Cn
Major Bending ;| 8.963 | 1 1 1 1 1 Major Bending || 8.963 K 1 1 1 1
AEE | 1§ 1 1 1 1 1 ek |1 1 1 1 1
| P—— —
WA B SE WEHAEE S5
Ly K. C. Lw K C,
1 1 1.316 *@14:1 1 1 1.316 *@14:2
pic W Egn.(H1-1a) D/C t. Eqn.(H1-1a)
= (P /P )+ Sqrt[{(8/9)(M =z /M .z )) > + DiCH. = (P, /P.)+ Sqrt[((8/9)(M o; /M ., )) 2 +
e (B9)M 22 M .22)*] e (B9)(M 22 M .22 )]
4.451= 4.414 + Sqrt[ (0.036)2 + (0)2) 2102 = 2,083 + Sqrt] (0.019)% + (0)?)
HhohAnREEN WAhFREH
P Force (kN) P../Q (kN) P .. /0 (kN) P, Force (kN) P .. IQ (kN) P../0Q (kN)
48.3918 10.9625 1556.4446 22 8326 10.9625 1556.4446

E 3 M1 g

HIEX P 3 M 4 (K BE RBOHGRAR KB, TSR RS (L RHO EPT R RT7 A Z 5 R

Bl a # 2 Bt

R, X

TRAR AT AT, HIE SRR UK, BRI 477 17K L RENZ50 1.0. HIE 3. B 4 hroffE, &
BRI R TSR R KT 1.0, BWIIRBRK A FE 1 9 IR I AT AT 1 RKEATIRE . X 2

KRR, FEM P FEELE.
Wrh A B AT HERT, i DB >ARHESE
AT, BTSSR AR (He).

[ wiEBaHESIA - AISC 360-16

B 5 2Bt B

BO>EAR/MBUERI LM, B RERREIE N 10 (B5), Z

o/ 0371s] 0317 0 318° 0331] 03105 03025 0308 0321 0 48
s e N o B Q Q U4 (7}
oY B B % ¥ R Yl R Yt s et e
22 | Total-Camber Deflection Limit, abs, mm ik 2 0_064-1\ 0073 Bl ° 059 9,0_59 ._‘?9‘7’?9_ 0070, 0. 06% 0. 0629_ 004t |
B %o 8 o S RS
23 | Specffied Camber, mm 0 2k > & S E‘ 8 2 2 :,‘ X
24 | Net Area to Total Area Ratio 1 o 03967 04962 0431 0405_ 0413, 0450 0459, 0360 0301
N O N @ N o bes N ® N O
25 _ | Live Load Reduction Factor 1 2 S 8 % 2 .‘;@q,g < 8 8 '@‘b‘g
K% N @® N9 N @® N
& 3 8 & 8 g 8 8 8 %
"28 | Unbraced Length Ratio (LTB) i mo 4oo 0506 |_0.446 | 0427 | 0417 | 0477 |_0A4T1 | 0377 | 0405 | _
5 & B Baps B8 &8 Beol
23 |Bffective Length Factor (K1 Major) 1 e B B ’g;“ S s |5 % o
30 | Effective Length Factor (K1 Minor) 1 i [-poes 0063 op 048 048 0. 059 osa 049700497 0066 ||
[ : i 2 S o
31 | Effective Length Factor (K2 Major) 1 *? > QW@"‘ ce} 2 % 7 w‘éﬁ" o‘@ S
32 | Effective Length Factor (K2 Minor) 1 0.350 0.245 0.254 0. 252 0 262 0. 251 0.255 0.237 0.362
33 |Effective Length Factor (K LTB) 1
34 | Moment Coefficient (Cm Major) 1

Bl 6 1E1L /5 H R AP R b
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539K 5 AISC 360-16 FIEKFR Eurocode 3 HEATIREL, KINFE B AHZERK (il 2, 3). W&t 5k ?
J Maximum Stress Ratios (AISC 360-16) ] j Maximum Stress Ratios (Eurocode 3-2005)
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R 73 7%/SOLUTION
— R R R PRI AN BT A

Tz & iR = GlETih

R FAAN A [ R RV REAT BeTH I BT LEAR ZE AN S KBk A N LEA &R, 1EAE

FERERRE I S BN S U 5 SE PR R DL AT S BN, SR ] BEmt 2 o SO T B B R BONA K R UE 8.

AEBIAG, B a. B 5 AR—EHES R HFERR.
REN 2.168 F12.511, LI 4 Ebr0 1 F1 1 KIKZ,

STRESS CHECK FORCES & MOMENTS (Combo STR)
Location Pu Mu33 Mu22 Vuz Va3 Tu
200. -59582.€21 1€€835.757 580818.€45 -834.18% -2820.083 0

MM DEMAND/CAPACITY RATIO  (Hl-la)
D/C Ratio: 0.33€ = 0.273 + 0.014 + 0.04%

= (Px/Pec) + (8/%) (Me33/Me33) + (8/5) (Mr22/Mc22)

COMPACTNESS

Slenderness Lambda  Lambda_p Lambda_r  Lambda_s Compactness
Major/Flange 14. 30.55 41.175 Compact
/Web 14. €€.874 157.514 Compact
Minor/Flange 14. €€.874 157.514 Compact
/Web 14. 30.58 41.178 Compact
Axial/Flange 14. 41.175 Compact
/Web 14. 41.178 Compact
AXIAL FORCE & BIAXIAL MOMENT DESIGN _  (Hi-la) __  __  __
Factor L | = K2 I Bl B2 Cm
Major Bending 15, ik e 1. 1. 1.
Minor Bending 1. | I 1. J 1. 1. 0.6
Lltb Kltb (=)
LIB 1. 1. 1.¢€€7 AISC 360
Fu phi*Pnc phi*Fnc
Force  Capacity Capacity
Axial -§9582.6€21 2143s51.318 371280.

B 4 AIsC 360 HMAETHEAET (R

RRBRIS S TSN TT, MK 5 Bt
PR P I 5 4 R 8 A7 Bl 2 BESRAR KR

eI K Factor R 0NK AR A 20K

DESIGN MESSAGES
Error: Section overstressed

STRESS CHECK FORCES & MOMENTS

Location Hed My, 2d Hz,Ed vz,Ed V3,Ed TEd

0. -65€14.55 1€€835.757 6580818.€45 834.155 2588.0983 0.
P2 DEMAND/CAPACITY RATIO  (Geverning Equation EC3 €.3.3(4)-€.€1)

D/C Ratio: 1.073 = 1.045 # 0.01 + 0.018 1. Overstress

= NEd/(Chi_y NRk/GammaMl) + kyy (My, EG+NEd eNy)/(Chi LT My, Rk/GammaMl)

+ kyz (Mz,Ed+NEd eNz)/ (Mz, Rk/GammaMl) (EC3 €.3.3(4)-€.€1)

BASIC FACTORS
Buckling Mode K Factor

28511

Eurocode 3

AXIAL FORCE DESIGN

NEd We,Rd Nt, Rd
Force  Capacity  Capacity
Axial -59€14.95 412500. 412500

A 5 Eurocode 3 MAETHH AT (RkAR)

SAP2000 K FH RRFRHEAT M FIR S, BRINAT UK B R H K R AL MRS HE SR 5E, A o oA B R 35 4 B

R, NP EHER A P B, AR E RN 1.0, WK 6 HHHIZL s S K2y Al K2z P

- 714, KEle

(K158 27 I (K1y) A28 T (K1z) AEFEAT SCEAR R TE A MK R EG T 0 Mas st 2 U i — Lo B R 8k 19,

ARBILFTEL

ME 7 (9 D/C LR AL, BECA B R B, MIPFR O 0.335, AN 4 sRigSEhR R ) LS5 SREGE -

H sE=81+E%W - Eurocode 3-2005

R #if "
16 |18 #; PR {5 abs EFE
17 | (Bt H0 8 & +3% #)BR {5 abs | BRI
13 |3E %R {E abs EERA
19 |5 R {8 abs BFEHA
20 | 1R E PR (H abs | 2 FEH A
2 HERME BRI
2 |FIE@EAL | EFHIL
23 EE AT AR | EEHL
24 | Unbraced Length Ratio (Ly) EEE
25 | Unbraced Length Ratio (Lz) | EEHIA
26 | Unbraced Length Ratio (LLTB) BRI
27 |Effective Length Factor Braced (K1y) BEER
Effective Length Factor Braced (K12). | . ... _BEH
Effective Lenath Factor Sway (K2y) | 1 |
30_|Effective Lenath Factor Sway (<22) _| .. _._._. — I
31 | Effective Length Factor (KLTB) | EEI A
32 |Bending Coefficients C1, C2, & C3 Op... Method 1 - EC2
33 | TEaFd 1) EFHI
| SHRS €2) BRI

6 &&m#@iﬁfrﬁﬁﬁﬁﬁ

STRESS CHECK FORCES & MOMENTS
Location Ned My, Ed Mz,Ed vz,2d v3,zd TEd
0. -59614.95 1€€935.757 580818.€45 834.19% 2988.093 0

P2 _DRMAND/LBPALITLAALLQ . (Gaveiaing Rquatisn. -D £.3 L(\J .
D/C Ratio: 0.335 = 0,307 +

SO
hi_ LT My, Rk/GammaMl)
(EC3 €.3.3(4)-€.€1)

Eurocode 3

1€.3€7

AXIAL FORCE DESIGN
NEd ¥e,Rd Ne,Rd
Force  Capacity  Capacity

Axial ~59€14.95 412500 412500

B 7 Eurocode 3 MHE4HTT (B K2 /&)

s
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SAP2000 v25.0.0

=B R B 1/ VODEL

W 1 PR, EERIRMER ] M AR &, BKRE 94m, BEJE Am, R 3m. i, SEAFAISIAE EECR TN, 8
FERSZHER AN . S5 MDA BB Uy 7 T2, BTH AR IR N 0.15g,  HURR TSR AR B 70 ik S S 1B

N
Sy, ﬁ‘\“

SN

B 1 REHERT TSR

[F0 A 1 AR/ PROBLEM
el 2 s, SAP2000 i AT IAAAE “ st s, ok S T

Y HAERNING ¥ * ¥

NEGATIVE VALUES HAVE BEEN DETECTED IN THE ASSEMBLED MASS MATRIX

FOR MASS SOURCE: MS55RC1

MOST NEGATIVE VALUE = —-0.01832¢

ALL NEGATIVE VALUES HAVE BEEN SET TO ZERC, BUT ANALYSIS RESULTS MRY BE
INCONSISTENT OR DIVERGENT, MNONLIMEAR ANALYSIS MAY BE SLOW OR FAIL TO COHMVERGE!

==» IT IS5 STRONGLY RECOMMENDED THAT ¥OU CORRECT THE SPECIFIED MASS SOURCE
==> 50 THAT THE 5UM OF THE MASS AT EACH JOINT DOF IS MNON-NEGATIVE!

==> CHECE FOR LOAD PATTERNS IN THE MAS5S SOURCE THAT HAVE UPWARD LOADING.
==> SEE TABLE "ARS5S5EMBLED JOINT MASSES™ TO LOCATE NEGATIVE MRS5S VALUES.

B2 %F “ARE” WEEER
BRABHR I E/SOLUTION
e 3 fiR, FETEIREAEREE LRI, Y AURAE & S A 7 R B R . 0 AR R 4 H 1 B

WRE AR E R L, SAP2000 fiE “ R B AE BRI BT ST BONE . R T RS PR R R DL 5
FRESRIZAIE 2 A, HEFF RS IR RN SOR (E ARIED) A (LR A8k~ ).


https://www.cisec.cn/Support/knowledgeBase/knowledgeBaseMenu.aspx?menuid=436
https://www.cisec.cn/Support/knowledgeBase/knowledgeBaseMenu.aspx?menuid=368
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TR,
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B 3 £TEHIHBRARENREFRE X
W 4 FoR, ABINES R ) 55— A BUR A7 R B B R L (0 R I 1E 4 DEAD AR # LL2, 5 7 B A 8 52 32
T IERA AR 75 EAE OB . ISR 5 WL IR AR ) b B, (B P2 SR ARAE “ iR .

B4 BEHFA KRR (LB DEAD, AHE LL2)

5 A U B R T A N B R AR TR R R, R (R > HEZEAT B> e P k] . DA b 75 AU U rh far A
ARG E AL BAC A T L, SR IR L “F=M/L” 15 SRR O A R T s xR K R g g, sl s K
kTR, T AR E R LT R, W RRENAE. @B S IR AT LT A R A AT A R
S D4R E > 11 AT 3> ST K] A& LR /0. XM SO A S ESUR B S, OS2 oK

}i r‘ﬂ H‘J% EP jj ° Load Pattern DEAD
F Point Force

Coordinate System GLOBAL
Load Direction X
Point Force 22275 at 44216

|

% |
|
| Pontwoment |
Distributed Force

Coordinate System GLOBAL
Load Direction Gravity
Start Force/Length 8.2 at 2.0479
End Forcel/Length 58.2at525

Bl 5 BETHIZE PSR HIZR R )48
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ik 4 Fro, DA FIAR PR R D) R0 75 SR B FEAR, i DUOE AR 15 RPN Ae o bR TSIt A mh X H AR
B RN e B AR DR AT, —FHUIEIN RER X e a . Bk M EIRTVE B SE R 2 46, H Pt r] DLl B A
BRI HAR T s A A . X AMRAE T EAE AutoCAD i i T2k, ARG BA DXF ORI T 3N IDEA.

B 4 PR BRI i
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ERSEE R/ SOFTWARE
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RER 1/ ODEL
K559 400X 400m, LIy 3 JE, JEREL) 60m, B o e P4 Mg SR PR B0 T AL (8 T50 e (B B 404 T

B FERCRFAREHEILA 7 58, IAATE 300 SAARMEMA, FERFRA R ITH. SARACR AT S ik, ot
FUbR Y VR AT S R R B AR

B 1R RERE

[FIEHBIER 53R/ PROBLEM
WG REAR J5 TSR TR SO L T 2 PR s iR iR .

353{ TEE: BEEE, a8 BRRNE:

B 2 A& s
R INE /SOLUTION
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Baja, PljaAEREF (RRE] S~ DRERHIERR] PR afR g e (83, —f 0.1 WREMEIEA—MRAE,
AR R R AR B /N THZAB K RUA% 70, IR R o AR X A 22

i 0.90
080

070

0.60

0.50

0.40

z a30

[ﬂ_. 020

X
=

B 3 Mg REE

GRS TR, JERAIUTREDN T 0.1 BN R, EEEMBEh LI, ML E R IImE 4 P
A XM BAEAEARAAEIZ N T “ HARRITR” IR T, — BEX AL B R A7 1E R 0 i 1) AL

B 4 PSR BRI R

iR (A G5 AR AT T LR I PEAS Y, BN checkgeometry 0.1 v %, K IUAEHY A Surcace_1 I Surface_2 H/NAF R 2 B 4F1E
T/NETRE, R Surface_1 BT, [FIRASE EITE R, A T8 il T o 58 T0 T HS D)= 358 1T R o

1 cg 8.1
FTERA R CEMSTIEE: 0.1
HERAIEHES IR 1

1.

surface_1 surface_2 9.8812185393614212574

B 5 PR B AL R
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LGEHEIE, NAZRERRK BTSSR W8, SO EETS H e (R AL U BRI, AT 51 RS 23 )
BLIHARAR /N THT 70, 1B TG AE PO A% i A I A 1 B R R
FOPTMI R TR WX S, BRI 7 5 AT LR R B, TS e Al

[#10°3 m]
30.00

28.00

26.00

24.00

22.00

1 20.00
—— 18.00
= 16.00
14.00
:’ 12.00

10.00
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B 1 BRI

IR 1R / PROBLEM
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BERREB 1% /SOLUTION

BRGNS R LB R R A, IR KRR R . A TBA . RSN, RS HT
KBRS

ST B O BRIV (T T S, R AR
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