ZOXET, STEREEDIS A EAITI T 00T LD Python DY — 23—k stiff3D.py OREIZ W THFE#LS
HHDOTT,

ZOT YT EEETTHIDITIE Python OFATEREAZEZ HDUERHVET A, T OV TR EEIEL
TWET, /IMEOT =7 A httpst//www.structure.jp/py_install.html 7Z2E %S B TIFEE0,

o HME

ZOTRTTETIE, AT —=ZDFEIRA T IR RE RO M)~ A7y 7 MUD Excel LT E
T, T ANVOIEIRA 1T xlsx 12720 ET, L2235 T Excel 2010 D707 T ABRIELE T,
AR E TlE, AJTHZ 7AV4 0 dataxlsx, 1T H7 74V 4708 result.xlsx T, 2523 stiff8D.py ERIL~
FNEHICD DT EERHRICL TWET (T 7 AL DB AT &4 Bl RHE),

fRRENTZ7 7 AL OHIZ data.xlsx BHVET DT, ZIEBHNTESV, 2T 7 LEL T LT D X572
FHOT —HNEZAFNTOET,

10 JNAT |, 7(0,5.3)

8(5,5,3)

4(5,5,0)
2(5,0,0)

WimBE T 1-8 1 (X A, Y FEAE, Z FEAE ) HAL m
WM 5 1-4: O - 200 x 200 x 16
Hp S 5-8 :H-300x 150x6.5x 9

ERROT AN E ST AT THS stiffSD.py ZEITL TAHATIESN, 2 —WZNIEFEK T | ERREShD L,
FIC7 42 NIZ result.xlsx SV 7 7ADMERSNE T, Zha e, ESROFHOFEEENEZATNT
WAZENHERTEAIXT T,

@ HRAIHEFRRIZDONT

BRI AD RN, 22 T L QOB RICOW T BUICFR L TR E £,

ERERR

i SRR D DV NI H AT EA DD T BRI SO PEER T 2T A IR | LIRS b DO EE AL E
T ZAUE A FOBUE AFELIE - hiE%E 90 EITA ST T ERIUEEREAEo7o e, BUEDS X - AZELER
Y il DY Z TR0 | BRI IE T AR R L TS EWDIRRE T,



SBI, BRSNS DWW T DA R P OB 268 L £, Ziud, XYZ BRI AIC i TR LA
TolE, XOEEITH RN EILRD, EVWHZETT,
FEUTARU TR EI [ 03 R R AR #h oD IE 17 T,

V/
4

P

> X

~
N7
M AR R

A B DT IR 1 &S BT B SN DI R T,

M OIS ENEN—E O AR FELET R, 2055 — % Thai) . 5% Tk EREOVET,

M PERE SR UL, EA DRSNS R MV TR x dil &L, 20 x BEE A3 2 i, A TR
RICEESW Ty Wz W2 ED £5 G EER DA FRITNLFOT VT 7 Xy b CRLT D),

y ez fib VR W OO TR DV NI T ARV ET, LU, FEAEHN O E D F I OWTART ns T LT
L OV BB/ — VAR L TR X ET,

@ M x S 2IR Z AT TRV A

MA@ ORI Z BhETFAT/RENERE 2" A (AR . HA x dihe 2 i TSNS LIS z A e E
Fo SO A z BIOES X, 2 Z o 1E i 1hE—BEE, SOITH PRI RICIE SN THM y #hE E o
T OFXE),

@ H x WK Z Shi AT G

Az BA AR Y e FATICED ET, EH IR Y ShoEH e —BSE, SO FEERICHE SN T
Ay ihaED ET (FRA),

7’ il

x il
N VA im
x Wihe 2’ WhAMES e — T x Hif CT/’
"
. N ,
Y Y

X % X ]

@ i x WS Z WP AT TR @ Wbt x WASIEE 7 BhE T AT AR

UL LD ISP T L Th | #bF O Efh H FEEE S — B RV LBV ET, 7oL 21T H DK 2
DY LONV—ZREZIT z BhiTIERE Z S AT Ty =713 nE fE LIZHDIEITRVET R, £ T,
SRIEH (S LTy =7 DM TOWD IS BB T

ZOGEEY =T OEHEAZ BN AT T2ZLIZRVET R, AN —b LTIt Znal Eho s | LREA
TWET, ZOMEITEM x oA R T ME1EEL TADLEY, FRICHIZRLET,
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Z

B '/T\‘ - RO

Yy <

I ER IR AR FENAMERL TODIREE

FEF 0> y #ild z ST O TREl IS KOG S M T, EHOETRENG & T AT E TT N, — I y #lE]
D (xz @ =x B z @CTESILDFEN ZiRmE L £,

PUTFIZ, H RO KR EH LU WriE 2 IRE— AR T &P E—A N M OBV 5 EFIRLET,

ZZIZHD Ix BLO Mx B HEID DR ESy | Ty BELO My 235884510 0 g F B4y 1z 38O Mz 23558h[E19
DT R IZR0ET,

X

"r Iy (My)
L

Ix (Mx)

® ANAT7AIL *xlsx
COACIETE A T TE AR MR D 4 >OT— 73— B0 ET,
il
Him WA AT D —h, 14T Bid~y& —7T, 21T B AR Ay DT — 2% AILET,
1518 sk
iR AT D720 DE T, T LHERE LI 5 CTHOIMEITHVET AN, —MRIZIE 1 D ohEELFE 54
IRV ET,
2-4 518 X AR Y B 7 JEAE (m)
B H AL D AR,
5-7 38 X Jm Y Hia Z i
HeHh S5 B A E R ORI HCRIECR) 2 H Db THO T, ZOF BRI TODLHAIT 1 LLET,
FSRDBZ2VEAIE 0 2132 A ELET,
8-10 FIB X #hEl) Y @il[=lv Z dh=]v
FAERNE OF A OFHCRECLR)EHHDTHO T, ZOH AP RSITODH AT 1 ELET, FRHR
WAL 0 Fi3%e A ELET,
B
M TEHREATIT D —N, 14T Bid~y & —7T, 21T B ARIZEHM S 07 — 22 AL ET,
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1518 Hb &S

AR T 2D/ D DIET, BT LHERL/2F S THINEIIHVET AN, —ITIT 1 DI ELF T aH
FEATIRV T,

2-3 5|8 AN AEIRE S

B OB O SEF S (THiS2—hTIRELZLD), EHLEMEE ) 13K # &+ a03EE,
45|18 FEiOEEEMA

F#h oD (Bl A GER AR o TEA FEAR | ORI A2 2 1R), BALIXTE T,

5518 Wrinfg A (cm?)

6-8 FIB Wi 2 IRE—AMI (em?)

A x #hEIV O Ix, y $AEID O Ty, z EH[EID D 1z,

9-10 518 AW FE As (cm?)

A xz N B LD xy RINICRBIT D MRS, ©AMEEEZEELRWGEITE I,

11-12 318 #EHEE (N/mm?)

YU E B ABITHEIERRE G & N/mm?2 AL CA ), S AWRAINEA 25613 G 1T MG,
13-18 5B EAHOHE

A x EhEID AR 518 -y BhIEID - 2z #hIE DA - KR OBE A IREE T, BV R OBAIE 1 L5, AlSh
SE RS,

19-22 518 WL (m)

xz TN EZIT xy A O 4 K ORI R,

Ei R E
i O REAT)T D —b 1 ATHIE~yZ =T, 2 1T H LRI (@i mims B D25 8D M ER Sy 07T —
ZaNJILET,

1518 #isks
W ESMER 28 AT (HiR v —NCHRELZLO),
2-4 5|8 fHismE kN)
FHEE D X Y A Z AR T D,
5-7518 fisTt—A b (kN-m)
FEYEEh O X WY 6l - Z ShEIDI/ER 90 E— AV b,
BMEE
B ff EGHA AR T2 I B DIERE AT T D2 —h, 11T B I~y Z —T, 2 17 HUBRICGIM A EA S
DA B OT — 2 AL ET, 728, s & - SBMEOWT O ENRAR 1 SHETT,
1518 Hb &5
W EPMER T8 &S (T > — M CHRELIZL D),
2-6 5B xz [N OFRHS i &
xz AN (y BIEID) DA EIADE, faimOEEs i C1 - #imoEE sl Cj - BfiZo ey MO -8
Ui D B E S AT QL - AR AMTTT Qe HIFITOWTIL KN-m, £ DMt kN HAT,



7-11 5B xy mHNOEA i &
xy M (z ShEI) O fif EIEHOME T, WAIE EREICHELT,
12-13 FIB )5 [ OFA 1

BRI ) Ni - IO 7] Nj Ofiz kN HEALTAT),

@ HAT7AIL *xlsx
CITIRTH SN TS 11 D 2 SDT— 27— B ET,
B s ZE A
158 Hinks
i) — N CTHRESNIZH O,
2-4 518 Zfr& (mm)
FevEgh X 7101+ Y 7101+ Z 7 10 0O s A B,
5-7 518 [HisAN & (rad)
FLUE X #ily - Y #ly- Z BhiE]0 ORI HRZE B,
B IS
13518 #M %S
FERH ) o — N TR ES NI O,
2-3 518 #h/; (kN)
AUHO ) N1 - #i0fii7) Nj
4-5 5|8 x #EVO#T (kN-m)
x BB CGEA DR 5T DhRGO BT xMi - - #5500 #hF xMj
6-10 5B xz mHNDILT)
xz PN (y BhEID)DOIEO B xz2Mi - F IO T xzMce - &8O T xzMj - daiio AW/ xzQ1 - #&
HROH AT 7T x2Qj. BT IC SN T kN-m., H A /1% kKN BT,
1-15 58 xy ENOIES
xy TNz BAEID)OREHO T xyMi - FRIE OIS xyMe -0 T xyMj - #a5aOE AR xyQi - #&
B AW xyQjo BHIFICOWTIE kN-m. B AW /1% kN Hifir,

ZZ T Stff8D LV O RO I T AEAESTWET DT, BL T, ZORFIC OV TR HRICAFRLET,

® WHEAYYR

+ _init_ (inp_path = ‘data.xslx’, out_path = ‘result.xslx’)
inp_path : A7 7 A (* xlsx)D/ A% stiff3D.py DO/ A, FizidHaxt/ SA TR E T 5, B MR
stiff3D.py &ERIU 7414 NIZHD data.xlsx
out_path : 1774 (* xlsx)D/ 2% stiff3D.py 2HOFE A, Flzidiaxt/ SA TR E T 5, B MR
stiff3D.py &FIU 7 4/L4 MNIZH5D result.xlsx



® a/NF«
nodel[i][j]: S S HRERKMT D RtV AN
ZR ] OEIZLL T @Y

I+ ik s =1
1] XERE (em) AJJEIZ m
1Y g (em) AJJMEIZ m
1:Z FER%E (em) AJJEIE m
I X HmpmREsn Tuhsiga
1Y FipREN 02541 1
12 Z HEp RS COD5E1E 1
1= X EhED 2 RS TOD A1
1Y @RI AR RSN TOD5E1E 1
1 Z #hirlv 3 ssh T 5ai 1
UG FLRE 2R

[0
[
[2
[3
[4
[5
[6
[7
[8
[9

[10]: X FioZAr & (mm)
[11]:Y 5o &E (mm)
[12]:Z i & (mm)
[13]: X #hEIVDOZENLE: (rad)
[14]1:Y #hEVOZEN & (rad)
[15]: ZfbEIVDZEN & (rad)

membl[il[j]: EMEREHMNTD KLU AR

HFE j OfEIZLL F D@y

CEMES =1
i O Hi S
D REROHIRE S = 1

D EEhOEERA (rad) AJIMEITAE

: Wi AE (em?)

Cx BREVOWIE 2 IRE— AV D Ix (cm?)

Dy #EVOEE 2 IRE— AR Iy (cm?)

Dz BHEIDOWIE 2 KE— AN Iz (cm?)

Dxz NOFABIBTER (cm2) CAMERAZET 555

Cxy EANOEAWBIERE (m2) EAMEREEET 555

10]: v 7 f5% (kN/em?) AJJfEIE N/mm?

111 AWM (kN/em?) AJJfEIL N/mm?2

%
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D bR x BRI S DGAIE 1

DR x BRI AR D551 1

DRy BT OSAIT 1

R y BhIEID AR D551 1

AR z AL OBAIE

DR z BRIV S DA L

s xz HWNARSR O RE (cm) AJEIZ m
' xz HNAESORIRE (cm) AJDfEIX m
s xy HPNARIRORIEE (cm) AJJEIE m
s xy HAIRORIEE (cm) AJJEIE m
VR NECINEE S

—_ =

—_  —_ —, o, o, . o . .
—_ =
S © oo 9 O Ot k=~ W N

—_

—

—_
—_— e e e e e e e e e

[22]: thssoodih /) (kN)

[23]: f&smodii ) (kN)

[24]: #A%EoD x #hEVO T E—AF (kN.m)
[25]: #&&io x #hEV O hFE—Ak (kN.m)
[26]: Wi y #hiEv o T E—AF (kKN.m)
[27]: Hsifo y ilEv O T E—Ak (kN.m)
[28]: &k y v o iiFE—AF (kKN.m)
[29]: 446D xz TR OEAW S (kKN)

[30]: #itid xz TN DOEAW ) (kKN)

[31]: #hsED z #hEIV O T E—A b (kN.m)
[32]: o z @O T E—A bk (kKN.m)
[33]: #&kD z #hEIV O T E—A b (kN.m)
[34]: #hdED xy HWNOEAM ) (kN)

[35]: #&ED xy HWNOEAM ) (kN)

node_load[i][j]: &isffEIEHERMNT 2 kLU AN
FF j OfEIZLL F i@y

0]: MEIMEHATLHAES = 1

1] : X ot (kN)

'Y AofiE (kN)

YZ HFmofiE (kN)

: X #HEID O E— Ak (kKN.m)

VY #hE o i E—A2 b (kN.m)

[
[
[
[
[
[
[ Z #hEv o i FE—Ak (kN.m)

]
2]
31
4]
51
61



memb_load[i][j]: Hp i EIE HAEKM T2 kT AN
ZR ] OEIZLL T @Y
I frEAMERT MM E S = 1
t Xz [N OIAEMEO [ ESE— A (kN.cm) AJElE kN.m
t xz [N ORIGFO [ ESE— A b (kN.cm) AJElE kN.m
xz A O EHZEOF T —Ak (kN.em) ASfEIE

1

]

]

]: kN.m
1+ xz @A OO K7 (kN)

1+ xz @A OKESROF KT (kN)

1 xy EAOIEHOBEE#E—A R (kN.cm) AJ{#EIZ kN.m
1 xy EAOKIEOEE#E—AF (kN.cm) AJ{#EIZ kN.m
1 xy AN DHEHMPEOH JE— Ak (kN.cm) A

1 xy HNOEROE AWM ) (KN)

10 ] : xy mNORKIROE AR (kN)

111+ dasisoosn /) (kN)

12]: &) (&N)

2
3
4
5
6
7
8 kN.m
9

[o
[
[
[
[
[
[
[
[
[
[
[
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node_index[i]: AJENHiA%& 5 1 1ZxHE 7% node[ ] @ index
memb_index[i]: ASESNIZH#ME S 1 1Z%H 75 memb[] @ index
error : FHREIITHICHR P EN =T —%2H LT 5

® AUvk

» add_node (id=0,x=0,y=0,z=0,x_fix=0,y_fix=0, z fix =0, rx_fix =0, ry_fix =0, rz_fix =0)

ANZ7AMZES T HimiE i nodel | & EHGRET 256 T,
FIEBOERIZOWTIEY —RAa—FOa a2,
- add_all_node (list2)
AN 7 7 ANDSH R # nodel ] ZHAF3 2,
list2 % Excel /Dig A FA 72 BV OEEAEANL 72 IR ITY AR, list[0] 1T~y & — 030551,
+ add_memb (id =0, nodel =0, nodel =0, code=0,a=0,ix=0,iy =0, iz=0,
xz_as=0,xy_as=0,e=0,g=0,x_pinl =0, x_pin2 =0, y_pinl =0, y_pin2 =0,
z_pinl =0, z_pin2 = 0, xz_rigid1 = 0, xz_rigid2 = 0, xy_rigid1l = 0, xy_rigid2 = 0)
ANT 7 AMAZEST | B nodel | ZEHGERE T 258 M,
FIEDERIZOWTLY —Aa—RDaX MBI,
- add_all_memb (list2)
ANZ7ANDSFI 1EH memb[ ] I3 %,
list2 (% Excel 7»DRig A FAV 72 BV OEEAEANIL 72 IR ITY AR, list[0] 1T~y & —D 30551,
+ add_node_load (num =0, px=0,py=0,pz=0,mx =0, my=0,mz=0)



A7 7AMZES T, Hi R E 15 node_loadl ] ZHEERYE T DA,

BIBOBEWRIZOWTTY —Aa—RDa A~ 5,

- add_all_node_load (list2)

A7 7 A NS g E A node_load[ | ZHf59 2,

list2 1% Excel 7Daig ik FAV 72 BV OEEAEANL 72 IR ITY AR, list[0] 1T~y & — 030551,

+ add_memb_load (num =0, xz_ci=0,xz_cj=0,xz m0 =0, xz_qi=0, xz_qj =0,
xy_ci=0,xy_¢j=0,xy m0=0,xy_qi=0,xy_qj=0,ni=0,nj=0)

AT 7AMZEDT | ST E G # memb_load[] #EHHRE T 255G 1M M,

BIBOBEWRIZOWTTY —Aa—RDa A b5,

- add_all_memb_load (list2)

AN 7 7 ANDSHEEA i E A # memb_load[ ] ZHf%7 %,

list2 1% Excel 7Hat A ENT- BV OEAE R ZIRICY AR, list[0] 1~y & — 305241,

- calc_main ()

IS FHE OB EAT, IS HFIEOFATIRHITIF O SN D,

RO 10 IEWHT, 0 BERT

+ global_matrix ( free, diag_num, max_free )

BARMIPE~ R 7 ZDVERK,

FOME band[ ] SERIFE<R 72D SRR 72

free[i] [j]: Hisinodeli] OABEFRS (j=0:X HM, 1:Y FIA, 2 Z A,

3 X a1y, 41 Y #halY, 50 Z @h(e1Y)

diag numlil: &ERAIWE~RIZ A0 1 FloOxtAEFZO B B EE S

max_free ! EEMIPE<R 7 ADF%

- memb_matrix (m)

44 membl m | OEMEIME~ I 2 ZDMER,

ROME stiffl 121012 ] EHREITE~R) 272

+ memb_stiff (1, e, g, sa, gi, rgdl, rgd2, pinl, pin2)

EMIE~ N 7 2D R O A FH

BIBOBEWRIZOWTITY — AT —RDa A b5,

FOfE fk[ 10 ] EFREITED~Z7 b1

- trans_matrix (m )

#45 memb[ m | OFEEFEAM~ N7 ADIER,

FROME trans[ 121012 ] A~ Y72

+ pre_gauss ( a, diag_num, num_max )

NURNIZ al]l % L=~ N7 ATEH#,

RO 10 IEWHT, 0 BERT

diag_ num[i]: NUR<=RNIZ2D 1 PO AEIEO HHEER S



num_max : /NN ZADFE - 1
+ solve_gauss ( a, diag_num, num_max, r )
AT ADEEIEEFR BN LD T RO ffE,
ROfE result[]: fED~IML
all: NUR<RIZA
diag_ num[i]: NUR=RNIZ2D 1 PO AEIEO HHEER S
num_max : /N R<hZ2ADOFE - 1
r[]: BRE~shL
» load_vector ( free, num_free, cmq_index )
LA AR VIR
ROME vectl] #AF1~7Mv
free[i1[j]: Hisinode[i] OEHBEEFS (j=0:XJFMm, 1:Y FHIA, 2 Z FIH,
3 X hlElY, 4 1Y Hhim1Y, 5 ¢ Z #hinlv)
max_free : S )TNV OEFE
cmgq_index[i]: memb[i] IZTFETHHM W E memb_load[] @ index (J&ED WAL -1)
+ cmq_vector (n , m, xyz)
memb_load[ n ] memb[ m ] OFFEIEDAE,
xyz=0:xz @MW, 1:xy @A
BV emqli] FFEEO~ZML (i=0:Ci,1:Cj,2:MO0,3:Qi, 4:Qj)
« set_node_disp ( free, disp )
RO 'S nodel ] 1ZTHEH,
ROfE 72l
free[i1[j]: Hisinodeli] OEHBEEFS (j=0:XJFM, 1:Y FHIA, 2 Z 5,
3 X hlElY, 4 1Y Hhim1Y, 5 ¢ Z #hinlv)
disp[]: &2HHEDOEM IV
+ set_memb_stress ( free, disp, cmq_index )
LEM OIS T1% membl ] (ZH&H,
ROfiE 72l
free[i1[j]: Hisinodeli] OEBEEFS (j=0:XJM, 1:Y FHIA, 2 Z 5,
3 X hlElY, 4 1Y Hhim1Y, 5 ¢ Z #hinlv)
disp[]: £2HHEOENM IV
cmgq_index[i]: memb[i] IZTFETHHM W E memb_load[] @ index (J&ED WAL -1)
» pre_check()
ANT =2 DRRE,
RO 1: =7—72L, 0: =7—HY

* memb_length ( m, result )
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B85 memb[m ] DF8IC,
oMl (al, x1,y1,z1) al: EHMOES, x1-yl-zl : x-y-z BRI DEH O I7 145

« read_data_xlsx ()

AJJ77A)v inp_path (* xlsx) DT —FEFAIALR,

« write_result_xlsx ()

HJ17 74V out_path (* xlsx) IZFHRAEREZEEAT,
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