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77T ANHE LTV D EEFE4

H JERE R4 7 — X OFEHH
1  |Geo.scale FEM €5 /L
2 |Displacement ~7 kv
3 Stress A%
4 |[Excess p.p. AT T —

K. SNAME | (I5, A40)

1I~5 K JERERRE S (EDORDER)
=1 : FEM &7 )V O FEFE
=2 : X7 R~V O FEREH
=3 T V)V DR
=4 1 AT — DS

6~45 SNAME  JEfE#h4 (40 FLAN)

(V£ 1) VERIRF IR EEAR S O 25 s OALTE 251 5 K 5 (AR 23 F i 5, 16> T, FEM
TTIVOMEREEA L EX T 5T — & OJERENG DR SRR DT, BV
D DFEREENA AT D K 9, BT OFEREEA O IZE AR B TEXN
b (3.8 HIOBIHR)

(£ 2) ZOA T v a rTIE—EIL—D>OEEIL LA TE R, 2 DL L%
iz qT 5 & Z\iE, MERBRIET O T v a U EBRTVERS 5,
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T arv4 WREOEAME (W—F18K)

70 7T AT, BAIEH LN THITHEL TWRWD T, LEIZS CHEAA &
ANNTDHMERD D, —BEANSINTZAFNTRICHBRZOF 7 a ML DA I
LETHNTHD, FTRITTRT I T, AT ST HALA IR O E D,
K.UNAME | (15, A40)
1~ 5 K WA 4 & 52 2 RS EhE

=1 : FEM &7 )V JH o LA i

=2+ X7 VO R

=3 : T V)L O JEFE

=4 : A H T — O JEEFE
6~45 UNAME Hfi4 (40 FLIN)

(F) 2O 7> arTE—EDO—2>OHENL UNEL TRV, 2 DLl oLz
179 & X1C1E, VEARAEIRZS T 047y a v EERTVENRG A,

L | | | I m
Geo.scale 0 4 8

) L | | 1 I cm
Displacement 10 20

BN D FE T2 REBO VR B
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T35 B4 MLERREOME (h—F1#%0)

A A FIVEKEREONEZ Z DA T a L VIRET 5,

HLLZOF TV a ryBAHWLARITIIE, e s 7 A3 MO ToFicInsbrxE
< (6EDOHIZR) , ZOHBET T T AL, XTORZE, MRHMOE S0 E%%E
L, ZhenA T a1 THRESNIZENLIZATRNE ST 5,

IOF T arMEESNELEIE. T T AT LDF = v 7 BT,
Mo T, 2—P—FIXE LT LY ZFE LD OZEOMEEFORTNITR 67
AR

ITPOS, TX, TY, SX, SY, SD| (15, 5F10.0)
1~ 5 ITPOS NEZRDDTZDD T F T
=0: f[EIXTT 0T T LB EDD, ZOgE, LLFOATITER
AYA AN
=1: LR CHRE LIEMEIZH A MV L OVEEE A2 ELS, (8
ETHMEIZFTORIIRINTWD, )

6~15 TX

16~25 TY } A SN OIGR OB (cm)  (BrDOZE TS O, TS
1)

26~35 SX

36~45 SY } JEREE Db R O FEAE (cm) (O TR b ORRRE, TRZR)

46~55 SD 2 DOMEREM OB OFERE (cm) (FXZH) SD BNED L X
BTNV ORFRED TIZT — X Offg RIS ENIL D,

(SX, SY) §seo.scale

(T(xﬁ%((')A\MPLE Displacement ' - ' dom 4

N
SD

KA RV E JEREE DOALE DR E
() F 7 + v MEZ AW T84 . TY=3xSIZET. SY=3xSIZET+3xSIZES. SD=3xSIZES

(SIZET, SIZES 1347 a v 1 &) [Zlmonsd (72721, E7 /UM R
DHIHD E &1L, SY=3xSIZET) ., TX. SX LMD LD,
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7326 TJ7A4ILDEE (BA—F1#%)

FEM 7 — 4 & @ihiAte 7 7 A v, 7 — 5 O L 2ARET 5,

IFILTP, IFILE, FILNAM| (215, A40)

1~ 5 IFILTP

6~10 IFILE

11~50 FILNAM

BED7a 77 5O THDZ EEERT 5, FIHAEIZ O 2
FOETHN, ZOLEAMIIEZ DN TS ETA T
3y ] CRELE7 A —~y MIEESE T —% &5ite, 10 E
DEEN G2 6N TWIUL, FFEO T 77 LA THHZ L2 E
L., 43 Hi TR LR TT — & Z5tde,

=0 : —fiX8972 FEM 7 — %

=1 : TARA-3

=2 : STADAS

=3 : STADAS u-U

=4 : FLIP

FEM T —X DS TnWb =y bEF, I ZIZENRS
AUTWIUE, FILNAM 3R I N D, 72 21X 10 BAST S
L (A= F72Dar " 7 —ZbiKDHH) | fort.10 &\
VT FANLTT =X e HETHLEND D,

Ty AN, IFILEN 0T T 07 D, ZD7 7 A NVELDT
— X ZEtle,

(/35) KEDOTa 7T 4% E L& ZIZiE, Option 7 DIEEICEAD LT, Fu s

IZFFA @O FORMAT CT7 — & Ziikirte, 7272 L, FREDO T 0 T T KAEffio =K
T% POST2D CTHEE L7e\W\WTF —H ZHid & 5 & ZITIX, Option 6 T—ixHY72 FEM 7
— X %, Option 7 TXin9 5 FORMAT # AT 20 E R H 5, FFEDT 0 s F
LIZHOWTHE &1 72 FORMAT IZ2oW Tk, 43 HixsoZ &
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AT307 T—FAAFORMAT OZEH (Hh—F 1)

T—HXDAINZHWD FORMAT %#{5E€7 %5, —HAJ S 7z FORMAT 1%, &IZ
D FORMAT N ATJSNDHETERTH D,

ZOF T arnfEbiugiiuE, e 7T Ak, FOBHT () TR L7 FORMAT
%ﬁﬁb\éo

IEMT, FMT | (15, A40)

1~ 5 IFMT {EIE9 % FORMAT % £bHT%HK 75

D HIRBEBS L0 ES (215)

iR KO AR (15, 5X, 2F10.0)
C ERE S B L OEERHIAE S (515)

: X7 hVE (2E15.6)

7Y vE (BE15.6)

: Ah 7 —8&  (E15.6)

6~45 FMT # L\ FORMAT

AN N AW

(£ 1) AJ19 % FORMAT (I FEINCHE & 22 T UL 72 720,

({E2) 2047 a Tl —ED—>0D FORMAT LEHTE 220, 2 DL EDZE
BazdT ) &L X \E, REREEZ T ZO4 TV a U EBKRTVERS D,

(J£3) Option 6 THIED 7' 1 7T LAfaE LT & 2T, 2OAN EIFEHL Y 72<
7'v 7T NI U2 FORMAT TF — ¥ RitiAENnDd, 7272 L, BFED 7 1
77 A5ThH, 43 HIHE SN2 b D& i ATe LIS O - — A TiX Option 6 T
— )72 FEM 7 — 4% & LTV, DA 72 a3 > TIE LWV FORMAT % A7)
TOMENRD D,
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738 TIAILMEDEHR (A—F180)

Tur T ABRHABE LTV T 74V MEEDWS Dk ZOF T a v TEXD
ZLENTE D,

IFG, FLG1, FLG2, FLG3, FLG4, FLGy (15, 5F10.0)
1~ 5 IFG BT 5T 7 )V MazfERT 2F T (FESHR)
6~55 FLGI~FLG5 #HLWTF7x/LMa (FRZSH) . b LT TV 0BANE

iz & &L, fETHHEE OEBRIIITDOIRN,

IFG | FLGI FLG2 FLG3 FLG4 FLG5

1 | AXMD | AMXT

2 | SUBLNS | SUBLND | SUBLNT

3 ALS BLS
AMXD  HENR 7 — LERFDONXT MVEORKMEICKHST 5E S (em) HIHIE 1
AMXT  HENR T — VO T > VY VEORKMEIZHIET 5 E S (em) FIHIMHE 1
SUBLNS FEM €7 /VHOMHEEEOE S (cm) ., FIHEHI 4em i2E Y FE TV 5,

JERE R IL SUBLNS X 0 K& < DR E A L 72D L 5 EhhL D,
SUBLND ~7 hMLEHOEEOR S (cm) , FIIKHL 4om (127 >y TV 5,
JEFE X SUBLND LV K& <, D OEEEIEE A I 7205 X 9 E LD,

SUBLNT 7 v V/VEHOMBEHOE S (em) ., #IHIRIX 4cm 128y P STV 5,
JEREH Y SUBLNT L 0D K& <, MOBESEENA L 72D X HEIND,

ALS KEIDOROE Sy Of GRS (em) , #HIE 0.2cm, (FXZHR)

BLS KEIOREBERZTHHMOES (em) ., FIHME 0.1cm, (TXZHR)

ALS

BLS
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7329 FEMETILDEZELE

ZDOF T a TR BRIO T OIS NTE b DO THH, ZUT, AT —
%%#@K\%ﬁbfwé%?w@ﬁkﬁﬁﬁﬁ®&&bwkbfiﬁkbf%éo
ZO%E, KBTI RITTH E R D20 \_h%ﬂ®®ﬂ%1ﬁtk% . Kzl E
R R DT, EAREAE RN b CIRE A T4 TREAR S 2 A ﬁzéo

:@ﬁf/a/iﬁ7/a/llGml@mM%TW@Wl%ﬁotk%’
%?wﬁmmﬁbt@%%miD%wtiimﬁzéi9:%ﬁfﬁ%W@¢5 i
Tos A7V ar 44, A T—BOXT MUERTE %,

B, ZOF T a rERWERAICIE T e 7T ANEIET DS E L ME
TEMEZ DL, TOEEEITFE SN OO THER SN,

ET VIR JEARIEWALE DT T VIR

ANGX, FACX, ANGY, FACY| (4F10.0)

1~10 ANGX ETNO xHhE KO — LR (Ko x FFm) & OME ()
11~20 FACX x FEREAEICHNT D485, (default’ = 1.0)

21~30 ANGY BTN yEhE RO e — v 5m (B0 x Hm) & omE (5)
31~40 FACY y VEREAEI ST D% %k,  (default’ = 1.0)

() B LWEIAEEE (e p) 130 coEEE (X, Y) KokAUTE kD55,
x = XXxFACXxcos(ANGX)+YxFACYxcos(ANGY)
y = XxFACXxsin(ANGX)+YxFACY xsin(ANGY)

(JE) ZoF7FvarzfAnsd e, LR 7o A& L Tuv=, XORI, YORI,

SCALE, SUBUS, NSUBUS DOfEIZZ&bON S DT, 57 4/ MEIC X Y LLETE [F Uk R
DX EEL ZLITTE RS L BEAZr—V 7™M Thbihvd) ,
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7723210 FEMETILOAN (A—F 180

SMUL, SMX, SMY | (3F10.0)
1~10 SMUL BEAEE,  (default® = 1.0)

11~20 SMX X JEAE DB REL,  (default’ = 1.0)
21~30 SMY y FERE O EAHEEL,  (default’ = 1.0)

AN ST RJERES Z OB A BT TG 7 0 7T A TIIE R E S L
TN s, 7077 L0MED HEE (xpy yp) IANEE y y) 0, ROKXT
Koo,

xp=x x SMUL x SMX
yp=y x SMUL x SMY

(FE1) bLA T3 6 CFEMT—% D=y h&5S (IFILE) IZ5BEEENT
WA EXIZIX, ZOH— FO#H%IZFEM 7T —% %O 5,

(E2) FEM 70T —Z 3D T —Z RN HB AT H20E R H D, b L, HL
FEM ET VT —2 N2 D4 T a Nz loTCANENZE XX, 70l T A
IZLARTNCEEEN T2 FEM ET LT —Z B L ONRY MLBEDT — X %14
EL., ZZTHENTT—X DI ETLIET D,
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D

ZDOF T 3Tl FEM BT VERZ N &S, BEERKS LI
> 22 TIFTYP=4, IDTYP=6 & 52 &1

AEETHD (I=7ZL

L 2D XTITHEIS

FEM ET LR DER

I2EL, A=
_iof\%Okﬁmﬁ%TW%%@Wm%
METRBEERELFZES ZEEITERY)

NFIG, NNODE, NELM, LTP, PICH, SCALE, NSUBUS, SUBUS

1~ 1

2~ 5

6~10

11~15
16~20
21~30

31~35

36~45

(1) Option 61 ¥ L T Option62 D EF&

(I1, 14, 215, F5.0, F10.0, 15, F10.0)

NFIG BROEE 2+ &E
=0 : @
=1:HEEED LIS T
i<, Tz kv EHE
@ﬁ?ﬁﬁﬁﬁﬁ?ﬁ%éo NFIG=0 NFIG=1
NNODE 8 s 5 O S 728 |NFIG=0 TRl IR TR T
CiEsy WHN, FERENELL T
=0:FFRL, WA H 7RV, NFIG=1 Tl
=1~5: FRITRT L 52 UOMEILIEME TIERVS, H3E
Fe BB AL DI D
x 1 2 3 4 5
EXH| FroHr | NaOF: | fFFIMdE | EHOR M
w120 | [120] [ (120)
NELM BREFOEES T &S
=0:F L,
=1~5: ERIZRT L OITHFEEFEEL,
LPT FH G A o3 o FEE
PICH FHRIR E RO ey F6A
SCALE  EFNLOfER=K LT lem (X T 5ETFTILDOES,  (default®
=707 T APNEYIREERET D, )
NSUBUS <& 7 /L i R i o FERE sl A i o0 /N L FHT3C2IB31 (default!
=707 T APNEYIREERET D, )
(#£) SCALE F721% SUBUS 28 0 T7 <, %> NSUBUS=0 T
HIUE., 7'v 7T A1 NSUBUS IZHIZE - 72T <, B
TEDOEIZE L7=# LWMEE T 7 40 MEE L TERAT 5,
SUBUS g RENDE SICHIST 575 — 4 & (default’ =711 7' L 78HE Y

WCEZRD S, )

2B A5 E 1L, NFIG=0 ORI IZEFERE D
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AN THY . NFIG=1 OFFIIL, BREREFSBLOCEROBRICE LA TH S,
T 725, NFIG=0 TIIWT I LAEZORRIIMER S NG, ZICHEHBR 2 E
SDEDPPBETEDLDOHLTH D,
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T3> 20 RO KMLEDASD

HEIXRDO 1 DA — FDODANIITHD, LirL, Optionb THRED T 1 7T Lk
BELLEEZITE, el 720 HIZE0, QBELULTFTOANNLELRD,

(1) BET—4

DMUL, ITP, DMX, DMY | (F10.0, I5, 2F10.0)

1~10 DMUL  BEAFE, (default’ =1.0) FE5H

11~15 ITP ITP=1 THIE, AF LT DMaRHE % LAth DEEICHW S,
16~25 DMX x R DERE,  (default’ =1.0) (ESMHR

26~35 DMY y R DOEMEE,  (default’ =1.0) (EBE

(E 1) AN/ MUEICEMEEZ BT RN 7 e 72 A TER7 MVE s
LCEB#bILD, ANME (x, y) D& Z, (xxDMULxDMX, yxDMULxDMY)
MT a7 T ABESIETH D,

(HE2) =22 ANTDH2=y FFEFICS BHRESNTVWDEEEF, ZOI—FD
BT NVBEOT —H D)5,

(2) TARA-3DT—H2 24 TDIEE
Z DD ATIIE, Option 6 T IFILTP=1 972> 5, TARA-3 ZfiE L7- & & DHNEE
Th D,
(15)
1~ 5 ITYP WAL DT — X OFEE, ZIVE TIZREA L S T NLED B FEAIA
HEMRDHD T, LEIZS U T Option 70 TEXRTHLENH

=1 : KU SLCHENT, BSOS T T, BLOFRIAN LT
=2 B RNEEE

=3 e RZEANL

=4 : HIEEZ OFHIKEE

=5 HIEEZ O AIREE

=6 : HIEERZ DO

(3) STADAS u-U D T—42 21 TDIETE
ZOHED AS)E, Option 6 T IFILTP=3 372> %, STADAS uv-U ZfiE L7 & E DA
VETHD,

(15)
1~ 5 ITYP i HT—ZDOFEH, 77 ANDRA L E—DfE R —FH

DHiIFIZEDOE TBLMNERD D,
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D RIS
D RIS
D RIS
D RIS
D RIS
BT -
BT -
BT -
C BEIETT - FEE R O NNE

C BRG] - FEERER DAL

C BENGTT - R - JEERRHT DK DO ZENL
D BRIETT IR D E RN FE

D BRIGTT KO EKRENL

BN - FRERFZ O K DA EE

C BENETT - FEERFR DK DZENL

WA - R FRAT D25
Foe RN JE
SN VA
5 T B 1) 0D Jo ek S
R & A DAL
HHY - R FRAT D250
e RNNE
e RAENL
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TTar21t ROKLEEMA S,

PIRNZBOAEN =Y FVEIZZ 2 TiaAATEZ Nz UtgOIEZEIZHW S,
ANTTDOFETA T a 20 ERICTHADT, 72320 DFHBFICHES Z &,
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AT3222 Ry MLEDER

FLAEMHAORSHE &L, 2 212 FEM E7 VIR E X7 MLV &RIZET D 1EX
Nibihd, ZOETEERE2KOA—F (1, 5TH) BZHETHD,

1) EXT—%

IFTYP, IDTYP, LTP1., PICHI1, LTP2. PICH2, SCALE., SCALED., NSUBUS. SUBUS
| NSUBUD, SUBUD

1~ 5

6~10

11~15
16~20
21~25
26~30
31~40

41~50

51~55

56~65

IFTYP

IDTYP

LTP1
PICH1
LTP2
PICH2
SCALE

SCALED

NSUBUS

SUBUS

(215, 2(15, F5.0), 2F10.0, 2(15, F10.0))

FEM ©F WIROEE 2 £ T%H S, (default' = 1)

=1: TRTOERPREEL,

=2 . ET VOIMUADTER DI % EL,

=3 : FEM &7 /LRI E D720,

=4 : KRl A Snte gk (%) 1cie-> TEL,

N7 MBEOEXFE2FTHES,  (default' =1)

=1 : TRTCOEZOERZLOREEL,

=2 : BIEZ DOIMUADTER DI % EL,

=3 fim Azt L, X ML EKEITHRT,

=4 FERNC A S otk (Bl (3) ) 12> T&EL, %
BRAE & oD Hel S | A8 F1] 7o B,

=5 Rl AT S nle gk (Bik (4) 1) 129> THEL,

=6 : X7 MVORIEENR, 2O T a X5 TEERR
ET NV EES ZELAREICRD, ZOHE, N hLE
(2t DM R B AER S ey,

ETIBIRE G oTEHE RO THE S

TR ERH S RO » TP

N7 MUK 2 < o A KR 5P,

N7 RMVBRERI o vy FEY

FFNLOMER=K_ET lem 25T AETFTLOE X, (default®

=70 77 ANEYREERET D, )

R MVEOKIR=X ET lecm IZXHnT D7 ~LVEOHE,

(defaul? =71 7' F A3 Y R E AR ET S, )

7 VA BT B M RS O JEAE AR 00 /N DL T A 2 P AR

(default' =71 75 A3 Y R E AR ET S, )

(E)mMEitjﬁmmS#Ofﬁ<NEMB%®k%\
NSUBUS (ZHHZHE S T2E TR H LWKICHE LI-EE T
7jwﬁﬁabf&%¢éo

ETVICEHT HMERIMOE SRS 57— 4 &

(1) SCALE 7% 0 T72< SUBUS=0 O & & | HijlZf#i - 7=l T2
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SHLWHKICHEL7ZEA2T 740 MiEE L TERAT S,
(default’ =711 77 AW SIEZ RO D, )
66~70 NSUBUD 72 h/LIZ PB4 2 #i R0 0 R A d Bl o /NE DL T A B2I08,
(default' =711 7T L84S 2 EE R ET D, )
(#£) SCALED F7-1% SUBUD 7% 0 T72 < NSUBUD=0 ® & & |
NSUBUD [(ZHIIZfE S 72 TR F LWKICHE L= fEE T
7V MEE L TEAT S,
71~80 SUBUD 7 hWZET 5 RiEDERE SIS ST 57 — 2 & (default® =
7a 7T APEYGIEERD D, )
(%) SCALED 7% 0 T72< SUBUD=0 ® & %, SUBUD |ZHiIZ
ESTfECRSHFLWKICHE LZEE2T 74/ ML L
TEHHAT %,

(2) ETILRIKDOIFERLGER ; IFTYP=4 DO HILE
B2 5Nn-EazEEICESZ Ik T, BFAD ) HILERERS DI ZEX
%o
DIERT 5 m D%
NPT | (15)
1~ 5 NPT ANT13 2% 8\ 5 DL,
NPT#0 : | NPT | {HOHi &5 % i riAte,
NPT<0 : JEAEfE A NI LT, & DEEFEZ LS X 9 ITHERT 5,
QHABES : ZCOHh—FIE. NPT20DEZDHBHE
IPT(J), J=1, NPT | (1615) 1D H— NI 16 7 —% 3>, MERILIZT AT,
IPT(J) HimF T, AN SNTNEFICHI AL E~ U E, fEESN
A EELS, ZoB, F5 (IPTJ) NIETHIIE, XUF v
YOIRRET (Thbb, MEZEIRNDL) XUBB#ET L5 (2
720, ORI Z T o ORETHE) , —, FF
MATHIIT, X7 v 7ORE (T2bb, HITENZRD)
T, HHE THIE SN RE T ONE A~ BBET 2,
QEEZNE : ZDHh— FlE. NPT<0 DEEDOHINLE
NPT, NUNIT, ICOD, LTYP, PITCH| (415.F10.0)

1~ 5 NPT RO

6~10 NUNIT T —#ZitHriAe7 7 ANEFT, 50L&, ZOH— FOEIZ
AP

11~15 ICOD JFUS DR E
=1 : RO T
=2 : FEM D Ji s

16~20 LTYP EF VIR A < oOfEE R b &K 5P,
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21~30 PITCH  EF/VEIRZH< o »FB,

IPEN, X, Y| (I5,2F10.0) NPT #t®DH— K

1~ 5 IPEN R OBEIED T 5 7
=2:X, Y CANLIEZRETRUE2 AL TEE
=3:X, Y CANLTERETR % EFTBH)

(3) RY FILEDY%EER ; IDTYP=4 DD AHNLE

KA & OLbige, MO E TIEIC L DTSR & OIS, FEM FHEOERT
RNT—H B ER LI E B EZAE LD, ZOFT Y a VFENEARICT S50
T.RHEOHEI R OHLDRT MUEE AT LT, FOMEIZS VRV~ —T ZENT=D
FREINOLOHEREMRTREATLZY T 5,

NPT, ILN, IMK | (315)
1~ 5 NPT T TCRY MT—HX %5 2 B8R0,
6~10 ILN G210 MaEEERT L2 HECET L2777,
=0: Gz bngaicy R re—rBleEx o
O A2 TR S, (BRENT LIN2, PICH2 THE)
=1: Bz NSy R~ —7 2EL,
11~15 IMK RN — T DFEBT

ND, XX, YY| (I5,2F10.0) NPT #tdDh— K

1~ 5 ND i
6~15 XX i ND OX7 ~UE (x B55Y)
16~25 YY S ND O_7 hVIE (y %5

() v 77 L0RET L7 PVEIT, 22T TANLEETERZ 5N D,

(4) XU FILEDRHKRIGER ; IDTYP=5 OROAHMBE
(8 ;i+SCALEDx X7 FUA) OB ZNAFITHEA T, TT V0 9 BRI %
EXI4 %,
NPT | (15)
1~ 5 NPT AT 5 iR H DEL,
IPT(J), J=1, NPT | (1615) 1#cDH— RIZ 16 7 —F S>>, MBI AT,
IPT(J) HimE T, A SNTNEFICHIANLE~, RUPEE, FBES
N zEEL, ZoB, &Y (IPTJ) DETHIUL, X¥
UYOIRHET (T7obb, MaEZRPD) XU R3B#T 5 (1
7L, BWOHEANIX Xy o ORIETEE) [ —07, B
MATHNEX, X7 v 7ORE (T72bb, BITENZRD)
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T, MEOHE THIE SN Hi R E 5 OME~ N BBET 5,

(5) R FMILEDHEDEA ; IDTYP=6 D & EFIZIIFE
BEINT-HEORXT NLEOEEEL, 050, —
NUMPLT, NDEC| (215) |
1~ 5 NUMPLT EFIZEEFDOH,
6~10 NDEC 5 O/N&ELLTFHiEE,

IPT(J), J=1, NPT | (1615) 14COH— FiZ16 | b e
F—% 35 NUMPLT {HDF — % % A ST,
IPT(J) MEHEIIE T2/ < HiRE T 2R T, IPTONIETHIUT x Bk
T IPTMR A THIUL Y AR DEDI D x BT x FIEIT,
y AL y FENCENND O T, — DO SIS OfE 2 FW
THHtd Z &N TX D,

46



FT3223 RUKMLEDEREE,

PIRTIOK D Fiz~7 MV EIZET AN ENREX IS, ZOHITIHERK 2 o b
— FBMETHD (1, 471H)
ZDOF T a s TIERT MAROIHEPMER Edu, o, XA M, Mg RS I EX

Sy A AN

(1) EXRT—4

IDTYP, LTP, PICH, SCALE| (2I5, 2F10.0)

1~ 5 IDTYP

6~10 LTP
11~20 PICH2
21~30 SCALE

Ry MBEOEXFE2FTHES  (default' =1)

=1 : TRTCOEZROLZOIREEL,

=2 : B OIMUADIR DI % EL,

=3 : BICHTONLE D B A% DA 5 KA EL,

=4 : FERllIC Ay Sl fbkg (#aks (2) BH) 12fE-> TEL, FE
BRAE & D LL S TR 7o B e,

=5 FeRlllc A S iuiafbkg (%l (3) ) 1ITiE-> TEL,

N7 MUK 2 < o A KR 5P,

N7 VR ERI o vy TP

ETVOMGR=K LT lem IZxETHET VORE S, Z OffIX,

UUFICHHET AR B EEZBWT 02 AT DL, Bigkis

WAL, A7V ar22 (F721323) >4 7V ar 60—-47

var23DLoll, BRI MBEERLEE, A7

v 60 AW, FD%A T a2 AW ERETHL, AT

var 60 DHATRLIEEIIC, A7V ar 60 NHWSLILD

E. 77T ATHOWTND S OOEBOMENEZHND, L

L, BEREXTHZOIITINED S SOEEOMHEIZFE LT

I 7w, 2D 96, XORI &-YORI 347 a1

TAJJTZ, SUBUS & NSUBUS (X2 Z Tl 722wy, 75 1

2, SCALEZ#ZZCANT%, L, TZTTSCALEZ 0 & L

TANTDE, 7l I708F 0 I CLDEHEEITH> Z Lickb,

TT—LB, B, ZOEROEEFIA T a s 61 ZHW

THAEETH Y, ANBMHZ2OT, Zhaflio Fnkwn,

(2) R FILEDHEHKRGER ; IDTYP=4 OEFDHHE
CODHEDOANE, A7 a2 3) HEFUROT, ZHICHENATTT S,

(3) R FILEDHK|G/ER ; IDTYP=5 DD HHE
CODHEDOANEI, AFvar2?0 4) HEFRUROT, ZHICHENATTT S,
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(4) R FILEDOHBEDSEA
COHEDOANINZ, 7 ar220 (5) WERILZRDOT, ZIUIHENATIT S,
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723230 TFUVILEDAA
BHEIIERVO 1 O — ROANIITHSD, LirL, Option6 TRED 1 /T L%
ELTZEXIZE, 7077 20K, QEULTFTOANRLIEL 2D,

fa

(1) BET—4
ISTS, TMUL, ITP, TMX, TMY, TMXY | (15, F10.0, I5, 3F10.0)
1~ 5 ISTS TUYNVEORFFIZET LT T
=0 : 519D NIE
=1 : [EMENE (FEZH)
=2 : [EMENNE (FEZH)
(J£) —#%IZ FEM OB CIE RV ISR EICER STV 5,
ZOTu 7T ATHEIED ZEICH-TWND, & IZAN,
TEIFICET AT TR, EEA RN B L
XLIEH S, ISTSITZDE X, 5k ZEICET2HDO 7
T ThHDH, ThbbISTS=1 L35 E. A1&ni=5—
B D5 E RIS HE 5, £, ISTS=2 Thiu, EfH7m
o DHDOFFHEHEZ T, BEOEEICH NS (Lins
TIERAR T DOTFFIIE LR JEMGD IE DT TIE,
—MRIZILISTS=1 THDH A, AT, ISTS=2 & L7giFiuidis
SIRWGEERSH DL, A7 17T ADOFFORIFRITHE,

RO LS AT B,
GX
4 - 3

bl 4
H

ISTS=0 ISTS=1 ISTS=2
(J£) 2 HimZ#E TIL, ISTS OEICEADL 53, ISTS OFfEEIC
L DR DERIIAT O\, 72, Option 6 THERIZR T
077 AHNEBRELTWD EEREFODT 0T T LD
BRICZHE D DT, ISTS IXEBER 720,
5~15 TMUL BEARE,  (default =1.0) ESM
16~20 ITP FUVIVEICET LT TS
=0 : 7 2 VIV I R BE Y B,
=1 : TV Y NVRRGITERE A D, ERES 2 Zm D BT
JEAEIZ )T A,  (NASTRAN (2Bl 5)
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(1) Option 6 THBZR 7 0 7T AHAZBHEL TS & &/
DT 7T AOHARRIZHED O T, ITP ITERA 720,
21~30 TMX xSy (E721380 7)) OEAMAEL (default =1.0)  FEBMH,
31~40 TMY y RSy (R EAWD) OEAMEE (default =1.0)  EBHR
41~50 TMXY  xy % (£72013F—A 2 b)) OEMEE (default’ = 1.0) 7
2
() AT UTfEIL, ITP=1 @ & = \2i%, £, BEEERICKT 2 EICER IS,
BERERERIZBT D207 (tan 5y ) X (5uxTMULXTMX, 7,xTMULXTMY
T, XTMULXTMXY) & ZEH S, I HIZISTS=1 D& & 14 5,0 7y OFF5H3, ISTS=2
DEE, . 5, DFFVREEIND,
() 77— 2 ANTH2=y NEFIZSBEESNTVWDL E XL, ZOh— ROtk
2TV IIVEDT —F DT D,

(2) TARA-:3DT—H 32 4 TDIEE
ZDOIED AFIE, Option 6 T IFILTP=1 472> 5, TARA-3 Zf5/E L7 & & DAL
Tbh D,
(15)
1~ 5 ITYP AL DT — X OFEHH, TIVE TITHA & S T2 LE D D at Al
IR DO T, LEIZG U T Option 70 TEE RITXLE N H

=1 : BEFERDOILT

=2 : RO NETHREMT., BEV SE TR T, BROERIAN KT
=3 : FRAUFEATHE T RF DGR )

=4 : R ORI EE

=5 : HEH OE L IKEE

=6 : MBS DJER

(3) STADAS u-U D T—4 2 1 TDIETE
Z DOIED ANF1IX, Option 6 T IFILTP=3 §725>%, STADAS u-U Z 5/ E L7z & & DA
VETH D,
(15)
1~ 5 ITYP A& DT — X OFEHH, TIE TITHA & S TN LE D D at Al
IR DO T, LEIZG U T Option 70 TEE BRI XLE N H
%o
=1: )57
=2 0T A
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ATLar31 FUVILEEMA S,
PIRNZBOAENT=T » VIV EIZZ 2 TiAATEZ N Z2 . g DOIEZEIZHW S,

ANNDOFFEFAT a2 30 ERICTHLOT, A7 a 301> TANT—H
EIERT S Z L,
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T332

VI ILEDER,

L ERA oA HE S, ETVBIRE T Y VEICET 21ER M T b,

(1) EXT—4

IFTYP, ISTYP, SCALE., SCALED, NSUBUS. SUBUS. NSUBUD, SUBUD, LTP1,|

1~ 5 IFTYP

6~10 ISTYP

11~20 SCALE

PITCHI1| (215, 2F10.0, 2(I5, F10.0), IS5, F10.0)

FEM £ 7 VIBIROEE A2 FKTHS (default’ = 1)

=1: TRTOERBREEL,

=2 . ET VOIMUADTER DI % EL,

=3 : FEM &7 /LRI E D720,

=4 : KRl A Snte gk (%) 1cie-> TEL,

TUYNBOEE T ERTES (default' = 1)

=1 :x, y FhES (EBRFWRASY) % x, y FAC, FEFAIHE
Zxdhe 457 OFPITRKEITEL,

=2 : EfEEZOFHFMITRHITEL,

=3 : I KDOIERATEE Z DTN RAITEL,

=4 . il I 2 EL (Q)DATINHT W TE)

=5 AWK EELS (Q)DATIBLT V)

=6 : E— A MEELS (Q)DATIBLT WE)

EFFLOMER=K LT lem (8T HETFTLOE S,  (default®

=70 77 ANEYIREERET D, )

21~30 SCALET T v VLV EOHR=XET lem IZxnd DT vV ILEDE,

(default®’ =711 7’5 AN Y I fEE R ET S, )

31~35 NSUBUS &7 /LA B9 2 #fi S 00 JE A Bl K filf o> /N B DL T AT 2109,

36~45 SUBUS

(default' =711 77 A Y REZHET D, )

(#£) SCALE %7213 SUBUS 78 0 T72< NSUBUS=0 @ & &,
AN S 72 CTR<H LWKICHE L72EEZ T 7 4V MA
ELTCERAT S,

TF VBT A REIO R SICHIET 57 — 2 & (default® =7

077 AR ELIMEERD D, )

(1) SCALE 7% 0 T72< SUBUS=0 O & & | HilZf#i - 7=l T2
<H LW LT-fEE2T 7 4V MEE L TERAT 5,

46~50 NSUBUT T > Y /VZBE % Hi R0 o JEREE R 0 /N UL T Hr 2221081

(default' =711 77 A Y R EZHRET D, )

(#£) SCALET % 721% SUBUT %3 0 T72 < NSUBUT=0 ® & &,
AN S 72 CTR<H LWKICHE L72EEZ T 7 4V MA
ELTERHAT 5,
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51~60 SUBUT 7 Y /WCET B REIORE SISisd 557 — 4% & (default’ =
Ta 7T APEYGIEERD D, )
(1) SCALET 78 0 T72< SUBUT=0 ® & | Fijlfli»72fE T
R LWKNCHE LIZfEET 7 4V MEE LTEHAT S,
61~65 LTPI TTNIBIRE G MOTEE RO TH P
66~75 PICHI T NBREH L o ey FPY

(2) ETIRIROEHLTAER : IFTYP=4 QRO HLE
H 2 bR NERICHESZ LIS T, BT A0 D BB Ry O % EX T
%o
OFERT 5 0%k
NPT | (15)
1~ 5 NPT ANT13 2% 8\ 5 DL,
NPT=0 : | NPT | D#fi 5.5 5 & 5e ik de,
NPT<O0 : JEAEfEAZ A1 LT, & DEEFEZ LS X 9 ITHERT 5,

QI HES : ZOH— i, NPT20 O & & DL
IPT(J), J=1, NPT | (1615) 1D H— RIZ 16 7 —% 3D, MERILIZT AT,
IPT(J) HimFE T, AN SNTNEFICHI AL E~ DR E, fEESN
A EEL, ZoB, F5 (IPTJ) NIETHIIE, L& v
YOWRET (Thbb, SaEEXRNns) XURBEH+T5 (-
L. BWOHEANIX Xy o ORETESE) . —JF, B
MATHINIX, X7 v 7ORE (T2bb, HITENZRD)
T, HHE THIE SN RE T ONE A~ BBET D,

QJEIEAE « Z DO — RiX, NPT<0 OEFD A a8
NPT, NUNIT, ICOD, LTYP, PITCH | (4I5.F10.0)

1~ 5 NPT SO
6~10 NUNIT T —X%ZiHiAte7 7 ANEFE 7T, 5DOEE, ZDOH— KOBRZ
AR

11~15 ICOD RO E

=1 : DL TR

=2 : FEM D J§ .
16~20 LTYP  EFMJBIREHI MOBEE KD HFZLY,
21~30 PITCH EF AR EHE S Froo vy FBA

IPEN, X, Y| (I5,2F10.0) NPT #td>— K
1~ 5 IPEN NUDBENEO T F T
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=2:X, YCANLEAETU2B8A L CTEHE)
=3:X. Y CAHNLEAET %2 FiIFCBE)

B 2HAERDERA TV a Yy
ZOHEIE, ISTYP 23 4~6 O], T7bb, 2 HSEZ0w 1K, TAWL I, £
— AV MNP EINTZEEMETHD, EOIENOEEITITLEEN 720,

INUMBR, IDEC | (215)
1~ 5 INUMBR #F#x#ELTDDIER
=0 : Bl EN LW
=1 #FaEL<
6~10 IDEC B mELGEO/NELLUTHIEK
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AT 3233 TUVILEDERESE

LIRTOK D Bz o Y VEICET AN EREE IND, ZOHITIZ 1Koz b
a—/)L 71— RO TH 5D,

ZOF T a s TIET U I NVHOIRDBMER S d, o, A M, Mg RS I EX
SN,

ISTYP | (I5)
6~10 ISTYP TUINBOEEEFRTES  (default' = 1)
=1 :x, y FhES (EBRF MRS % x, y FAS, FEXFAIHE
Z x & 457 OFHMITRETITEL,
=2 : EfEEZOFHFMITRHITEL,
=3 : I KDOIERATEE Z DTN RAITEL,
=4 . i I 2 EL (Q)DATINBLT W TE)
=5 HAKNREZELS (Q)DATITBLT E)
=6 : E— A MEES (Q)DATIBT WE)
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FT2ar34 TUUYLEDRAZ—IE, FER. B

TUYNVEICEAEER L, AW T—BEGDL, HBONTCAN T —REICK LT, EH
MAEENZD  BUEEZENZVT 5, B, ZO%A, (EXESNLGT —ZIZA T T —
BEELTHLNLDIOT, MiRHWIZH LN LD T a0l T ANHE L EEE4
EXCESSPP.CTHV, VEIIJSUTA T v a3 TINEEETHILERD D,

(1) AAS—EDEHE (h—F1%0
(15)
1~ 5 ITYP AH T —BEDRD T R H R,
=1 : R KOIERAE (RRKEALBISHE)
=2 : x Wil D x sy (6. %) .
=3y W y Ty (5,%) .
=4 : x Wri © y Frmpksy (2, %) o
=5 BEROHEA

(2) BREHDERTE ; ITYP=5DEEDHLE

IELMG, IPRT | (2I5)

1~ 5 IELMG  [A URRFMZFFOER 7 L —T DX,
16~20 IPRT IPRT=1 O & T Z2FE 7Y X —|ZHIRIT 5,

LIF., ZOHEOKY £T, IELMGHOT —Z NUETH 5,
IS, IE, IYLD, INB| (415)

1~ 5 IS IO DT 5,
6~10 IE & OEFEFKE, BEHEIS)HD IE £ THE CBIRSELZFE - T
WA,

11~15 TYLD BRI DRI 2 R 3 75,
: Mohr-Coulomb
=2 : Mieses
=3 : Dracker-Prager
=4 : BT
=5 : Cam-clay
16~20 INB IYLD=1 O & & DHMET, BIRFEMFOREL

DUM(), J=1, K | (8F10.0)
DUM()) BERFBICE > TREDRTA—Z, ROEFEZSRDOZ L,
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IYLD| K B B

¥E T L INEEEER A (FE) % INB A J), INB fLO BRI L/
LR A

1 2xINB

( S
Y ©
FRRSME : r=c—octang (BIIEV DNIEOEFDFRIT)
TR ., 1, B—/LOHO¥E

DUM(1)=k DUMQ)=v (AR7T V)
MetRgett - V3o, =k %A% k/(V3o,)

2 2 2
\/ax+ay+az

2

— 2 —
o, = +70 N am—v(0x+0y)

3 3 |IDUM(D)=#83%71 DUMQ)=MBEE DUMQB)=v (K7 VY i)
BARSAE 3ao,+0,=K
2sin¢ 6ccos ¢

“= B(-sing)  J3(-sing

7R K/(3ao, +0,)

DUM()=tAWiEE 7,  DUMQ)=5IEY ¥ o,
DUM(3)=K (default’ =2.7)

Q

Kd .
min )

o, O, Tg

BEIR S <(i] —1-2) gehk (

Tr

DUM(l)=m DUM(Q)=k DUM(3)=v
5 3 \/Eo_s V2o s

BREIE (o,e™ =k) Za%E (k/o,e™)

(3) EEMEDIEXE
TRHRUBEDOANIOFEZA T a2 oary ra—h—RERLLFEAUTHLD
T, UBIIA TV ar 21T, AT —22EKT 5,
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T340 RAS—EDAA

HWFIIHEAO 1 DI — ROAT)ThH %D, LrL, Option6 TRED T BT T Lk
BELLEEIZE, el 720 HIZE0, QBELULTFTOANNLELRD,
(1) E#£T—4
IPDTA, PMUL, IPT| (I5, F10.0, I5)
1~ 5 IPDTA AHT—BIGHFICET LTI
=0: AW T—BIIFEZRBELTERIN TS, (T—¥#HIX
NUMEL 1)
=1 : AT —BIFFHATEREINLTWDS, (F—ZHIZX
NUMNP 1)
5~15 PMUL AR (default’ = 1.0)  AJ)SHIZEIZ Z OELH T
b=, SFREOMEEIZHNLND,
16~20 ITP ITP=1 THIE, AF LT DMaRHE % LIth DEEICHW S,

() 7—=2 2 ANT D=y PEFICSPEESNTND LEE, 2O — ROk
(AN T —BOT—=F &2 D,

(2) TARA-3DT—H2 2 4 TDIEE
Z OO ATINE, Option 6 TIFILTP=1 7725, TARA-3 45 E LT= & T DA
Th b,
| 1TYP_TYP | (215)
1~ 5 ITYP WAL DT — X OFEFH, TIVE TITHEA & S T2 LE D D at Al
B MO H DT, MG U T Option 70 TEXETHLEND
a3
=1 : BTN, D S CTHRT . BR OIS T
=2 : WRRUFEATHE T R ODIG 7
=3 : ;KB
=4 . B OFRIIKEE
=5 : HiE®% OB A KR
=6 : HUERL DI
6~10 JTYP AN T —E LTt DT —4
=1 : EAWST)
=2 HAWOT A
=3 : W FIHPR AT
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(3) STADAS u-U D T—42 2 1 TDIETE
Z DOIED ANF1IX, Option 6 T IFILTP=3 § 725> %, STADAS u-U Z 5/ E L7z & & DA
VETH D,
(15)
1~ 5 ITYP A& DT — X OFEFH, TIE TITHA & S ToNLE D D at Al
IR DO T, LEIZG U T Option 70 TEE RTXLE N H
%o
=1 : RIBRKIE

(4) FLIP T— 4 5t #HIAH DR

ZDATNZE, FLIP 7 — % Ot A I DIGENZ D IHMIETH 5,

ID, IDAT | (2I5)

1~ 5 ID FLIP DI ORNENEBRHT 202K TEH S (1<IDL7) .
FLIP Tix, HAOOKATIE, @ LE S —HAES (723 ER
%G —TFT—HDIETIHATND, ZOHKEEKEDT —Z DI RD
IDEHOT—XEANT—L L TERHAT S,

5~10 IDAT IPDTA=0 (BEEDT—X L L THZD) ORFHIOREWNRH D
EHT, AT =BT H2EROEEEZE~T 5,
=0: 2 COEENLT —XEHMATDH
=1 2HIRBRERSEENOT — X ERHAT S
=2 2fiRBEROT — X DAHAREMAT 5,
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FTava4l RAS—EEMz S,

PIRTICHFOAE N A D T —H&IZ

(Y
(Y
A
=111}
ISy

AT A N2, g OIEEICHW 5,

PMUL, IPT | (F10.0, 15)

1~10 PMUL AR (default’ = 1.0)  AJ) SAU7ZEIZ Z OEAHIT
LT tk, FREOEEIZHWOND,

11~15 ITP ITP=1 THIE, AF LT DMaRHE % LAth DEZEICHW S,

60



FToarvd2 ZAHhS—E0FESHOER

L AERAORAAE S, 212 FEM ®F AR E A7 5 —BICBT 5 (EX
(FEmr & Bl BT D,

AT —DENEERIZOVWTADIN T RWE X (FLIP TIZL<EZ D) |
ZOF T a ryDETRNC, 7V ar 62 TENTHEEZLZIEE L T LER D
Do ZOHENRNE, T—H ZHHIPALTHWRWEZROFERGEERICKBEND
fit, WAEIZEL > TL, =T —TIATHHRRL RN H 5,

(1) EXT—4
IFTYP, SCALE, NSUBUS, SUBUS, ICTP, IVL, LTP1, PITCH
(15, F10.0, 15, F10.0, 315, F10.0)
1~ 5 IFTYP FEM £ 7 VBIROEE A2 KT HFS  (default' = 1)
=1: TRTOERBREEL,
=2 . ET VOIMUADTEIR DI % EL,
=3 : FEM &7 /LRI E D720,
=4 : FERNC AT S otk (%) 129> TEL,
6~15 SCALE TETJFT /L OMR=K ETO lem IZHIETHETILOE X,
(default’ =711 77 A Y R EZHET D, )
16~20 NSUBUS &7 /LA B 2 i R o BEAR il B i o0 /N B LT #2108,
(default' =711 77 AN Y R2EZHET D, )
(#£) SCALE F 721% SUBUS 73 0 T72 < NSUBUS=0 T& LI,
AN S 72 CTR<H LWKICHE L72EEZ T 7 4V MA
ELTERHAT 5,
21~30 SUBUS EF VAT AMEREIOE S I2kind 55— 2 & (default® =7
077 ARELIMEERD D, )
(#£) SCALE 7 0 CT72< SUBUS=0 D & &, LIRIOE T2 <,
HFLWKIZHE L EEBRAT 5,
31~35 ICTP IPDTA=0 (A7 7 —DENERELTHEXHNATND & &) I,
iR OB ZFE S 2 51k
=0:39FDHE1 (z=ax+by+c+dxy) TEHET D,
=1: 398Dk 2 (EAMFY) TEET S,
=2:39FHiDHE3 (z=ax+by+c) THET D,
=3 : 39 HiD k4 (ka7 2 BERED )
36~40 IVL IPDTA=0 ® & & FRZHISRDO AT 7 —DIEERET D7D 7
7 7, IPDTA=0 O & 2%, FRZHERE < O RIS HED
B FEIISMRIZ I 5O T, FHEMENEV BNV, F
7o, FEE ORI DWW TIE 2 % S ERIRF B 2 FEE L7z
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BNV, TVL>0 OBE, A3 IVL [E O SO 4 1%12(3)
HiTHEZDZLNTED,

41~45 LTPI 7 VR A < oA R DT HE SR,

46~55 PICHI TR EH L o vy FBA,

(2) ETILRIKDOIFERLGER ; IFTYP=4 DO HILE
H 2 bR NERICHESZ LISl T, BT A0 D BB Ry O % EX
Do
DERT 5 R0
NPT | (15)
1~ 5 NPT ANT13 2% 8\ 5 DL,
NPT=0 : | NPT | {H D#fi 5.5 5 % 5e ik de,
NPT<O0 : JEAEfE A NI LT, & DEEFEZES X 9 ITERT 5,

QHHABES : ZCOH—FIE. NPTz 0D EZDHBHE
IPT(J), J=1, NPT | (16I5) L DA — RIZ 16 T —% 5o, MLEREIZT AT,
IPT(J) HiRE T, AN SNTINEFICH MBS E & | fRE SN
EREZELS, ZO., 5 (IPTJ) NETHIUUE, &7
YOWRET (Thbb, EEXLRD) XURBHTLH (-
72 L. O RAERZ T o ORETEE) , —F, Fe
MATHNIX, X7 v 7ORE (T72bb, HITENZRD)
T, #ERHE THE SN BiRE SO E~ N DBBEIT 5,

QELE(E : ZDH— Fl&. NPT<0 DEDOHMLE
NPT, NUNIT, ICOD, LTYP, PITCH| (4I5.F10.0)

1~ 5 NPT SO
6~10 NUNIT T —X%ZiliAte7 7 ANEZF, 5DEE, ZDOH— KOBRZ
AR

11~15 ICOD RO E

=1 : DL TR

=2 : FEM D J§ .
16~20 LTYP  EFMJBIREHI MOBEE KD T HFZLY,
21~30 PITCH EF AR EHE S Froo vy FBA

IPEN, X, Y [ (I5,2F10.0) NPT ¥t H— K

1~ 5 IPEN R OBEED 7 5 7
=2:X, Y CANLERETR U284 L TEE
=3:X, Y CANLTERETRU% EFTBH)
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(3) HRICEIFEIANS—EDIEE ; IPDTA=0 T IVL>0 D & EDHBLE,

1~ 5 IND
6~10 VAL

IND, VAL | (I5,F10.0) IVL #dD 1 — R&felS 5.,

i
S IND DAH T —OfE, 7277 LIND 20 THIUTA D T—
EOAEIEIZI TR0,

4) FEEROITOV I BEERBEDEE

NCNT, IVAL, IDEC, IMK, ILN, PMUL/| (515, F10.0)

1~ 5 NCNT

6~10 IVAL

11~15 IDEC
16~20 IMK
21~25 ILN

26~35 PMUL

EERDOT 1y Z OB, FEHBIIE T vy 7 EICROFEE

BAEDOLT T SHFINEZ B D, NOCNT=0 &4 5 L SmipidENg

W (2SS, AT —EOBIED %2 EL) . NCNT<O0 (FE

REBVOST ZEICL - TEERORDY 2T 5 EXNEE

BT 5, NCNT<0 DAL, (DHEOANEITT 5,

AHT—BERELIMNELERT VU AL~v—20 L ZOHHE

DEXFH TR T 5EFF,

=3 RHIRELITEEROBEMO A 2EL, IPDTA=0 Thi
FEMEI X EREOMEI T OFLICRD X912, £z,
IPDTA=1 ThivL, BEIFHIAOL LIZEIND,

=2 BUEZFEE LI T XN COHI S E 72 I3 EREHOLLEIC IMK
TEELEY YR~ —7 OB EEL,

=1: BEEZHEE LT X TOH R EZIFEREOLEIC IMK
THEELEY YR ~—7 LA EL

=0 : VAR —7 HEAE S EDR,

>0 : IVAL B OFE S 728 F 71T ER HONLE I O S EHE
E< (HiSFE L 4) HTHEET D, )

Bl & 3 < A O/NLLUT ORI,

RN~ — T DFFET

EEMOEX BT T 5777,

0: 1ELMNRMTEL,

1: R LA ZERTHEATEL,

SRS ED N D BUEICHNT A5, (default =1.0) ., (4)

HTHET 2% EEOHE CONT I PMUL Z#MT 7= 5/l 2%

EREL,

(5) EEMRBEDNIETE
ZDIETIEINCNT O T — 2 WU TH D, FOEM DO — RIIFE L7 v v 7|2
BT AEEBOBE R NI L., RICEESBRE2EL K2 AT 5,
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ICONT, LINE, PITCH, ALINE, INBR, NDEC, SIZE| (215, 2F10.0, 215, F10.0)

1~ 5 ICONT  ZEE#Ro%, 7272 L, ICONT<30 D Z &, ICONT=-1 T 5% &,
LR OERMAEE~T HZ LT D,

6~10 LINE S A ERomE, BY

11~20 PITCH “Z@EHfzE<HoryF, B4

21~30 ALINE  ZE&EHBOMBICE T LT OME (em) . ALINE=0 Thil
X, BiEENR D,

31~35 INBR RSB D & & (bbb, HEEROmNEEROEX
EIOERICH D LX) | ZOEEROIC O D BEIC BT
5777,
=0 : BAEIZER U,
=1 : WS EEEL,
=2 AR HE E E L,
=3 AEOHRIEEEEL,

36~40 NDEC @RIl 5 50l oo/ N LL AL

41~50 SIZE ERRICELHTFOR S, (default’ = SIZEN/2)
CONT(I), I=1, ICONT | (8F10.0) ICONT>0 D & EDHZ D TI— RDLE,
CONT(I) Z@Efa EEKE, 1 KO — R8T —4 3>, LEKHD
77— R,
CMIN, CMAX, CINT | (3F10.0) [CONT=-1 D & EDHZ DI — RPHLEL,

1~10 CMIN LR o < BUE O B/ IME,
11~20 CMAX  “EE#EE < EE O KM,
21~30 CINT Lk a & < BUE O RIRE,
(VE) SE@fiT—EIC30 AETL T2, 30 K2z 5L &1X, CMIN HREE Y,
EDO/NEWNEH D30 KRDIHEEL,

6) MIEZEH R, BERDIEE ; VAL>0 D EEDHBLE,
LD T — FIZ 16 KD, BERED T — FE2HET D,

IPT(D), I=1, IVAL| (16I5)
IPT(D) Bz Him, BROEF S,

(7) BYDARLODIEE
ZDOEDAINEINCNT<0 Z AN L2 E XICOARMETHDH, ZDOHA. -NCNT 1%
BEBY ST HEROH (<30) 2EWKT 5,
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(CONT(I), I=1, -NCNT) | (8F10.0)

CONT(I) B & 72 %fE, CONT (X FNEFE 721 ZBENAICAE A TV D BN &
%, CONT(D2 B3 T4 5 & H, CONTINCNTD) B3 T5 &
BCTERZBVOEL, ZORIZLV VTS UTIKEBE L 2D,
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AT 3243 RAS—EDERESE,

DRI O LD A D5 —BIZETHXNEREX INS,
CDFT T arTIEAD T —KOHRPMEK S, Peo, # A bb, #i REEEIIEX
S,

(1) BHRICEITERDT—EDIETE ; IPDTA=0 TIVL>0 D& EDHME,
COEOAINI, A7 a0 3) MERUTHLIDOT, ZHUIMEHI Z &, =
72 L. IVL OfEIZRIEA 7 > g v 42 W= & EDOfEZRO T, EENNLETH D,

(2) EEHROITOVIHEEREDIETE
COHEDOANEI, A7 vara2o 4) HEFRUTHALADOT, ZHICHED Z &,

3) EERMEDIEE
COHEDANINX, A7 var4a20 (5) WERILTHLOT, ZHIZHEY Z &,

(4) BEZE<HHE. EXDETE ; VALSODEEZEDHAVE
CODHEDOANEI, A7 vara2o (6) HEFBUTHADT, ZHITHED Z &,
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T3 d44 ARAS—DAYT MILLE

COFTaFzA T a9 lBEL, AN T —BETTIVE L EAZT D N
ANDOXRY "ML L THRRLTEWE ZITHWS,

<.’/
i
I L—
</\~
X
ZV

XD KX ) 7pitaEEXLNETD, 22 Cxy FHITTTVEMR, 285 HRAD T
—EBNEINDHATHD, £, A7 a9 THIASJERE 2 S+ 5 2 L 1C &
ST, SBIXK TR LSS T D REE LS Z N TE D, I z @3 mnT
WD HMEZDOF Ty a THRRTHE, a7 LIANT—&E IO MEHH
IR MVEEBZ, TOEREEHEL, a7 ML LTHI, -T, 20D
T a KV ER LB MVEICET IS T a v EHWD D & TR
arELENTED, B, ZOXIRENTELOEFAL T —ENHIANETE
ZHNTNDEXDOAT, BEELTHEIOLN TV EXIZIZZoFT v a vz Hn
HExTT—TirD,

ANGLE, FACT | (2F10.0)
1~10 ANGLE z#h2S/KF#hE 23 AE (F) |
11~20 FACT £ X DEERE, (default’ = 1.0)

AT T — 8 s 1Tk L7 KL (sxFACTxcos(ANGLE)., sxFACTxsin(ANGLE)) & 72 5

COFTvarERWD ELENC T v 7T A0 LT, SCALED, SUBUD,
NSUBUD @ 3 SOEMOEIZEDND DT, T 7 4/V MEICX D #ETE R UHER DK
ZELZEITTERLS LD (Thbb, FILB#MATFT—A2MThhd) .
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723250 HHIZESETIADREFEL,

TOF T arTiE, iz aAts b, FE, FEOBRSEa A NEEL L
DHKD, LFOFIZWTNGE ZOF S a v iffioTENE-LDOTHS, B, =

S DT LLAT

WICEWEKO BEICERANE IS, ZOEITIE 24O — RBAMLET

%, WINTEART —Z 2R L, IICKERI AL SOITORIET DA — o AT

ERAR

e """ Case-1
— — — Case-2
Geo.Scale

() KOERAIL, (X, Y) CTHEEZEET HAE

N, AL, X, Y, DX, DY, SIZE, ANGLE| (I5, F5.0, 6F10.0)

I~5 N

6~10 AL

11~20 X
21~30 Y
31~40 DX
41~50 DY

51~60 SIZE
61~70 ANGLE

LIN, PTH, NC

1~ 5 LIN

6~10 PTH
11~74 NC

MoxHEIL = A N OITE, FFE I EED 5 2 &R,

N DNIETHIUE, X, Y TH X ZEEL, (EXMOL T
H5OHEE (cm) . N2OYATHIUX, X, Y TH 5L FEM
ET V&R USRS LD E % BT 5,

AL FOFHZELS T DOES (ecm) ., AL 0 THIITHRY
%#@wom>0®k%\nyT5z5f%i\ﬁm®ﬁn
DIEEONE, ALK0O D L&, X, Y THX 2 EEXRYID X
FORE TFBICHIGET D, AL=2.5 ITEE AR ZDOLVWESTH
5,

BAD A S OGO x FERE (LR ORHBR)
BAD A A N OUER O y FERE (LFLOFHSR)
2ITHEMED 2 X 2 MTOIEED x #i4y (cm)
21T D 3 A MTOMERO y ¥4y (em)

1ATH DR OAEL (xo. yo) £ T D&, 13 HDIGR DN

BT, (xot(I-1)xDX.yot+(I-)xDY) & 72 5,

DX=DY=0 8 5-%2 Hi7= & & DY [%-2xSIZE ([CEH#x HN D,
ZOEIFER AR ZO X WTHREZ 5 % 5,

A hEELXTFOES (cm) | (default’ = SIZEN)
a Ay b EELSFHOKFENSOME ()

(I5,F5.0,A64) [N | #DH—F

B4y A R A 9 % B B
oy y FBA
a A (64 SUFLIR) B
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72351

ZOEOKIILLIFNCE

(1) EXT—4

BREGFERT O UORILEES,

WIZRIZERARE SN D,

IT, NDATA, IT1, IT2, ANGLE, Al, A2, A3, A4, A5| (415, 6F10.0)

1~ 5 IT

6~10 NDATA
11~15 1Tl

16~20 IT2

21~30 ANGLE

1~20 A6, A7

A6, A7| (2F10.0)

RNV OREEERTE T, (TR TEREMTEEZ G X D LE

T, RS 7w

OOAA T I T
%7
Oodlnd 4
11 12 13 14 15 16
V& ;?:% Eéyj FJ//W Y
s ZX
VIRV O

VRN EEINEDGE X T EERT DT T,
=0 : HiREF 5 THZ D,
JEFEECTH 2 5,
JERED 5 2 HIZBET 25777 (IT1=1 OREOHME) |
=0 : FEM €7 /L & Al UJERERIC L DAL E
=1 : fEXIMED 2 TR 5 O FEEE (cm)

VRN EESAE (JE) . ANGLE=0 ThivX, v ARk

EOKIZRENTWD X HI2ENILSDS, ANGLE 23 IEDfE
TS ARV O BRI O E Z [BldE R0 & LT erEr

Th
IR

\Z ANGLE iz L CTENPND, (IPT=1 ® & X3 fbira)
31~80 Al, A2, A3, A4, A5 Y URILDOREXXZRDHENNTA—F (cm

FE) . KEZR

ZDOH— NI IPT=15~16 OIFD LB,
VURILDOREZIEZRDAHINT A—2 (em F721TEE) |
Z W

(2) HiEES ; IT1=0 T. NDATA>0 DDA INHE
1&®w RIZ 16 HDOT — % & B e 71— REE T HET 5,

IPT(J), J=1, NDATA| (1615)
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IPT(J) HisE 5,

(3) PURILDMUEZEITT HEELE ; IT1=1 T. NDATA>0 DEFDHILE, NDATA
BMDH— FBVBE,

X, Y| (2F10.0)
1~20 X, Y TERIRAE TR & OFEREE (IT2=1) | £72IFET V&R U
FRICKDALE (1T2=0)

VURNMNDREEEZRDHLEDT 7 3V ME

IT| 1 2 3 4 | 56| 78 |9-12| 13 | 14 | 15 | 16 | 17
Al| 03 10303 |03 |03|03|05]|02]|03]03]02
A2 0.1 01|10 | 10| 02|06 06| 06] 06
A3 0.5 0502|0245 [01]10] 1.0 ] 0.1
A4 0001|1010 |10/ 10| 10
A5 0.0 1.0 | 1.0 | 1.0 | 03
A6 2xA3[2xA3
A7 90. | 135.
A1 M A2
Q |~ /\ S %/ e &
V. A3l == A3
— A A2
~a — A LN3(deg.) — [
—1
A5
- M o Y 7
A4 1 i :
Al A2 I 1 Ad A3 X
J‘:ﬂ  MIAANL s A
A3 — Al A7(deg.) A1, A2, A3in deg.
A7(deg.) - A6 Axis is not drawn

when angle=999.
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73252 85, AMEDY URILESIEDER,

ZOHEOMIILENCE W -KICERN X IS,

(1) EXT—4
NCD, ITYP, ICTYP, LIN, PICH, SNBR, SMK, SL1, SL2, DIS
1~ 5 NCD By F T XMl o E %L,
6~10 ITYP vyfw@@%%%¢7§7
=1 : Mo ERR KR OAEE 52 TE

(415, 6F10.0)

<o

=2 BROT A HAAN 0)44%9::%5 AEZH 2 TEL,

=3: HilazEL,
11~15 ICTYP ERED B2 R D57 77

=0 : FEM &7 /L & [F] UJBERIC X A0 0E

VEXMED L TRE S OFERE (cm)

16~20 LIN ﬁ@@%%%ﬁﬁmm]

21~30 PICH o ey FB4,

31~40 SNBR BEEZIILTFORES (cm) (default® = SIZEN)

41~50 SMK Ml E< BRIOERE (cm) (default’ =0.15) (2) . (3)
HA2 2,
SMK
— | |£SL1
o—© | | {sL2

REEEE

51~60 SL1 BCHIMO M EIND, BEAFRZRL RO S,
(2) . () EHZ=H, (default' = 0.5¢m)

61~70 SL2 BCHIMO AN EIND, BEAFRZRLRYORES,
(2) . () EHZ=H, (default' = 0.5¢m)

71~80 DIS BES XL F 2 MOMICELS & T OB & BMEOM O ERHE,

(default’ = SNBR/2)

(2) \MODER ; ITYP=1,2 DEFDHILHE, NCD D Hh—F
ISEG. ISYM, INBR, NDEC, XS. YS, XE, YE, FLT| (415, 5F10.0)

1~ 5 ISEG WO E . OO VARV~ — 7 BRT A E S, 24T
DI THTRT 5, 100 E I VITRIOEKZE > TS

1 AL DT DFEIE,
=0 : FRIEEDTRU,
=1 o DHEEL,
=2 Moy ERAIEEL,
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6~10 ISYM

11~15 INBR

16~20 NDEC

21~30 XS
31~40 YS

=3 : ¥R \J: W1ﬁi%rﬂ<%lfﬂ%%<o

=4 : #R5y NS WAL ZE S (EE  SMK)
10{40)%(%0) %

=0 : 1 PSR LT RV D I,

=1: IHIRICEALREDIT D, (X%, SLIL,SL2)
0 1 2 3 4

k R
| | T

——

N| NI
[ |

10 11 12 13 14

| | | | k N| N
I | I | N 1 1 I

-
——

BRAY DU EL RV T DR

=0: ﬁ‘ﬁ‘ﬁl‘ﬁ&u = <
1 ﬁlilu\ \—-EI <o
=2 1 f&RD GC%< o

BFICET 2777
=0 : BFITENR D,
=1 : BT E My OHMEL,
=2 BT E M OLEMANTEL,
=3 BT ERyOFRIZEL,
100

Y

100 > —100—

INBR=1 INBR=2 INBR=3

=4 WFEHR T OFRIZELS, EL, ﬁ?@%éﬁﬁ%@%
LV EWE T, e OLARNC

=5 BFEM T OFRIZELS, EL, ﬁ%@%éﬁﬁ%®§
SEVEWE XX, BHFEHRTOLEANCEL,

=6 : LT HMITOEANCEL,

=7 : LT ERRST O A

=8 : LT H MRSy Dk

=9 : LT HE RS O R
SEEWE XD, i%%ﬁ @E@

=10 : CFEMRTOPIRIZELS, L, i%®§éﬁ%%®
REEXIVEVWEET, XFERDOEMICEL,

B O/ TFHIEEY (default' =-1) . F72130F%,  (INBR

I2& %)

BB x S, ICTYP OfEIZ L 0 BT RIZE S,

MBS y FEAE . ICTYP OfEIZ X 0 BT RITE S,
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41~50 XE
51~60 wz} ITYP=1 O} #& S OEFE (ICTYP DfEIC L BT RIT R 5),
— 5, ITYP=2 D & &, XEIFMRoDOES (em) . YE T85O

KRN D DAEE (K)o

61~70 FLT ¥ (6>INBR>0 D L XE)nN D) |

CHR| (A80)

1~80 CHR TEXI &35 35 (INBR>S D & X) | &) 6 NDEC CEnE
MILD,

(3) FMIKDER ; ITYP=3 DRDHILE, NCDHDHh—F

ISEG, ISYM, INBR, NDEC, XS, YS, RAD, AS. AE, FLT| (415, 6F10.0)
1~ 5 ISEG MIloFEHE L . OO VRV~ — 2 BHRT 5% 5, 2 H7

DEEHTHRT D, 10L& 1 ALIIRIOERZFF-> TV 5,

1 AL DT DFEIE,

=0 : [T EN2V,

=1 : [lDOIHEEL,

=2 Ml & RHIEZEL,

=3 [l & Al Z T < RETZEL,

=4 : [INOMEG 2/ SWEILZES (BEEE SMK)

10 A2 DOBF DL,

=0 : I \LIZR LTV RV D

=1: IHICHRICEA R E ST S, (E X1, SLI, SL2)

0 1 2 3 4

[ T T

A

A A A A
6~10 ISYM MEMOEHCE L ¥ R R

=0 : Ml E <

RO IITEL,

=2 KR DOIITEL,
11~15 INBR BT o777

=0 : BT EN R,

=1 : Frz HIloSMAlS . KRS E <,
=2 : 52 IO NS, KECEL,

10
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16~20 NDEC

21~30 XS
31~40 YS
41~50 RAD
51~60 AS
61~70 AE
61~70 FLT

CHR | (A80)
1~80 CHR

}

=3 Hr A Ml gk
=4 : Fov e Lo sl
=5 Foeva Mo A
=6 : 3% Mo SMil
=7 : 354 Mo N
=8 : Fx Mo Iz, Hof.bim < FmicE<,
=9 : T MO AMANZ . Hod.Lzam < FmicE <
=10 : 3CF & MIMoWNANT, oz m < Fmic

INBR=1 INBR=2 INBR=3 INBR=4 INBR=5

B /N UL TFHEBY (default' =-1) . 7130728, (INBR
k%)

Mod.izm < HicE<,
Mod.izm < HicE<,
Mod.izm < HicE<,
KIAZEL,
KIAZEL,

N (% N (% Ny

x\«x\«x\«x\«x\«x\«x\«

M3 G D FEEE, ICTYP O L 0 B RITE S,
MElD¥4% (em)

MO RO RPN BFFHEID 231E)
MO RO RPN BFFHEID 231E)
5 (6>INBR>0 D& & EhD) |

ERI SN 53 (INBR>5 D LX) | fHP]H>6 NDEC g NE
NIV D,
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723253

v

DRILR—o O AU REEL,

N, ICTYP, SIZE, SIZEM, DIST | (215, 3F10.0)

1I~5 N a A N7
6~10 ICTYP JERED 52 Fafarnt 5777
=0 : FEM €7 /L & [A] UJBFERIC L D0
=1 : YERFED L TS OBEEE (em)
11~20 SIZE LFOKREE (em) (default® = SIZEN)
21~30 SIZEM YU AL~v—27DOKXX (cm) (default® = SIZEN/2)
31~40 DIST VRN e—T OFLEa A b EDOBRE (cm)
IMK, IPOS, X, Y, ANGLE, COM| (2I5, 3F10.0, A40) N KD — K
1~ 5 IMK ~— 7 O & £ T K0T
6~10 IPOS X P EEANEDO Y AN — 7 L OMEIZET 5 B
& RTHE G,
=0 : A51a IPOS=1
=1: k6l IPOS=2 () IPOS=0
=2 : I IPOS=3
=3 : T
(1) Z# 51X ANGLE THE S IV R R 2% L CONL
i
11~20 X }
21~30 Y RN — 7 FULOEEAE (BALRIZICTYPIC LV #2 D, )
31~40 ANGLE YU R~—7 &L aX MoK D HE () |
41~80 COM 40 LFUND A by 2D BERIND, 7727 TRV

BOXFETHENND,
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73y

54 EEIREDER

TP OEF ONLEICEF# 2 &<, 2O — FRLETH D,

IAXT, ICOD, INBT, NDEC, XCOD, YCOD, XCOR, SVAL, EVAL

1~ 5

6~10

11~15

16~20
21~30
31~40

41~50

51~60
61~70

IAX

ICOD

INBT

NDEC
XCOD }
YCOD
XCOR

SVAL }
EVAL

JEREER OME R OFESE & K3 /K5,

=0 : FEM £ /V L [7 UHE R,

=1 : X7 hLEE R CHER,

=2 TV NVEER I UHMER,

=3 EEOMEN (SL & LTHROI— RKTAA) .

(415, 5F10.0)

#1Z XCOD, YCOD TAJ] SN AEDEEE R 2 ~"$ 7 T 7,

=0 : FEM &7 /L & [A] UJBERIC X A0 E
=1 : YEXIFED L TS OFEEE (cm)

JERRENC DT S ARV LEEICRET 57 T 7, 3HTOEETA

L., EEFNRENETNERE FFO,
IRVARE= ¢!

=0 : BV ITE O KR T E D,
=1 : BV 3HhOREEH I EN D,
=2 : BV Z#ho M IcEIN D,

10 A7 D% AE

=0 : BFITEh O KR EH T mIcE N D,
=1 : Fish o T micEN»N D,
100 {2 DEF
w:ﬁ?@%&ﬁﬁﬂ%ﬁnéo

D ETIREh S ER L TEMND,

rﬂ?iﬂa (2D DIl D /N T AT,

JEREEHR O AE XCOR (T K9 AALE D JHEEE (ICOD DOfE
NRITED D)  FEfEEh Tl E 721X OEENZ 2
IZENN D,

L HE
w59

(XCOD, YCOD)IZxt)is 9 2 JEREHI L E DOfE, (U L b SVAL

& EVAL & ORI H 5 LB X700, )

JEERE i 0D B 5L & FE S D JEEFE D,

(1) SVAL<EVAL O QB T2, & D% EMICK L THE U
%%%@i@ﬁ?@ﬁ%ﬁ%éﬁf%%tmeﬁ_
SVAL & EVAL # ANz, & 5HI1Z, ANGAX = ANGAX +

180 & auiL K vy,
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ANGAX, SLEN, SNLEN, SL| (4F10.0)

1~10 ANGAX J#FE#fo> SVAL 75 EVAL IZ 1725 Ja & Ko a4 B
()

11~20 SLEN JEAE RO H RS D @RS 327 — % &,

21~30 SNLEN  JEAZE#hOHE % > 5 @I kts 3 57— 4% &, SNLEN/SLEN
EEIRALS AN S Y AN A VAN

31~40 SL JEFEER DM R (X ET lem IZxind 57 —# &) , IAXT=3 ®
Hﬁ@ﬁ%\go
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7355 FEEDOEY DAL

RHRETIT Y AN~ =7 I XD KERRR T, FRE SN A R Y ©57, ik
TZAETEZD,

(1) EXT—4
N, ITYP, IFTP, IFM, LIN1, PICHI, ANGLE, DSTNCE, IMK, SIZE, LIN2, PICH2
(515, 3F5.0, 2(I5, F5.0))

1~5 N ZAIEOTE MO ATYP=1,2,3) £72I13EZ D (ITYP=4,5)
6~10 ITYP THROEEDO G2 FEtenT 5777

=1: finFETTEHEZD,

=2 JERECTH 2 %,  (TERIMEOE A5 O FREE)

=3 FEAEECH 2%, (FEM E7 /L&A UBEERIC L HA0E)

=4 BELEEZRZBY D5T

=5 BE LIEROLERKROIREZEY 25T, (ZOLAIC
X, A S a2 A7 a 23 OfEERICHWS Z
Lo BBITER LT=_7 FLVEOSH AEE TS, )

11~15 IFTP BYOS LOMBEIERT DT T
=+1 : b

=12 : KB
=13 : KB

o o o o o o o o o o o o

o o o o o o o o o o o

o o o o o o o o o o o o

o o o o o o o o o o o
IFTP=+x1 IFTP=12 IFTP=13

() MMARIZIXEOMEE WS, MAEO & XADEE T 5,
IEDOEIZ U721FE 9 DEHEFFE ARV, MAFRICKH L THIE
DIEZES>TH LW, EFZ D LT BB UBOTER A
W5 EE, MR EZAROINTICEL ZERHDH, ADHE
LT HE AR BTG, B HAAMNAHIEICK L TAD
EEHNDZ ELA[EETH D,

(VE) RHRIT K Pl & ANGLE £ O % ¢ DSTNCE 5281 T
E)ND, KEBEED & ZIRHRR S D D & [ UK
C DSTNCE 5|2 IMK CTHRINIZV VR~ —7 & E
<, 2B, IFTP=43 © & &, (RMED) KO/ DRk
V3/2xDSTNCE & L, ~— 7RI %RRE 25 L 51c LT
W5,
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16~20 IFM LA OEEL DO T T 7T, IFM=1 Thividsr EL,

21~25 LINI FBHEZ I 2 g oo FlgE

26~30 PICHI BHRICHW S Moy 554

31~35 ANGLE #Hf, ~— 27 OEPNDHBEOKFEN O OB E (F) |

36~40 DSTNCE H#H#f, ~—27 OENNHMOBIR, 723~ — 727 O (cm) .
(default’ = SIZEN/2)

41~45 IMK KEMRARE D~ — 7 DFEEET
46~50 SIZE KERAED~—27 DRE X (default’ = SIZEN/4)
51~55 LIN2 LA DR A 5 i o Fl 0

56~60 PICH2 LA ORI AN DR ey F B4

(2) BimBES  ITYPE1DEEDHDLE
IPT(I), I=1, N | (16I5) H— R 1T 16 T—% 5>, LEEEIT AT,
IPT(I) g T, 2ATERHKT D X O ICIERICATI TS, tha &
RO EZIIRICTHDLIDOT, ELEN—FDOHhEAITTD,

(3) EREERR ; ITYP=2,3 DL EME
NBDOH— FPRLETH D, R ERRDIEFEIIF L THLDOT, EHLHN—TD
HENTTT D,

X, Y | (2F10.0)
I~20 X,Y JEAEAR, JERERIZITYPIC K 5, ITYP=2 D L &idem TAJ),

(4) ZHROHER ; ITYP=5 DEOQOAHNLE
SCALED| (F10.0)
1~10 SCALED ZAiD#ER, (default =fi[EIDOEA L)

(5) BEXRES ; ITYP=4,5 DELE
1D I — RIC16lOT—% (BFEEFF) 2LEBRI— NEETHET S,

IPT(J), J=1, NDATA | (16I5)
IPT(J) HRE T,
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AT 3256 BHHEFESER
ZOF T arTiE, Bx b B AR EL,

(1) BEXT—4
N, ICOD | (215)
I~5 N RANDT v w7 D,
6~10 ICOD JEAEE D52 5,
=0 : FEM &7 )\ & [7] U JAE
=1 : YE5EIEA TR O OEEE (em)

(2) BHDOAA
ZOHEDOT —Z XN [\l K9,

NPNT, LIN, PITCH, MK, SIZE, FMT| (215, F10.0, I5, F10.0, A20)
1~ 5 NPNT AR T B0, (£100)

6~10 LIN WMoOfEHE RS K, P

11~20 PITCH ot yF, B4

21~25 MK SOMBICOT D~ — 7 OFFEEEFRTHFESL,
36~45 SIZE ~—7DREZ (em) ,

46~65 FMT SBN D ERE % Fed e 72 O D FORMAT,

X(), Y(I), I=1, NPNT| FMT
X0, Y(A) 550D JEErE
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T3 57 WNYBEFEHDOER

TP OAEF ONLEICEFE# 2 &<, 3O — FRLETH D,

ICOD, INBT, NFG, NBR1, NBR2, NFGS, NBR | (7I5)
1~ 5 ICOD #%1Z XCOD, YCOD TAN) SN DIEDEE R Z RS 7 T 7,
=0 : FEM €7 /L & [A] UJBFERIC L D0
=1 : YERFED L TR S OBEEE (em)

6~10 INBT JEREERIZ DT D B EBIEICET 57 7 7, 3HIOBTA
HIL., FEEFNRENENEREZFO,
1 (. OHE
=0 : BBV [T O KRFEH T mICE NN D,
=1 : HE D IZHORF FmicEIN S,
=2 : BREE D IZEAOME T IZENINLD,
10 A2 O HfiE
=0 : IO SKIRFRH T AN E 0L D,
=1 : I OB aicENNn D,
100 {2 DEF
=0 : BT & PATICED N D,
=1 FeFlgh e B L CENNLD,
11~15 NFG HEVICET 777
=0 : MfLE & 2~9 DETEEL
=1 : HTDONLEIZ D FHE <
=2 HifiE & 2, 5 DA
=3 M@ & 2, 3, 5, 7&2EL<
16~20 NBRI Wi E OB FOEZ HICET L7 77
=2 FFITENR Y,
=1: FEZEOEFEZZDOFEEES
=0: 10 DX TEL
>0 1 10"~ MR T g2 T IS I N E TEL
21~25 NBR2 HTDHIOEAEIZRET 5 7 T 7, IEDE T H UL 2~9 DEFH,
B THNEEBOETENREIND,
=0 : ENR
=1:2 L 5%EL
=2 123,57 ##E<
=3 : 2~9 D& EL
26~30 NFGS FEWHEVICET 7T/
=0 : ENR
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=-1: Hifir &
=2 BT EEWTALE
=3: HEY 2 NTALE
>0 : 1% Tt iAte

31~35 NBR HEIX0 ET5, 0 TENETEZANTEL & BT
AIOREICEDLLTENRN, 2077 7%, - & 213871
EX LBV TPAEICHY T AMEICEVEED 2 A
TeWE A TH D,

XCOD, YCOD, XCOR, XSVAL, XEVAL | (5F10.0)

1~10 XCOD }

11~20 YCOD JERESROE XCOR (2% ST DALE DO FEFE (ICOD DfEIZ LV H
NRIIEDD) , EEGIEE - XZOEENZ 2 &2@D LD
IZEIND,

21~30 XCOR (XCOD, YCOD)IZxthind 2 JEFE R E O, (3 L H SVAL
& EVAL & ORIZH DB T2, )

21~40 XSVAL}
41~50 XEVALJ JEEESROIE R & KR D B DA,
(¥£) SVALSEVAL OB 372\, & D% EEICk L C R U

25T O E T O WIS ETEES 2D L &2,
SVAL & EVAL Z AV 2, & 51T, ANGAX = ANGAX +
180 & F U kv,

ANGAX, SMULT, SPS | (4F10.0)

1~10 ANGAX J#FE#fod> SVAL 75 EVAL (Z[A7> 5 J7a & K Eaho a4 B

(BE) .
11~20 SMULT HfiEDOHRKY EZ%, H@EOAED SMULT %59 5,
21~30 SPS i & e OB O FEBEO T STk 5 b

(2) BFOLr
NFGS N IEDREOLMET, EWBKY Z# ANSBETE2IEET 5,

AVAL(8)| (8F10.0)

1~80 AVAL FWHEBK Y %2 3E < R O£
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7360 HKXER,

ZDOFAT v a THEIREIEET D & BIEOIEKTIE, 2 ORIRONERD A DMEX]

MRERD, THITEN, BEIA S —/LE TS, Z ORI RS 2 12568 2 72255 R
MDD X D25,

IBL, XMIN, XMAX, YMIN, YMAX| (15, 4F10.0)
1~ 5 IBL JERBEREDFEA e RT 56777,
=0 : JERBERE I E DV, LUATZfE > T\ 2o ThivX, LAk
I3 OREREZ B D 1T,
=1 : JERBEREZE D, AFTDOANNIZ DL & DOHMIE,

6~15 XMIN
16~25 XMAX}
26~35 YMIN }

36~45 YMAXJ JERGEERD y JEEEO F/IME & R KfE, (57— % OWot)

YELRBEBLD x FEAE D e/ ME & e KfE, (7 —Z DIRoL)

(E 1) 7aZ 7508 @EB LTS 5 2O%% (XORI, YORI, SUBUS, NSUBUS,
SCALE) OfEIZZ OERER WO D EABIND, Zud, By HEhe
FEIE & BRI < BRI O A 2 B XWX S ICE S Db T 5, IBL=0
ZHAWTZ OWBEDRERZITR D & ZHUOOHEITTTOEIZREND, 1o
T, XORL YORI 5 ETH L XX, ZOA T v a ORITKHT D,

(1 2) {EXIRFIZIX, FEM E7 VO RALE £ IX BB EONED 2 2 CTHE LI2H
I A S TWDEDENT, ELDENLWVDLOHIK AT 5, BROFIRE R
TR THIUE, TOMEMHOE SO T Z OFPFHIZA > TWOIUZE ORI
ErD,. b L= TH ZOHERDIMNTHAIUTZE DR ITFE LN, F
o, BHERZOT VY ILVOERTHNIE, ZFOBEFROELN Z OFEEKNIZH
LEXPITEREND, o T, ZZTHRESNE-ENFHEBROER & gk
DOERNLEDOIN—E L T2 & Z3EK S5 FEM E7 VIRITET
R A SR
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7361 TRY

F 7 ay 60 WENTET VD D b—HOIHE(EXT HHMETHLDICRL, 2D
F7 T a i E, FEM BT VEESR, ZORIHERT 60, T72bb,

OFiRE 5. BERET

@7 hVE

Q7T v V&

DAT 7 —&:
HOELHEHEZFHIRT2LOTHL, bHAALT TV a 60 & DAL ARETH D,

IPCUP | (15)
1~ 5 IPCUP FROTF—%2ELL GO, FEHEITROT— R TREND
EHETH 5,

XPCMIN(I), XPCMAX(I), YPCMIN(I), YPCMAX(I)| (4F10.0) IPCUP #® #— K
1~10 XPCMIN(I)
11~20 XPCMAX(l) EHEMHEIKD x JEFE D F/IME & e KB, (7 — % OIRIE)
21~30 YPCMIN(I)
31~40 YPCMAX(l) EFEMELD y FEAE D F/ME & e KMl (57— OWIT)

(JE)  AEXIRFIZIZ, FEM E7 VL OHEALE F I3 ERBEOLOEN Z 2 CHE L7
BIZA S TWENENT, ELIDNENLZWVDOLOHEZ T 5, BRORIKERT
WThHIUE, EOmuEOEE O TN Z OFPAIZA > TOIUEE ORRSITED
NHMR, b L—FTHIOHEBMOIMHIUEZE ORI E N, £, H
REEFRO. TV NAVOERTHIVUE, ZTOBEROELDZ OFEBNICH D L=
TPIHERI SN D, 76> T, 22 THED 2 OFEIOIMNI HIUEE ORI ITEN
NV, F-, BEEEL, T VY LOEEED 2 OfEKOIMNT HIUZF DR
MEEDINR, Fo, BEEESL, T Y LVOERTENTE T EHEE O
REBROBERNLEDOUN —EF L TR e X IEK & D FEM £ 5 VIR
S R e VAN VAN
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7T 3262 EZXRZNDER

TUINVOIER, AT T — DR ZEIT OB, ERO G L T2 8B LRET 5, T
2B, FEM T VIR TOERIZOWVWTEL N, TV INVKRA D T —KITEE
SNTZER UL 12D, 70k, AH T —CEZDOMHN L HELEOMZ T 5B
12, 22 TCHEIAONTEROLD NG LD,

LHhAMF T a 60, 61 EOBFHLARETH D,

IEACTN | (15)

1~ 5 IEACIN {EXT2EFED 7 /L—T D, IEACTN=0 OIfIETHEZEN
TEX D% & 705, IEACTIZ 10 LLFTHDZ &, EEDOATN
fTonfzt &, MO —FLHELERD,

((IEACT(J,]), J=1,2), =1 JEACTN) | (10I5) 1 # 7T 2D H— R
1~ 5 IEACT(L,)mWDHEFET v > 7 DIfgE Y OERES
6~10 IEACTQ,)®MDEFE T v v 7 Db OERES

IEACT(IL,D IFZBEDOERE T v v 7 OE Y OBEER
IEACTRD IFHDOEFR T v v 7 Ok ) OEET S
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#7232 70 IFILE @ REWIND

F 7 a6 TFEM 7T — X OFiAhEEHa=y bE7IiZ7 7 A /L REWIND L. #
NS T =R eFHrRADDH LT D, avr ba—Lh— REIRETH D,

86



T3> 71 IFILE DFREGTEY

FEM 7 — 4% OitAHhEZHO7 7 AN 6, LFNICHEESNIATETHRARIT L %2
LTHRA U Z—DNEEED D, BLAATT — % ERIZH LT — X ORI RE/R2ITH
Ao TNWD & XL, ZOTE2RITT AT 5,

ISKIP| (I5)
1~ 5 ISKIP AL T AT DL,
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ATLar72 BOKIDIEE

TR, ERERC WSO K E RRET 5,

MOKZIL3A TR LIEFIETRLST5, bbb, BEEAEETIE1IZALE
Gl =M< (0.2mm, ZHEEYE) | LR 18X 5 2812, 0.2mm K< T 5,
— R 1 I ETOEHREANTIT 5,

L1,L2,13,L4,L5, L6l (615)

1~ 5 LI — %
5~10 L2 BT E
11~15 L3 e i
16~20 L4 = DA
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6 HA

7T ATEEr=y MEF6 L=y NEF TVl =y FTHDH, 2=
v 6 X7V NHOZ=Y N THY, 2=y N7 T 7e v —HOB I THS,

6.1 A=y r6~DHEA

AT =2 D5 LIARWRFEENHIM S NS,

PN O DEES, =T — A v E—UHHIBIEND, TR 7T Al —
P—NELLT—HXZHEL TS LEZTHELNTEY, AT —XIZET 2T =
v ZIXFEAETRS TR, 7 u s T AOFETHREFTIEEDL L) RERRETT
—IE, BEHREHRICHST HAETDATSN TN NEEHNWTH D,

T T NIFATFTI v Talr—vary FRICIVIEGNTWS, ZOHEE,
K& 72 DIMENSION # — S>fE L TRBE, ThanEd+ 5 2 Lic k> THEREKRD
HEEHET 2D TH D, - T, BIZITERESCH RO HIBRIZFRZ 20, Ly
L. 2NOHBRVIZENE | BANCHER LTI Tl v 7T ARNER T 5 (AR AR
RTDHZENRDD, ZOHE, 70T MNIROZT—A vE—%FRIL, £0%E
1T 5,
===== ERROR ===== SHORTAGE FOR DYNAMIC ALLOCATION AREA AT OPTION=[1(][1(1[]

REQUIRED AREA =nnnnn
PREPARED AREA =mmmmm
————— PLEASE CONSULT THE PROGRAMMER ————-
2T, 0000F= g —NEZ oA 7 a oF A, nonnn (X702 7T ANRNEE L
F A, mmmmm 70 ST ARHAE L CWAHEITH D, ZOHE. Tuns T~
—|ZFHFE L, 7’17 Z 5D PARAMETER 3CIZ L Y f5E & TW % MXDIM DO fiE %
RELTIEZDOZT —ZMRIET H 2 L RHKD,

62 1=y hr7~DHEHA
2= BT ANIERFERDZH ) 1 plt007.ai VD 7 7 A VLR EID B THATH
5o ZAUZ Mustrator DA S)T—2 & LT ADEPSFIEADTHFA N7 7 A4V Th D,

A DR, DR ALEZE T E L TEPI, B LWEREIIRTOEX
PeDHEMNZEFEIND,
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7 PIE
71 i1
ZOHEIIN 0 NANREDOTHY, 22—V — {7 —Z2DW LN FE, EDXH

RAERIMNAIREMNE W) Z L 2RI 2 LA HME LTS, BB, ZOHITIL FEM 7
— A b=y FESS5ThbbI— R TiEn T\ 5,

UTFICBIETHW T — 2 &R,

5———0———b5-——0--—5-——0——-5—0-——5—0—5—0——5—0——5—0
1 %)cti(};d}%fm)f* ERFEZ/ S LTW5, 72, 4
FeAB - 40.3 0.2 0.2 0.0 0.0 i ( <omEETLAMDRNOT, 1047 AR
10.0 8.0 4 LiroTHE,
8 Option 8
22.%0/ 2.0 ZOBITIE, BAE/NSLSEREREDT, MIGELTT 0 740 MEzd L
8 EZzTW5D, BEIIHERRNAT v a v
10. 4 0.4
) Option2 : # A F&H XT3,
EXA':"ELE Option 10 : FEM 5 LD AT, Hifdk8, BHI4 DEFATh b,
1.0
8 4
1 0.0 0.0 ~
2 10.0 0.0
3 20.0 0.0
4 0.0 10.0 $ i s
5 10.0 10.0
6 20.0 10.0
100 0.0 20.0
101 10.0 20.0 ),
1 1 2 5 4
2 2 3 6 5
100 4 5 101 100 EROIEE
110 5 6 101 101
4 Option 4 : EFT /VOHENII m X7 hLOEBNIZ cm Z8RAT,
1m >
4 Option 11 : FEM £ 7 /WK % E<
2cm
1 Option 52 : AMIZE V2 FEM A v ¥ =2 [¥
0 Wﬂ/ (oL SRR E AN 7,
52
4 1 0 1
14 0 2 -10.0 -1.5 10.0 -1.5 10.
14 2 2 -110.0 -1.5 20.0 -1.5 10.
4 0 1 -1-1.5 0.0 -1.5 10.0 10.0
142 1 -3 10.0 1.0 20.0 10.0 Option 52 : i 45 & % AT A
92 v = IZIBN,
13
12 0 9 6200 10.0 1.0 —45.0 0.0
45deg. Option 1 : JEREIFAICT 7 40 MEARAT 5 = & 67
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9999. 9999.

Option 11 : FEM EF7 VA EHL, 2T, RUIEHIA

T, THEIERFS, 3HHREINFEEE, OB
FEBIFINTILS 5T,

0
11 Option 50 : FRIZE W ZKIZ, Analyzed model D LF% AfL7=,
1 2
50 )
1 16.0 16.0 Option 51 : 5|2, BTV FEICBE RS
% R R E AT,
Analyzed
51
9 1.5 0.0 45.0 0.15
1
51
10 1 0 00.0 1.5 0.0 45.0 0.15
23 Option 20 : X7 MV EFEARIAATL,
1.0
1.0 1.0
1.5 1.25
2.0 1.25
1.1 1.1
1.4 1.2
1.6 1.3
-0.5 -0.1
25 15 Option 22 : X7 MUV KIZEL, Eiz, Him 3, 100 O x JF),
99 s 6 Oy HFNTIZR7 ML oEs2#EL,
1 1 1 20.1
3 2
3 -6 100 Option 22 : AIE R UK TH D, =72 L, X7 hEIZEN
29 TR,
1 1 1 20.1
0 0 Option 20 : i LV M UE&FIGALT, Liz8-T.
20 Z O R TR AIAA TR VBB SR <
1.0 %,
-0.5 1.0
-0.1 0.5
-1.8 0.25
-0.8 -0.05
1.5 -1.0
2.0 2.5
1.0 -0.6 Option 23 : H L < FAIAATER Y FVEZ . LIEICENTZA~Y PR O LICE
1.6 o5 nEXT 5,
23
1 6
0 0
50 Option 50 : DD~ FUEZ XHIT 272D D LBl 2 F- 7=,
20.8 7.00 1.50 Option 22 : HT L X7 MVIKEER, ZOE, B2 RKAITR R L, £
20. 1% . WL AR, 3 SORSORIEE BN, © 2T, ERORE L ot
6 An s 2 7 RE, BB H LS FARENTZ DO TH D Z LR, HLLIAZ b
22 IWEBRIAT EHORT MUVTERELND,
1 3 1 1 2.0 -0.1
3 2
3 -6 100 Option 22 : #f L\ ML EER, ABHICIEZRTOR & 7 U2, oy
22 OFRIARRNT & FEM EF VZETOEHR TR SMIOKRE T Th
2 3 1 HENRRSTND,
0 0
30 Option 30 : 7> VL& LCUSHEFHAAAT, Lizhlo> T, LAANIHAAATZRY kL
11.0 FEnELNT,
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1.0 2.0

1.0 -2.0

-1.0 1.0 1.0

- 2.0 1.0
4 Option4 : 7 > YLD R EZFRE LT,
3kg/cm$22
32
. (8 Option 30 : 7+ Y MEDIEE, KL, o o 5 2K, G,
32 45 BEHINCIER, —AC R 30 1R, 3 KB IR WS ) &
T2 Z OfER TR,
32
2 3 Option 60 : FERMEEEIZ L V. LD " HoDHHE T 25 < HEITH
60 PHZ [RAE L7,
JQO 20.0 10.0 20.0 Option 61 : v A 7 HREZ MV, 2EHE 101 DI DAHEEL LD
: W A BRE LT,

10.0 20.0 10.0 20.0 \
39 Option 32 : T B E/EK L=, Z 2T, FEM TF VIS EREA T
4 3 17 Z & TERT 5 FiEZE ATV, £-. EDILK, ~ & 7 #fE
5 PHNTND Z EZKTHRTHZ L,
63 6 101 100 4 Option 60, Option 61 : LK, ~ A 7 HEREZ MEER L 72,
0
61
0
3 Option 3 : A A 7 — Ol ZF57E LT,
4Max. shear
34 Option 34 : 7 YN0 b, RKEAWISNEZRY, ZhE AL T —IZ
1 FH Uiz, Uk, TV EIELOh, B LIZAD T —BOHRN

0.

LN =

1.

1.

. RESND, RIC, AN T—DERBREZTNTND,

1 -3 2 5 1
-1 1

540 2.0 0.25 Option 40 : HTLLK AN T —%FIAIANT, LTmRN->T, LRIOA D T —I%
0 SNELND,
5
0
8
5
4uni@— Option 3, Option 4 T, Bl & HIfL & FE A AT,
jk 2 Option 42 : SR A(ERI Li-, = = C. SHEIL. i (277
1 g/cm A VIR TEIRATNA,
2
1
51 3.0 1 10.15
0 2.0 3.0 350 A0 ionar: SEEEER LA, T o T, SEEL. S CEN
42 NCTWD, £77. AHT—OMKiEH A>T,
14 2 5 1
51 3.0 1 10.15
0 2.0 3.0 350 4.0
42 e

Option 42 : &M EER Lz, 22T, SEMIIENS, 28T
—OEEZ T BEPNTND,

TOF—HEFEFTH L, 2L LTFROL S REAMER S5, BAIOERM
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— T/ T, A EEMNTK N E D FL TN, Hlustrator TZ OFE R 2 i AT & 1EX
FIREHEPH L 0 EDICHMEN XA MK E R DT, EBETILIZOL ) ey —HXidb
D ERNELS | BEZRFTEZERENTWTIE LV, LA L, Hlustrator TiE7e<, 72 &
Z ¥ Free Hand THEAAL DO THIVE, BEEERT L HAETH D L. mEIIZY
— 7Y AL B IR E A T T &2 v b — =X R IUT RN

hbhhhbHbbhBLHDREED

VIBEIZIE, A EER S DIEFISRT, ZoKIE, 17 —% % Free Hand THt
FIANTIERR L2 b DB 5,

100 101

10

\%5‘799

10

EXAMPLE Geo.scale <‘,—'—:—'—Q " EXAMPLE Geo.scale (‘,—‘—f,—'ﬁ "
100 101
Analyzed model
100
110 110

4 5 6

1 2 [
1 2 3

EXAMPLE Geo.scale Ol_l_:_‘_lg " EXAMPLE Geo.scale :J_'_:_'_L "

2 FreeHand 7261 v b —_X— A R &0 TU —7 |2 - TL ABITIT, ~S— A& MiF
1T TR EEIR L CHEY (1) 2R L, T Z2@&R$ %5, BT Cul-v TR—AZ |k
T5H5E, VT THFARTR—=XMEND,
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-0.50 ¢
o
. «
------------------------------------------ - 2.00
— 1 Im
Geo.scale 0 8
EXAMPLE Displacement ,;, * : * ; o
\ 1.00
o
w
o
-1.80
| S N E—— )}
Geo.scale 0 4 8
| S S S —
EXAMPLE Displacement 2 4 o

EXAMPLE

Geo.scale

Stress

—_ 1 m

0 4 8
14 kglm®
0 15 3.0

N Analysis 1

Analysis 2

EXAMPLE
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Geo.scale 0 4 8

L
Displacement o 1 2

< \\\‘g
N
| S S S E—
Geo.scale 0 4 8 "
| S S S —
EXAMPLE Displacement 2 4 o
| ISR S I E—
Geo.scale 4 8 "
1) kglem
EXAMPLE Stress 0 15 3.0 kafem



x X

—_ 1 I m

| IS S T S
Geo.scale 4 8 " Geo.scale 25 50
I B : S E | 3
EXAMPLE Stress 0 15 3.0 kalom EXAMPLE Stress 0 15 30 kglom
2, [t <,
1.12
1.58 <
~0
.50 1150
Bo
| a\w\
- to
1 m IS S N —
Geo.scale ¢ 4 8 Geo.scale 0 4 8
EXAMPLE Max. shear  kgicm® EXAMPLE unit weight kglem®
3, K 2
+2.80 2.80
3.50
1.50 2.00
| IS N I E—|
Geo.scale 0 4 8 Geo.scale 0 4
EXAMPLE unit weight kglem®

EXAMPLE unit weight kglem®
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7.2 fIEE-2

ZOFIEIE, 130 BROEHK, AKX, E—AY MERKS>TWND, Ay
2 THIDA v 2 bR THLMN, YO ERD &35 K912, KD %R SMIl
D 43021F 0 BEROT LN TND, LT - T EREIIBIE-1 TlX4 TH o727,
ZOBFITIEZZAIZ S DIV BEBRENMDOY . 5519 &leoTn5,

1

FGAB 40.3 0.2 0.2 0.0 0.0
10.0 8.0
8
22.0 2.0 2.0
8
10.4 0.4
2
EXAMPLE
10
1.0
8 9
1 0.0 0.0
2 10.0 0.0
3 20.0 0.0
4 0.0 10.0
5 10.0 10.0
6 20.0 10.0
100 0.0 20.0
101 10.0 20.0
1 1 2 5 4
2 2 3 6 5
100 4 5 101 100
110 5 6 101 101
5 1 4
6 4 100
7 100 101
8 101 6
9 6 3
1
1 5
4
m
4
2cm
30
11.0
1.0 2.0
1.0 -2.0
-1.0 1.0 1.0
-1.0 2.0 1.0
2.0 1.0 5.0 3.0
2.5 -1.5 3.0 2.0
-1.5 2.5 -2.0 5.0
2.0 3.0 -5.0 5.0
3.0 2.0 5.0 2.0
3

3Axial force
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3Shear force
4

3tf
32

1 5

1 1

3

5.0

3Bending moment

4

3tf m
32

2 6

1 1

100

101

@

EXAMPLE

| S S I —

Geo.scale

4

8

G-

S

m

25
Q
25

20 [0

20 0¢
IS N N —
Geo.scale 0 4 8

| IS S I E—
EXAMPLE Axialforce 5 : T
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0's

. N
S}
-1.5 20
L
N
S Y
-1.5 3.0 .
1.0 K 3.0 0g
Q-C.z
N
10 0z 50 0z
| IS N I E— | IS S I E—
Geo.scale 0 4 8 " Geo.scale 0 4 8 "
) f 1y
EXAMPLE Shear force 5 1 EXAMPLE Bending moment 5 10 "

7.3 #I7E-3 FLIP OFERDER

ZOFHITIE, KBEITTWL DT, 8 HiAEFEE ST FLIP OFE A2 Z D F £
STW5B, 7272 L., HEDOMKERRIL 1 75T Th 5,

6 FLIP O A S 57— %
4 FLIPDATA. DAT
10
1.0 T AN L TER
' —
1 FLIP O N ZERELTD D, 272
1 _— L. | BOHE LA > TR,
6
4 FLIPDISP. DAT FRID 315 % BT
71
3
20
1.0
22
T 1 2 1 ‘ o \
0 ST NATF— A DB D RER 3 (TR HEARIT
.j—
71 BRI, T Y AL LTSN LI 0 EROWE ). HEEROM ) 72 L 28
3 B EEZAE N TS, B LTIEE—A > FOEOEARK X, B AMTIED O R
30 T 74N MEZED &, 2T 2 Y ADEONE SR E 0% D LT
11.0 Wb HALS T, T AMIE A RIS R CHINh D, AR 5725,
32 RIZIET 7 4V MEZEME > TR0,
1 3 20.
3f ] T2y M, T OETH. BCHRILERE Lo 0T, Mo & [ LR A bR

TV, LER-T, #id &GO T, E—A v FRRFICRESHEIEh TN D,
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FLIP D AT —21%, == 2T WVNTRENTWAHIED 7 7 A /L (A2main-d.d) % .
7 7 A W4 % FLIPDATADAT L E L T TWAH T 2RD T, 22 TR0,
B IMEAT OFERIT (A2main-d.er) (2SI TWNWD, 727 L, =27 /L TiX 20 B
DENIEHNT 21T > THODH, ZZTIH 1 BOFRE LT TWRWO T, TR
5o Thxb LIl T, AERES (AT —F 0z a— BifEiromerys) %
HIBR U, fRHTRE RO, BAOSE LIS OEZ ZOfFE07—2 L L HIZE LI O
T, WO LSRR L 72>TND,

OFEAP #t#i## ANALYSIS OF A DAMAGED QUAY WALL (DYNAMICAL ANALYSIS) HttHi#H## FLIP VERSION 3.3
0 ((( DISPLACEMENT AT TIME  1.00)))
0SEQ.NO NODE NO U-X U-Y R-Z \\ n )
1 1 -6.1168E-04  1.8055E-03 0. 0000E+00 WD 31T1E,POST-2D DAST—4 L L
2 2 -8.0192E-04 1. 1669E-03 0. 0000E+00 TIEARETH LD, WA 1D X 5125k
3 3 ~1.1112E-03  6.5394E-04 0. 0000E+00 L7, L7235, Option 20 T2 kL
FHRER R THER—DDEODEALHEHA. ChbBIBRTEIE F— X & FIHATLRC Option 71 C 3 1T#%
447 493 0.0000E+00  0.0000E+00 0. 0000E+00 BRIELE LCD,
448 495 -8.7187E-02  -1.8577E-02 0. 0000E+00 P o o
449 497 -8.4577E-02  -1.8873E-02 0. 0000E+00 0TI EEAN, ZOVY=ADT
450 498 -8. 7961E-02 W — X DD Y OIETRET D,
OFEAP #t#i## ANALYSIS OF A DAMAGED QUAY WALL (DYNAMICAL ANALYSIS) HittHiHH Z D347 . POST2D DAFF—4 & L
0 ((( STRESS OF MULTI-SPRING ELEMENTS IIARECH LN, NEBRDD K D105k

<
L

OSEQ.NO ELMT NO NORMAL STRS X NORMAL STRS Y NORMAL STRS Z SHEAR STRS XY 1/SAFETY FAy- = 1 7-735C Option 30 CF ¥ Y LT

1 1-0  -1.0650E+00  —4.4943E-01  —5.0460E-01  —1.1349E-02  8.37T65E. 1y 1 mg 1 osir) o o R
2 2-0  -2.3215E+400  -1.1106E+00  —-1.1429E+00  5.9971E-02 7. 3245Eﬂ§§7§;ﬁ%\3{2”‘ Option 71 °C 3 478
3 3-0  -3.5336E+00 -1 9248E+00  —1.8176E+00  1.6155E-01 6. 1291 1o/3 L& LT 20
BRHER  BRPTER—DDEHOEANHEIMN,. ChBBIBRTHE
333 333-0  -9.3080E+00  -1.4842E+01  -8.0421E+00  -1.4566E-01  3.5838E-01 5 7303E-02 -4 1623E-05
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1 About POST-2D

Program name POST-2D

Function Post-processor for 2-dimensional Finite Element Analysis

Developed by
Nozomu YOSHIDA, Sato Kogyo Co., Ltd.

Version
1985.9. Original Version, at the University of British Columbia
1986.10.  Version 2.0
1988.1 Version 2.2
1991.10 Version 2.44
1993.5 Version 2.45
1995.10 Version 2.46 EPSF file output



2 Functions of the program

POST-2D is a post-processor to draws various figures obtained by 2-dimensional

Finite element analysis. It has following functions.

1) Draw FEM mesh

2) Draw vector quantities by arrow or deformation figure

3) Draw principal value, maximum off-diagonal term such as maximum shear stress,
and each component of tenser quantities.

4) Draw contour and values of scalar.

5) Draw coordinate axis.

6) Draw various symbols, lines, etc.

7) Draw statement

In general, it is not so difficult to add a new function. Please consult with the

programmer.

POST-2D creates two types of output. The one is a text file based on Sato Kogyo
Standard Plotting System, which is valid only in Sato Kogyo Co., Ltd. The other is a
Encapsulated Post Script File (EPS file), which can be used in any systems. More better, the
output file, named plt007.ai, is equivalent to the output file of Adobe Illustrator Version 3.0,
therefore the user can edit the output file by using Illustrator.

The EPSF format may not be convenient for the people who does not use Postscript
printer. The user can import this file into various other drawing tool. For example, Freehand
can open this file. Corel Draw also can import this file although they have some shortage that
the position and the direction of character may not reproduced well and line type also may not
well reproduced. However, since the user can edit the output file, these may not be serious
problem considering the advantage of this program.

This manual summarizes only for EPSF output.



3 Note on input
3.1 Flow of the program

Two types of data are required in the program: data obtained as the result of FEM
analysis and data that controls the method to draw figures. The former is read from arbitrary
unit specified by the user by option 1. The latter is read from unit 5, which is called as card
input in this manual.

The flow of the program is as follows:

<: START :>

v

> Option card
T p

v

K Control card
No W Yes

Control and draw ( Read FiEM data
|

figures

C END >

Figure 3.1 Flow of the program

Each option is specified by one card in which number of option is written. Control
cards are used to read various data required to the option. As shown in Figure 3.1, the
program always read option card first, and goes to read control cards necessary to conduct the
work for the specified option. After finishing the work in the option, the program again goes to

read next option card.



3.2 Default value

POST-2D is capable in determining relevant values to do the specified work when the
user does not specify them, thus simplify the preparation of the input data. These values are
called default values in the manual. For example, size of the character, scale, positions of the
figure, etc. may be the data whose value is to be determined, but to determine all of them will
be a troublesome work. The user can use default values for them. If the user want to specify
exact values for them, it can be done by specifying suitable value for corresponding input.

n

In the explanation in chapter 5, if the statement such as "default ~~~" appears, it
indicates that default value can be used for the variable, where ~~~ denotes the method used to
determine the default values. It may be numeral or statement by which default value is
determined.

Three types of default values are used in POST-2D, which are described in the

followings.

(1) Type 1

The default value is used when corresponding input is kept blank or zero (for numeral
input). When corresponding variable appears first time, then ~~~ is used as default value, and
when it appears subsequently, previously used value, which may be default value or specified
by the user, is used as default value.

(2) Type 2

The default value is used when corresponding input is kept blank or zero (for numeral
input), or negative value for numeral. When it appears in the first time, ~~~ is used as default
value. When it appears subsequently and if the input is blank, previously used value is used as
default value. If negative value is input, then the program always used ~~~ for default value, in

which case the value itself has not sense, only the sign has sense.

(3) Type 3
The default value is used when corresponding input is kept blank or zero (for numeral

input). The ~~~ part is always used as default value even in the second or later appearance.

These three default values are distinguished by "default'", "default™, and "default’",
respectively. It may seem complicated to use these three default values, but it is recognized

naturally when the user prepare input data. Following example may help it.

Table 3.1\Example of the change of the value depending on default type

Type
Input 1 2 3

5



Blank 2 2 2
1 1** ET3 1**
Blank 1*** ETI3 1***
_1 _1** 2* _1**
* : Initial value (value specified as ~~~)

** : Input value
**% : Value used in previous appearance

Among three types of default values, type 1 appears the most frequently. Type 2
appears frequently for auto scaling. Type 3 is usually used for line type and size of characters.

It is important to recognize the type 2 default value. For example, let consider the
case that the user are going to draw two deformed figure with maximum displacement of 2 cm
and 1.5 cm, and acceleration diagram with maximum acceleration of 500 Gals. Scales for these
figure are specified through SCALED, which is a variable with type 2 default value. Since both
displacement and acceleration are vector quantities, there is no difference of the treatment by
the program. First, if the user uses default value for deformation figure, maximum
displacement of 2 cm appears in 1 cm in the figure (this value can be modified by option 8).
In other words, scale is 1:2. In the next figure to draw deformation figure with maximum value
of 1.5 cm, the user can use the same scale, 1:2, through blank input for SCALED, which may
be reasonable. However, the program uses the same scale, 1:2, for next figure, acceleration
diagram, if the user left SCALED input as blank, by which maximum acceleration of 500 Gals
appears 250 cm in the figure, which is not good. If the user specify negative value for
SCALED, for example -1.0, then the program compute new default value corresponding to a
new situation, which result in scale of 1:250. Of course, if the user always compute suitable

scales and input it, this kind of knowledge is not necessary.

3.3 Figures

When drawing figures, the program set rectangular drawing area, whose size is
specified by option 1, and draws figures within the area, which is called frame hereafter. Figure
3.2 is an example of a frame and a figure in it.

Figure 3.3 shows the flow of the procedure to draw a figure. Geometry of FEM mesh,
title, and scale part which contains types of the figure and scales are always drawn. The
positions of FEM mesh is specified by XORI and YORI in option 1. The scale is specified by
control card at each option. Size of characters for title and scale axis, etc. are input in option 1,
and the length and the position of scale is specified by the control card at each option and

option 5, respectively. Default value can be used for all of these variables.



....... ——
‘i -‘{I"' :‘:" MHELUA A
| I‘._ | \\ BHALIA
] i >
"'. 1! % ":?\
i k| o
|3 " e
L - T
i == i f
| i
| f ¥
| f |
} ' 1
I o
b b i Sophbyesinini i
EXAMILE Dkplaerent | . w
Figure 3.2 Example of a frame and figures within it

When drawing figures, firstly the user uses option 10 to read FEM mesh. Vectors,
tensors, and scalars are read by options 20, 30, and 40, respectively, when necessary. Options
11, 22, 32, and 42 are used to draw figures, therefore necessary specification such as a title is
to be done before using these options. When one of these options is called, the program

prepares a new frame at the right of the previous frame and draws FEM mesh, title, scale part,

and required figures.

Options such as Option 1
Fundamental parameter

Overdrawing’ Comment, Unit number for input

various symbol marks, etc. Option 7

Specify FORMAT

will be drawn within this

Option 10
Read Mesh data
(node, element)

T«
<

frame.

When the user

want to draw a part of the

Option 3
Axis name

When necessary

: : Option 4
analyzed region, option 60 Unit in sxis Specify for
. . subsequent figure
makes it possible. When the option 7
Specify FORMAT
user want to mask some
parts of the analyzed region, FEW data
option 61 can be used. ] Vector Tensor ] Scalar
Option 20 Option 30 Option 40
Read vector Read tensor Read scalar
v v v
Option 11 Option 22 Option 32 Option 42
Draw mesh Draw vector Draw tensor Draw scalar

Option 50~56
symbol et al.

Next figure

Fig. 3.3 Fundamental procedure to draw figures



3.4 Line type

The user can use thirteen different kind of lines. He must specify line type, pitch, and
width of lines when necessary. Indication is done by using an integer, among which lower two
digits indicate line type, and part greater than 100 indicates width of line. Table 3.2 shows line
types and table 3.3 shows example of line width. Here, type 5 and type 11 are the same except
default pitch. Solid part and blank part are proportionally changes depending on pitch for types
3 to 11. The solid part length is always constant (0.03 cm) for type 2. Dot length and space
length are always constant for type 12 and 13, which indicate that length of solid part changes

depending on pitch.
Table 3.2 Line types
Lower Line Pitch when | Comment
two digits default’(cm)

1 Solid
2 | s 0.1 Dot

3 | meme e 0.3 Dash
4 | =mmmmmm - 0.3 Dash
5 | —m=m———_-—_—— 0.4 Dash
6 | ——————— 0.4 Dash
7 —_—_——— 0.4 Dash
8 —_——— 0.4 Dash
9 —_————————— 0.4 Chain
10 — e 0.5 Chain
11 _— — — - 1.0 Dash
12 - - -— 1.0 Chain
13 —_— - — 1.0 Chain

Line width is specified by 100th digit of the number. The standard line with is 0.02 cm,
and increases by 0.02 cm as 100th digit increases one.

Default value of line width is type 3, which is shown in the table.

Table 3.3 Line width

Input | Example Comment
1 0.02cm
101 0.04

201 0.06

301 0.08

401 0.10




3.5 Character (font)

Standard font is “Arial”. The user can use “Times” and “Symbol” as well. The font
defined in POST-2D is a true type font, not type-1 font. Therefore, depending on the ATM
(Adobe type manager), Illustrator may declare that irregular font is used, in which case the
user need to change font type in the Illustrator when necessary.

The character input in POST-2D has two meaning: character to draw and character to
control drawing. If the user draw character using Arial, there is nothing difficult; just to type
the character he want to draw. However, if the user want to draw, for example, super-script or
change font, following rules must be used. The followings are brief explanation of how to use
control character in POST-2D. Detailed information is shown in the manual of SUBROUTINE
PSYM.

1) Among the characters, "$" and a character following it is not drawn but used to control the
drawing, which is called control characters hereafter. They should be included when
counting the number of characters as input. Functions of each control characters are shown
in Table 3.4. The flag specified by control character is valid until changed by next control
characters or till the end of input.

2) If the user want to draw "$", input "$$".

3) Script is controlled by $2, $3, and $4. The control character $2 indicate the beginning of
super script, $3 indicate the beginning of subscript, and $4 indicates end of script. The user
can find how it works through the following examples, in which the position of $4 is
focused on.

Example  Input:  ABC$2123$3BC$4DEF ABC$2123$4$3BC$4DEF
Output: ABCL.DEF ABC'”scDEF
4) $A, $B, and $C are used to indicates “Arial”, “Times”, and “Symbol” fonts, respectively.
Example  Input: ABC$Babc$Cabc$Aabec  Output: ABCabe abc

3.6 Numbers

It is very important to think about significant digit when drawing the numbers. For
example, it does not have sense to draw 100.000000 when the user want to draw 100. To
control it, the program requires number of digit after decimal point in input.

Let N be a number of digit after decimal point. When N is positive, the program
counts fractions of 5 and over as a unit and disregard the rest at (N+1)-th digits after decimal
point. If N is negative, more than (-N-1)-th digit before the decimal point is used and integer
part is drawn. If N=0, the program usually select suitable value as default value, but for the
variable where default value is not available, integer and decimal point is drawn.

As an example, let's see the drawing of a number 1256.2463 depending on N.



N=1 1256.2
N=2 1256.25
N=3 1256.246
N=4 1256.2463
N=5 1256.24630

3.7 Symbol mark

N=0 1256
N=-1 1256
N=-2 1260
N=-3 1300
N=-4 1000

The program prepares 24 symbol marks shown below. The user specify the symbol

mark by a number. The size of them is also specified by the user.

0

(Nothing)(bot)

10
Z

20
O

1 12
Y X
21 22

A A

13
X

23

v

4 5 6 7 8 9
A+ X O 4 X

14 15 16 17 18 19
X | % @ O N

24

v

Note Nothing is drawn if the number is 0. Pen just go down and up when
number is 1, therefore only single dot is drawn, but may not be seen if the
pen width of printer or plotter is small.

3.8 Title and scale

Figure 3.4 Symbol mark and its number

So as to identify types of figures and scales of the model etc., title, scale, etc. are

drawn at the lower part of a frame (see option 5 in detail specification). Figure 3.5 shows an

example. Title is composed of characters less than 80, which is specified by option 2. Size of

the title is specified by SIZET in option 1. The same title is use in all the figures unless

specified again.

EXAMPLE

Geo.scale

L | I m
0 4 8

L | I cm

Displacement 10 20

Figure 3.5 Example oftitle and scale axes
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Each scale figure is composed of an axis name, scale axis, and unit. Axis name is
composed of characters less than 40, which is specified by option 3, whose default name is
shown in Table 3.6. Its size is specified by SIZES in option 1. They are valid until changed by
subsequent input.

Length of the axis is input when each figure is drawn. If default value is used, the
program chooses round number a little larger than 4 cm (default length can be changed by
option 8).

Table 3.6 Default axis name

Model shape |Geo. scale
Tensor Stress
Vector Displacement
Scalar Excess p.p.

The program does not prepare initial unit system; the user specify it by option 4. If
axis number is too small or too large, the user can use following technique to modify it into
good looking number.

Let's consider the case that axis numbers are 200000 and 400000, which is obviously
not good looking number. If weighted factor for data input is set 1/10000=0.0001, then they
becomes 20 and 40, respectively. However drawing the numbers 20 and 40 as axis number is
not correspond to actual data. Let's assume that original unit is meter. By specifying 10$24$4m
for unit input in option 4, then 10*m is written as the unit, which is actual number. Changing
the unit system is sometimes convenient. For example use weighted factor of 1/1000=0.001,

and unit as km result in a axis number of 200 and 400, which is also good looking.
3.9 Contour line

Fundamental knowledge to draw contour line, which is one of the powerful tool to
express scalar quantities, is described.

POST-2D draws contour line by using the nodal value, but value at the center of an
element is also used as complementary data. Figure 3.6 shows the method how to draw a
contour line schematically. POST-2D compute the potion where contour line is going to pass
on the segment between element nodes by linear interpolation. Then piecewise linear lines are
drawn by connecting these points. However, POST-2D also has an option to draw the contour
by a spline curve, which gives better looking drawing. However, this function is not perfect

since they may intersect to each other. Therefore the user need to choose relevant option.
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Boundary of element
........ Contour line
o Points where contour line passes

Figure 3.6 Schematic figure showing how to draw a contour line

The program computes value at the center of element from nodal value when nodal
value is given, and nodal value from element value when element value is given. Here value at

the center is computed as average value of four (or three) nodal value:
N
z, = ZZI- /' N
i=1

where z, and z; are values at the center of element and nodes, respectively, and N is number of
node, i.e., 2, 3, or 4.
On the other hand, when element value is given, three methods are available to

compute nodal values.

1) Method 1
Interpolation function
z=ax+by+cxy+d
is used, where unknown local variables a, b, ¢, and d are computed by using data at four

neighboring elements.

2) Method 2

Weighted average shown below is used.
N

z; = Zziwi
i=1

where z; denotes element value and z; is nodal value being computed. N is set 8, and weight w;
is defined as
(1-R)R™ r

1 1

i Z(]_Ri)zR;Z y

i=

—_

where 7; is a distance to the center of the I-th element, and ry denotes maximum value among

12



r;'S.

3) Method 3
Similar to method 1, except that interpolation function shown below is used, where

unknowns a, b and ¢ are computed by using the data at three neighboring elements.
z=ax+by+c

4) Choice of methods

First, let's consider method 2. Since averaging technique is used, obtained value is not
minimal or maximal. Therefore obtained contour may not be accurate near the boundary.

Method 1 and 3 can simulate better, in general, the difference between method 1 is
clearly seen in Appendix-II; monotonically changing shape cannot be expressed by method-1.
However, since this method uses data very close to the interested point, contour line may show
zigzag shape when looking as a whole. Method 2 uses more data hence more smooth line can
be obtained.

The program uses method 1 as standard technique, and the rest for complementary
ones. The user need to use method-2 or -3 if obtained figure is not good looking.

Wave of the contour line may occur by another reason. Since linear interpolation is
employed to compute the points where contour line passes, which may not be a good
interpolation method when the change of scalar value cannot be approximated by linear

change.

5) Others

Lines shown in section 3.4 can be used to draw contour line. The user can use more
than one type depending on the group of contour values.

The scalar value can be drawn at both ends and in the middle of contour line. The

distance between values is to be specified in the latter case in input.

100

100

Figure 3.7 Example of contour line with numbers
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4 FEM data

4.1 FEM data available in POST-2D

FEM model available in this program must have following characteristics.

(1) Each node is defined by two component, (x, y). x-axis is horizontal to the right and y-axis
is vertical to upper.

(2) Quadrilateral, trigonometric, and segment element are available. They are defined by 4, 3,
or 2 nodes.

(3) Basically, element with more than 4 nodes such as 8 point quadrilateral element is out of
consideration. However, they can be treated using following technique.
1) Node and element are input as it is.
2) When defining element nodes, four corner nodes are chosen as element nodes.

Since the program does not check whether nodes are used as element nodes or not,
therefore plot of nodes is exact. If intermediate nodes lie on the line connecting the corner
nodes, they are drawn exactly for FEM mesh, but may not be correct when drawing
deformed shape. Information at the intermediate nodes is not used when drawing contour

line.

Variety of data appears as a result of FEM analysis. They are, however, classified into
scalar, vector, and tenser quantities in the point of view of the program. They have one, two
and three components, respectively. Tenser is defined at the center of the element; vector at a
node; scalar at either node or element.

In order to reduce core size of the program, the program memorizes only one set of
quantities at the same time. Stored data disappears when a new set of data is input.

Addition, subtraction or weighted average of several data is possible by controlling
additional function. For example, if one want average of two vector quantities, input first set
by weight factor of 0.5 by option 20, and input second set by weight factor of 0.5 by option 21.
If one want to obtain difference of two tenser quantities, input first set by weight factor of 1.0

by option 30 and input second set by weight factor -1.0 by option 31.
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4.2 Input of FEM data

As described in the previous section, the program deals with four types of FEM data,
geometrical configuration, scalar, vector, and tenser. They are read from unit IFILE, which is
specified in option 1. If data are stored in a different unit, the user specify proper unit number
by option 1 before reading them.

FORMAT to read these data is specified by option 7. If the user does not specify

them, default format, shown in the following, is used.

4.2.1 FEM model

This data is read prior to other three types of data. It is read through option 10.

1) Fundamental data

NUMNP, NUMEL | (2I5)

I~ 5 NUMNP Number of node
6~10 NUMEL Number of element

2) Nodal data (NUMNP nodes)

INODE(D), X(I), Y(I), I=1, NUMNP| (I5, 5X, 2F10.0)

1~ 5 INODE(I) Node number of I-th node (default’ =1I)
10~20 X(I) x-coordinate
21~30 Y(I) y-coordinate

3) Element data (NUMEL elements)

[ELM(]), (IX(J, 1), J=1, 4), I=1, NUMEL] (5I5)

1~ 5 IELM(I) Element number of I-th element (default’ = I)

6~25 IX(, 1) Element nodes. They are to be clockwise or contour-clockwise
direction. For trigonometric element, set IX(3, I)= IX(4, I) or IX(4,
I)=0. For segment element, set IX(2, I)=I1X(3, I) and IX(1, I)= [X(4,
I), or set IX(3, )= 1X(4, I)=0.

It is noted that node numbers and element numbers are needless to be sequential in
order. The only requirement is that total number is NUMNP and NUMEL, respectively. Note

that the sequence of the vector and the scalar defined at the node must be the same as the
nodal coordinate, and the tensor and the scalar defined at the element must be the same as the

definition of element.
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4.2.2 Tenser (NUMEL data)

(SRS, 1), J=1, 3), I-1, NUMEL | (3E15.6)
1~15 SRS(1,I) component normal to x-section such as o, and &,.

16~30 SRS(2,I) component normal to y-section such as o;, and &,,.
31~45 SRS(3,I) component acting on x-direction of y-section or y-direction of

x-section such as 7, and &,,.

4.2.3 \Vector (NUMNP data)

UX(D), UY(D), I=1, NUMNP (2E15.6)
I~15 UXd) X-component.
16~30 UY() y-component.

4.2.4 Scalar (NUMNP or NUMEL data)

PRS(I), I=1, NUMPT| (E15.6)
I~15 PRS() Scalar value. It must be defined as a value either in element or in

node.
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5 Card Input
5.1 Option Card

As shown in section 3.1, option card is used to tell the program what kind of work is

going to do. One card is used for one option.

IPOT| (I5)
I~ 5 IOPT Option number, see below

Option  Function
0 End of job.

1 Fundamental data

2 Title

3 Scale axis name

4 Unit system at scale axis

5 Position of title and scale figure.
6 Character set.

7 FORMAT to read FEM data.
8 Change default value.

9 Coordinate transformation of FEM model
10 Input of FEM model

11 Draw FEM mesh

20 Input vector

21 Add vector

22 Draw vector

23 Overdraw vector

30 Input tenser

31 Add tenser

32 Draw tenser

33 Overdraw tenser

34 Convert tenser into scalar

40 Input scalar

41 Add scalar

42 Draw contour

43 Overdraw contour

44 Convert scalar into vector
50 Write comment statement

17



51
52
53
54
55
56
60
61
70
71
72

Symbol mark for expressing boundary condition.
Segment or circle with number

Draw symbol mark and comment

Draw coordinate axis.

Shading

Lines connecting the specified points.

Blow up

Mask

Rewind unit IFILE.

Skip lines in unit IFILE.

Define pen number and line width

18



5.2 Control card

Control card is input following option card.
Option 0: End of job

Option 0 indicates end of job, therefore no control card is required. If data in unit 5

come to an end, the job will automatically terminated, which is also normal end.
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Option 1: Fundamental Data

Fundamental data is specified in this option, therefore, in general, this option is to be

used at least once at the beginning of job unless default values are used for all variables. In the

case that value of particular variables is to be changed, use this option by writing the nontrivial

value at the corresponding place and leave blank for the rest.

(1) Fundamentals (One card)

WAKU, IFRM, IFILE, SIZET, SIZES, SEZEN, XORI, YORI, XDIS, YDIS, YPAi’

(A4, 11, I5, 5F10.0, 3F5.0)

I~ 4 WAKU

5~ 5 IFRM

6~10 IFILE

11~20 SIZET

21~30 SIZES
31~40 SIZEN

Size of frame (default' = FGA4)

FGA4: Landscape with A4.

FGB4: Landscape with B4.

FGA3: Landscape with A3.

FGAZ2: Landscape with A2.

FGA1: Landscape with Al.

FAA4S: Portrait with A4.

FGI11: Letter size, 11 in. width and 8.5 in. height.
FG10: 10 inch square

FG14: 14 in. width and 11 in. height.

FGAB: Other, which is specified in subsection (2).
Flag how to identify frame (default' = 1)

=1: Nothing

=2: Draw corner marks

=3: Rectangular frame

. ]
IFM=1 IFM=2 IFM=3

Unit number from which FEM data is read (default' = 5). Unit

numbers 6, 7, 27, and 29 cannot be used. Unit 5 is available.

Size of title in cm. (default': the program determines suitable value

depending on frame size)
Size of scale axis name in cm. (default': the program determines)

Size of node number, element number, number in a figure, comment,

etc. in cm. (default' = 0.2 cm)
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41~50 XORI

51~60 YORI
61~65 XDIS
66~70 YDIS
71~75 YPAP

See YORI

Distances from the left bottom corner of the frame to the coordinate

(0, 0) of FEM model in cm. (default': the program determines them).

If 9999. is input, the program determines it based on current scale,

which is identical with type 2 default value.

Note. Input of 0 is treated as default value, therefore the user is
suggested to input very small value instead of O if he want to
input 0 as the value.

Note. Use of default value is recommended for XORI and YORI. If
the user input nontrivial value, it is noted that the figure does not
overlap the title and scale axis.

Horizontal distance between frames in cm. See examples below.

(default’ = 0.0)

Vertical distance between frames in cm. See examples below.

(default’ = 0.0)

Width of paper when using roll paper in cm. See example below.

(default' = 30)

Note. If cut sheet printer or plotter is used, size specified by WAKU must be equal or smaller

than paper size. In these machines, change paper is conducted when origin is changed or when

there is special order. This program support former case. In other words, movement of origin

occurs only when a new frame is prepared, or options 11, 22, 32, and 42.

On the other hand, this kind of consideration is not necessary for roll paper type

plotter, but for the purpose to reduce total amount of paper, another consideration may be

required. If there is sufficient space to draw frame around the current frame, the program find
it and draw there. Variables XDIS, YDIS, and YPAP are used for this purpose.

Frame for each figure

Frame does not overlap
even when XDIS=YDIS=0.

Number indicates the order
by which frames are drawn
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Note. Input of 0 value for XDIS, YDIS, and YPAP is treated as default value. Therefore if
non-zero value is input once, it cannot go back to zero. Set small value when

necessary.

(2) Frame size
Input in this subsection is necessary when IFILE =FGAB.(one card)
XWIDTH, YWIDTH | (2F10.0)
1~10 XWIDTH Width in cm.
11~20 YWIDTH Depth in cm.
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Option 2: Change title (one card)

TITLE| (A80)
1~80 TITLE Length of the title can be up to or equal to 80 character.
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Option 3: Name of scale axis (one card)
As described in section 3.8, the program prepares default axis name shown below.
They can be changed when necessary by this option. Once it has been changed, it is valid until

next change.

Initial axis names

Number Axis name Data
1 Geo.scale FEM model
2 Displacement Vector
3 Stress Tenser
4 Excess p.p. Scalar

K, SNAME | (IS5, A40)

I~5 K Flag on axis type (Number in the table above)
=1: FEM model
=2: Vector

=3: Tensor

=4: Scalar
6~45 SNAME  Axis name which is composed of less than or equal to 40 characters.

Note 1. Scale part is always drawn so that left ends of the axes are aligned vertically. (See
example in section 3.8).
Note 2. Only one axis name can be changed in this option at once. Therefore, repeat this

option as necessary in order to change more than one axis name.
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Option 4: Unit system (one card)

Since the program does not prepare initial unit system name, the program is to input
them when necessary. Input name is valid until next input.
K, UNAME| (IS5, A40)
I~5 K Flag number on scale type.
=1: FEM model
=2: Vector

=3: Tensor

=4: Scalar
6~45 UNAME Unit name composed of 40 or less characters

Note. Only one unit name can be defined by this option. If the user want to change more than

one unit name, repeat this option necessary times.

[ | 1 m
Geo.scale 0 4 8

. | | 1 om
Displacement 10 20

Example of scale part with unit name
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Option 5: Position of title and scale part

Position of title and scale part are specified in this option If this option is not used, the
program draws them at the lower part of the frame (see example in chapter 6). In this case, the
size of characters, scale axis length, etc. are automatically determined by the program so that
they shall not exceed the given frame. If this option is used, the program does not check
whether tile and scale axes are drawn outside the frame of not; the user must determine the
position considering they will write within the frame. The user may not be so sensitive of the

location because he can change it by Illustrator.

ITPOS, TX, TY, SX, SY, SD| (15, 5F10.0)
I~ 5 ITPOS Flag to determine the location

=0: The program determines it; the following input is meaningless in
this case.
=1: Locations is specified as follows
6~25 TX, TY Coordinate of the start point of the title (see figure below). Note that

coordinate origin is the left bottom corner of the frame.

26~45 SX,SY Coordinate of the start point of scale part (see figure below). Note
that coordinate origin is the left bottom corner of the frame.

46~55 SD Distance between two axis. When SD is positive, scale for data is

drawn below the axis for geo-scale.

L L 1
(SK. Eﬂ.@en.scale 0 4 a

(‘r}f{(ﬁ‘ﬁf?MPLE Displacement c: ' 1:;. ' 2::|cm —

Point to specify the coordinate
Note: When default values are used, TY=3xSIZET, SY=3xSIZET+3xSIZES, SD=3xSIZES

(See option 1 for SIZET and SIZE). If only model scale is drawn, SY=3xSIZET.
The TX and SX are determined relevantly.
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Option 6: Character set (one card)

Standard character set is specified. This option is meaningless for EPSF version.

CSET | (A20)
1~20 CSET Character set name. See table below and section 3.5, too. Initial set is
STANDARD.
Available character set
STANDARD HEKVETICA.1 SANSERIF.CART SANSERIF.1 SANSERIF.2
ROMAN.2 ROMAN.2A ROMAN.3 ITALIC.2 ITALIC.2A
ITALIC.3 SCRIPT.1 SCRIPT.2 GOTHIC.ENGLISH
GOTHIC.FRAKTUR GOTHIC.ITALIAN GREEK.CART GREEK.1
GREEK.2 GREEK.2A CYRILLIC.2 STANDARD.OLD
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Option 7: FORMAT for data (one card)

FORMAT to be used when reading FEM data is specified. Initial format is shown in

parenthesis below. If this option is not used, the program uses FORMAT shown in parenthesis
in the following explanation.

IFMT, FMT | (15, A40)
I~ 5 IFMT Flag on type
1: Number of node and element (215)
2: Node number and coordinate (IS5, 5X, 2F10.0)
3: Element number and element nodes (515).
4: Vector (2E15.6)
5: Tenser (3E15.6)
6: Scalar (E15.6)
6~45 FMT New FORMAT

Note 1. FORMAT must be with parenthesis.
Note 2. Only one FORMAT can be specified by this option at once. If the user want to change
more than one FORMAT, repeat this option necessary times.
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Option 8: Change default value (one card)

The user can modify default values the program prepares by this option.

IFG, FLGI1, FLG2, FLG3, FLG4, FLGS

I~5

(15, 5F10.0)

IFG Flag number to indicate the default value to be changed (see table
below).
6~55 FLGI~FLG5 New default value. If blank or zero value input, they are not
changed.
IFG FLGI1 FLG2 FLG3 FLG4 FLGS5
1 AXMD AMXT
2 | SUBLNS | SUBLND | SUBLNT
3 ALS BLS

AMXD

AMXT

SUBLNS

SUBLND

SUBLNT

ALS
BLS

Maximum length of vector in cm. Initial = 1 cm

Maximum length of tensor in cm. Initial = 1 cm.

Axis length for FEM model scale in cm. Initial = 4 cm. Actual axis length is set so
that it is round number and is a little greater than SUBLNS.

Axis length for vector scale in cm. Initial = 4 cm. Actual axis length is set so that it

is round number and is a little greater than SUBLND.

Axis length for tensor scale in cm. Initial = 4 cm. Actual length is greater than
SUBLNT and is round number.

Length for arrow in cm. Initial = 0.2 cm. See figure below.

Length for arrow in cm. Initial = 0.1 cm. See figure below.

ALS

BLS
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Option 9: Coordinate conversion of FEM model

This option is made for very limited purpose; Scalar value is expressed as vector
whose direction is perpendicular to the model plane. Therefore, resultant figure has
3-dimensional look. The coordinate of the node is modified so that model plane tilts as shown
in the figure below. The conversion from scalar to vector value can be made in option 44.

Note that nodal coordinate is modified by this option, the original coordinate is lost.

I
I P

Model shape Model shape after conversion

ANGX, FACX, ANGY, FACY | (4F10.0)

I~10 ANGX Angle between the original x and new x axes in degree.
11~20 FACX Multification factor for x axis. (default’ = 1.0)
21~30 ANGY Angle between the original x and new y axes in degree.
31~40 FACY Multification factor for y axis. (default’ = 1.0)

Note: New coordinate (x, y) is computed from original coordinate (X, Y) by the following
equation:

x = XxFACXxcos(ANGX)+YxFACY xcos(ANGY)

y = XxFACXxsin(ANGX)+YxFACY xsin(ANGY)

Note: The values that the program memorized for default values, XORI, YORI, SCALE,

SUBUS, and NSUBUS, are lost by the use of this option. Therefore the user cannot draw the

same scaled figure by default.
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Option 10: Input FEM model (one card)

SMUL, SMX, SMY | (3F10.0)
1~10 SMUL Global weight factor (default3 = 1.0)

11~20 SMX Weight factor for x-coordinate (default3 = 1.0)
21~30 SMY Weight factor for y-coordinate (default3 = 1.0)

The coordinate (xp, yp) is computed from input value (x, y) as

xp=x x SMUL x SMX
yp=y x SMUL x SMY

Note 1. If unit 5 is specified for FEM data input in option 5, FEM data is put after this input.
Note 2. FEM model data must be input prior to other FEM data. All data (model, vector,
tensor, or scalar) stored before this option are lost when this option is used.
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Option 11: Draw FEM model (one card)

FEM model shape is drawn with node number and element number. A more flexible
drawing of FEM model shape can be drawn in option 22 by setting IFTYP = 4, and IDTYP =

6.

NNODE, NELM, LTP, PICH, SCALE, NSUBUS, SUBUS| (315, F5.0, F10.0, 15, F10.0)

I~ 5

6~10

11~15
16~20
21~30

31~35

36~45

NNODE NNODE Flag on node number
=(0: No number
=1-5: Draw number as shown below.
NNODE 1 2 3 4 5

Comment | Bare number | Rectangular | Parenthesis [Semi-circle| Circle

Framle | 120 | 120 (120)(@”

NELM

LPT
PICH
SCALE

NSUBUS

SUBUS

Flag on element number

=0: No number

=1-5: Draw number as shown above.

Line type (See section 3.4)

Pitch (See section 3.4)

Scale = data value corresponding to 1 cm in the figure (default’:

Program determines)

Number of digits after decimal point for scale axis of model (See

sections 3.2 and 3.8). (default': the program determines)

Note. If SCALE or SUBUS is not zero, and NSUBUS = 0, the
program uses new default value for NSUBUS instead of previous
default value.

Data value corresponding to the axis length. (default’: the program

determines)
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Option 20: Input of vector

DMUL, ITP, DMX, DMY | (F10.0, IS5, 2F10.0)

1~10 DMUL Global weight factor (default’ = 1.0)
11~15 ITP When ITP = 1, absolute value is used.
16~25 DMX Weight factor for x-component. (default’ = 1.0)
26~35 DMY Weight factor for y-component. (default’ = 1.0)

Note The program uses (xxDMULxDMX, yxDMULxDMY) instead of input value (x, ).

Note. If unit 5 is specified for FEM data input in option 5, vector value are put after this input.

Option 21: Add vector

Input in this section is add to previously stored vector and used. Input is quite the
same with option 20.
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Option 22: Draw vector

A new frame is prepared and FEM model and vector are drawn there. At least two

cards (subsections 1 and 5) is necessary.

1) EXT—%

IFTYP, IDTYP, LTP1, PICHI. LTP2, PICH2, SCALE. SCALED, NSUBUS. SUBUS
[NSUBUD, SUBUD

I~ 5

6~10

11~15
16~20
21~25
26~30
31~40

41~50

51~55

56~65

IFTYP

IDTYP

LTP1
PICH1
LTP2
PICH2
SCALE

SCALED

NSUBUS

SUBUS

(215, 2(15, F5.0), 2F10.0, 2(15, F10.0))

Flag on FEM model drawing. (default' = 1)

=1: Draw all element shape

=2: Draw only exterior shape

=3: No FEM model shape

=4: Draw special form specified later.

Flag on vector drawing (default' = 1)

=1: Draw all deformed element shape.

=2: Draw exterior shape

=3: Draw vector by arrow

=4: Special form in subsection 3. This function is convenient when
compares with test result, for example.

=5: Special form in subsection 4.

=6: Vector is not drawn. By this flag, the user can obtain various
FEM model figures. Scale for vector is not drawn if this flag is
used.

Line type for model shape (See section 3.4).

Pitch for model shape (See section 3.4).

Line type for vector (See section 3.4).

Pitch for vector (See section 3.4)

Scale for model shape = data value corresponding to 1 cm in the

figure (default’: Program determines)

Scale for vector = data value corresponding to 1 c¢m in the figure

(default’: Program determines).

Number of digits after decimal point for scale axis of model (See

sections 3.2 and 3.8). (default': the program determines)

Note. If SCALE or SUBUS is not zero, and NSUBUS = 0, the
program uses new default value for NSUBUS instead of previous
default value.

Data value corresponding to the axis length. (default’: the program

determines)
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Note. If SCALE is not zero and SUBUS = 0, the program does not
use previous value but a new value corresponding to new figure.
(default’: the program determines)

66~70 NSUBUD Number of digits after decimal point for scale axis of vector (See
sections 3.2 and 3.8). (default': the program determines)

Note. If SCALED or SUBUD is not zero, and NSUBUD = 0, the
program uses new default value for NSUBUD instead of
previous default value.

71~80 SUBUD  Data value corresponding to the axis length of vector. (default’: the
program determines)

Note. If SCALED is not zero and SUBUD = 0, the program does not
use previous value but a new value corresponding to new figure.

(default’: the program determines)
(2) Special form of model shape; Necessary only when IFTYP =4
Model shape is drawn by connecting the points.

1) Number of points

NPT | (I5)

I~ 5 NPT Number of points.
NPT=0: [NPT| node numbers are input
NPT<O0: Input [NPT| coordinates

2) Node number; this card is necessary when NPT=0
IPT(J), J=1, NPT | (16I5) 16 node numbers in a card.
IPT(J) Node number. When IPT(J) is positive, pen moves drawing the line,

whereas when IPT(J) is negative, pen moves to the node | IPT(J)|

without drawing line.

3) Coordinate; This card is necessary when NPT<0
NPT, NUNIT, ICOD, LTYP, PITCH| (415, F10.0)

I~ 5 NPT Number of points.
6~10 NUNIT Unit number from which data is read. When 5, data follows after this
card.

11~15 ICOD Origin of coordinate
=1: Left bottom corner of frame
=2: Origin of FEM model
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16~20 LTYP Line type for model shape line (See section 3.4)
21~30 PITCH Pitch for model shape line (See section 3.4)

IPEN. X, Y | (I5, 2F10.0) NPT cards
I~ 5 IPEN Flag on pen movement

=2: Pen moves to (X, Y) while drawing line.

=3: Pen moves to (X, Y) without drawing line.

(3) Special form of vector; necessary only when IDTYP =4

When the user want to draw data such as test result in the figure so as to compare

FEM analysis, the user can use by this option. Vector value at specified points are input.

NPT, ILN, IMK/| (315)
I~ 5 NPT Number of nodes whose vector value is specified.

6~10 ILN Flag on the drawing method of specified vectors.
=0: Draw symbol mark at the point, and connect these points by a line
specified by LIN2 and PICH.
=1: Draw symbol mark
11~15 IMK Flag number of symbol mark (see section 3.7)

ND, XX, YY| (I5,2F10.0) NPT cards

I~ 5 ND Node number
6~15 XX x-component of the vector
16~25 YY x-component of the vector

Note. vector component that the program keeps is replaced by XX and YY.

(4) Special form of vector; necessary only when IDTYP =5

Points of specified nodes are connected by the line.
NPT | (I5)
I~ 5 NPT Number of nodes
IPT(J), J=1, NPT | (16I5) 16 data per one card.
IPT(J) Node number. When IPT(J) is positive, pen moves while drawing the

line, whereas when IPT(J) is negative, pen moves to the node |
IPT(J)| without drawing line.
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(5) Write vector; this card is not necessary when IDTYP = 6.

Draw value of vector at specified nodes.
NUMPLT, NDEC| (215)

1~ 5 NUMPLT Number of vector values

-0.50 [

drawn in the figure. \“ . S g
6~10 NDEC Number of character after rrrrrrrrrrrrrrrrrrr : ur

decimal point.

S <<+ 2,00

IPT(J), J=1, NPT | (16I5) 16 data per one card. Totally NUMPLT data.
IPT(J) Node number. When IPT(J) is positive, pen moves while drawing the

line, whereas when IPT(J) is negative, pen moves to the node [[PT(J)|
without drawing line.
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Option 23: Overdraw vector

A new vector figure is overdrawn on the previous frame on which previous figures is
already drawn. At least two cards (subsections 1 and 4) are necessary.
Only vector is drawn in this option, and none of frame, title, scale part, etc., is drawn

because they are already drawn.

(1) Fundamentals
IDTYP, LTP, PICH, SCALE| (215, 2F10.0)
I~ 5 IDTYP Flag on type of vector drawing (default' = 1)

=1: Draw all deformed element shape.
=2: Draw exterior shape
=3: Draw vector by arrow
=4: Special form in subsection 2. This function is convenient when
comparison with the test result is required, for example.
=5: Special form in subsection 3.
6~10 LTP Line type for model shape (See section 3.4).

11~20 PICH2 Pitch for model shape (See section 3.4).

21~30 SCALE Scale for vector = data value corresponding to 1 cm in the figure.
SCALE is to be zero except in the following case. SCALE is to be
nontrivial value only when option 60 is used just before this option,
for example, sequence like option 22 (or option 23), option 60, and
option 23 (this option). As explained in option 60, the use of option
60 changes values of five variables, but they should be the same with
previous figure for overdrawing. Among these variables, XORI and
YORI are specified in option 1. SUBUS and NSUBUS are not used.
The remaining variable, SCALE is specified here. If SCALE is input

as zero, division by 0 occurs.

(2) Special form of vector; necessary only when IDTYP =4

Input in this section is the same with subsection 3 of option 20, therefore see it.

(3) Special form of vector; necessary only when IDTYP =5

Input in this section is the same with subsection 4 of option 20, therefore see it.

(4) Write the value of vector

Input in this section is the same with subsection 5 of option 20, therefore see it.
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Option 30: Input of tenser

ISTS, TMUL, ITP, TMX, TMY, TMXY| (IS, F10.0, I5, 3F10.0)

I~ 5

5~15
16~20

21~30
31~40
41~50

ISTS

TMUL
ITP

TMX
™Y
TMXY

Flag on the positive direction of tenser

=0: Tension is positive

=1: Compression is positive (See note below)

=2: Compression is positive (See note below)

Note. In the ordinary FEM analysis, tension is taken positive. In the
soil mechanics, traditionally, compression is taken positive. In the
latter case, signs of all component is changed, but in some
textbook the notation that only the sign of normal stresses and
strains are changed but shear component have the same positive
directions. The user specify 1 for normal case and 2 for special
case.

[ S

>, <+, . <+,

Xy

| v e v
ISTS=0 ISTS=1 ISTS=2 ISTS=2
TMUL=-1

Weight factor (default’ 1.0). See note below

Flag on tenser

=0: Global coordinate system

=1: Local coordinate system pointing from node 1 to node 2, which
appears in NASTRAN.

Weight factor for x-component. (default’ = 1.0). See note below.

Weight factor for y-component. (default’ = 1.0). See note below.

Weight factor for xy-component. (default’ = 1.0). See note below.

Note. When ITP = 1, input data is converted first. For example input stress (7., 7y, Zy) 1S
modified into 7, xTMULXxTMX, 7,xTMULXTMY, 7,xTMULXxTMXY) When ISTS

= 1, signs of 7., 7,, and 7, is changed, and when ISTS = 2, signs of z, and 7, is

changed.

Note. If unit 5 is specified for FEM data input in option 5, vector is put after this input.

Note. POST2D requires tensor input. However, in some program, engineering strain is output

instead of tensor strain. In this case, the user should use half weight factor for xy component;
for example, TMXT should be 0.5 when TMX=TMY=1.
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Option 31: Add tenser

Input in this section is add to previously stored tenser and used. Input is quite the

same with option 30.

Option 32: Draw tenser
A new frame is prepared and FEM model and tenser are drawn there.

(1) Fundamentals

IFTYP, ISTYP, SCALE, SCALED, NSUBUS. SUBUS, NSUBUD, SUBUD, LTP1,
PITCHI1| (2I5, 2F10.0, 2(15, F10.0), 15, F10.0)

I~ 5 IFTYP Flag on FEM model drawing. (default' = 1)

=1: Draw all element shape

=2: Draw only exterior shape

=3: No FEM model shape

=4: Draw special form specified later.

6~10 ISTYP Flag on drawing tenser (default' = 1)

=1: x- and y-components are drawn in the direction of axes,
respectively, by arrow, and off-diagonal (shear) component is
drawn 45 degrees to x-axis.

=2: Draw principal value by arrow in the principal direction.

=3: Draw maximum shear component in the direction by arrow.

11~20 SCALE Scale for model shape = data value corresponding to 1 cm in the
figure (default’: Program determines)

21~30 SCALET Scale for tenser = data value corresponding to 1 c¢cm in the figure
(default’: Program determines).

31~35 NSUBUS Number of digits after decimal point for scale axis of model (See
sections 3.2 and 3.8). (default': the program determines)

Note. If SCALE or SUBUS is not zero, and NSUBUS = 0, the
program uses new default value for NSUBUS instead of previous
default value.

36~45 SUBUS Data value corresponding to the axis length. (default’: the program
determines)

Note. If SCALE is not zero and SUBUS = 0, the program does not

use previous value but a new value corresponding to new figure.
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46~50 NSUBUT Number of digits after decimal point for scale axis of tenser (See
sections 3.2 and 3.8). (default': the program determines)

Note. If SCALET or SUBUT is not zero, and NSUBUT = 0, the
program uses new default value for NSUBUT instead of
previous default value.

51~60 SUBUT  Data value corresponding to the axis length for vector. (default®: the
program determines)

Note. If SCALET is not zero and SUBUT = 0, the program does not
use previous value but a new value corresponding to new figure.

61~65 LTP1 Line type for model shape (See section 3.4).
66~75 PICHI Pitch for model shape (See section 3.4).

(2) Special form of model shape; Necessary only when IFTYP =4
Model shape is drawn by connecting the points.

1) Number of points

NPT | (15)

I~ 5 NPT Number of points.
NPT=0: [NPT| node numbers are input
NPT<O0: Input [INPT| coordinates

2) Node number; this card is necessary when NPT=0
IPT(J), J=1, NPT | (16I5) 16 node numbers in a card.
IPT(J) Node number. When IPT(J) is positive, pen moves drawing the line,

whereas when IPT(J) is negative, pen moves to the node | IPT(J)|

without drawing line.

3) Coordinate; This card is necessary when NPT<0
NPT, NUNIT, ICOD, LTYP, PITCH| (415.F10.0)

1~ 5 NPT Number of nodes.
6~10 NUNIT Unit number from which data is read. When 5, data follows after this
card.

11~15 ICOD Origin of coordinate

=1: Left bottom corner of frame

=2: Origin of FEM model
16~20 LTYP Line type for model shape line (See section 3.4)
21~30 PITCH Pitch for model shape line (See section 3.4)
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IPEN, X, Y | (I5, 2F10.0) NPT cards
I~ 5 IPEN Flag on pen movement

=2: Pen moves to (X, Y) drawing line.

=3: Pen moves to (X, Y) without drawing line.

Option 33: Overdraw tenser

A new tenser figure is overdrawn on the previous frame on which previous figures is
already drawn. One card is necessary.
Only vector is drawn in this option, and none of the frame, title, scale part, etc., is

drawn because they are already drawn.

ISTYP | (I5)
6~10 ISTYP Flag on drawing tenser (default' = 1)

=1: x- and y-components are drawn in the direction of axes,

respectively, by arrow, and off-diagonal (shear) component is
drawn 45 degrees to x-axis.
=2: Draw principal value by arrow in the principal direction.

=3: Draw maximum shear component in the direction by arrow.

42



Option 34: Convert tenser into scalar and draws contour line

Compute scalar value as a result of suitable calculation of tenser components, and

draw contours, etc. Since resulting data is treated as scalar quantities, default scale axis name

is Excess p.p.

(1) Types of scalar (one card)

ITYP | (I5)
1~ 5 ITYP

Type of scalar

=1: Maximum off-diagonal term such as maximum stress
=2: Component normal to x-section such as z,

=3: Component normal to y-section such as z;,

=4: Tangential component such as 7,

=5: Safety factor

(2) Parameter for yield function; necessary only when ITYP =5

I~ 5 IELMG
16~20 IPRT

IELMG, IPRT | (215)

Number of groups which have the same yield criterion

safety factor is printed when IPRT =1

IELMG pairs of input is required for the following input

IS, IE, IYLD, INB

(415)

I~ 5 IS
6~10 IE
11~15 IYLD
16~20 INB
DUM(J), J=1, K
DUM(J)

Start element number

End element number. Element from element number IS to IE have the
same yield criteria.

Types of yield function.

=1: Mohr-Coulomb

=2: Mieses

=3: Dracker-Prager

=4: Central Electric Research Institute

=5: Cam-clay

Have sense when IYLD = 1; number of pairs of the combination of

yield condition.

(8F10.0)

Parameters depending on yield condition.
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IYLD

Explanation

2xINB

INB pairs of cohesion and internal friction angle (degree) are input. Minimum|

safety factor against these yield condition is computed. See Figure below.
b T

¢

( N

~

Yield condition: 7=c—otan¢ (expression when tension is positive)

Safety factor: ¢/ 7, , 7, :radius of Mohr’s circle

DUM(1)=k, DUM(2)=v (Poisson's ratio)
Yield condition: x/gas =k, Safety factor: k/ (\/gas)

2 2 2
o.to,+to.
o, = fntrxy\ am:v(0x+0y)

DUM(1)= cohesion, DUM(2)= internal friction angle, DUM(3)=¢
(Poisson’s ration)

Yield condition: 3ao, +0 =K
2sing 6ccos ¢

B \/5(3—sin¢)’ B \/5(3—sin¢)

Safety factor: K/ (3aam + JS)

DUM(1)= Shear strength, 7,, DUM(2)= Tensile strength, o,

DUM(@3)=K (default’ =2.7)
b T

Q

2
Yield condition: ((ij =1--Z) , Safety factor: (—Kd’"”’ )

Tr o, O, —Tg

DUM(1)=n DUMQ2)=k DUMQ3)=v
V2o, V2o,

Yield condition: (o e =k) , Safety factor: (k/o e"

m
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(3) Draw contour line

The following input is same as for option 42.
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Option 40: Input scalar

IPDTA, PMUL, IPT| (I5, F10.0, I5)
I~ 5 IPDTA Flag on the definition of scalar
=0: It is defined at element, therefore total number is NUMEL.
=1: It is defined at node, therefore total number is NUMNP.
5~15 PMUL Weight factor (default’ = 1.0)
16~20 ITP When ITP = 1, absolute value is used.

Note. If unit 5 is specified for FEM data input in option 5, scalar is put after this input.

Option 41: Add scalar

Input in this section is add to previously stored scalar and used. Input is quite the
same with option 40.

PMUL, IPT | (F10.0, I5)
1~10 PMUL Weight factor (default’ = 1.0)
11~15 ITP When ITP = 1, absolute value is used.

Note. If unit 5 is specified for FEM data input in option 5, scalar is put after this input.
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Option 42: Draw contour line

A new frame is prepared and FEM model and scalar are drawn there as contour line

or actual number.

(1) Fundamentals

IFTYP, SCALE, NSUBUS, SUBUS, ICTP, IVL, LTP1, PITC}

(I5, F10.0, I5, F10.0, 315, F10.0)

I~ 5

6~15

16~20

21~30

31~35

36~40

41~45
46~55

IFTYP

SCALE

NSUBUS

SUBUS

ICTP

IVL

LTP1
PICH1

Flag on FEM model drawing. (default' = 1)

=1: Draw all element shape

=2: Draw only exterior shape

=3: No FEM model shape

=4: Draw special form specified later.

Scale for model shape = data value corresponding to 1 cm in the

figure (default’: Program determines)

Number of digits after decimal point for scale axis of model (See

sections 3.2 and 3.8). (default': the program determines)

Note. If SCALE or SUBUS is not zero, and NSUBUS = 0, the
program uses new default value for NSUBUS instead of previous
default value.

Data value corresponding to the axis length. (default’: the program

determines)

Note. If SCALE is not zero and SUBUS = 0, the program does not
use previous value but a new value corresponding to new figure.

Method to compute nodal value when IPDTA = 0, or element data is

input.

=0: Method 1 in section 3.9 (z=ax+by+c+dxy).

=1: Method 2 in section 3.9 (Weighted average).

=2: Method 3 in section 3.9 (z=ax+by+c).

Flag to specify nodal value when IPDTA = 0. When IPDTA = 0,

extrapolate is used to compute nodal value near the boundary, which

may reduce accuracy. The user may specify exact numbers at these
nodes. When IVL>0, the user can specify IVL nodal data directly

following the description in subsection 3.

Line type for model shape (See section 3.4).

Pitch for model shape (See section 3.4).
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(2) Special form of model shape; Necessary only when IFTYP=4

Model shape is drawn by connecting the points.

1) Number of points

NPT/ (15)

I~ 5 NPT Number of points.
NPT=0: [NPT| node numbers are input
NPT<O0: Input [INPT| coordinates

2) Node number; this card is necessary when NPT=0
IPT(J), J=1, NPT| (16I5) 16 node numbers in a card.
IPT(J) Node number. When IPT(J) is positive, pen moves with drawing the

line, whereas when IPT(J) is negative, pen moves to the node |
IPT(J)| without drawing line.

3) Coordinate; This card is necessary when NPT<0
NPT, NUNIT, ICOD, LTYP, PITCH| (415.F10.0)

1~ 5 NPT Number of nodes.
6~10 NUNIT Unit number from which data is read. When 5, data follows after this
card.

11~15 ICOD Origin of coordinate

=1: Left bottom corner of frame

=2: Origin of FEM model
16~20 LTYP Line type for model shape line (See section 3.4)
21~30 PITCH Pitch for model shape line (See section 3.4)

IPEN, X, Y (I5,2F10.0) | NPT cards
I~ 5 IPEN Flag on pen movement

=2: Pen moves to (X, Y) drawing line.

=3: Pen moves to (X, Y) without drawing line.

(3) Nodal value; necessary only when IPDTA = 0 and IVL>0
IND, VAL (I5, F10.0) [ Totally IVL cards

I~ 5 IND Node number

6~10 VAL Scalar value. Note that zero cannot be input.
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(4) Fundamentals for contour

NCNT, IVAL, IDEC, IMK, ILN, PMUIL (515, F10.0)

I~ 5 NCNT

6~10 IVAL
11~15 IDEC
16~20 IMK
21~25 ILN
26~35 PMUL

Number of contour blocks. One block of contour is drawn with same

line type. When NCNT = 0, contour line is not drawn.

Flag to write scalar value

=-3: Draw values for all nodes or elements. When IPDTA = 0, it is
written so that the center of number coincide with the center of
element. When IPDTA = 1, number is written at the right upper
part of node.

=-2: Draw symbol mark specified by IMK at all nodes or elements.

=-1: Draw symbol mark specified by IMK and data value at all nodes
or elements.

=0: Neither symbol mark nor number is written.

>(0: Draw numbers at the IVAL nodes or elements, which is specified
in subsection (4).

Number of digits after decimal point for scalar value (See sections

3.6).

Number to specify type of the symbol mark (see section 3.7).

Flag to draw contour line.

0: Smooth line by spline interpolation.

1: Piecewise linear line

Number by which scalar value on the contour line is multiplied

(default’ = 1.0)

(5) Value of contour line

Input in this subsection is to be repeated NCNT times.

ICONT, LINE, PITCH, ALINE, INBR, NDEC, SIZH (215, 2F10.0, 215, F10.0)

I~ 5
6~10
11~20
21~30

31~35

ICONT

LINE
PITCH
ALINE

INBR

Number of contour lines, which is to be ICONT<30. When ICONT
=-1, contour lines with same difference in contour value.

Line type for contour (See section 3.4).

Pitch for contour (See section 3.4)

Distance between the numbers on contour line. It is not drawn when
ALINE = 0.

Flag on the drawing the value of the contour line at the ends for open
curve.

=0: Not written

=1: Both beginning and end
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=2: At the beginning
=3: At the end

36~40 NDEC Number of digits after decimal point for number on contour line (see
section 3.6).

41~50 SIZE Size of number on contour line default’ = SIZEN/2).

CONT(I), I=1, ICONT | (8F10.0) Necessary only when ICONT>O0.
CONT(I) Value of contour line. Eight data per a card. Totally ICONT data.

CMIN, CMAX, CINT| (3F10.0) Necessary only when ICONT =-1. One card.

I~ 5 CMIN Minimum value of contour line.
11~20 CMAX Maximum value of contour line.
21~30 CINT Number of contour lines, which is to be less than or equals to 30.

Note. Contour line start from CMIN and 30 contour line is drawn when CINT>30.

(6) Element or node where data value is written; necessary only when IVAL>0

16 data in a card.

IPT), I=1, IVAL]| (16I5)
IPT(I) Node or element numbers.
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Option 43: Overdraw of scalar

A new scalar figure is overdrawn on the previous frame on which previous figures is
already drawn. At least two cards (subsections 1 and 4) are necessary.
Only scalar is drawn in this option, and none of frame, title, scale part, etc., is not

drawn because they are already drawn.
(1) Nodal value; necessary only when IPDTA = 0 and IVL>0
Input in this section is the same with subsection (3) of option 42. Note that the value

of IVL is the same with previous option 42 input.

(2) Fundamentals for contour
Input in this section is the same with subsection (4) of option 42.

(3) Value of contour line
Input in this section is the same with subsection (5) of option 42.

(4) Element or node where data value is written; necessary only when IVAL>0
Input in this section is the same with subsection (6) of option 42.
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Option 44: Convert scalar into vector

The scalar is converted into vector by this option. The scalar can be drawn in the
direction perpendicular to the plane of the model in the 3-dimensional figure as shown in the

figure below.

P
>( l', \.‘{,
\ .

1
1
1
1
7 | 7 B
’ ]
] /i'/\.:‘
\.//
y

_— \.:
: —7
P
Y

\
A

Suppose that the user want to draw the above figure. Here x-y plane is the plane of
the FEM model, and z-axis is a direction into which scalar is drawn. First, the user changes the
coordinate of the model by option 9. Then, use of this option gives vector value. After that,
use of option 22 or 23 will create 3-dimensional figures. Note that scalar value is to be

specified in node, not in element in order to use this option.

ANGLE, FACT]| (2F10.0)
1~10 ANGLE angle between original x-axis and z-axis.
11~20 FACT Multification factor. (default’ = 1.0)

Note: The values that the program memorized for default values, XORI, YORI, SCALE,
SUBUS, and NSUBUS, are lost by the use of this option. Therefore the user cannot draw the

same scaled figure by default.
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Option 50: Draw segment and comment

Comment lines and/or various lines and comment, which can be used for legend, is
drawn in this option. The followings are an example of the use of this option. Two pairs of

data is required in this option: fundamental data first, then comment cards.

®------ Case-1 &gase-1
— — — Case-2 Case-2
Geo.Scale Geo.Scale

Note: solid circle indicate the position of the coordinate to be specified.

N, AL, X, Y, DX, DY, SIZE, ANGLE (I5, F5.0, 6F10.0)
I~5 N Absolute value denotes number of comment lines, and sign indicate

the choice of origin. If N is positive, (X, Y) is coordinate whose
origin is the left bottom corner of the frame, and if N is negative, (X,
Y) is coordinate whose origin is the same with FEM model.

6~10 AL Length of line in front of comment line in cm. When AL< 0, segment
is not drawn. When AL>0, (X, Y) is the coordinate at the beginning
of the first segment, and when AL<0 (X, Y) is the coordinate at the
beginning of the comment statement. Usually AL = 2.5 gives good

looking figure.
11~20 X x-coordinate of the first comment line in cm .
21~30 'Y y-coordinate of the first comment line in cm .
31~40 DX x increment of the second and subsequent lines in cm.
41~50 DY y increment of the second and subsequent lines in cm.

Let coordinate at first comment line is (xo. Vo), then coordinate at
I-th comment line is given by (xo+(/-1)xDX, yo+(I-1)xDY).
When DX=DY=0, then the program replace DY into -2xSIZE,
which usually gives good looking line spacing.
51~60 SIZE Size of character for comment in cm. (default’ = SIZEN)
61~70 ANGLE  Angle from the x-axis in degree.

LIN, PTH, NC | (15, F5.0, A64) |N| cards.

I~ 5 LIN Flag number for line type (see section 3.4).
6~10 PTH Pitch for line (see section 3.4).
11~74 NC Comment within 64 characters. See section 3.5 for control character.
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Option 51: Symbols for boundary condition

Symbols in this option is over drawn in the previous frame.

(1) Fundamentals

IT, NDATA, IT1, IT2, ANGLE, Al, A2, A3, A4, A5| (415, 6F10.0)

I~ 5 IT

6~10 NDATA
11~15 ITlI

16~20 IT2

21~30 ANGLE

Flag number for symbols. In the following figure, solid small circle
indicates the coordinate to be specified as (X, Y) in the following

input, and is not drawn in the actual figure.

7 8 9

Qeaglgjﬁy///

11 12 13 14 15 16 17
%%i%@/v ]

Number to specify the type of symbol mark.

X

Flag number to specify the coordinate of symbol mark.

=0: Specified as node number.

=1: Specified as coordinate.

Flag number to indicate coordinate (valid only when IT1=1)

=0: same as coordinate system in FEM model.

=1: Distance from the left bottom corner of the frame in cm.

Angle from x-axis in degree. When ANGLE = 0, symbol looks as

shown in the above figure.

31~80 Al,A2,A3,A4.AS5 Parameter to specify the size of the symbol in cm or degree.

1~20 A6, A7

(see figures in the next page).

A6, A7] (2F10.0) This card is required only when IPT = 15 or 16

Parameter to specify the size of the symbol in cm or degree. (see

figures in the next page).

(2) Node number; This card is required only when IT1 = 0 and NDATA>0

16 data in a card.

IPT(J), J=1, NDATA| (1615)

IPT(J) Node numbers.
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(3) Coordinate: Necessary only when IT1 =1 and NDATA>0

X, Y| (2F10.0)
1~20 X,Y Coordinate from left bottom corner (IT2 = 1) in cm, or the same
system with FEM model (IT2 = 0)
Default value for symbol marks
IT| 1 2 3 4 5-6 | 7-8 [ 9-12| 13 14 15 16 17
Al 03103 |03[03]03]03]05]02]03]03]0.2
A2 0.1 0.1 [ 1.0 | 1.0 | 0.2 | 0.6 | 0.6 | 0.6 | 0.6
A3 0.5 05021 02]45 | 0.1 [ 1.0 ] 1.0 | 0.1
A4 00 [ 01]10] 10| 1.0 | 1.0 | 1.0
A5 0.0 1.0 | 1.0 | 1.0 | 0.3
Ab 2xA3|2xA3
A7 90. | 135.
Ad
| Af e <AL -
O A A i e S
- ¢+ A2 — A3y [ —— - A3
PR — VA2 v
A3 a3~ A4 n3(deg.) = Y
—
A5
- A4 o Y  Zims
?f A2 ¥
A4 Al A2 | 73 Ad A3 X
- A3 v
% A AAR LG Al
A3 — A A7(deg.) A1, A2, A3 in deg.
AT7(deg.) - A6) Axis is not drawn

A5
when angle=999.
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Option 52: Draw segment and arc

Symbols in this option is over drawn in the previous frame.

Fundamentals

NCD, ITYP, ICTYP, LIN, PICH, SNBR, SMK, SL1, SL2, DI§ (415, 6F10.0)

I~ 5

6~10

11~15

16~20
21~30
31~40
41~50

51~60

61~70

71~80

NCD

ITYP

ICTYP

LIN
PICH
SNBR
SMK

SL1

SL2

DIS

Number of segments and arcs.

Flag number indicating the type of symbol.

=1: Draw segment by specifying start and end coordinate.

=2: Draw segment by specifying the coordinate at the start point and
segment length and angle.

=3: Draw arc.

Flag number for coordinate system

=0: Same with FEM model.

=1: Distance from left bottom corner of the frame in cm.

Line type (See section 3.4)

Pitch (See section 3.4)

Size of numerals or characters in cm (default’ = SIZEN)

Diameter of solid circle at the end of the segment in cm. (default’ =

0.15). See sub-section (2) and (3).

SMK -
. o ||
| | {sL2

E—

direction of segment
Length of segment that is perpendicular to the segment or arc and is

drawn to the left of the direction of segment. See sub-section (2) and
(3) as well. (default' = 0.5 cm)

Length of segment that is perpendicular to the segment or arc and is
drawn to the right of the direction of segment. See sub-section (2)
and (3) as well. (default' = 0.5 cm)

Distance between number and segment (or arc) (default’ = SNBR/2)

(2) Draw segment; This card is necessary only when ITYP = 1 or 2. Totally NCD

cards

ISEG, ISYM, INBR, NDEC, XS, YS, XE, YE, FLT| (415, 5F10.0)

I~ 5

ISEG

Flag on line type and symbols at the end of segment. 10th and Ist
digit have different meaning.
1-st digit
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=0: No segment

=1: Segment only

=2: Segment and arrow

=3: Segment and arrow (inner direction)

=4: Small solid circle at the end (radius = SMK)

10-th digit

=0: Nothing to add

=1: Draw segment perpendicular to original segment whose length
are SL1 and SL2.

0 1 2 3 4
< E e
10 11 12 13 14

A
N

k
I | I | [~

6~10 ISYM Flag on the symbol at the ends of segment

=0: Both ends
=1: Start point only
=2: End point only

11~15 INBR Flag to specify the position of numbers and/or character with respect
to segment.
=0: No numbers nor characters
=1: Draw number in the right side of the segment.
=2: Draw number in the left side of the segment.

=3: Draw number at the center of the segment.

100
100 - - 100 -

INBR=1 INBR=2 INBR=3

=4: Draw number at the center of the segment. If length of the
number is larger than the length of the segment, number is drawn
in the right hand side of the segment.

=5: Draw number at the center of the segment. If length of the
number is larger than the length of the segment, number is drawn
in the left hand side of the segment.

=6: Draw character in the right side of the segment.

=7: Draw character in the left side of the segment.

=8: Draw character at the center of the segment.

=9: Draw character at the center of the segment. If length of the

number is larger than the length of the segment, character is
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16~20

21~30

31~40

41~50

51~60

61~70

CHR
1~80

NDEC
XS
YS
XE
YE

FLT

(A80)
CHR

drawn in the right hand side of the segment.
=10: Draw character at the center of the segment. If length of the
number is larger than the length of the segment, character is
drawn in the left hand side of the segment.
Number of digit after decimal point. (See section 3.6. default' = -1)
or number of character depending on INBR.
x-coordinate of start point. Unit system depends on ICTYP.
y-coordinate of start point. Unit system depends on ICTYP.
x-coordinate of end point or length of segment depending on ITYP.
Unit system depends on ICTYP. see YE.
When ITYP = 1, y-coordinate of end point. Unit system depends on
ICTYP. When ITYP = 2, angle of segment in degree from x-axis.
Number to be drawn when 6>INBR>0.

Character to be drawn when INBR>5. NDEC number of characters

from the beginning are drawn.

(3) Draw arc; this card is necessary only when ITYP = 3. Totally NCD cards.

ISEG, ISYM, INBR, NDEC, XS, YS, RAD, AS, AE, FLT| (415, 6F10.0)

I~ 5

ISEG

Flag number for types of arc and symbols at the ends of arc. Both
10-th and 1-st digit have different meanings.
1-st digit
=0: No arc.
=1: Draw only an arc.
=2: Draw an arc and arrow mark.
=3: Draw an arc and arrow mark (interior direction).
=4: Draw arc and solid small circle at the ends whose radius is
SMK.
10-th digit
=0: Nothing to add.
=1: Draw segment at both ends which are perpendicular to the arc
and whose lengths are SL1 and SL2.
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6~10

11~15

16~20

21~30
31~40
41~50
51~60
61~70
61~70

ISYM

INBR

NDEC

XS
YS

AS
AE
FLT

0 1 2 3 4

Voooy oy )
A A A

Flag number on the symbol at the end of the arc.

=0: Both ends.
=1: Only start point.

10

=2: Only end point.

Flag to specify the position of number with respect to the arc.

=0: No number

=1: Draw number at the exterior side to arc and horizontal direction.

=2: Draw number at the interior side to arc and horizontal direction.

=3: Draw number at the center of the arc which directs to the center
or circle.

=4: Draw number at the exterior side of the arc which directs to the
center or circle.

=5: Draw number at the interior side of the arc which directs to the
center or circle.

=6: Draw character at the exterior side to arc and horizontal
direction.

=7: Draw character at the interior side to arc and horizontal direction.

=8: Draw character at the center of the arc which directs to the center
or circle.

=9: Same above except that character is drawn at the exterior side.

=10: Draw character at the interior side of the arc which directs to

the center or circle.

INBR=1 INBR=2 INBR=3 INBR=4 INBR=5

Number of digit after decimal point. (See section 3.6. default' = -1)
or number of character depending on INBR.

x-coordinate. See YS

y-coordinate at the center of the arc. Unit system depends on ICTYP.
Radius of arc in cm.

Angle from x-axis at the start point. Positive in clockwise direction.
Angle from x-axis at the end point.

Number to be drawn when 6>INBR>0.
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CHR | (A80)

1~80 CHR Character to be drawn when INBR>5. NDEC characters from the

beginning are drawn.
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Option 53: Draw symbol mark and comment

N, ICTYP, SIZE, SIZEM, DIST | (2I5, 3F10.0)

I~ 5
6~10

11~20
21~30
31~40

N
ICTYP

SIZE
SIZEM
DIST

Number of comment lines.

Flag number for the coordinate system

=0: Same as FEM model.

=1: Distance from the left bottom corner of the frame in cm.

Size of the character in cm. (default’ = SIZEN)

Size of symbol mark in cm. (default’ = SIZEN/2)

Distance between the center of the symbol mark and comment line in

cm.

IMK, IPOS, X, Y, ANGLE, COM| (215, 3F10.0, A40) N cards.

I~ 5
6~10

11~20
21~30

31~40
41~80

IMK
IPOS

ANGLE
COM

Number indicating the type of symbol mark. See section 3.7

Flag number indicating the position with respect to the symbol mark.

=0: right hand side. IPOS=1
~1: Above the symbol IPOS=2 () IPOS=0
=2: Left side IPOS=3

=3: Below the symbol.

Note: Direction depends on the local coordinate specified by
ANGLE.

x-coordinate. See Y

y-coordinate at the center of the symbol mark. Unit system depends

on ICTYP.

Tilted angle of symbol in degree.

Comment within 40 character, among which nontrivial part is drawn.
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Option 54: Draw coordinate axis

Draw coordinate axis at an arbitrary position. Two cards are required.

IAXT, ICOD, INBT, NDEC, XCOD, YCOD, XCOR, SVAL, EVAL

(415, 5F10.0)

I~ 5 IAXT Flag number indicating the scale of the axis.
=0: Same with FEM model.
=1: Same with vector
=2: Same with tensor
=3: Arbitrary scale specified in the next card.
6~10 ICOD Flag number indicating the coordinate system of the start coordinate
(XCOD, YCOD) specified later.
=0: Same with FEM model.
=1: Distance from the left bottom corner of the frame in cm.
11~15 INBT Flag number indicating the position of the axis number and tic with
respect to coordinate axis, which is specified by a number with 3
digits among which each digit have different meaning.
1-st digit: tic
=0: Tic is written in the contour clockwise direction of the axis.
=1: Tic is written in the clockwise direction of the axis.
=2: Tic is written in both directions of the axis.
10-th digit: axis number
=0: Axis number is written in the contour-clockwise direction from
the axis.
=1: Axis number is written in the clockwise direction from the axis.
100-th digit: method to draw axis number
=0: Number is parallel to the axis.
=1: Number is perpendicular to the axis.
16~20 NDEC Number of digits after the decimal point of the axis number. See
section 3.6.
21~30 XCOD x-coordinate. See YCOD
31~40 YCOD y-coordinate of the point whose value is XCOR along the axis. Unit
system depends on ICOD. Axis or its elongation will path this point.
41~50 XCOR The value on the axis whose position is (XCOD, YCOD). It need not
be between SVAL and EVAL.
51~60 SVAL Value of start point of the axis. See EVAL
61~70 EVAL Value of end point of the axis.

Note. It is not necessary that SVAL<EVAL. If the user want to draw
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the same axis changing the location of the number, exchange
SVAL and EVAL and set ANGAX = ANGAX + 180.

ANGAX, SLEN, SNLEN, SL| (4F10.0)
1~10 ANGAX Angle in degree between the x-axis and the direction of axis from

SVAL to EVAL.
11~20 SLEN Data value corresponding the distance between tics.

21~30 SNLEN  Data value corresponding the distance between axis number. The
ratio SNLEN / SLEN must be integer.
31~40 SL Scale of coordinate axis, i.e., data value corresponding to 1 cm in the

figure. The value is valid only when TAXT = 3.
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Option 55: shading of region

Specified region is shaded by tilted segment or symbol marks. The region is specified

as polygon.

(1) Fundamental data

N, ITYP, IFTP, IFM, LIN1, PICHI, ANGLE, DSTNCE, IMK, SIZE, LIN2, PICH]

(515, 3F5.0, 2(15, F5.0))

I~5 N

6~10 ITYP
11~15 IFTP
16~20 IFM

Number of polygon when ITYP = 1, 2, and 3, or number of element

when ITYP =4 and 5.

Flag number indicating the method to specify the coordinate of the

polygon.

=1: Specified by node number.

=2: Specified by coordinates in which coordinate system is in cm
whose origin is left bottom corner of the frame.

=3: Given by coordinate (same coordinate system with FEM model)

=4: Specify element (original shape is shaded)

=5: Specify element (deformed shape is shaded). Latest deformed
shape used in Option 22 or 23 is shaded.

Number specifying the type of shade.

=+1: Tilted line

=12: Symbol mark

=13: Symbol mark

o o o o o o o o o o o o

©o o o o o o o o o o o

©o o o o o o o o o o o o

©o o o o o o o o o o o
IFTP=x1 IFTP=12 IFTP=13

Note: Positive value is used for convex shape, and negative value is
used for concave shape. Negative value can also be used for
convex shape, but takes more time.

Note: Tilted lines are drawn with the angle ANGLE from x-axis, and
distance between lines is DSTNCE. Symbol marks are drawn
along the fictitious line. Types of symbol mark is defined by IMK.
When IFTP =+3, the distance between fictitious lines are set
/3 /2xDSTNCE so that distance between the marks are equal to
each other.

Flag for drawing the exterior frame of the shaded region. If 0, not
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drawn, and if 1, drawn.
21~25 LINI1 Flag number indicating the line type. See section 3.4.
26~30 PICHI Pitch for line. See section 3.4.
31~35 ANGLE  Tilted angle of (fictitious) line in degree from x-axis
36~40 DSTNCE Distance between lines or symbol marks in cm. (default’ = SIZEN/2)

41~45 IMK Flag number indicating the symbol mark. See section 3.7.
46~50 SIZE Size of symbol mark in cm. (default’ = SIZEN/4)
51~55 LIN2 Flag number indicating the line type to be used for exterior shape of

shaded region. See section 3.4.
56~60 PICH2 Pitch for line to be used for exterior shape of shaded region. See

section 3.4.

(2) Node numbers; This card is required only when ITYP = 1
IPT(D), I=1, N | (16I5) 16 data per one card.
IPT(I) Node numbers in the sequential order to build polygon. Since start

and end node are the same, one of them is sufficient to identify.

(3) Coordinates; This card is required only when ITYP =2 or 3
Totally N cards are required. Since start and end points of the polygon is the same,
only one of them is required to specify.

X, Y | (2F10.0)
1~20 X,Y Coordinate. Coordinate system depends on ITYP; unit in cm is to be
used when ITYP = 2.

(4) Scale for vector; This card is required only when ITYP =5
SCALED | (F10.0)
1~10 SCALED Scale for vector = value corresponds to 1 cm in the figure. (default =

previous value)

(5) Element number; This card is required only when ITYP =4 or 5

16 data per one card.

IPT(J), J=1, NDATA | (16I5)
IPT(J) Element numbers.
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Option 56: Draw arbitrary lines
Arbitrary figure can be drawn by this option by connecting the specified points.
(1) Fundamentals

N, ICOD | (215)
I~5 N Number of groups of dots

6~10 ICOD Flag number indicating the coordinate system.
=0: Same as FEM model

=]: Distance in cm from the left bottom corner.

(2) Dots
Input in this subsection should be repeated N times.

NPNT, LIN, PITCH, MK, SIZE, FMT| (2I5, F10.0, IS5, F10.0, A20)
I~ 5 NPNT Number of dots which should be less than or equals to 100.

6~10 LIN Flag number indicating the line type. See section 3.4.
11~20 PITCH Pitch for line. See section 3.4.
21~25 MK Flag number indicating the symbol mark. See section 3.7.
36~45 SIZE Size of symbol mark in cm.
46~65 FMT FORMAT for reading the group of dots.

XD, YD), I=1, NPNT| FMT
X(), Y(I) Coordinate at each dot.
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Option 60: Blow up

Particular rectangular region is blow up and draw by this option. This function
becomes valid after this option.

IBL, XMIN, XMAX, YMIN, YMAX| (IS5, 4F10.0)
I~ 5 IBL Flag number for the use of blow up function.

=0: Do not use blow up or cancel previously defined blow up.
=1: Use blow up function. The following data is to be specified in this

case.
6~15 XMIN See XMAX
16~25 XMAX Minimum and Maximum x-coordinates. Coordinate system is the
same with FEM model.
26~35 YMIN See YMAX
36~45 YMAX Minimum and Maximum y-coordinates. Coordinate system is the
same with FEM model.

Note 1: Values of 5 variables, XORI, YORI, SUBUS, NSUBUS, and SCALE, whose values
are memorized in the program, are changed by the use of this option. If the user
cancel blow up option by the use of IBL = 0, values before the use of this option are
again assigned to the previous value.

Note 2: Identification of the element which locates in the region or not is made by the use of
the coordinate at the center of the element or nodal coordinate. When drawing the
shape of the element, a segment connecting tow nodes is drawn only when the
coordinates of two nodes lie within the specified region. In the case for drawing the
tensor value or element number, they are drawn only when the coordinate at the

center of the element lies within the specified region.
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Option 61: Mask

The followings will not be drawn in the rectangular region:
1) Node number and element number
2) Vector
3) Scalar

4) tensor

IPCUP | (15)
I~ 5 TIPCUP Number of rectangular regions by which figures are masked.

XPCMIN(I), XPCMAX(I), YPCMIN(I), YPCMAX(I)| (4F10.0)
IPCUP cards are required.
1~10 XPCMIN(I) See XPCMAX
11~20 XPCMAX(I) Minimum and maximum x-coordinate. Coordinate system is the
same with FEM model.
21~30 YPCMIN() See YPCMAX
31~40 YPCMAX(I) Minimum and maximum y-coordinate. Coordinate system is the
same with FEM model.

Note: Nodal coordinate and/or coordinate at the center of element is used to identify the

existence in the specified region.
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Option 70: Rewind unit IFILE

IFILE is an unit number to read the result of FEM analysis, which is specified in

Option 1. This unit is rewineded by the use of this option. No control card is required.
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Option 71: Skip lines in unit IFILE

The pointer in unit IFILE, specified in option 1 as the unit number to read the result
of FEM analysis, is moved by ISKIP lines in order to read the data. This option is used to skip

unnecessary lines in this unit.

ISKIP| (15)
I~ 5 ISKIP Number of lines to be skipped.

70



Option 72: Pen number and line width

Default value of the pen number is 1 and line width is 0.02cm. This can be changed by

this option. Here, specification of line width is meaningless in the EPSF version.

One control card is required in this option.

NPENI, NPEN2, NPEN3, NPEN4, NPEN5, NPEN6, NPEN7, NPENS, NPENO,
NPEN10,L1,L2,L3,14,L5,L6 (16I5)

I~ 5

6~10
11~15
16~20
21~25
26~30
31~35
36~40
41~45
46~50
51~55
56~60
61~65
66~70
71~75
76~80

NPENI1
NPEN2
NPEN3
NPEN4
NPENS
NPENG6
NPEN7
NPENS
NPEN9
NPENI10
L1

L2

L3

L4

L5

L6

Pen number for drawing the title.

Pen number for drawing scale axis.

Pen number for drawing scale axis number.

Pen number for drawing scale axis name.

Pen number for drawing FEM model.

Pen number for drawing for vector.

Pen number for drawing for tensor.

Pen number for drawing contour line.

Pen number for drawing for others such as character and numbers.
Pen number for drawing the figure in Options 50 to 55.

Line width for drawing the title.

Line width for drawing scale axis name.

Line width for drawing scale axis number.

Line width for drawing scale axis.

Line width for drawing the others such as character and number.

Line width for drawing the symbols in options 50 to 55.
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6 OUTPUT

Both unit 6 and 7 are used as output device. Unit 6 is used to echo and some
information of work. Unit 7, named “plt007.ai” is an actual output which is equivalent to
[llustrator data or EPSF file. The program uses units 27 and 29 for work.

6.1 Output in unit 6

Fundamental quantities in input data is echoed. In addition, some warnings and error
massages are printed. Basically, the program assumes that the user prepare input data correctly,
check of error in input data is hardly conducted. Serious error check is only the inconsistency
of the definition of element node.

The program is developed using so called dynamic allocation system; one big array is
devided and used into various small arrays. Therefore, there is no limitation for the number of
nodes and elements. However, if the total required array size exceeds prepared size, the
program write the following massage and terminates.
===== ERROR ===== SHORTAGE FOR DYNAMIC ALLOCATION AREA AT OPTION=

REQUIRED AREA =nnnnn
PREPARED AREA =mmmmm
————— PLEASE CONSULT THE PROGRAMMER ————-
where denotes option number, nnnnn is a size the program requires whereas
mmmmm is prepared size. This problem can be solved by enlarging the number MAXARA
specified in the PARAMETER statement at the beginning of the main program.

6.2 Outputin Unit7

A file named “plt007.ai” is created as unit 7. This is an EPSF ASCII text file which is
equivalent to Illustrator version 3.0.
Note that a dot is always drawn at the left bottom corner of the frame in the first

figure. Subsequent frame is drawn right to the previous frame.
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7 EXAMPLE

The example shown in this chapter is rather artificial in order to show the order of the
input data and types of the figure that POST-2D can draw. In this example, FEM data is also
read from unit 5. In addition, the frame is drawn in one direction, but cut and rearranged in the

figure.

7.1 Input data

The following is the input data. Explanation is written in the right hand side. A new
frame is prepared by the underlined option. Since there is no data check in columns 6 to 80 in
reading the option number, the user can type comments in this region as shown in this example

in order to make the data check easy.

5 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0
1 Fundamental quantity eOption 1
FGAB3 50. 3 0.2 0.2 0. 0. 0.3 0.3 30
10.0 8.0 specify small frame size
8 Change default value eOption 8
22.0 2.0 2.0 work because of small frame size
8 Change default value eOption 8
11.0 1.0 work because of small frame size
2 Title eOption 2
EXAMPLE
10  FEM model eOption 10
1.0
8 4
1 0.0 0.0 Nodes
2 10.0 0.0
3 20.0 0.0
4 0.0 10.0
5 10.0 10.0
6 20.0 10.0
100 0.0 20.0
101 10.0 20.0
1 1 2 5 4 Elements
2 2 3 6 5
100 4 5 101 100
110 5 6 101 101
4  Unit for FEM model eOption 4
1m
4  Unit for vector eOption 4
2cm
11 Draw model figure eOption 11
0 0 00.0 4.0
52  Draw scales eOption 52
4 1 0 1
14 0 2 -10.0 -1.5 10.0 -1.5 10.0
14 2 2 -110.0 -1.5 20.0 -1.5 10.0
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14 0 1 -1-1.5 0.0 -1.5
14 2 1 -1-1.5 10.0 -1.5
52  Draw angle
1 3
12 0 9 620.0 10.0 1.0
45$1n
1  Use default value for origin
9999.
11 Draw model figure
1 0 0 -1.0
11 Draw model figure
0 1
11 Draw model figure
1 2
numbers
50  Comments
-1 16.0 16.0
ANALYZED MODEL
51  Draw boundary condition symbols
9 2 0 00.0 1.5 0.0
1 3
51  Draw boundary condition symbols
10 2 0 00.0 1.5 0.0
2
20  Read vector
1.0
1.0 1.0
1.5 1. 25
2.0 1. 25
1.1 1.1
1.4 1.2
1.6 1.3
-0.5 -0.1
-2.5 1.5
22 Draw vector
1 1 1 20.1
3 2 (x—comp.
3 -6 100
22 draw vector
1 1 1 20.1
0 0
20 input vector
1.0
-0.5 1.0
-0.1 0.5
-1.8 0.25
-0.8 —-0. 05
1.5 -1.0
2.0 2.5
1.0 -0.6
1.6 -0.5
23  Overwrite displacement
1 8
0 0
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10.0 10.0
20.0 10.0
eOption 52
-45.0 0.0
eOption 1
9999.
eOption 11
Draw node number
eOption 11
Draw element number
eOption 11
Draw

both node and

eOption 50

51
0. 15

eOption
45.0

51
0. 15

eOption
45.0
eOption 20: input displacement

Displacement data

eOption 22: draw deformed shape

Draw data value at 3 nodes

element

at nodes 3 and 100, and y—comp at node 6)

eOption 22: Draw deformed shape

eOption 20: Read new displacement

Displacement data

eOption 23: Overwrite

New vector is drawn on the previous figure.



50 Comment eOption 50: Legend
22.0 7.0 7.5

20.1 ANALYSIS 1

8 ANALYSIS 2

22  Draw vector eOption 22: Draw displacement by arrow
1 3 1 4 2.0 -1.0
3 2
3 -6 100
22  Draw vector oOption 22: Draw displacement by arrow.
2 3 1 Only exterior shape is drawn
0 0
30 Read tensor eOption 30: Read tensor
11.0 compression is positive
1.0 2.0 Tensor
1.0 -2.0
-1.0 1.0 1.0
2.0 1.0
4 Unit for tensor eOption 4: Unit for tensor
3kg/cm$22 kg/cm’
4 Unit for scalar eOption 4: Unit for scalar
4kg/cm$22 kg/cm® for contour of max. shear stress
32 Draw tensor eOption 32: Draw tensor
1 1 1.5 Draw each component
32 Draw tensor eOption 32: Draw tensor
1 2 Principal value
32 Draw tensor eOption 32: Draw tensor
2 3 Maximum shear stress
60 Blow up eOption 60: blow up
10.0 20.0 10.0 20.0 Draw only upper two elements
61 Mask eOption 61: mask
1 Mask stress of only element 100
10.0 20.0 10.0 20.0
32 Draw tensor eOption 32: Draw blowed up and masked
4 3 figure
5
4 6 101 100 4
60 Cancel blow up eOption 60: Cancel blow up
0
61 Cancel mask eOption 61: Cancel mask
0
3  Axis name for scalar eOption 3: Axis name for scalar
4MAX. SHEAR
34 Convert into scalar eOption 34: Convert max. shear into
1 scalar
1 Contour
1 -3 2 5 1
-1 1
0.5 2.0 0.25
40  Read scalar eOption 40: Input scalar
0 Scalar defined in element
1.5
2.0
2.8
3.5
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3  Axis name for scalar eOption 3: Axis name for scalar
4unit weight

4  Unit for scalar eOption 4: Unit for scalar
4kg
42 Draw contour eOption 42: Draw scalar.
2 Smooth curved line
1
5 1 3.0 1 10. 15
1.5 2.0 3.0 3.50 4.0
42 Draw contour eOption 42: Draw contour
2 Piecewise linear 1line with
numbers.
1 -1 2 5 1
5 1 3.0 1 10. 15
1.5 2.0 3.0 3.50 4.0
42 Draw scalar eOption 42: Draw scalar
1 Draw only data value.
0 -1 2 0
0 eOption 0: End of the job.
7.2 Output

The following figure (EPSF and Illustrator 3.0 file) will be created by executing the
example data. The first figure is drawn from left bottom, then left top. As specified in option 1,
paper width is 30cm, the third figure cannnot be drawn above the second figure. Therefore it is

drawn in the right and bottom of the first two figures. The same procedures is repeated.

B | th
ENIE

In the following pages, each figure is shown more enlarged form. Note that they are
not direct pring from Illustrator but figures imported in CorelDraw as EPSF file. Therefore

detail appearance may be different to the one printed by Illustrator.
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