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Vector Analysis On 2-D Dimension Truss by Microcomputer

By

Mr. SINCHAROEN  TANGKHANTIKUL
Mr. AKARAT SRITAL

ABSTRACT

This Project is to study how Vector Analysis On 2-D Dimension Truss by
Microcomputer , this Method is another way to find force and defection that
produced by forced at any node of structure and that way can determine a solution
of Determinate ~structure ~ efficiently by use Method of Section and Method of
Joint combine with vector analysis to find whole force , and then find defection at
any node by Unit Toad Method until get all . This Program can use to Analysis

Determinate structure efficiently.
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5.1 Tgazidaaveslysunsy

Language Compiler : Turbo Pascal Version 7.0
4
Operating System : Dos Version 2.0 yull
Hardware : IBM-PC XT, AT or Compatible Ram size 640 kB or

- Only one diskette or more
- Monochrome Display Adepter With Hercules Graphics

Card or CGA or BGA or VGA or Super VGA

Result : Display on Screen & Hard Copy
Diskette : Only one diskete , with dos v6.20 , main.exe , file and three
Example File
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BATFILE fiszneudts msiSenldlnd MAIN.EXE iaz GRAPHICS.COM Tuns g
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Enter
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FORCE UNIT Sincharoen Tangkhantikul

Akarat Sritan
LENGTH UNI
Department Civil Engineering KM4ITL

Fl-Help F2-Open F3-Save F5-Directory ¥8-Graph Alt-X-Exit

-~

it 1

) [t 44 o o o P
1. 131y File Fudnildssums ifaufifeadumssans Idddoyadgui 2.1

- Open

- Save

- New
- Directory
- Print
- Os Shell
- Exit

- 1 A o A -]
wineits msdlaliddeyan e lfaumeiemhmeudly
o 4 ¢ ' a4
wieds mnulnddeyn niemadedelnddoyalni Tavilnfuiie
4 o
smsflsudeyauaziiessnainmyldnulsunsuesdimuny
foyaTlagdnlwia
nueie maFdulumsflondeyalna
=& 1 d 9
nefie mIdmuagsuNUYBYa
P Ly 79 [ o
wnedla myfinddeyan daguil 2.2
wu1efa MI08NY Dos FIAT

NI sumsanlums ¥ Tdsunsunazesnonlusunsy

i
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= File Edit Solution Result Graph Bealp F10-Menu
Open £2 !
Save F3 PROJECT GENERAL DATA
New
Directory r5
Print.. TEST
Cs Shell
Exit TEST INPUT
ENGINEER AXARAT
FORCE UNIT XG
LENGTH UNIT M
Fl-Help F2-Open F3-Save F5~Directory F¥8-Graph Alt-X-EZxit
=
U 2.1
- File Edit  Solution = Result  Graph  Help 3 | F10-Menu
- PROJECT GENERAL DATA
FILEN
Printing
PROJE
Print Data Print Result
ENGIN
Node pata Reaction
FORCE Element Data Member rorce
Load Data Displacement
LENGT
<Esc>: Exit <Enter>: Select
Fl-Eelp r2-Open F3-Save F5-Directory F8-Graph Alt-X-Exit

sU% 2.2

v _.(d
2. Edit maudlvdoyaniemstlendoyn A 3.1uaz 3.2

- Coordinate of Node Y1316 sdudonmstisudeynqarsvesInsendn
- Boundary Restraint

- Element Connectivity

@2 g @ & o
neiefdadenmstlougarsefuveslasadn

‘. L d -
wuei fdadenmsdeududiuvesTasaadn

e e o e e
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o wa | o &
- Material Property el sdfafanmsfleuqumuifvesdaaildviuiuiu

damveslassadn

‘9 6" y o J o []
- Nodel Aplie Force w3 sidufanmsflounsaniohminiinszinogads

voalageadn
. -2 ) ¥ ]
- Node List nuwie srdufonunamavsamsilougadeveslng
v !
adhe Mg 3.3
=< 0w A& 9 P
- Blement List nuwie dadenlfuaamavesiudueslaseadn
e a.l : L ‘J .
- Load List nuwia mdudanlfuaamwavssusinishminiinssi
Aoganpves Tnsaadn
= File Edit Solution Result Graph Help F10-Menu

Coordinate of Node
Boundary Restraint GENERAL DATA
Element Connectivity
Material Property

F| Nodal Aplied Forces

p| Node List
Element List
E| Load List

FORCE UNIT

LENGTH UNIT

Fi-Help F2-Open F3-Save F5-Directory r8-Graph

i 3.1

Alt-X~Exit
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F10-Menu

£ File Edit Solution Result Graph Help
FORCE RESULTED <2D-TRUSS SYSTEM>
ELEM LENGTHE FORCE STRESS
1 3.00 250.00
2 3.00 250.00
3 3.00 400.00
4 3.00 400.0
S 3.00 250.00
6 3.00 250.00
7 3.00 -250.00
8 2.66 -400.00
9 2.66 ~-400.00
10 2.66 -250.00
11 2.66 150.00
12 2.66 -25.00
13 2.66 -50.00
14 2.66 -25.00

<ESC> : EXIT

ri-Hdelp F2-Open F3-Save F5-Directory

g 32

F8~Grapn

<< Connectivity Data >>

Alt-X-Exit

PRI

ELEMENT CONECTIVITY <2D~TRUSS SYSTZii> z=dit Window Keyboard !
cZLEM LENGTE 1-NODE 2-NODE Node Description y
- B e it e et < 0> : Terminate Input i
1 2.00 b 2 ¢<-1> : Changs Total Ncde
i 2 2.00 2 3 <-2> : List of Node ;
= 3 2.00 3 1 { i
4 2.00 4 5 ; List Window Keypoard i
3 2.00 8 7 ! :
! 6 2.00 7 8 ] <Esc> Return to dit Node ‘!
i 7 2.00 2 5 il <pqgUop> Previous Page i
! 8 2.00 3 7 4] <pgbn> Next Fage
: 3 2.00 1 3 ! !
! 10 2.33 1 6 ;
% i No. of totai =2lement : [131]]
| 1l
| ZuzM 1-NODE 2-NODE NCBAL GEN ;
; PREVICUS ZNTRY
% CURRENT ZINTRY -2 %
Fil-Help F2-~-Open F3~Save F5-Directory £3-Graph

11 3.3

alt-X-Exit

1 v 4
3. Coordinate of Node mytloutayagassvealasaadne daguin 4

a o v e 9 "y a4 o
_ Node A8 m3tlousuiaigarevianuayeelngevenu Tremslddoyamiusuay

4 1 ar 1 -~ ) 1 1 ] -
2 ufludmaidy iy dugesesiiwsalasadie SildunadmIedesnh eilHanaMT?

wseiasmsiaanayee Iasaadn

- X.Coor Ain myfleugn TaoafAuavsudasqado®ode) TuUuIMNU X Trgeziie

. d A
AUTEULUBY Cate Suin Coordinate Tagssyimsloulu Quadrant M 1 iHBANUATAIN
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1 ' - 1 v d
Tuszniumsiougansvaslassadiedfaunson i lsunsunanimuesyanot

9 [ a P @
Taviimsfloudoyn suraslugn 4 ludade Bait Windows keybord Az List Windows

keybord

Node Gen §in msutedeyavesqadesenidiugaiimiiu eanuazAIniums

Aoudoya TaeTusunsuszmstlonlr TasdaTuid

<<

Coordinate Bata >>

COORDINATE DATA <2D-TRUSS SYSTEM> Edit Window Keyboard
NODE 1-COOR 2-CCOR Node Description
o T LT R bt bk i < 0> : Terminate Input
¢-1> : Change Total Node
A <-2> : List of Node
List Window Keyboard
.<ESC> Return to Edit Node
<Pglp> Previcus Page
<PgDn> Next Page
MNo. of total node : [26]
NODE X-COOR ¥Y-COOR NODAL GEN
PREVICUS ENTRY :
CURRENT ENTRY :
Fl-Help F2-Open F3-Save F5-Directory F8-Graph Alt-X-Exit

i 4

4. Boundary Restraint M3fleudnusizysgnsessy fagiin s

< [
mmauqﬂ'saﬁmaﬂﬂﬂﬂ%’n

b 4 1
- First Support <H> °1um<n’]ﬂu“luqﬂusﬂﬁﬂasxﬂumiﬂauqmaﬁuﬁtﬂu Hinge

A 1 4 4 I
Support 119 11]?“1”'“\”\ﬂﬂuﬂqaﬂq'luuuquﬂu X uasiuunuy Y

o v da e -
- Second Support <R> seiihumstlougassesfunitiudnuaizysd Roller Support A

y a ' ¥ a A a v -
A4 INTIAD AN ﬂzﬂﬂ111?1Lﬂﬂﬂ'\i’tﬂﬂﬂﬂ‘ﬂ‘lﬁi?ﬂ‘iﬂsﬁﬁ 'luuu'mﬂu X ﬂia‘luum

a { ¢ a A 4 '
unu Y anydlunsdifigidhmadenlfifiamandoudlumunu X Tusunsuez hivould

a o o v
wasud luuwaunu Y TnedaTuda
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-F5-Directory

it s

<< Boundary Condition Data >>
BOUNDARY INFORMATICN 2D-TRUSS SYSTEM> Edit Window Keyboard
TYIS PROGRAM DEFINE DETTRMINATE TRUSS < 0> Terminate Input
8Y USE 2 SUPPORT
. Type of Support
1) HINGED SUPPORT <H>
2) RCOOLER SUPPORT <R> Type 1-BOUN 2-BOUN
<H> L L
HINGED SUPPCRT <R> F,L F,L
DEFINE : LCCK BOTH X-AXIS-AND Y-AXIS
ROOLER SUPPORT
DEFINE : LOCK ONE AXIS <X-AXIS OR Y-AXIS>
TYPE NODE X~-BOUN Y-BOUN
* FIRST SUPPORT : <H>
SECOND SUPPCRT <R>
Fi-Help F2-Cpen F3-Save F8-Graph

Alt-X-Ekit

2 o . : .
5. Element Conpectivity iumsiloududanuealnseaiihmandouszniee

] A § : § = A W L 4 [
A0 -(Node) 183TATErdN TAoNUARZTUAIUILUAITONTDILA dnumzmsiloudayasagl

o
e -
Node 1 ﬂf] ﬂ’liﬂﬂﬂi}ﬂﬂﬂﬂﬁu‘im}ﬂ\l‘ﬁuﬁﬁu mﬂqminﬁwmmswawawumu
Node 2 ﬂﬂ ﬂ'\iﬁﬂu&]ﬂﬂﬂﬂﬂﬂﬁﬂ«]ﬂﬂ%uﬁ’lu nsﬂwﬁuqmﬂqmsmawﬂwumu
Node Gen ﬁﬁ'ﬂum:m'sﬂeuﬂé’wﬂumiﬂﬂu“luﬁawsa mMsileu Node Gen 4B39M
) (Node)
<< Connectivity Data >>
ELEMENT CONECTIVITY ¢<2D-TRUSS SYSTEI> Edit Window Xeytoard
ELEM LENGTH 1-NODE 2-NODE Node Descripticn
————————————————————————————————————— < 0> : Terminate Input
1 2.00 1 2 ¢-1> : Change Total Ncde
2 2.00 2 3 ¢<-2> : List of Ncde
3 2.00 3 4
4 2.00 4 3 List Window Keyboard
g 2.00 6 7
6 2.00 7 8 <ESC> Return to Edit Node
7 2.00 2 8 <PgUp> Previous Page
8 2.00 3 7 <PgDn> Next Page
e 2.00 4 8
10 2.83 1 )
No. of total slement {13]
"'ELEM 1-NODE }—NODE NCDAL GEN
PREVIOUS ENTIRY : i
CURRENT ENTRY : -2.
Fi-Help 2-Open F3-Save F5-Directory r8-Graph Alt-X-Exit

sufi 6
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. e (Y o
6. Material Property Aemsilougueivasiagiihmnlflumahlasadinlag
k4
srdpahmsdeulunueruti@dade luil
a d’ J Y @ . A’ ]
_area A8 nsflouRinufnihdnvasdudmvealnseadn
- Modulas (B) fin mitloumanutanguvesiag F¥lumstlaseadn
1 d 9 v
umsdensudiuesdesimadensudmuihuun@eifiunea A = AL (M3

fmualiudrunndlgaerifuuuheiiunue)

7. Nodal Aplied Force 1ﬂumﬁﬂumiﬂﬂumqmaﬁmunﬂﬂsm%’wﬂmm Tne
.ﬂaﬁmmmaumunmﬂmﬂaﬂmm%’mmuu Tﬂavwmmmsﬂawauamu
- Node nﬂumsﬁnuqaﬂammmeumunnszmmqmweﬁﬂimgwq
P = y @ d' N
- X fausandahminfinssyilwuainu X
v »
- Y fsusandsiminiinszdhluunaunu Y

- Node Gen Hinvazmydlaniindwiumsileugadevaslaseadng

8. Node List mmﬁmwtwa«Taqaﬁ"mummqm’a(Node)'ﬁ'lﬁ'ﬁwm‘sﬁﬂuﬁ'mgn

9. Element List miu'cm»mmsa«’;’aqaﬁ’wumaqéud'lu(mement)ﬁ'lé’ﬁ”mm’]au
doya

10. Load List msuﬁﬂawmawauamﬂnmamﬂmaumun(Load)w'lé’immi

Houdaya

P N
11. Solution Muas frded WlumadenldTusunsmhmslinsizd Tnsedonyu
4 o d o & > !
dosyimsosnuuunieftoudeyalusids pa Soudooudrnzumes fugulil 7.1 uas 7.2

PRI maﬂiummanzﬂsmumsmmmmu

- Calculate Force Lﬂumimﬂn’lﬁﬂmnmmmiﬂm’:mmmwusﬂu-uumwaq

’Iﬂiqﬁé’mvhﬁ'u

»
- Force / Displacment iflumsifienld Tusunsusimssimaamauss gazAINg 1N

) @ a’ ]
uFemsniasivestudnlulassadn
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= File Edit Solution Result Graph Help F10-Menu
Calculate Force
Force/Displacement |NERAL DATA
FILENAME : NCNAME
PROJECT
ENGINEER
FORCE UNIT
LENGTH UNIT
Fi-Help F2-Copen F3-Save F3-Directory F8-Graph Alt-X-Exit
d
7Un 7.1
= File Edit Solution Result Graph Help F10~-Menu
I
PROJECT GENERAL DATA
FILEN PC Truss Execution

Menmber Force and Displacement

PROJE
Main File : WARREN
ENGIN
Total Current
FORCE Mamber force . 15 15
Displacement : 9 9
LENGT
Process Result Status
Member Force : Complete
Displacement : Complete
Success Press Any key

Fl-Help F2-0Open F3-Save FS5-Directory F8-Graph

51t 72

Alt-X-Exit

o & o . 4 .
19. Result iumsidondrdelumsuaamwai lRonmaduan Falsznoudeau

N o d. v d’
A1eq AegUi 8 Asll

- Reaction AB8NSUAAIHAYBINTINYATBITU(Support) yaelagenda

A - 4 L3 1 A’ 1
- Member ﬁ'f)ﬂ"l'ﬂlﬁ'ﬂﬂﬂﬂilﬂdlt’iﬁ"v‘llﬂﬂ%ﬂ H G A R T

- Defection SpmsurawamsindsuiiveagasovedInseadis

L - - @ :‘ o b
- Voum of Materizl AsmataanasmusaFnaiagnlflumarhlnseaig
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= File Edit Solution Result Graph Help F10-Menu
! Reaction
! Member Force
Deflection
Volumn of Material
FILENAME : NONAME
PROJECT
ENGINEER

FORCE UNIT

LENGTH UNIT

Fi-Help FZz-Open F3-Save F3-Directory F8-Graph Alt-X-Exit

<
sun 8
18. Graph AsmsuaasnmvesTassdonyu dugui 9
< 4 £
- Geometry HiuUMsUEAININYDLIATIVONYY

o o - o o o
- Displacement lﬂﬂﬂ'\‘illﬁﬂ\lﬂ'\ﬂﬂ'ﬁ"ﬂiﬂﬂ’l‘uﬂQIﬂ‘N‘lTﬂ'I’llluﬂfN‘O'lﬂ'nN'luﬂ']‘i’ﬂ'\u’lﬂl

= ud

0-Menu

[

= File Edit Solution Result Graphn Help g

Geometry
PROJECT GE| Displacement

FILENAME : NONAME

PROJECT

ENGINEER

FORCE OUNIT

LENGTE UNIT

"
}-J

-Help F2-Open F3-Save F5-Directory F8-Graph Alt-X-Exit

gﬂ’ﬁ 9
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14. Help MIUAAI5I005188AY0S Program fagun 10

I~
- How to Use tHumauaasioaziden lsunsu

) .
- Information Shumsuaaerwasdoavesdouuzihlums g Tusunsy

- About zﬁmﬁ'uﬁqvﬁuu Program
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= File 2dit Solution Result Grapn Help Fl0-Menu
: How Lo use Fl ‘
PROJECT GENERAL DAT| Information
About
Edit Auto Save
FILENAME : NONAME Change BackGround
PROJECT
ENGINEER 4
FORCE UNIT 2 X

LENGTH UNIT

Fi-Help

FZ-Open F3-Save F5-Directory

51 10

mslvrdruayinldsunsy

F5
8
F10

= Help

= Open

= Save

= Directory
= Graph

= Menu

Alt-X = Exit

r8-Graph Alt-X-Exit
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v 4 d
- 98N 1 Warren Truss (Warren.dat)
v o o
- f79814N 2 K_Truss (K_truss.dat)

- ﬁ’lﬂthd"?l 3 Demo.dat
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PLANE TRUSS ANALYSIS PAGE : 1
PROJECT : Test Program

FILENAME : WARREN

BENGINEER : Akarat

COORDINATE DATA <2D-TRUSS SYSTEM>
NODE X-COOR Y-COOR
1 0.000E+00 0.000E+00
2 3.000E+00 _ 0.000E+00
3 6 .000E+00 0.000E+00
4 9.000E+00 ~0.000E+00
5 1.200E+01 0.000E+00
6 1.500B+00 2 .200E+00
7 4 .500E+00 2.200E+00
3 7 .500E+00 2 .200E+00
9 1.050E+01 2.200R+00



PLANE TRUSS ANALYSIS
PROJECT ¢ Test Program
FILENAME : WARREN
ENGINEER : Akarat

ELEMENT CONNECTIVITY DATA

<2D-TRUSS SYSTEM>

MEMBER 1-NODE

OO~ W

w;\wl\).&\wwv—‘ooxlox-bwwv—‘

2-NODE

\ooo\:ch\ooo\xas\oooxxm.l.\ww
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PLANE TRUSS ANALYSIS PAGE : 1
PROJECT : Test Program

FILENAME : WARREN

ENGINEER : Akarat

LOAD DATA {2D-TRUSS SYSTEM>
NODE X-COOR Y~COOR
6 0.000E+00  -5.000E+02 °
7 0.000E+00 -5.000E+02
8 0.000E+00 -5.000E+02
9 0.000E+00 -5.000E+02



PLANE TRUSS
PROJECT
FILENAME
ENGINEER

ANALYSIS

: Test Prog
: WARREN
: Akarat

REACTION RESULTED

Reaction
X-AXIS =
Y-AXIS

Reaction
X-AX1S
Y-AXIS

of Node 1
0.00
1000.00

of Node 5
0.00
1000.00

ram

<{2D-TRUSS SYSTEM>
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PLANE TRUSS ANALYSIS PAGE : 1
PROJECT : Test Program

FILENAME : WARREN

ENGINEER : Akarat

FORCE RESULTED <{2D-TRUSS SYSTEM>
MEMBER LENGTH FORCE STRESS
1 3.00 6.818E+02 1.136E+06
2 3.00 1.364E+03 2.273E+06
3 3.00 1.364E+03 2.273E+06
4 3.00 6.818E+02 1.136E+06
5 3.00 ~1.023E+03 .. -1.705E+06
6 3.00 -1.364E+03 ~2.273E+06
7 3.00 -1.023E+03 -1.705E+06
8 2.66 -1.210E+03 ~2.017E+06
9 2.66 -6.052E+02 ~-1.009E+06
10 2.66 -8.266E-10 -1.378E-06
11 2.66 6.052E+02 1.009E+06
12 2.66 6.052E+02 1.009E+06
13 2.66 0.000E+00 0.000E+00
14 2.66 -6.052E+02 -1.009E+06
15 2.66 -1.210E+03 -2.017E+06



PLANE TRUSS ANALYSIS PAGE : 1
PROJECT : Test Program

FILENAME '@ WARREN

ENGINEER @ Akarat

DISPLACEMENT RESULTED <{2D-TRUSS SYSTEM>
NODE X—-AXIS Y-AXIS
1 0.000E+00 0.000E+00
2 1.655E~-03 -1.326E-02
3 4.965E-03 -1.816E-02
4 8.274E-03 -1.247E-02
5 9.929E-03 0.000E+00
6 8.234E-03 —~8.770E-03
7 5.752E-03 ~1.763E-02
8 2.442E-03 -1.644E~02
9 -4.039E-05 -6.798E-03
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PLANE TRUSS ANALYSIS PAGE : 1
PROJECT ¢ Test Program

FILENAME : K _TRUSS

ENGINEEFR : Akarat

COORDINATE DATA <{2D-TRUSS SYSTEM>
NODE X-COOR Y-COOR
1 0.000E+00 0.000E+00
2 2.000E+00 0.000E+00
3 4 .000E+00 0.000E+00
4 6 .000E+00 .0.000E+00
5 8.000E+00 0.000E+00
6 1.000E+01 0.000E+Q0
7 1.200E+01 0.000E+00
8 2.000E+00 2.000E+00
9 4 .000E+00 2 .000E+00
10 6 .000E+00 2 .000E+00
11 8.000E+00 2.000E+00
12 1.000E+01 2.000E+00
13 2.000E+00 1.000E+00
14 4 ,000E+00 1.000E+00
15 8.000E+00 1.000E+00
16 1.000E+01 1.000E+00



PLANE TRUSS ANALYSIS PAGE : 1
PROJECT : Test Program

PILENAME : K_TRUSS

ENGINEER : Akarat

ELEMENT CONNECTIVITY DATA <{2D-TRUSS SYSTEM>
MEMBER 1-NODE 2-NODE
1 1 2
2 2 3
3 3 4
4 4 5

5 5 6 .
6 6 7
7 8 9
8 9 10
9 10 11
10 11 12
11 2 13
12 3 14
13 4 10
14 5 15
15 6 16
16 8 13
17 9 14
18 11 15
19 12 16
20 1 8
21 3 13
22 9 13
23 4 14
24 10 14
25 4 15
26 10 15
27 5 16
28 11 16
29 7 12



PLANE TRUSS ANALYSIS PAGE @ 1
PROJECT : Test Program

FILENAME : X_TRUSS

ENGINEER : Akarat

LOAD DATA ¢2D-TRUSS SYSTEM>
NODE X~COOR Y-COOR
8 0.000E+00  —2.000E+03
9 0.000E+00  =2.000E+03
10 0.000E+00  —2.000E+03
11 0.000E+00  —2.000E+03

12 0.000E+00 -2 ,000E+03



PLANE TRUSS ANALYSIS PAGE @ 1
PROJECT : Test Program

FILENAME : X _TRUSS

ENGINEER : Akarat

REACTION RESULTED <2D-TRUSS SYSTEM>

Reaction of Node 1

X—-AXIS = 0.00
Y-AXIS = 5000.00
Reaction of Node 7 N )
X~-AXIS = 0.00

Y-AXIS = 5000.00

67



PLANE TRUSS ANALYSIS

PROJECT : Test Program
FILENAME : K_TRUSS
ENGINEER : Akarat

FORCE RESULTED <2D-TRUSS SYSTEM>

MEMBER LENGTH
1 2.00
2 2.00
3 2.00
4 2.00
5 2.00
6 2.00
7 2.00
8 2.00
9 2.00

10 2.00
11 1.00
12 1.00
1By < 2.00
14 1.00
15 1.00
16 1.00
17 1.00
18 1.00
19 1.00
20 2.83
21 2.24
22 2.24
23 2.24
24 2.24
25 2.24
26 2.24
27 2.24
28 2.24
29 2.83

FORCE

5.000E+03
5.000E+03
8.000E+03
8.000R+03
5.000E+03
5.000E+03
-5.000E+03
~8.000E+03
-8 .000E+03
-5.000E+03
0.000E+00
-1.500E+03
-1.000E+03
-1.500E+03
0.000E+00
3.000E+03
-5.000E+02
~-5.000E+02
3.000E+03
~7.071E+03
3.354E+03
-3.354E+03
1.118E+03
-1.118E+03
1.118E+03
-1.118E+03
3.354E+03
~3.354E+03
-7 .071E+03

7

STRESS

8 .333E+06
8.333E+06
1.333E+07
1.333E+07
8.333E+06
8.333E+06
-8 .333E+06
-1.333E+07
-1.333E+07
-8.333E+06
0.000E+00
-2 .500B+06
-1.667E+06
-2.500B+06
0.000E+00
5.000E+06
~8.333E+05
-8.333E+05
5.000E+06
~-1.179E+07
5.590E+06
-5.590E+06
1.863E+06
-1.863E+06
1.863E+06
-1.863E+06
5.590E+06
-5.590E+06
-1.179E+07



PLANE TRUSS ANALYSIS- PAGE : 1
PROJECT : Test Program

FILENAME : K_TRUSS

ENGINEER '@ Akarat

DISPLACEMENT RESULTED <2D-TRUSS SYSTEM>
NODE X-AXIS Y~-AXIS
1 0.000E+00 0.000E+00
2 8.091E-03 -5.218E-02
3 1.618E-02 -7.706E-02
4 2.913E-02 -7.706E-02
5 4.207E-02 -7.625E-02
6 5.016E-02 -5.057E-02
7 5.825E-02 0.000E+00
8 4.976E~02 -4,976E-02
9 4.167E-02 -7.828E-02
10 2.872E-02 -7.868E-02
11 1.578E-02 ~7.747E-02
12 7 .686E-03 ~5.057E-02
13 = 2.862E~02 -5.218E-02
14 2.852E-02 -7.828E-02
15 2.933E~02 -7.747E-02
16 2.923E-02 -5.057E-02
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PLANE TRUSS ANALYSIS PAGE : 1
PROJECT ¢ SMALL PLANE TRUSS

FILENAME : DEMO

ENGINEER : SINCHAROEN

COORDINATE DATA {2D-TRUSS SYSTEM>
NODE X-COOR Y~COOR
1 0.000E+00 0.000E+00
2 2 .000E+02 0.000E+00
3 4 .000E+02 0.000E+Q0
4 6 .000E+02 0.000E+00
5 8.000E+02 0.000E+Q00
6 1.000E+03 0.000E+00
7 1.200E+03 0.000E+00
8 1.400E+03 0.000E+00
9 1.600E+03 0.000E+00
10 1.800E+03 0.000E+00
11 2.000E+03 0.000E+Q0
12 0.000E+00 8.000E+01
13 2 .000E+02 1.160E+02
14 4 .000E+02 1.520E+02
15 6.000E+02 1.880E+02
16 8.000E+02 2.240E+02
17 1.000E+03 2.600E+02
18 1.200E+03 2.2408+02
19 1.400E+03 1.880E+02
20 1.600E+03 1.520E+02
21 1.800E+03 1.160E+02
22 2 .000E+03 8.000E+01



PLANE TRUSS ANALYSIS PAGE : 1
PROJECT : SMALL PLANE TRUSS

FILENAME : DEMO

ENGINEER : SINCHAROEN

ELEMENT CONNECTIVITY DATA {2D-TRUSS SYSTEM>
MEMBER 1-NODE 2-NODE
1 1 2.
2 2 3
3 3 4

4 4 5$
5 5 6 1)
6 6 7
7 7 8
8 8 9
9 . 9 10
10 10 11
11 12 13
12 13 14
13 14~ 15
14 15 16
15 16 17
16 17 18
17 18 19
18 19 20
19 20 21
20 21 22
21 1 12
22 2 13
23 3 14
24 4 15
25 5 16
26 6 17
27 7 18
28 8 19
29 9 20
30 10 21
31 11 22
32 2 12
33 3 13
34 4 14
35 5 15
36 6 16
37 6 18
38 7 19
39 ) 8 20
40 9 21



FILENAME : DEMO
ENGINEER : SINCHAROEN

ELEMENT CONNECTIVITY DATA <2D-TRUSS SYSTEM>
MEMBER 1-NODE 2-NODE
41 10 22



.-_.-.._.-._.__..._.__._.___._.____.__.__-._..-_.._..___._._._.__..__.__....._._..__._—_...—.—

PLANE TRUSS ANALYSIS PAGE : 1
PROJECT ! SMALL PLANE TRUSS

FILENAME @ DEMO

ENGINFER : SINCHAROEN

LOAD DATA <2D-TRUSS SYSTEM>

NODE X~COOR Y-COOR
12 0.000E+00 -4.200E+02
13 0.000E+00 -8.400E+02
14 0.000E+00 -8 .400E+02
15 0.000E+00 -8 .400E+02
16 0.000E+00 -8 .400E+02"
17 0.000E+00 -8 .400E+02
18 0.000E+00 -8 .400E+02
19 0.000E+00 -8 .400E+02
20 0.000E+00 -8 .400E+02
21 0.000E+00 -8.400E+02
22 0.000E+00 -4 ,200E+02



PLANE TRUSS ANALYSIS PAGE : 1
PROJECT : SMALL PLANE TRUSS

FILENAME : DEMO

ENGINEER : SINCHAROEN

PORCE RESULTED {2D-TRUSS SYSTEM>
MEMBER LENGTH FORCE STRESS
1 200.00 0.000E+00 0.000E+00
2 200.00 -7.241E+02 ~7.241E+01
3 200.00 3.316E+03 3.316E+02
4 200.00 4.915E+03 4.,915E+02
5 200.00 5.250E+03 5.250B+02
6 200.00 5.250B+03 5.250E+02
7 200.00 4.915E+03 4.915E+02
8 200.00 3.316E+03 3.316E+02
9 200.00 -7.241E+02 ~-7.241B+01
10 200.00 0.000E+00 0.000E+00
11 203.21 7.358E+02 7.358E+01
12 203.21 ~3.369E+03 -3.369E+02
13 203.21 -4.,994E+03 ~4 ,994E+02
14 203.21 -5.334E+03 ~5.334E+02
15 . 203.21 -4 .924E+03 -4 ,924B+02
16 203.21 -4.924E+03 -4 .924E+02
17 203.21 ~5.334E+03 -5.334E+02
18 203.21 -4 . 994E+03 ~4 ., 994E+02
19 203.21 ~-3.369E+03 -3.369E+02
20 203.21 7.358E+02 7.358E+01
21 80.00 0.000E+00 0.000E+00
22 116.00 -3,910E+03 ~3.910E+02
23 152.00 -2.,343E+03 -2 .343E+02
24 188.00 -1.215E+03 -1.215E+02
25 224 .00 -3.150E+02 -3.150E+01
26 260.00 9.046E+02 9.046E+01
27 224 .00 -3.150E+02 -3.150E+01
28 188.00 -1.215E+03 ~1.215E+02
29 152.00 -2.343E+03 -2.343E+02
30 116.00 ~3.910E+03 -3.910E+02
31 80.00 0.000E+00 0.000E+00
32 215.41 -7.799E+02 -7 .799E+01
33 231.21 4 ,670E+03 4, 670E+02
34 251.21 2.009E+03 2.009E+02
35 274 .49 4 .599E+02 4.599E+01
36 300.29 -6.064E+02 -6.064E+01
37 300.29 -6.064E+02 -6 .064E+01 .
38 274.49 4 ,599B+02 4.599E+01
39 251.21 2.009E+03 2 .009E+02

40 231.21 4,670E+03 4,670E+02



PLANE TRUSS ANALYSIS

PROJECT : SMALL PLANE TRUSS
FILENAME : DEMO
ENGINEER : SINCHAROEN

FORCE RESULTED

<2D-TRUSS SYSTEM>

MEMBER LENGTH FORCE

41 215.41 -7 .799E+02

STRESS

-7.799E+01

78



PLANE TRUSS ANALYSIS PAGE : 1
PROJECT : SMALL PLANE TRUSS

FILENAME : DEMO

ENGINEER : SINCHAROEN

DISPLACEMENT RESULTED <{2D~-TRUSS SYSTEM>
NODE X-AXIS Y-AXIS
1 0.000E+00 2.904E-01
2 0.000E+00 0.000E+Q0
3 ~7.099E-03 -3.446E-01
4 2.541E-02 -5.794E-01
5 7.359E~-02 -7.091E-01 2N
6 1.251E-01 -7.447E-01
7 1.765E-01 -7.035E-01
8 2.247E-01 -5.683E-01
9 2.572E-01 ~3.280E-01
10 2.501E-01 0.000E+00
11 2.501E-01 3.029E-01
12 1.162E-01 2.904E-01
13 1.799E-01 -2 .224E-02
14-- 2.038E-01 -3,446E-01
15 1.955E-01 -5.794E~-01
16 1.649E-01 ~7.091E-01
17 1.215E-01 -7.447E-01
18 7.901E-02 -7.035E-01
19 4.937E-02 -5.683E-01
20 4.,208E-02 -3.280E-01
21 6.701E-02 0.000E+00
22 1.290E-01 3.029E-01
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{sM $4000.0,307200}

program PT2;

uses
Crt,Dos,Printer,Crt1,Tool,

Init,Info,lnput, Run,Output;

procedure PopMenu(MenuHead: byte);

var
a,b,i: Byte;
Ok: boolean;
F: array{1..5] of string;
begin
StatusMenu: =MenuHead;
GetMenuChoice(MenuHead,a,b);
CursorOft;
case a of
1: case b of
1: UpdateFile(Filename); {-Open-}
2: FileStorage(Filename);  {-Save-}
3: begin
GetLegal(Ok);
if Ok then Status := On
else
Status := OFF;
end; {-New-}
4: Directory, {~Change Dir-}
5: Printing: {-Print-}
6: Os_Shell; {-Os Sheli-}
7: if QuitStatus then
Quit:=True; {~Exit Program-}
end;
2: case b of
1 : CoordinateForm(Status);  {Edit Coordinate}
2 : BoundaryForm; {Edit Boundary}
3 : ConnectForm(Status); {Edit Connectivity}
4 : MaterialForm; {Edit Material}
5 : LoadForm(Status); {Edit Load case}
7 : NodetList; {Node List}
8 : Elementiist; {Element List}
9 : LoadList; {Load List}
end;
3: case b of
1: Executed(1):

2: Executed(2); {Force/Displacement}



end;
4: case b of
1: Resutting(1):
2: Resulting(2);
3: Resulting(3);
4: Resutting(4);
end;
5: case b of
1: Geometry;
2: DispGeomelry;
end;
6: case b of
1 : Helps;
2 : Informations;

3 : About;

procedure ComtrolProcess;

var
KeyStroke : char;
KeyPush : word;
begin
Quit: =False;
while Not Quit do
begin
KeyStroke:=Readkey;
if KeyStroke=#0 then
begin

KeyStroke:=ReadKey;

{Force}

{Displacement}

{About}

KeyPush:=$100+Ord(KeyStroke);

end
olse

KeyPush:=Ord(Upcase(KeyStroke));

Case KeyPush of
$0144 : PopMenu(StatusMenu);  {F10}
$0121 : PopMenu(1); {Alt-F}
$0112 : PopMenu(2); {A-E}
$011F : PopMenu(3); {ARt-S})
50113 : PopMenu(4); {Ar-R}
$0122 : PopMenu(5); {A-G}
$0123 : PopMenu(6); {Alt-H}
$012D : it QuitStatus then
Quit:=True; {Alt-X}

$013C : UpdateFile(Filename); {F2}



$013D : FileStorage(Filename); {F3)
$013F : Directory; {F5}
End;
end;
ClearScreen(1,1,80,25);
CursorOn;
end;

procedure Main;

begin
DisplayMainMenu;
About;
ControlProcess;

ClearScreen(1,1,80,25);
ColorScreen(1,2,80,24,23);
Main;

end.

o



unit Init;
intertace
uses
cr;
type

Joint = record
PosX : real;
PosY : real;

DisX : real;
DisY : real;

end;

Member = record
First : integer;
Second : integer;
Force : real;
Done : boolean;
Length : real,
Area : real; ~e
Modulus : real;

end;

LoadSize = record
SizeX : real;
SizeY : real;

end;

BoundDat = record
Node : integer.
Dir : integer;
Reac : real;

end;

BoundRes = record
Node : integer;

X :real;
Y :real;
end;

NodeType = array[1..129] of Joint;
BaerType = array[1..255] of Member;
BoundType = array[1..3] of BoundDat;
BResType = array(1..2) of BoundRes;
LoadType = array|1..129] of LoadSize;
NodeFile = File of Joint;

BarFile = File of Member;

LoadFile = File of LoadSize;
BoundFile = File of BoundDat;

cc = array[1..40.1..40] of real;
ad = grray[1..40] of real;



const
Filename : String = "NONAME";
Title :string =" "

FUnit :string =~ i

Lunit :string =’ i

Engineer : string =’ s
var

Node : NodeType;

Bar : BarType;

Load : LoadType;

Bound: BoundType;
AccNode, AccBar : integer;

BRes : BResType:

SbLoad : LoadType;

SBar : array[1..255] of real;
SBound : array[1..3] of real;

Quit,Changed : boolean;

type
Dir = (Hor,Ver);
Legal = (RX,RY.RZ);
ForceVector = array{1..10] of real;

BarActive = array[0..10) of imeger;

implementation

end. {of unit}



unit Input;
interface
uses
Crt,Crt1,Init,Info,Tool;
type
NewStatus = (ON,OFF);
var

Status: NewStatus;

procedure Nodelist;

procedure ElementList;

procedure LoadList;

procedure CheckRow(z,p1.p2: byteivar c.d:byte):
procedure CheckPage(z.f: byte;Ch: charivar Count: byte);
procedure CoordinateForm(Status: NewStatus);
procedure ConnectForm(Status: NewStatus);
procedure BoundaryForm;

procedure LoadForm(Status: NewStatus):
procedure MaterialForm;

procedure FileStorage(var Filename: string)
procedure UpdateFile(var Filename: String):
procedure Clearinit;

{End of interface Section}

implementation

procedure CheckRow(z,p1,p2: byte;var c.d:byte):
begin
if p2<=(z div p1) then
begin
c:=(p2-1)*p1+1;
d:=p2*p1;
end
eise
begin
c:=(p2-1)*p1+1;
d:=(p2-1)*p1+z mod pt;
end;
end;

procedure CheckPage(z,r: byte;Ch: charivar Count: byte);
const
NEXT PAGE = #81;



PREVIOUS_PAGE = #73;
begin
case Ch ol
PREVIOUS_PAGE : if Count >1 then
Dec(Count);
NEXT_PAGE : if Count < (z div r)+1 then
Inc{Count);
end;
end;

procedure Nodelist;
const
TitteColor = White  + (Blue shl 4);
NormColor = LightGray + (Blue shi 4);
BlinkColor = Yellow + (Blue shi 4);
var
Start,Stop,Count,i: byte;
KeyStroke: char;
DirCode: boolean;
QldAttr: byte;
begin
Count:=1;
OldAttr := TextAtlr;
OpenWindow(1,2,50,19,2.TitleColor,1);
TextAttr ;= NormColor;
PutString(" COORDINATE DATA <2D-TRUSS SYSTEM>" TitleColor,5,1);
PutString(’ NODE ~ 1-COOR  2-COOR * TitleColor,5,3);
PutString(" == TitleColor,5,4);
Window(3,7,45,17):
CheckRow{(AccNode, 1 0,Count,Start,Stop);
for i:=Start to Stop do
WriteLn(i: 5,Nodefi].PosX: 14:2,Node[i].PosY: 10:2);

repeat

KeyStroke: =ReadKey,

if KeyStroke=#0 then

begin
KeyStroke: =ReadKey;
DirCode:=True;

end

else
DirCode: =False;

if DirCode then

begin
Clrser;
CheckPage(AccNode, 10,KeyStroke,Count);
CheckRow(AccNode, 10,Court,Start,Stop);



for i:=Start to Stop do
WriteLn(i:5,Node{i].PosX: 14:2 Nodefi}.PosY: 10:2);
end;
until (DirCode=False) and (KeyStroke=#27);
CloseWindow;
TextAttr := OldAttr;
end;

procedure ElementList;
const
TitleColor = White  + (Biue shi 4);
NormColor = LightGray + (Blue shi 4);
BlinkColor = Yellow + (Blue shi 4);
var
Start,Stop.Count,i - byte;
Status . string;
KeyStroke : char;
DirCode : boolean;
OldAttr: byte;
begin
Count:=1;
OidAttr := TextAttr;
TextAttr := NommColor;
OpenWindow({ 1,2,50,19,2,TitleColor, 1),
PutString(’ELEMfENT CONECTIVITY <2D-TRUSS SYSTEM>',TitteColor,3,1);
PutString('ELEM LENGTH  1-NODE  2-NODE * TitleColor,3,3);
PutString("--—~~-=-- -—= * TitleColor,3,4);
Window(3,7,45,17);
CheckRow(AccBar,10.Count,Start,Stop);
for i:=Start to Stop do
WriteLn(i: §,Barfi].Length: 14:2 Bar{i].First: 10,Bar{i}.Second: 1 0);

repeat

KeyStroke: =ReadKey;

if KeyStrcke=#0 then

begin
KeyStroke: =ReadKey;
DirCode:=True;

end

else
DirCode: =Faise;

if DirCode then

begin
Clrscr;
CheckPage(AccBar, 10, KeyStroke,Count);
ChecikRow(AccBar, 10,Count,Start,Stop);
for i:=Start 1o Stop do



WriteLn{i:5,Barfi].Length: 14:2 Barfi}.First: 10,Barfi}.Second: 1 0):
end;
until (DirCode=False) and (KeyStroke=#27);
CloseWindow;
TextAttr := QldAtlr;
end; |

procedure Loadlist;

const
TitleColor = White  + (Blue shi 4);
NormColor = LightGray + (Blue shl 4);
BlinkColor = Yeliow + (Blue shi 4);

type
LoadList= array{1..125] of integer;

var
Start,Stop,Count,i: byte;
KeyStroke: char;
DirCode: boolean;
OldAtir: byte;
ListLoad: LoadList;
Accload: integer;

procedure Sortl.oad(var Accload: imteger;var ListLoad: LoadList);
= var
i,j: byte;
begin
Accload := 0; j:=0;
for i:=1 to AccNode do
begin
if (Load(f).SizeX<>0) or (Load[i].SizeY<>0) then
begin
Inc{AcclLoad);
tnc(i):
ListLoad(j} := i;
end;
end;
end;

begin
Count:=1;
OidAtr ;= TextAttr;
OpenWindow( 1,2,50,19,2,TitleColor, 1 )R
TextAttr := NormColor;
Putstring(* NODAL POINT LOAD DATA <2D-TRUSS SYSTEM>' TitleColor,5,1):



PutString(’ NODE  X-FORCE Y-FORCE * TitleColor,5,3);
PutString(" wens *xvnes * TitleColor,5,4);
Window(3,7,45,17);

SortLoad{AccLoad,Listtoad);
CheckRow(Accload,10,Count,Start,Stop);

for i:=Start to Stop do
WriteLn(ListLoadfi}: 5 ,Load{ListLoad][i}}.SizeX: 1 4:2 Load[ListLoad({]}.SizeY:10:2);
repeat
KeyStroke: =ReadKey;
it KeyStroke=#0 then
begin
KeyStroke:=ReadKey;
DirCode:=True;
end
else
DirCode:=False;
if DirCode then
begin
Clrscr;
CheckPage(Accload, ! 0,KeyStroke,Count);
CheckRow(Accl.oad,10,Count,Stant,Stop);
for i:=Start to Stop do
WriteLn(i: 5,Load{ListLoad[i]).SizeX:14:2 Load[ListLoad[i].SizeY:10:2);
end;
until (DirCode=False) and (KeyStroke=#27);

CloseWindow;
TextAttr := OldAttr;
end;
procedure ClearNode;
var
i byte;
begin
fori:=1to 125 do
begin

Node[i}.PosX := 0;

Nodefi]).PosY := 0;

Node(i}.DisX := 0;

Nodefi].DisY := 0;
end;

end;

procedure ClearElement;
var

i byte; -
begin



fori:=1 to 255 do

begin
Barfi).First := 0;
Bar{i}-Second := O;
BarfijArea :=0;
Barij.Modulus:= O;
Barfil.Length := O;
Bar{i).Force := 0;

end;

end;

procedure ClesrLoad;
var
i: byte;
begin
fori:=1to 125 do
begin
Load[i].SizeX := Q;
Load{i].SizeY := 0;
end;
end;

procedure PutHeadForm(s: string);
const
HeadColor = Yei-low + (Cyan shi 4);
var
iz byte;
begin
fori:=1 to 80 do
Putchar(’ *,HeadColor,i,1)
PutString(s,HeadColor,(80-Length(s)) div 2,1)
end;

procadure HelpEdit(s: string; a: integer);

const
KBDColor = LightCyan + (Blue shi 4);
HeadColor = Yellow + (Blue shi 4);
NormColor = LightGray + (Blue shi 4);

var
OldAttr: byte;

begin
OldAttr := TextAttr;
OpenWindow(51,2,80,19,1,NormColor,0);
PutString("Edit Window Keyboard' HeadColor.4,1);
PutString('Node  Description * HeadColor,2,3);
PutString(’< 0> : Terminate Input’ JKBDColor,2,4);



PutString("<-1> : Change Total Node’ KBDColor,2,5);
PutString(*<~2> : List of Node’ KBDColor,2,6);
PutString('[AARAARANHANARAARTRARAAANRAT" . KBDColor, 1 T
PutString("List Window Keyboard’ HeadColor,4,8);

PulString('<ESC> Return to Edit Node',KBDColor,2,10);
PutString("<PgUp> Previous Page’,KBDColor,2,11);
PutString(*<PgDn> Next Page’ KBDColor,2,12);
Putstring('qQARAAARRQRGIAGaRaaRaRaRnnaY’ KBDColor, 1.1 3%
TextAttr := NormColor;

GotoXY(2,15);

Wwrite("No. of total *.s,” : [',2,1);

TextAttr := OldAttr;

procedure CoordinateForm(Status: NewStatus),

var :
ch: char;

const
ListColor = Yellow + {Cyan shl 4);
FormColor = White + (LightGray shi 4);
EditColor = Black + (LightGray shi aY:
InfoColor = White + (Magenta shi 4);
BlankColor = Yeliow + (Cyan shl 4);
NormColor = White + (Blue shi 4);
BlackColor = Yellow;

function Initnode: boolean;
var
OldAttr; byte;
soc1,yy 1,0x2,yy2: imeger;
NodeTem: integer;
begin
OldAttr := TextAtir;
CursorOn;
OpenWindow(22,8,58.,12,1,InfoColor, 1),
Window(23,9,52,11);
PutString(" Number of Total Node :",infoColor, 1.2);
PutString("  *.BlankColor,27,2);
Textattr := BlankColor;
repeat
ReadintNum(27,2,NodeTem);
until NodeTem>=0;
if NodeTem>0 then
AccNode := NodeTem



else

InitNode := NodeTem<>0;
xx1 := Lo(WindMin);
yy1 := Hi(WindMin);
xx2 := Lo{WindMax);
yy2 := Hi(WindMax);
Window(51,3,80,18);
TextAttr := NormColor;
GotoXY(2,15);
Write('No.Of Node : [" AccNode,T);
Window(xx1,yy 1 )x2,yy2):
TextAttr .= OldAttr;
CloseWindow;

end;

function IndexNode: integer;
const
ErrorColor = Yeliow + (Brown shi 4);
var
index,OldAttr: integer;
begin
repeat
PutString(* *,Textattr,26,3);
ReadIntNum(26,3,Index);
if Index>AccNode then
Write(#7);
until Index<=AccNode;
IndexNode := Index;
end;

function CheckGen{var NodeGen: integer; Index, Lastindex: integer;
var Done: boolean): boolean;
begin
CheckGen:=False;
if (NodeGen<>0) and (index>0) and (Index<>Lastindex) then
begin
it (((index-Lastindex) mod NodeGen) <> 0) and ((Index-Lastindex) <O) then
CheckGen := True
else
CheckGen := False;
end;
it (Index=Lastindex) then
begin
NodeGen:=0;
Done:=False;
end;



end;

function Checkindex(Index: integer): char;

const

ExitColor = Yellow + (Brown shi 4);
begin

Checkindex := 'N";

CursorOff;

case Index of
0 : begin
OpenWindow(23,20,57,23,1 ExitColor,1);
PutString(’  Are you Sure to Terminate' ExitColor,2,1);
PutString("  Input this data <Y/N>? * ExitColor,2.2);
Checkindex: =Upcase(ReadKey):
CloseWindow;
end;
-1 : begin
repeat 3
until tnitNode;
end;
-2 : begin
Nodelist;
end;

procedure Coordinate;
var
i,Index Lastindex,NodeGen: integer,
AddX AddY: real;
MaxX,MaxY: real;
ch: char;
Dore,GenError: boolean;
begin
WindowFrame(1,2,50,19,1,NormColor,0);
PutString(” COORDINATE DATA <2D-TRUSS SYSTEM>' NormColor,5,1);
PutString(" NODE  1-COOR  2-COOR * NormColor,5,3);
PutString(’ . =ees * NormColor,5,4);
HelpEdit(‘node’ AccNode);
OpenWindow(1,20,80,24,1 ,BlackColor,0);
TextAtir := BlackColor;
Done := False;
NoedeGen := 0;
GenError := False;

Lastindex := O;



PuiString("'NODE ~ X-COOR Y-COOR  NODAL GEN’,BlackColor,25,1);
PutString("PREVIOUS ENTRY :,BiackColor,2.2);
PutString("CURRENT ENTRY : BlackColor,2,3);
repeat
repeat
Index := IndexNode;
GenError := CheckGen(NodeGen, Index,Lastindex,Done);
urtit Not GenError,
if (index>0) then
begin
PutString(" *,Textattr,36,3);
ReadRealNum(36,3,Node[lndex}.PosX);
PutString(" *.Textatlr,47,3);
ReadRealNum(47,3,Node{lndex].PosY);
if Done then
begin
AddX:=(Node{index].PosX -NodefLastindex].PosX )/ (Index-Lastindex);
AddY:=(Node{Index].PosY -Node{Lastindex].PosY)/(Index-Lastindex):
for i2=1"to {(index-Lastindex) div NodeGen) do
begin
NodefLastindex+(i*NodeGen)}.PosX: =Node{Lastindex].PosX+ (AddX*i*NodeCGen);
Node{Lastindex+(i“NodeGen)].PosY: =Node[Lastindex].PosY+(AddY*i*NodeGen);
end;
end;
Lastindex:=Index;
repeat
ReadlmNum(58,3,NodeGen);
untit NodeGen>=0;
it NodeGen=0 then

Done:=False
else '
Done:=True;

GotoXY(36.2); Deliine:
PutString("PREVIOUS ENTRY :* BlackColor,2,2);
PutString("CURRENT ENTRY ' BlackColor,2,3);
end;

until Checkindex(index) = Y” ;

CloseWindow;

ClbseWindow;

end;

procedure SaveCoordinate;
var

NF: NodeFile;

k: byte;
begin



Assign(NF Filename+'.COO’);
Rewrite(NF):
for k:=1 to AccNode do
Write(NF Node(k}):
Close(NF);
end;

begin
CursorOn;
PutHeadForm(’ << Coordinate Data >>');
if Initnode then
begin
Coordinate;
SaveCoordinate;
end;
DisplayMainMenu;
ColorScreen(1.2,80,24,16+7);
WindowBox(1,1,80,23,2);
CursorOff;
end;
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procedure ConnectForm(Status: NewStatus):

var
ch: char;

const
ListColor = Yellow + (Cyan shi 4);
FormColor = White + (LightGray shi 4);
EditColor = Black + (LightGray shl 4);
infoColor = White + (Magenta shi 4);
BlankColor = Yellow + (Cyan shl 4);
NormColor = White + (Blue shi 4);
BiackColor = Yellow;

procedure FixElement;
begin
Acchar := 2*AccNode-3;
it AccBar<0 then
AccBar:=0;
end;

function IndexElem: integer;
const
ErrorColor = Yeliow.+ (Brown shi 4);

var



Index,OldAttr: integer;
begin
repeat
PutString(" *.Textailtr,26,3);
ReadintNum( 26,3, Index);
it Index>AccBar then
Write(#7);
until Index<=AccBar;
IndexElem := Index;
end;

function CheckGen(var NodeGen: integer; Index, Lastindex: integer;
var Done: boolean): boolean;
begin
CheckGen: =False;
if (Index<=Lastindex) then
begin
NodeGen:=0; -~
Done:=False;
end;
end;

procedure InitElem;
const
ExitColor = Yellow + (Brown shl 4);
var
ch: char;
begin
OpenWindow(23,20,57,23,1.ExitCalor, 1)
PutString(" Structure must be Determinate’ ExitColor.2,1 ),
PutString(" So Element = 2*Node-Reaction’ ExitColor,2,2);

ch := ReadKey;
CloseWindow;
end;

function Checkindex(index: integer): char;
const
ExitColor = Yellow + (Brown shi 4);
begin
Checkindex := 'N';
CursorCff;
case Index of
0 : begin
OperiVindow(22,20,57,23,1 ExitColor,1);  — - -
PutString(’  Are you Sure to Terminate’,ExitColor,2.1 A
PutString(" ~ Input this data <Y/N>? * ExitColor,2,2);



Checkindex: =Upcase(ReadKey);
CloseWindow;
end;
~1 : begin
InitElem;
end;
-2 : begin
. ElementList;
end;
end;
CursorOn;
end;

function Bartength(i : byte): real;

var
Dil_X,Dif_Y,Pow_XY : real;

begin
Dif_X := Node[Bari].First].PosX-Node{Bar(il.Second).PosX;
DiLY := Node{BarfilFirst].PosY-Node[Barfil.Second].PosY; -~
Pow_XY := Sqr(Di_X)+Sqr(Dif_Y);
BarLength := Sqrt(Pow_XY);

end;

Mm Connectivity;
var
i,Index,Lastindex,NodeGen: integer;
LastX LastY: real;
MaxX,MaxY: real;
ch: char;
Done,GenError: boolean;
begin
WindowFrame(1,2,50,19,1,NormColor,0);
PutString(* CONNECTIVITY DATA <2D-TRUSS SYSTEM>' NomColor,5,1);
PutString(" ELEM  1-NODE  2-NODE - NormColor,5,3);
PutString(’ *** * NormColor,5,4);
FixElement;
HelpEdit(*element’ Accbar);
OpenWindow( 1,20,80,24,1 ,BlackColor,0);
TextAttr := BlackColor;

Done := False;
NodeGen := 0;
GenError := False;
Lastindex := O;

PutString('ELEM  1-NODE  2-NODE NODAL GEN’,BlackColor,25,1);
PutString(’ PREVIOUS ENTRY :* BlackCoior,2,2};
PutString("CURRENT ENTRY :*,BlackColor,2,3);



repeat
repeat
Index := IndexElem;
GenError := CheckGen{NodeGen,Index Lastindex,Done),
until Not GenError;
it (Index>0) then
begin
PutString(" *.Textattr,36,3);
ReadinmNum(36,3,Bar{Index].First);
putString(’ *,Textattr,47,3);
ReadintNum(47,3 .Bar{index].Second);
it Done then
begin
for iz=1 to (Index-Lastindex) do
begin
Bar[LastIndex+i}.First := Bar{Lastindex].First+NodeGen™i;
Bar{LastIndex+il.Second := Bar{Lastindex].Second+NodeGen*i;
end; ;
end;
for iz=1 to Index do
begin
BarfijLength := Bartength(i);
.end;
Lastindex: =Index;
repeat )
ReadintNum(58,3,NodeGen);
until NodeGen>=0;
it NodeGen=0 then
Done:=False
else

Done:=True;
GotoXY(36,2); Delline;
PutString("PREVIOUS ENTRY +* BlackColor,2,2);
PutString(’CURRENT ENTRY +* BlackColor,2,3);
end;

until Checkindex(Index) = Y" ;

CloseWindow;

CloseWindow;

end;

procedure SaveConnectivity;
var

BF: BarFile;

k: byte;
begin

Assign(BF Filename+' .ELM');



Rewrite(BF);
for k:=1 to AccBar do
Write(BF Bar{k]);
Close(BF);
end;

begin
CursorOn;
PutHeadForm(’<< Connectivity Data >>");
Connectivity;
SaveConnectivity;
DisplayMainMenu;
ColorScreen(1,2.80,24,16+7);
WindowBox(1,1,80,23,2);
CursorOff;

procedure BoundaryForm;

const
ListColor = Yellow + (Cyan shi 4);
FormColor = White + (LightGray shi 4);
EditColor = Black + (LightGray shi 4);
InfoColor = White + (Magenta shi 4);
BlankColor = Yeliow + (Cyan shi 4);
NormColor = White + (Blue shi 4);
BlackColor = Yellow;

var

ch: char;

procedure HelpEdit;

const
KBDColor = LightCyan + (Blue shi 4);
HeadColor = Yellow  + (Blue shi 4);
NormColor = LightGray + (Blue shi 4);

var
OldAttr: byte;

begin
OldAttr := TextAttr;
OpenWindow(51,2,80,19,1,NormColor,0);
PutString("Edit Window Keyboard' HeadColor,4,1);
PutString("< 0> : Terminate Input’ KBDColor,2,3);

PutString(IARNANNNNNNTMANIANAAARRANAGY NormColor, 1,4);

PutString("Type of Support’,HeadColor,4,5);

PutString(’ Type 1-BOUN 2-BOUN’,KBDColor,2,7);



PutString(" <H> L L’ XBDColor,2,9);
PutString(" <R> F.L  F.L'.XBDColor,2,10);
PutString('nOAATAMARANAAGAATANANAANYARY NormColor,1,13);
TextAtir ;= OldAttr;

end;

procedure Boundlinfo;

Begin
WindowFrame(1,2,50,19,1,NormColor,0);
PutString(" BOUNDARY INFORMATION «2D-TRUSS SYSTEM>' NormColor,3.1):
PutString(" THIS PROGRAM DEFINE DETERMINATE TRUSS * ,NormColor,3,3);
PutString(’ BY USE 2 SUPPORT *,NormCalor,3,4);
PuiSting(’ 1) HINGED SUPPORT <H> ",NormColor.3.6);
PutString(’ 2) ROOLER SUPPORT <R> * NormColor,3.7);
PutString(” HINGED SUPPORT * NosrmColor,3,10);
PutString("  DEFINE : LOCK BOTH X-AXIS AND Y-AXIS’ NormColor,3,11);
PutString(’ ROOLER SUPPORT ’,NormColor,3,1 3)
PutString("  DEFINE : LOCK ONE AXIS <X-AXIS OR Y-AXIS> NormColor,3,14);
HelpEdit;

end;

function Confirm: boolean;

const
ConfirmColor = Yellow + (Magenta shi 4);

begin
OpenWindow(23,14,57,17.1 ConfirmColor, 1);
PutString(" Do you want to Input *,ConfirmColor,2,1 )3
PutString(" Boundary data Again <Y/N>?’ ConfirmColor,2,2);
Confirm:=Upcase(ReadKey)="N";
CloseWindow,

end,

procedure Boundary;
var
Bound1,Bound2: char;
Dir Legal: String;
aa,bb,cc,Index: integer;
OK: boolean;
begin
Boundinfo;
OpenWindow(1,20,80,24,1 ,BlackColor,0);
TextAttr := BlackColor;
PutString('TYPE  NODE  X-BOUN Y-BOUN’ BlackColor,25,1);
-PutString(‘FIRST SUPPORT  BlackColer,2,2);
PutString('SECOND SUPPORT :* BlackColor,2,3);
PutString(* <H> 2 ,BlackColor,25,2);



PutString(’ <R> :* BlackColor,25,3);
repeat
ReadintNum(35,2,Index);
PutString("L’, TextAtr,45,2);
PuiString('L’.TextAttr,56,2):
Bound{1}Node := index;
Bound[2].Node := Index;
Bound[1].Dir :=0; { Direction is X Axis }
Bound{2}.Dir := 1; { Directionis Y Axis}
ReadimNum(35,3.Index);
repeat
Dir :=" “
ReadString(45,3.0K,Dir)
urtil (UpcaseStr(Dir)="L"} or {UpcaseStr(Dir)="F").
if (UpcaseStr(Dir) = ‘L") then
begin
Bound{3}.Node: =index;
Bound|3].Dir :=0;
PutString('F’, TextAttr,56,3);
end;
it (UpcaseStr(Dir) = F") then
begin
.Bound[3}.Node:=Index;
Bound{3].Dir :=1;
PutString(‘L".TextAtlr,56,3);
end;
until Contirm;
CloseWindow;
CloseWindow,
end;

procedure SaveBoundary;
var
RF: BoundFile;
k: byte;
begin
Assign(RF Filename+ .BOU');
Réwrite(RF);
fork:=1 to 3 do
write(RF,Boundfk]):
Close(RF);
end;

begin
CursorOn;
PutHeadForm(’<< Boundary Condition Data >>');



Boundary;
SaveBoundary;
DisplayMainMenu;
ColorScreen(1,2,80,24,1 6+7);
WindowBox(1,1,80,23,2);
CursorOft;

end;

procedure LoadForm{Status: NewStatus);

var
ch: char;

const

ListColor = Yeliow + (Cyan shi 4):
FormColor =White + (LightGray shi 4);
EditColor = Biack + (LightGray shl 4);
infoColor = White + (Magenta shi 4);
BlankColor = Yeliow + {Cyan shi 4);
NormColor = White + (Blue shi 4);
BlackColor = Yeliow;

function indextoad: integer;
const
ErmorColor = Yeliow + (Brown shi 4);
var
Index,OldAttr: integer;
begin
repeat
PutString(" *.Textaitr,26,3);
ReadInNum(26,3 Index);
it Index>AccNode then
Write(27);
until Index<=AccNode;
Indextoad := index;
end;

function CheckGen{var NodeGen: integer; Index, Lastindex: integer;
var Done: boolean): boolean;
begin
CheckGen:=False;
it (Index<=Laslindex) then
begin
NodeGen:=0;
Done:=False;
end;



end;

procedure InitLoad;
const

ExitColor = Yellow + (Brown shl 4);

var
ch: char;
begin
OpenWindow(23,20,57,23,1 ExitColor,1);
ch := ReedKey;
CloseWindow;
end;

function Checkindex(Index: integer): char;

const
ExitColor = Yellow + (Brown sht 4);
bagin
Checkindex := 'N';
CursorOft; \&

case Index of
0 : begin
OpenWindow(23,20,57,23,1 ExitColor, 1 )X
PutString("  Are you Sure to Terminate” ExitColor,2,1);
PutString("  Input this data <Y/N>?  ExitColor,2,2);
Checklindex: =Upcase(ReadKey);
CloseWindow,
end;
-1 : begin
end;
-2 : begin
LoadList;
end;
end;
CursorOn;
end;

precedure Pointload;
var
i,Index,Lastindex,NodeGen: integer;
LastX,LastY: real;
MaxX,MaxY: real;
ch: char;
Done,GenError: boolean;
begin
WindowfFrame(1,2,50,19,1 NormColor,0);
PutString("” NODAL POINT LOAD DATA <2D-TRUSS SYSTEM>’ NomColor,5,1);



PutString(’ NODE ~ X-FORCE Y-FORCE * NormColor,5,3);
PUSHring(" »>**ssxrrsrsrraravasuraner * NormColor,5,4);
HelpEdit("Node’ AccNode);
OpenWindow(1,20,80,24,1,BlackColor,0);
TextAttr ;= BlackColor;
Done := False;
NodeGen := 0;
GenError := False;
Lastindex := O;
PutString('NODE ~ X-FORCE Y-FORCE NODAL GEN’ BlackColor,25,1);
PutString(’PREVIOUS ENTRY +* BlackColor.2,2);
PutString("CURRENT ENTRY +* BlackColor,2,3);
repeat
repeat
index := IndexLoad;
GenError = Ched(Gen(NodeGen.lrdex.Lasﬂndex,Done);
until Not GenError; 4
if (Index>0) then N
begin ’
PutString(" “,Textattr,36,3);
ReadRealNum(36,3,Load{index].SizeX);
PutString(" ", Textattr,47.3);
‘ReadReaiNum(47,3,Loed(Index}.SizeY):
if Done then
begin
for i:=1 to (Index-Lastindex) do
begin
Load{Lastindex+NodeGen*i).SizeX := Load{LastIndex].SizeX;
Load[Lastindex+NodeGen*i}.SizeY := LoadjLastIndex].SizeY;
end;
end;
Lastindex:=index;
repeat
ReadintNum(58,3,NodeGen);
until NodeGen>=0;
it NodeGen=0 then

Done:=False
else
Done:=True;

GotoXY(36,2); Deliine;
PutString("PREVIOUS ENTRY + BlackColor,2,2);
PutString("CURRENT ENTRY »* BlackColor,2,3):
end:
until Checkindex(index) = "Y" ;
CloseWindow. -
CloseWindow;



end;

procedure SaveloadData;
var
LF: LoadFile;
k: byte;
begin
Assign(LF Filename+'.NPL');
Rewrite(LF);
for kz=1 to AccNode do
Write(LF Load[k});
Close(LF);
end;

begin
CursorOn;
PutHeadForm(’<< Nodal Point Load Data >>');
Pairtload; 3
Savel.oadData;
DisplayMainMenu;
ColorScreen(1,2,80,24,16+7);
WindowBox(1,1,80,23,2);
CursorOft;

procedure MaterialForm;

const
ListColor = Yellow + (Cyan shi 4);
FormColor = White + (LightGray shi 4);
EditColor = Black + (LightGray shi 4);
infoColor = White + (Magenta shi 4);
BlankColor = Yellow + {Cyan shl 4);
NormColor = While + (Blue shl 4);
BlackColor = Yellow;

var
ch: char;

procedure HelpEdit;

const
KBDColor = LightCyan + (Biue shi 4);
HeadColor = Yellow + (Biue shi 4);
NormColor = LightCyan + {Blue shi 4); _

var -

OldAltr: byte;



begin
OldAttr := TextAttr;
OpenWindow(51,2,80,19,1,NormColor,0);
PutString('Edit Window Keyboard’,HeadColor,4,1);
PutString("< 0> : Terminate input’ KBDColor,2,3);
PutString("q00A0naRqA0qRqq9a9A91 090990’ NormGolor, 1 .5);
PutString(' Type of Support’, HeadColor,4,6);
PutString(" Type 1-BOUN 2-BOUN’,KBDColor,2,8);
PutString(" <H> L L *KBDColor,2,10);
PutString(” <R> FL F.L',KBDColor,2,11);
TextAttr := OldAttr;

end;

procedure Boundlnfo;

begin
WindowFrame(1,2.50,19,1 NormColor,0);
PutString(" MATERIAL INFORMATION <2D-TRUSS SYSTEM>' .NormColor.3,1);
PutString(* THIS PROGRAM DEFINE DETERMINATE TRUSS “,NormColor,3,3);
PutString(’ BY USE 2 SUPPORT *,NormColor,3,4); ~~
PutString(’ 1) HINGED SUPPORT <H> * NormColor,3,6);
PutString(’ 2) ROOLER SUPPORT <R> * NormCelor,3,7);
PutString(" HINGED SUPPORT ‘,NormColor,3,1 0):
PutString("  DEFINE : LOCK BOTH X-AXIS AND Y-AXIS’ NormColor,3,11);
PutString(" ROOLER SUPPORT *,NormColor,3,1 3);
PuiString(" DEFINE : LOCK ONE AXIS <X-AXIS OR Y-AXIS>" NormnColor,3,14);
HelpEdit;

end;

function Confirm: boolean;
const

ConfirmColor = Yeliow + (Magenta shi 4);

begin
OpenWindow(23,14,57,17.1 ConfirmColor, 1);
PutString(" Do you want to Input *,ConfirmColor,2,1 )
PutString(" Material data Again <Y/N>?",ConfirmColor,2.2);
Confirm: =Upcase(ReadKey)="N";
CloseWindow;

end;

procedure Material,
var
i,index: integer;
Area,Modulus: real;
begin
Boundinfo;
OpenWindow(1,20,80,24,1 ,BiackColor,0);



TextAttr := BlackColor;

PutString(" SET  AXIAL-AREA  E-MODULUS',BlackColor,25,1):

PutString("MATERIAL PROPERTY +* BlackColor,2,2);
{utString('ELEMENT LIST :* BlackColor,2,3);}
repeat
ReadintNum(27,2,index);
it Index<>0 then
begin
ReadRealNum(38,2 Area);
ReadRealNum(51,2,Modulus);
end;
foriz=1 to Accbar do
begin
Barfi).Area ;= Area;
Bar{i}.Modulus := Modulus;
end;
until Confirm;
CloseWindow,
CloseWindow;
end;

procedure SaveMaterial;
var
BF: BarFile;
k: byte;
begin
Assign(BF Filename".ELM);
Rewrite(BF);
for k:=1 to AccBar do
Write{BF ,Barfk]):
Close(BF);
end;

begin
CursorOm;
PutHeadForm("<< Material Property Data »');
Material;
SaveMaterial;
DisplayMainMenu;
ColorScreen(1,2,80,24,1 6+7);
WindowBox(1,1,80,23,2)
CuysorOff;

end;

{ ____________________________ ————



procedure FileStorage(var Filename: string);

var

NF : NodeFile;

BF
LF

: BarFile;
: LoadFile;

RF : BoundFile;

afi

k:

: Text;
byte;

begin
it BlockFile(Filename) then
it Filename<>#27 then

begin

Assign(afi,FileExtend(Filename,'DAT’));
Rewrite(afi);
WriteLn(afi,Title,LUnit,FUnit Engineer);
Close(afi);

Assign(NF FileExtend(Filename, COQ’));

Rewrite(NF);

for k:=1 to AccNode do
Write(NF,Nodefk]):

Close(NF);

Assign(BF FileExtend(Filename, ELM));
Rewrite(BF);
for k:=1 to AccBar do
Write(BF,Bar{k]);
Close(BF):

Assign(LF FileExtend(Filename,'NPL")).
Rewrite(LF);
for k:=1 to AccNode do
Write(LF Load(k]):
Close(LF);

Assign(RF FileExtend(Filename,’BOU"));
Rewrite(RF);
fork:=11t0 3 do
Write(RF ,Bound[k]);
Close(RF);

end;
end;

procedure UpdateFile(var Filename: String);

var

NF : NodeFile;



BF : BarFile;
LF : LoadFile;
RF : BoundFile;
afi : Text;
k.i : byte;
F : amay[1.5] of string;
begin
it BlockFile(Filename) then
if Filename<>#27 then
begin
ClearNode;
ClearElement;
ClearlLoad:
foriz=11to 5 do
i} := Filename;
GroupExtend(F[1],F2],FI3).FI4LFI5]):
if FileList(FU].F[2].F[3].F[4],F15]) then
begin
Assign('aﬁ,FileExtend(Filename.'DAT’));
Reset(afi);
ReadLn(aﬁ,Tiﬂe,LUn'rl.FUnil.Engineer);
Close(afi);

Assign(NF Filename+'.COO’);
Reset(NF);

AccNode := FileSize(NF);

for k:=1 to AccNode do
Read(NF,Nodelk]);
Close(NF):

Assign(BF Filename+'.ELM);
Reset(BF);

AccBar := FileSize(BF):

for k:=1 to AccBar do
Read(BF,Barfk]);

Close(BF);

Assign(LF Filename+ .NPL');
Reset(LF);

for k:=1 to AccNode do
Read(LF Load[K]);
Close(LF);

Assign(RF Filename+ BOU').
Reset(RF);
fork:=110 3 do



Read(RF,Bound{X]);
Close(RF);
end
else
FileNotFound;
end;
end;

procedure Clearinit;
begin

Status := OFF;
end;

begin
AccNode := O;
AccBer := 0
ClearNods;
ClearElement;
Clearload;
end. {of Unit}



unit Rur,
interface
uses
Init,Crt,Crt 1, Input,Output;
procedure Executed(code: byte),

‘fend of interface section}
imptementation

{~ Mathematics Operating Function -}

function Max(X1, X2: real): real;

‘begin
it X1<X2 then
Max := X2
else
Max := X1;
end;

function Min(X1, X2: real): real;

begin
if X1>X2 then
Min 1= X2
alse
Min := X1;
end;

function Negative(value: real): real;
begin

Negative := -value;
end;

procadure SwapRow(n: byte: var a: cc; var b: dd; var status: boolean);
var
i,j.k: byte;
Swap: boolean;
Temp: reat;
Pagsed: boolean:
begin N
Swap = False;
Passed := True;
while Passed do
begin



fori:=1 tondo
begin
if afi,i}=0 then
forj:=1tondo
begin
if (afi.il<>0) then
begin
fork:=1tondo-
begin
Temp := afkl
afj.k} := alik}
afi,k} := Temp;
end;
Temp := bfi};
bij} := bli:
b[i} := Temp;
ji=n;
Swap := True;
end;
if (j=n) and (Not Swap) then
begin
i=n

Status := False;

Passed := False;
end;
end;
Swap := False;
end;
if Passed then

fori:=1 tondo

it afi.i]=0 then

Passed := true

else

begin
Passed := False;
Status := True;

end;

ehd;
end;

s

procedure Pivat(var k, n: byte; var a: cc; var b: dd; var status: boolean);
var’

Temp: real;

p:'real;

m,i,j,count: byte;

begin




Pivat(k.n,a,b,Status);
if Status then
begin
fork:=1 ton-1 do
begin
for i:=k+1 tondo
begin
q:=afi,k}7alkkl;
for j:=k+1 to n do
afi,j} := afiil-a*alk.jl;
bfi] := bfij-qblk):
end;
end;
x{n) := bfn]/afn,n};
for k:=n-1 downto 1 do
begin
W:=0;
for j:=k+1 tondo Sh
r=Wealk.j}*x[il:
x[k]: = (b{k]-W)/afk.K];
end;
fork:=1 tondo
bk} := x[k];
Gauss := True;
end

else
Gauss := False;

end;

{- Vector Analysis Function -}

function Minode(N1,N2: byte): byte;
begin
il Node[N 1].PosX>NodefN2].PosX then
Minode:=N2
else
Minode:=N1;
end;

function Manode(N1,N2: byte): byte;
begin
if Node[N 1].PosX>Node[N2].PosX then
Manode:=N1



else
Manode:=N2;
end;

function CompatibleNocde(i,j : word) : byte;
begin
if (Bar{i).First = j) then
CompatibleNode := Bar{i}.Second
else
CompatibleNode := Bar[i].First;
end;

function GetVectorX(Get1,Get2 : word) : real;

var
Dif_X, Dif_Y, Pow_XY : real;

begin
Dif_X := Node|Get1].PosX-Node{Get2).PosX;
Dit_Y := Node[Get1].PosY-Node{Get2].PosY; -
Pow_XY := Sqr(Dif_X)+Sqr(Dif_Y):
GetVectorX := Dif_X/Sqrt(Pow_XY);

end;

function GetVectorY(Get1,Get2 : word) : real;

var
Dif_X, Dif_Y, Pow_XY : real;

) begin
Dit X := Node[Get1].PosX-Node[Get2).PosX;
DILY := Node[Get1}.PosY-NodelGet2}.PosY;
Pow_XY := Sqr(Dit_X)+Sar(Dil_Y);
GetVectorY := Dif_Y/Sqrt(Pow_XY):

end;

procedure CreatVectorMember(indexNode. RefNode k: byte;
var VecX,VecY: ForceVector);
begin
VecX[k] := Ge!VedorX(lndexNode,RetN_ode);
VecY[K] := GetVectorY(IndexNode,RefNode):
end;

function JointActive(RefNode : word;var MemActive,
MemNotActive : BarActive) : boolean;
var
i,j,k : byte;
begin
j:=0; k:=0;

for i:=1 to AccBar do



begin
it (Bar[i].First = RefNode) or (Bar{i].Second = RefNode) then
begin
it (Bar(f).Done = True) then
begin
Inc(i):
MemActivefj] := i;
end
else
begin
Inc(k):
MemNotActivelk] := i;
end;
end;
end; ;
MemActive[0] := j; MemNotActive[O} := k;
if (MemNotActive{0] <1) or (MemNotActive{0}>2 )then
JointActive := False i
eise
JointActive := True;
end;

function ProcessComplete:beolean;
var
j : byte:
begin
ProcessComplete := True;
for j:=1 to AccBar do
if Bar{j}.Done = False then

ProcessComplete := False;

{~ Set Solution Variable -}

procedure Setlnitial;
var
i: byte;
begin
for i:=1 to AccBar do
begin
Barfi}.Force := 0;
Barfi].Done := False;
end;



end;

procedure SetinitZero;

var
i byte;
begin
for iz=1 to AccBar do
begin
Barfi}.Force := 0;
Bar{i).Done := False;
end;
AccBar:=0; AccNode:=0;
end;
procedure SetZeroload;
var
i: byte;
begin
for i:=1 to AccNode do
begin

Loadfi}.SizeX := O;
Load[i).SizeY := 0;
end;
end;
procedure Saveinitboad;
var
i: byte;
begin
for i:=1 to AccNode do
begin
SlLoadfi}.SizeX := Load]i].SizeX;
Stoadfi].SizeY := Load[i}.SizeY;
end;
for i:=1 to AccBar do
SBarfi] := Barli).Force;
fori:=1to 3 do
SBoundi] := Bound(i].Reac;
end;

procedure Restorelnitl.oad;
var
i:byte:
begin
fori:=1to 3 do
Bound]i}.Reac := SBoundfi};



for i:=1 to AccBar do
Bar{i).Force: =SBari};

for i:=1 to AccNode do

begin
Load[i}.SizeX := SLoadfi).SizeX:
Load{i}.SizeY := SLoad[i].SizeY;

end;

end;

procedure PutBoundRes;
begin
if (Bound[1).Node <> Bound[2].Node) then
begin
BRes}1].Node := Bound{1}.Node;
BRes{2].Node := Bound[2].Ncde;
if (Bound]1).Dir=0) then
begin
BRes{1}.X := Bound{1}.Reac;
BRes[1].Y := 0;
end
else
begin
BRes{1].X := 0;
BRes{1].Y := Bound[1].Resac;
end;
end
else
begin
begin
BRes{1}.Node := Bound{1].Node;
BRes{2].Node := Bound{3].Node;
BRes[1].X := Bound]1].Reac;
BRes{1].Y := Bound[2].Reac;
.if Bound{3].Dir = O then
begin
BRes[2].X := Bound[3].Reac;
BRes{2].Y := O,
end
else
begin
BRes{2].X := O;
BRes{2].Y := Bound[3].Resac;
end,;
end;
end; -
end;



{- Function Find Reaction -}

function GetReaction: boolean;
const

ErrorColor = Yellow + (Magenta shi 4);
var

a:cc

b : dd;

Kk : byte;

function ACC_RF(Code : Legal) : real;

var
Accload : real;
k : byte; \
begin
Accload := 0;
case Code of

RX : for k:=1 to AccNode do
Accload := Accload+Load(k].SizeX:
RY : for k:=1 to AccNode do
Accboad ;= AccLoad+Load[k].SizeY;
RZ : for k:=1 to AccNode do
Accload := AccLoad+(Load|k].SizeX )*(Node[k].PosY)
-(Load[K].SizeY }*(Nodefk].PosX);

end;
ACC_RF := Negative(AccLoad);
end;
procedure EquationActive;
var
j : byte;
begin
forj:=110 3 do
begin
if (Boundfj].Dir = 0) then
begin
aftjl:=1;
af2,j} := 0;
end;
it (Boundfj).Dir = 1) then
begin -

a{1,j}:=0;



af2,j} := 1;
end;
a[3,]] := {a[1,j]*Node[Bound[j}.Ncde].PosY) -
(af2,j}*Node{Bound{j}.Node).PosX);
end;
b(1] := ACC_RF(RX):
b{2}] := ACC_RF(RY);
b{3] := ACC_RF(RZ);
end;

begin
EquationActive;
if Not Gauss(3,a.b) then
begin
OpenWindow(15,8,65,12,1,ErrorColor, 1);
PutString(* Error Input please cheak Boundary Condition’,ErrorColor, 1,2);
Wait;
CloseWindow;
GetReaction := False;
end
else
begin
for k:=1 to 3 do
Bound[k].Reac := bk}
PutBoundRes;
GetReaction := True;
end;
end;

{~ Vector Analysis with Method of Joint -}

procedure JointProcess(var EsrorCode,DoneCode: boolean);
const
ErrorColor = Yellow + (Magenta shi 4);
var
k,j : byte;
a:cc;
p: dd;
MemVecX, MemVecY, ForceVecX, ForceVecY : ForceVector;
MemActive, MemNotActive : BarActive;
IndexNode : byte;

procedure SaveChange;



begin
Changed := True;
end;

function ProcessNotActive : Boolean;
begin
if (Changed = True) then
begin
ProcessNotActive := True;
Changed := False;
end
else
ProcessNotActive := False;
end;

function AccLoadX(RefNode: Byte;MemAdtive: BarActive;
ForceVectorX: ForceVactor) : real; .
var
Temp : real;
K : byte;
begin
Temp := 0;
for k:=1 to MemActive{0] do
Temp := Temp+ForceVectorX[kj*Bar{MemActive(k]].Force;
fork:=1to 2 do
if (BRes{k].Node=Re{Node) then
Temp := Temp+BRes{k].X;
Temp := Temp+Load[ReiNode}.SizeX;
AccloadX := Negative(Temp);
end;

function AcclLoadY(RefNode: byte;MemActive : BarActive;
ForceVectorY: ForceVector) : real;
var
Temp : real;
K : byte;
begin
Temp := 0;
for k:=1 to MemActive[0] do
Temp := Temp+ForceVectorY[k}*Bar{MemActive(k]].Force;
for k:=1 1o 2 do
if (BRes{k].Node=RefNode) then
Temp := Temp+BReslk].Y:
Temp := Temp+Load{RefNoda].SizeY;
AccloadY := Negative(Temp);
end;



procedure FormVectorEquation{RefNode: byte;MemActive,
MemNotActive: BarActive);
begin
case MemNotActive[0] of
1: begin
it MemVecX[1}<> O then
begin
af1,1} := MemVecX[1];
p[1] := AccLoadX(RefNode,MemActive,ForceVecX);
end
else
begin
al1,1] := MemVecY[1]
p{1] := AccLoadY(RefNode,MemActive,ForceVecY);
end;
end;
2: begin
a[1,1] := MemVecX[1];
a(1,2) := MemVecX[2];
a[2,1] := MemVecY[1];
af2,2] := MemVecY{2];
p[1] := AccLoadX(RefNode,MemActive,ForceVecX);
p{2] := AccLoadY(RefNode MemActive ForceVecY);
end;
end;
end;

procedure PutForceValue(Active : byte):
var
i: byte;
begin
for j:=1 to Active do
begin
Bar{MemNotActiveljj}.Force := p[j};
Bar{MemNotActivelj]].Done := True;
end;
end;

begin
ErrorCode := False;
DoneCode := False;
SaveChange;
while (ProcessNotActive) and (Not ErrorCode) do
begin
for k=1 to AccNode do



begin
it JointActive(k.MemActive,MemNotActive) then
begin
for j:=1 to MemNotActive[0] do
begin
IndexNode := CompatibleNode(MemNotActive(jl.k);
CreatVectorMermber(IndexNode k.j,MemVecX MemVecY);
end;
for j:=1 to MemActive[0] do
begin
IndexNode := CompatibleNode(MemActive(j}.k);
CreatVectorMember(IndexNode k.j,ForceVecX ForcaVecY);
end;
FormVectorEquation(k,MemActive,MemNotActive);
if Gauss{MemNotActive[0}.2.p) then
begin
PutForceValue(MemNotActive[0]);
SaveChange;
DoneCode := True;
end
else
begin
ErrorCode := True;
k := AccNode;
OpenWindow( 15,8,65,15,1 ErrorColor, 1 )
PutString(" The Arragement of member truss is not *,ErrorColor,2,2);
PutString(* Property, structure will not stability * ErrorColor,2,3);
PutString(’ Please check data agaiN........... "ErforColor,2,4);
Beep(2);
Wait;
CloseWindow;
end;
end;
end;

{- Vector Analysis with Method of Section -}

procedure SectionProcess(var ErrorCode,DoneCode: boolean);
type BarPass = armray[0..10] of byte;
const -

ErrorColor = Yellow + (Magenta shl 4);



var
Sort,Check : array{0..129] of byte;
Temp : array[0..129] of real;
MemPass,MemPassi,MemPassH: BarPass;
MemVecX, MemVecY, ForceVecX, ForceVecY
indexNode,RefNode : byte;
a:cc;
b : dd;
i.j : byte;

procedure Sorting;
var
i.j.K.Y : byte;
X : real;
begin
for k:=1 to AccNode do
begin
Templk] := Node[k}.PosX;
Check[i] := k;
end;
for i:=2 to AccNode do
begin
for j:=AccNode downto i do
if Tempfj-1] > Tempfj] then
begin
X := Temp[j-1};
Temp(j-1] := Temp(j};
Tempfj} := X;
Y := Checklj-1};
Check{j-1] := Checklj};
Checkfj] := Y;

procedure SetRange;
var
jk 2 byte;
begin
Sort[1] := Check{1]; j:=2;
for k:=2 to AccNode do
if Temp(k] > Temp{k-1] then
begin
Sort[j] := Check[k];
inc(j);

end;

: ForceVector;



Sort[0} := j-2;
end;

function JointVenture(a,b,c : byte) : boolean;
var
Pass1,Pass2 : boolean;
begin
if ((Bar{al First<>Bar{b.First) or (Barfa].First<>Bar{b).Second)) and
((Barfa).First<>Bar{c].First) or (Barfa}.First<>Barfc].Second)) then
Pass1 := True;
it ((Bar{a).Second<>Bar{b].First) or (Bar{a].Second<>Barjb].Second)) and
((Bar{a).Second<>Baric].First) or (Bar{a].Second<>Bar{c].Second)) then
Pass2 := True;
it (Pass1) or (Pass2) then
JointVenture := False;
end;

function SectionActive(X: byte) : boolean;
var
i,j,k.m : byte;
Min1,Max1 : byte;
begin
i:=0; j:=0; m:=0;
for k:=1 to AccBar do
begin
Mint := Minode(Bar{k].First,Barfk}.Second);
Max1 := Manode(Barlk].First,Barik}.Second);
it ((Node[Min1}.PosX = Node[SortfX]|.PosX) or
(Node[Max1}.PosX = Node[Sort[X+1]].PosX)) then
it (Node[Min1].PosX<>Node{Max1].PosX) then
begin
it (Bar{k).Done = False) then
begin
inc(i);
MemPassli} := k;
end
else
begin
Inc(j);
MemPassil{j} := k;
end;
Inc(m);
MemPass[m]:=k;
end;
end;
MemPass{0}:= m;



MemPassl[0} := i; {-Correct Line 696 col 8 [i=3} -}
MemPassll[0] := j;
if {(i<=3) and (i>0)) and
(Not JointVenture(MemPassl[1],MemPassi[2],MemPassI{3])) then
SectionActive := True
else
SectionActive := False;
end,

function GetMax_X(m : BarPass): real;
var
Max_X,Tem: real;
x: byte:
begin
Max_X:=0;
for x:=1 1o m{0) do
begin
Tem := Min(Node{Barimix]}.First).PosX Node{Bar{m(x]}.Second].PosX);
Max_X := Max{Tem Max_X); X
end;
GetMax_X := Max_X;
end;

function LastNede(m: BarPass) : byte;
var
' Lastk : byte;
begin
k:=1; Last:=0;
while Temp{k] <=GetMax_X(m) do
.begin
Last:=Check{k];
tnc(k);
end;
L.astNode := Last;
erid;

function TakeMoment{m : byte;VecX,VecY : real): real;
var
MinValue : byte;
begin
it (Node{Bar{m}.First].PosX>Node{Bar{m].Second].PosX) then
MinValue := Bar{m].Second
else
MinValue := Bar{m].First; B
TakeMoment := VecX*Node[MinValue].PosY-VecY*Node{MinValue).PosX;
end;



function ACC_SF(Code : Legal;VecX,VecY : ForceVector): real,
var
Accload: real;
Last k: byte;
begin
Accload:=0; ki=1;
Last := LastNode(MemPass);
case code of
RX : begin
while(Check[k]<>Last) do
begin
Accload := Accload+Load{Check[k]].SizeX;
inc(k):
end;
Accl.oad := Accl.oad+toad[Last).SizeX;
fork:=1to 3 do 4
if (Node[Bound(k}.node}.PosX <= NodefLast}.PosX) and (Boundlk).Dir=0) then
Accload := Accload+Bound{k].Reac;
for k:=1 to MemPassll{0] do
Accload ;= Accload+BariMemPassllfk]].Force*VecX[k];
ACC_SF := Negative(AccLoad);
end;
RY : begin
while(Chet;([k]OLast) do
begin
Accload := Accload+Load{Checkik]].SizeY;
inc(k):
end;
Accload := Accl.oad+Load{Last].SizeY;
fork:=11t0 3 do
if (Node{Boundik].node].PosX <= NodefLast].PosX) and
(Bound(k}.Dir=1) then
Accload := Accl.oad+Bound{k].Reac;
for k:=1 1o MemPassH[0] do
Accload := AcclLoad+BarfMemPassil{k]].Force*VecY[k];
ACC_SF := Negative(Acctoad);
end,
RZ : begin
while (Checklk]<>Last) do
begin
AccLoad := Accload-Load{Check(k]].SizeX* (Node[Check{k]}.PosY )+
Load{Checkk]}.SizeY*(Node{Check{k]).PosX) ;
tnc(k):
end;
Accload := Accload-(Load]Last].SizeX*Node[Last].PosY)+



(Load{Last].SizeY*Node{Last]).PosX);
fork:=1to 3 do
if {Node[Boundik].Node}.PosX <= Node{Last}.PosX) then
case Boundik].Dir of
0 : Accload := Accload-
(Bound(k].Reac)* (Noce[Bound{k].Node}].PosY);
1 : Accload := AcclLoad+
{Bound(i].Reac)* (Node[Bound{k].Node}.PosX);
end;
for k:=1 1o MemPassli[0] do
AccLoad := AccLoad+TakeMoment(MemPassti{k],VecX[k],VecY[k]);
ACC_SF := Accload;
end;
end;
end;

procedure SetEquation;
var
k : byte;
begin
fork:=11to 3 do
begin
a[1,k} := MemVecX[K]:
a[2.k] := MemVecY{k];
a[3 k] := TakeMoment(MemPassi[k],MemVecX[k},MemVecY[k});
end;
b{1] := ACC_SF(RX,ForceVecX,ForceVecY); .
bf2} := ACC_SF(RY,ForceVecX ForceVecY);
b[3] := ACC_SF(RZ.ForceVecX,ForceVecY);
end;

procedure PutForceRes(Active: byte);
var
j © byte;
begin
for j:=1 to active do
begin
Bar[MemPassi{j]}.Force := bfj];
Bar{MemPassl{j]}.Done := True;
ond;
end;

begin
Sorting;
SetRange;
ErrorCode := False;



DoneCode :=False;
for i:=1 to Sort{0} do
begin
if SectionActive(i) then
begin
DoneCode := True;
for j:=1 to MemPassli[0} do
begin
reiNode :=Minode(BarfMemPassl[j]).First,BariMemPassIff]}.Second);
indexNode: =Manode(Bar{MemPassl[j}.First,Bar{MemPassij]].second);
CreatVectorMember(IndexNode,RefNode.j,MemVecX, MemVecY);
end;
for j:=1 to MemPassli{0] do
begin
RefNode :=Minode(bar{MemPassii{j]].first,BaffMemPasslI{jj}.Second);
indexNode: =manode(Bar{MemPassli[j]}.first,BarfMempasstifj]l.Second);
CreatVectorMember(IndexNode,RefNode.j,ForceVecX ForceVecY);
end; ’
SetEquation;
it Gauss(3,a,b) then
PutForceRes(MemPass![0])

else

begin
ErrorCode := True;
i := SontfO];
OpenWindow(15,8,65,15,1,ErrorColor,1);
PutString(" The Arragement of member truss is not *,ErrorColor,2,2);
PutString(" Property, structure will not stabifity * ErrorColor,2,3);
PutString(’ Please check data again........... * ErrorColor,2,4);
Beep(2);
Wait;
CloseWindow;

end;

end;
end;
end;

{::=======;=====================================================)
{- Vector Analysis with Simultaneous Equation -}

procedure Simultaneous;

const

ErrorColor = Yellow + (Magenta shi 4);

var



IndexNode: byte;
i,j.K: integer;
MemVecX, MemVecY, ForceVecX, ForcaVecY: ForceVector;
MemActive,MemNotActive: BarActive;
Tem: boolean;
a: cc;
b: dd:
begin
if Accbar<=45 then
begin
for iz=1 to AccNode*2 do
begin
for j:=1 to AccNode*2 do
afi,j):=0;
bfi}:=0;
end;
for k:=1 to Accnode®2 do
begin )
Tem := JointActive((k+1) div 2,memActive, MemnotActive);
for j:=1 to MemNotActive{O] do
begin
indexNode := CompatibleNode(MemNotActive(j].(k+1) div 2);
CreatVectorMember(indexNode,(k+1) div 2,j,MemVecX,MemVecY);
end;
for i:=1 to MemNotActive[0) do
begin
if ((k+1) mod 2) = O then
begin
alk,MemNotActive(i]] := MemVecX[i};
bik} := Negative(Loadlk].SizeX);
end
else
begin
afk,MemNotActive[]] := MemVecYT[i];
b{k] := Negative(Loadk].SizeY);
end;
end;
fori:=1to 3 do
if {(k+1) mod 2 = 0) and ({(k+1) div 2 = Bound[i}.Node) then
if Bound([i}.Dir = O then
afk.(AccBar+i)} := 1
else
alk+1,(AccBar+i)] := 1
end;
Window(1,1,80,25); -

Clrser;



for i:=1 to AccNode*2 do
begin
for j:=1 to AccNode*2 do
begin
Write(afi,j}:5:1)
end;
end;
Readln;
if Gauss(AccNode*2,a,b) then
begin
for i:=1 to AccBar do
begin
Barfi).Force:=bfi};
Bar{i).Done:=True;
end;
fori:=1to 3 do
Bound{i}.Reac:=b{AccBar+i};
PutBoundRes; 3
end
end
else
begin
OpenWindow(15,8,65,15,1,ErrorColor, 1);
PutString("  Structure is Large Complex Truss  *ErrorColor,2,2);
PutString(* Method that applied to Execute inrthis *,ErrorColor,2,3);
PutString("  program can not execute this case ’,ErrorColor,2,4);
Beep(2);
Wait;
CloseWindow;
end;

{~ Virtual Work Function -}

procedure PutUnitLoad(RefNode : word; Code : Dir);
var
i: byte;
begin
SetZeroload;
case Code of
Hor : Load{ReifNode].SizeX
Ver : Load{RefNode].SizeY :
end;

" "
- e
e e



end;

function VirtualWork : reat;
var
Disp : real;
k.: byte;
begin
Disp := 0;
for k:=1 to AccNode do
Disp := Disp+(SBar{k]*Bar{k].Force™Barfk].Length)/
(BarfklArea*Bar[k].Modulus); -
VirtualWork :=Disp;
end;

function GetDisp(RefNode : byte;Code : Dir) : real;
var
Errort, Error2, Donet, Done2: boolean;
begin
PutUnitLoad(RefNode,Code);
Setinitial;
if GetReaction then
begin
JointProcess(Errcr1,Done);
SectionProcess(Efror2,Done2);
GetDisp: = VirtualWork;
end;
end;

{=========== ======:=============================================}

{~ Execute Process Function -}

function ForceExecute: boolean;
var
Error1, Error2, Done1, Done2: boolean;
begin
Setlnitial;
ForceExecute := True;
Done?2 := True;
Error2 := False;
if GetReaction then
begin
while Done2 do
begin

Done2 := False;



JointProcess(Error1,Done1);

if (Not Error1) and (Not ProcessComplete) then -

SectionProcess(Error2,Done2);
if (Error1) or (Error2) or (Not Done2) then
Done2 := False;
it (Not Error1) and (Not Error2) then
begin
ForceExecute := True;
end
else
ForceExecute := False;
end;
if ((Not ProcessComplete) and (Not Error1) and (Not Error2)) then
begin
Setinitial;

Simultaneous;

end;
end
else

ForceExecute := Faise;
TextAttr := 7*16;
GotoXY(35,8); Write(AccBar:2);

end;

procedure DispExecute;
var
h,m,s,t: word;
Start,Finished: real;
K:byte;
begin
for k:=1 to AccNode do
begin
Nodefk].DisX := GetDisp(k,Hor);
Nodelk].DisY := GetDisp(k,Ver);
TextAttr ;= 7%16;
GotoXY(35,9);
Write(k:2);
Beep(1);
if Keypressed then
it (Readkey=#2T7) then
begin
SetlnitZero;
CloseWindow;
Exit;
end;
end;



end;

procedure Executed(code: byle);
const
ExecuteColor = Black + (LightGray shi 4);
var |
k: byte;
ch: char;
begin
OpenWindow(15,5,65,22,2 ExecuteColor, 1);
case code of
1 : begin
ExecuteBlock(1); .
CurmrentStatus{4);
if ForceExecute then
begin
BlockStatus(3,1);
StatusBar(1);
end
else.
begin
BlockStatus(3,0);
StatusBar(2);
end;
end;
2 : begin
ExecuteBlock(2);
CurrentStatus(1);
if ForceExecute then
begin
CurrentStatus(3);
BlockStatus(3,1);
if ProcessComplete then
begin
SavelnitLoad;
CurrentStatus(2);
DispExecute;
CurrentStatus(3);
BlockStatus(4,1);
StatusBar(1);
RestorelnitL.oad;
end
end
else
begin *
CurrertStatus(3);



BlockStatus(4,0);
StatusBar(2);
end,
end;
end;
CloseWindow;
end;

end.



unit Output;
imerface
uses

Init,Crt,Crt1,Input,Printer, Tool;

procedure Beep(code: byte);
procedure Wait;

procedure StatusBar(code: byte):
procedure ExecuteBlock(code: byte);
procedure BlockStatus(code,cp: byte);
procedure CurrentStatus(code: byte);
procedure Resulting(code: byte);
procedure Printing;

{End of interface Section)

procedure Beep(coda: byte);
begin
case code of

1 : begin
Sound(30);
Delay(3):
Nosound;

end;

2 : begin
Sound(220);
Delay(300);
Nosound;

end;

3: begin
Sound(800);
Delay(500);
Nosound;

end;
end;
end;

procedure Wait;

var



ch: char;
begin
ch := Readkey;
it ch=#0 then
ch := Readkey;
end;

procedure StatusBar(Code: byte);
const
NormColor = White + (Blue shi 4);
BlinkColor = White + (LightBlue shi 4);
begin
case code of
0: PutString(’ <ESC> Cancel'+
‘ * NormColor,1,16);
1: begin
PutString("  Success : *,NormColor,1,16);
PutString("  Press Any key  ,BlinkColor,25,16);
Beep(3):
Wait;
end;
2: begin
PutString(" ~ Not Success : ‘,NormColor,1,16);
PutString(" ~ Press Any key  *,BlinkColor,25,16);
Beep(2);
Wait;
end;
end;
end;

procedure ExecuteBlock(code: byte);
const

BlockColor = Black + (LightGray shi 4);
var

OldAttr: byte;
begin

OldAttr := TexiAttr;

TextAttr := BlockColor;

case code of

1 : begin
WriteLn;
WriteLn(’ PC Truss Execution Y
WriteLn(* Member Force )
Writeln;

" WriteLn(" Main File : *,UpcaseStr(Filename));
Writeln;



WriteLn(" Total  Current ');
WriteLn(* Member force  : *AccBar);
WriteLn;
WriteLn;
Writeln;
WriteLn{" Process Result Status’);
WriteLn("  Member Force R
Write;
end,
2 : begin
WriteLn;
WriteL.n(" PC Truss Execution Y
WriteLn(’ Member Force and Displacement
WriteLn;
WriteLn(" Main File : *,UpcaseStr(Filename));
Writeln;
WriteLn(* "Total  Current ');
WriteLn(* Member force  : ’,AccBar);
WiriteLn(” Displacement : ’,AccNode);
WriteLn;
WriteLn;
WriteLn(* Process Result Status’);
WriteLn("  Member Force M X
Write("  Displacement ()3
StatusBar(0);
end;
end;
TextAttr := OldAttr;
end;

procedure BlockStatus(code,cp: byte);
const
BlockColor = Black + (LightGray shi 4);
begin
TextAttr ;= BlockColor;
case code of
1 : begin
GotoXY(30,8);
Write(cp);
end;
2 : begin
GotoXY(30,9);
Write(cp):
end;
3 :if cp=0 then
begin



GotoXY(28,13);
Wirite("Not Complete’);

end

else

begin
GotoXY(28,13);
Write("Complete’);

end;

4 : if cp=0 then

begin
GotoXY(28,14);
Write("Not Complete’);

end

else

begin
GotoXY(28,14);
Write(*Complete’):

end;

end;
end;

procedure CumentStatus(code: byte);
const

NormColor = Black + (lightGray shi 4);

BlinkColor = Blaa( + (White shi 4);

var

OldAttr: byte;

pegin

OldAttr := TextAttr;

case code of
1 : begin
GotoXY(3.8);

. TextAttr := BlinkColor;
Write("Member force’);
GotoXY(3,9);

TextAttr := NormColor;
Write(‘Displacement’);
end;
2 : begin
GotoXY(3.8);
TextAttr := NormColor;
+  Write("Member force’);
GotoXY(3.9)
TextAttr ;= BlinkColor,;
Write(' Displacement’);
end;



end;

procedure ForceResult;
const
ResColor = Black + (LightGray shi 4);
TitleColor = Magenta + (LightGray shi 4);
var
Start,Stop,Count,i : byte;
Status : string;
KeyStroke : char;
DirCode : boolean;
begin
Count:=1;
OpenWindow(5,3,75,23,1,ResColor,1):
PutString(’FORCE RESULTED <2D-TRUSS SYSTEM>, TitleColor,3,1);
PutString('<ESC> : EXIT YitleColor,54,1):
PutString("ELEM LENGTH FORCE STRESS “.TitleColor,3.3);
PutString(’ ~~-=~=—=--=-= : * TitleColor,3.4);
TextAttr := ResColor; \
CheckRow(AccBar, 14,Count,Start,Stop);
Window(8,8,70,22);
for i:=Start to Stop do
begin
WriteLn(i: 4,Bar{i].Length: 12:2 Barfi].Force: 1 4:2);
Delay(25);
end;
repeal
KeyStroke:=ReadKey;
it KeyStroke=#0 then
begin
KeyStroke: =ReadKey;
DirCode:=True;
end
slse
DirCode:=False;
it DirCode then
begin

Clrscr;

CheckPage(AccBar,14,KeyStroke,Count);
CheckRow(AccBar,14,Count,Stant,Stop);
-for i:=Start to Stop do
begin
WriteLn(i: 4,Barfil.Length: 12:2,Bar{l].Force: 14:2);
Delay(25);
end; -
end;



until (DirCode=False) and (KeyStroke=#27);
CloseWindow;
end;

procedure DispResult;
const
ResColor = Black + (LightGray shi 4);
TitleColor = Magenta + (LightGray shi 4);
var
Start,Stop,Count,i © byte;
KeyStroke : char;
DirCode : boalean;
begin
Count:=1;
OpenWindow(5,3,75,23,1,ResColor,1);
PutString('DISPLACEMENT RESULTED <2D-TRUSS SYSTEM>' TitleColor,3,1);
PutString(*<ESC> : EXIT,TitleColor,54,1 5
PutString(NODE ~ X-DISP  Y-DISP. *,TitleColor,3,3);
PUString('—===-= =~ === === === = - TitleColor.3,4);
TextAttr := ResColor;
CheckRow(AccNode, 14,Count Start,Stop);
Window(8,8,70,22);
for i:=Start to Stop do
begin
WriteLn(i: 3,Node[i].DisX: 14:4,Node[i].DisY: 14:4);
Delay(25);
end;
repeat
KayStroke: =ReadKey;
if KeyStroke=#0 then
begin
KeyStroke: =ReadKey;
DirCode:=True;
end
else
DirCode: =False;
if DirCode then
begin
Clrscr;
CheckPage(AccNode, 1 4 KeyStroke,Count);
CheckRow(AccNode, 14,Count,Start,Stop).
for i:=Start to Stop do
begin
WriteLn(i: 3,Nodefi} DisX: 14:4,Node(i]. DisY:1 4:4);
Delay(25);
end;



end;.
urtil (DirCode=False) and (KeyStroke=#27);
CloseWindow;
end;

procedure VolumeResuit;
const
VolColor = Black + (LightGray shi 4);
TitleColor = Magenta + (LightGray shi 4);
var
Vol: real;
ch: char;
OldAtir,i: byte;
begin
OldAttr := TextAltr;
Vol := 0;
for iz=1 to AccBar do
Vol := Vol+ Barli].Area*Barfi].Length;
OpenWindow(5,5,75,10,1,VolColor, 1 )
TextAttr := VolColor;
PutString("VOLUMN OF MATERIAL USED <2D-TRUSS SYSTEM>,TitleColor,3,1);
PutString("<ESC> : EXIT’ TitleColor,54,1);
gotoXY(3,3);
Write("This Truss Usad Volumn of Material = *,Vol:6:2);
repeat
ch := Readkey
urtil ch=#27;
TextAttr := OldAttr;
CloseWindow;
end;

procedure Resulting(code: byte);
begin
case code of
1 : ReactionResult;
: ForceResult;
: DispResuit;
: VolumeResult;

2

3

4
end;

end;

procedure WaitPaper(code: byte);
const

Coor = Biack + (LightGray shi 4);
begin

Clrscr;



PutString(" Adjust New Paper Property <Y/N> ? *,Color,1,2);

Wait;

Clrscr;

case code of
1 : PutString(" Now Printing Node Data’ Color.4,2);

: PutString(" Now Printing Element Data’,Color,4,2);

: PutString(" Now Printing Load Data’,Color,4,2);

: PutString(" Now Printing Reaction Resuft’,Cclor,2,2);

: PutString(* Now Printing Force Result’,Color,2,2);

: PutString(" Now Printing Displacement Resuit’.Color,2,2);
end;

end;

O O b W N

procedure PrintNode;
var

it integer;
bégin

WaitPaper(1);

WriteLn(Lst,  *******
WriteLn(Lst, COORDINATE DATA <2D-TRUSS SYSTEM>');

WriteLn(Lst,’ o - wexs
Writel.n(Lst,’ NODE X-COOR Y-COOR’);
it AccNode<=50 then
for iz=1 to AccNode do
WriteLn(Lst,i: 15,Node(i}.PosX: 14:2 Node[i]. PosY:1 0:2);
if (AccNode>50) and (AccNode<= 100) then
begin
for i:=1 to 50 do
WriteLn(Lst.i: 15,Node[i}.PosX: 14:2,Nodefi].PosY:10:2);
WaitPaper(1);
for i:=51 to AccNode do
WriteLn(Lst,i: 15,Node[i].PosX: 14:2,Nodefi].PosY: 10:2);
end;
if (AccNode>100) and (AccNode<=150) then
begin
fori:=1 to 50 do
WriteLn(Lst,i: 15.Nodefi].PosX: 14:2 ,Nodefi}.PosY: 1 0:2);
WaitPaper(1);
for i:=51 to 100 do
WriteLn(Lst,i: 15,Nodefi].PosX: 1 4:2 Nodefi].PosY:1 0:2);
WaitPaper(1);
for iz=101 to AccNode do
WriteLn(Lst,i: 15,Node[il.PosX: 14:2,Nodefi].PasY: 10:2);
end;
end;



procedure PrintElement;
var
i: integer;
begin
it (AccBar <= 50) then
begin
WaitPaper(2);
WriteLn(Lst,  *=**=* i ¢
Writet.n(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(Lst,  **=*"* sexsrsrrrassrvearanasasnsa).
WriteLn(Lst,’ ELEM 1-NODE 2-NODE’);
for iz=1 to AccNede do
WriteLn(Lst,i:5,Bar{i}.Length: 14:2,Bar{i}.First: 10,Barfi).Second: 10);
end;
it (AccBar > 50) and (AccBare=100) then

begin

WaitPaper(2);
WriteLn{Lst,’ ** 1 )
WriteLn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(Lst.’ ........ : :tlatl'.t');
WriteLn(Lst,’ ELEM 1-NODE 2-NODE’);
for i:=1 to 50 do

WriteLn(Lst,i: 5,Barfi}.Length: 14:2,Bar{i}.First: 10,Bari].Second:10);
WaitPaper(2);
WriteLn(Lst,  ==* 1 Tk
WriteLn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(Lsty| s s A %
WriteLn(Lst,” ELEM 1-NODE 2-NODE');

for i:=51 to 100 do
WriteLn(Lst,i:5,Barfi].Length: 14:2,Bar{i].First: 10,Bar(i]. Second: 10);
end;
if (AccBar > 101) and (AccBar<=150) then

begin
WaitPaper(2); =
WriteLn(Lst, ~ *ssssressrrrssanserssessanssansessusseanss %
WriteLn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(Lst, ~ =ss=ssvssssressnsssmssesansevunnne somnnvevrvrery;
WriteLn(Lst,’ ELEM 1~NODE. 2-NODE’);

for i:=1 to 50 do
WriteLn(Lst.i:S‘Barﬁ].Length: 14:2,Bar{i].First: 10,Bar{i].Second: 1 0):

WaitPaper(2);

WriteLn(Lst,” * e )R
Writebn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
Writebn(Lst,’  *** wener):
WiiteLn(Lst,’ ELEM 1-NODE 2-NODE');

fori:=5110 100 do



WriteLn(Lst,i:5,Bar{i].Length: 1 4:2,Barfi}.First: 10,Bar{i}.Second: 1 o);
WaitPaper(2);

WriteLn(Lst,’ EEREEERYEEMCRTTESACCE XSRS TES sEEEE rxx ).'
Writetn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(Lst,' . tt-‘tt-ttttﬁtl"-ttltttt-!.t‘)-'
WriteLn{Lst,’ ELEM 1-NODE 2-NODE’);

for iz=101 to AccNode do
WriteLn(Lst.i:5 Bar{ilLength: 1 4:2,Barfil.First: 10,Barfi].Second: 10);
end;
if (AccBar > 151) and (AccBar<=200) then

begin

WaitPaper(2);

WriteLn(Lst.’ - versesanes o ):
Writetn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(le,' —ERE =% --tttt!tltttt')-'
WriteLn(Lst,’ ELEM 1-NODE = 2-NODE’);

fori:=1 fo 50 do
WiriteLn(Lst,i:5,Barfi).Length: 1 4:2 Bar(i}.Firsi: 10,Bar{i].Second: 1 o).
WaitPaper(2);

WriteLn(Lst,’ )
WriteLn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(lst,  *** Oy
WriteLn{Lst,’ ELEM 1-NODE 2-NODE’);

for i:=51 10100 do
WiiteLn(Lst,i: 5.Bar{il.Length: 1 4:2,Barfi).First: 10,Barfi].Second: 10);
WaitPaper(2);

WriteLn(Lst.’ - aid | [ vt "N );
WriteLn(Lst, ELEMENT DATA  <2D-TRUSS SYSTEM>'),
WriteLn(Lst,’ sxreenes wnes “);
WriteLn(Lst,’ ELEM 1-NODE  2-NODE');

for i:=101 to 150 do
WriteLn(Lst,i:5,Barfi].Length: 1 4:2,Barfi].First: 10,Barfi].Second: 10);
WaitPaper(2);

WriteLn(Lst, Tesenvrnses swvemnns . -);
WriteLn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
writeLn(Lst!  ** - Y
WriteLn(Lst, ELEM 1-NODE  2-NODE’);

fori:=151 to 200 do
WiriteL.n(Lst,i:5,Bar{i].Length: 14:2,Bar{i].First:1 0,Barfi}.Second:10);
end;
if (AccBar>151) and (AccBar<=200) then
begin
WaitPaper(2);
foriz=1 to 50 do
WriteLn(Lst,i: 5,Bar{i].Length: 1 4:2 Barfi].First:1 0,Barfi}.Second: 10);
WaitPaper(2);



WriteLn(Lst,,  ******* rxmwman -

WriteLn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');

WriteLn(Lst, ==
WriteLn(Lst,’ ELEM 1-NODE  2-NODE');
for iz=51 to 100 do

WriteLn(Lst.i:5,Bar(i} Length: 1 4:2,Bar{i].First: 10,Bar{il.Second: 10):
WaitPaper(2);

WriteLn(Lst,’ ' . - =
WiiteLn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(Lst,”  **=*** xarermarers

WriteLn(Lst.’ ELEM 1-NODE 2-NODE’);

foriz=101 to 150 do
WriteLn(Lst i:5.Bar{i].Length: 1 4:2,Barfi].First: 10,Bar{i}.Second: 10);

WaitPaper(2);

WriteLn(Lst, ** v ad
WriteLn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(Lst,’

WriteLn(Lst,’ ELEM 1-NODE 2-NODE’);

for i:=151 10 200 do
WriteLn(Lst,i: 5, Bar[i].Length: 14:2,Bar{i].First: 10,Bar{i}.Second: 10);

WaitPaper(2):

WriteLn(Lst,’

WiriteLn(Lst,’ ELEMENT DATA  <2D-TRUSS SYSTEM>');
WriteLn(Lst,’

WriteLn(Lst,’ ELEM 1-NODE 2-NODE’);

for i:=201 to 250 do
WriteLn(Lst,i:5,Bar{i].Length: 14:2,Bar{il.First: 10, Barfi).Second: 1 0);
end;
end;

procedure Printload;
type

LoadList= array{1..125] of integer;
var

ListLoad: LoadList;

Accload,i: integer;

procedure SortLoad(var Accload: integer;var ListLoad: LoadList):
var
i,j: byte;
begin
Accload := 0; j:=0:
for i:z=1 to AccNode do
begin
it (Load|i].SizeX<>0) or (Load[i].SizeY<>0) then
begin



tnc(Accload);
inc(j);
ListLoad(j} := i;
end;
end;
end;

begin

SortLoad(AccLoad,ListLoad);

if AccLoad<=50 then

begin
WaitPaper(3);
WriteLn(Lst,  **e=ewsesssssrsssascorsunsrssassrsssaznnsrrvrrrveves ):
WriteLn(Lst,” LOAD DATA <2D-TRUSS SYSTEM>');
WriteLn(Lst,’ caeaw):
WriteLn(Lst,’ NODE X-COOR Y-COOR’);
fori:=1 to 50 do

WriteLn(ListLoad[i): 5 Load{ListLoad{i]}.SizeX: 1 4:2 Load[ListLoad[f]}.SizeY:10:2);

end; )

if (AccLoad>51) and (AccLoad<=100) then

begin
WaitPaper(3); -
WriteLn(Lst,’  ** ¢ Ly Y1
WriteLn(Lst,’ - LOAD DATA <2D-TRUSS SYSTEM>');
WriteLn(Lst,’ wexe -Y;
WriteLn(Lst,’ NODE X-COOR Y-COOR');
fori:=1 to 50 do

WriteLn(ListLoad{i}:5,Load|Listt oad{i]).SizeX: 1 4:2 Load|ListLoad(i]}.SizeY: 10:2);

WaitPaper(3);

WriteLn(Lst,’ -y;
WriteLn(Lst,’ LOAD DATA <2D-TRUSS SYSTEM>');
WriteLn(Lst,” ** 3 Sy );
WriteLn(Lst,’ NODE X-COOR Y-COOR')

for i:=51 to Accl.oad do
WriteLn(ListLoad(i: 5L oad{ListL.oad(i]}.SizeX: 1 4:2,L oad]ListLoad{i]].SizeY: 10:2);
end;
if (AccLoad<101) and (AccLoad<=150) then
begin
WaitPaper(3):
WriteLn(Lst,  *=*======== . sxsaravmrarvense )
WriteLn(Lst,’ LOAD DATA <2D-TRUSS SYSTEM>');
WriteLn(Lst,  S**ee=rssxssasyrassscsrernsrecs . ¥
WriteLn(Lst,’ NODE X-COOR Y-COOR');
fori:=1 to 50 do
WriteLn(ListLoad[: 5 L oad{ListLoad[i]].SizeX: 1 4:2 Load[ListLoad[i[}.SizeY: 10:2):
WaitPaper(3);




procedure PrintForce;
var
i: integer;
begin
it (AccBar <= 50) then
begin
WaitPaper(2);
WriteLn(Lst,”  "*==* * iubabuiinhdviitniin %
WriteLn(Lst,’ FORCE RESULTED <2D-TRUSS SYSTEM>');
WriteLn(Lst,,  **s*=>>* i )
WriteLn(Lst,’ ELEM LENGTH FORCE');
for i:=1 to AccNode do
WriteLn(Lst,i:5,Bar{il.Length: 14:2,Bar{i}.First: 10,Bar{i].Second: 10);
end;
it (AccBar > 50) and (AccBar<=100) then
begin
WaitPaper(2); NG
WriteLn(Lst,’ Vo =k
WriteLn(Lst,’ FORCE RESULTED <2D-TRUSS SYSTEM>');
WriteLn(Lst,,  **** S *3 )
WriteLn(Lst,’ ELEM LENGTH FORCE’);
for iz=1 to 50 do
WriteLn(Lst,i: §,Barfi].Length: 14:2,Barfi].First: 10,8arfi].Second: 1 0):
WaitPaper(5);
WriteLn(Lst,” =*** wemny.
Wiritetn(Lst,’ FORCE RESULTED  <2D-TRUSS SYSTEM>');
WriteLn(Lst,” ** ps )
WriteLn(Lst,’ ELEM LENGTH FORCE’);
fori:=51 to 100 do
WriteLn(Lst,i:5 Barfi]Length: 14:2 Barfi].First: 10,Barfi].Second: 10);
end;
it (AccBar > 101) and (AccBar<=150) then

begin
WaitPaper(5);
WriteLn(Lst,’ EERSEEEREREETISESIOL )
WriteLn(Lst,’ FORCE RESULTED  <2D-TRUSS SYSTEM>');
WriteLn(Lst, ** i )
Writetn(Lst,’ ELEM LENGTH FORCE");

fori:=1to 50 do
WriteLn(Lst,i:5,Bar{i}.Length: 14:2 Barfi). First: 1 0,Bar{i].Second: 10);

WaitPaper(5);

WriteLn(Lst,”  **** -~ )
WriteLn(Lst.’ FORCE RESULTED <2D-TRUSS SYSTEM>');
WriteLn(Lst.”  ***** wuns — semmmnnn):

WriteLn(Lst,’ ELEM LENGTH FORCE");



fori:=51 10 100 do
WriteLn(Lst.i:5,Bar(i].Length: 14:2,Barfi].First: 10,Barli). Second: 10);

WaitPaper(5):

Wri‘leLn(Lst,' Tensx EEBRENERSSES -ttl"):
WriteLn(Lst,’ FORCE RESULTED, <2D-TRUSS SYSTEM>');
WriteLn(Lst, . )
WriteLn(Lst,’ ELEM LENGTH FORCE");

for =101 to AccNode do
WriteLn(Lst.i:5 Bar{i].Length: 14:2 Barfi).First: 10,Barfi].Second: 10);
end;
if (AccBar > 151) and (AccBar<=200) then
begin
WaitPaper(2);
WriteLn(Lst,’ b %
WriteLn(Lst, FORCE RESULTED  <2D-TRUSS SYSTEM>');
WriteLn(Lst,  *=*=eme=ess o )i
WriteLn(Lst,’ ELEM LENGTH  FORCE');
fori:=1 to 50 do .
WriteLn(Lst,i: 5,Bar{i].Length: 14:2,Barfi].First: 1 0,Barfi]. Second: 1 0):
WaitPaper(5);

WriteLn{Lst,”  *** s cweny:
WriteLn(Lst,’ FORCE RESULTED  <2D-TRUSS SYSTEM>');
Writeln@Ldl,’ Y T o e e Y );
WriteLn(Lst,’ ELEM LENGTH FORCE');

for i:=51 10 100 do
WriteLn(Lst.i: 5,Barfi}.Length: 1 4:2 Barfi].First: 10,Bar{i].Second: 10);
WaitPaper(5);

WriteLn(Lst,”  * seenry:
WriteLn(Lst,’ FORCE RESULTED  <2D-TRUSS SYSTEM>');
WriteLn(Lst,’ )
WriteLn(Lst,’ ELEM LENGTH FORCE’);

for i:==101 to 150 do
Writel.n(Lst.i: 5.Barfi].Length: 14:2, Barfi}.First: 1 0,Bari).Second: 10);

WaitPaper(5);

WriteLn(Lst, - savvrssunsaaas),
WriteLn(Lst,’ FORCE RESULTED <2D-TRUSS SYSTEM>');
WriteLn(Lst, ** ):
WriteLn(Lst,’ ELEM LENGTH FORCE');

fori:=151 to 200 do
WriteLn(Lst,i: 5.Bar{i].Length: 14:2 Bar{i].First: 10,Bar{i].Second: 1 o)
end;
if (AccBar>151) and (AccBar<=200) then
begin
WaitPaper(2);
fori:=1 to 50 do
WriteLn(Lst,i:5,Barfi).Length: 14:2,Barfi].First: 1 0,Barfi].Second: 10);



WaitPaper(5);

WmeLn(Lst" ‘-“I"'I‘"""‘.‘."'.‘-l.'l"*."“'""“l-"""ﬂ');
WriteLn(Lst,- FORCE RESULTED  <2D-TRUSS SYSTEM>');
Wr'neLn(Lst" ﬁ‘tl"."‘-"“.-."'.'."’.".*".‘-'U.l""."".’“');
WrteLn(Lst, ELEM LENGTH  FORCE’)

for i:=51 to 100 do
WriteLn(Lst,i:5 Barfil.Length: 1 4:2 Bar{i].First: 10,Barfi}. Second: 10);

WaitPaper(5);

WriteLn(Lst,  ======sw=sssssreucssvasuresmvsnnonrns swrssurencanw),
Writebn(Lst,’ FORCE RESULTED <2D-TRUSS SYSTEM>');
WriteLn(Lst,' --.u-a---u-u.:--u---u--u.---u-u‘u-s-u----u-);
WriteLn(Lst,’ ELEM LENGTH  FORCE');

fori:=101ta 150 do
WriteLn(Lst,i: 5,Barfi].Length: 14:2,Barfi].First: 1 0,Bar{i}.Second: 10);

WaitPaper(5);

WriteLn(kst,’ srxsarany o » S
WriteLn(Lst,’ FORCE RESULTED  <2D-TRUSS SYSTEM>');
WriteLn(Lst,”  *** werEsnay sressmssssnsErry *r ):
WriteLn(Lst,’ ELEM LENGTH FORCE');

for =151 to 200 .do
WriteLn(Lst.i: 5,Bar(ij Length: 14:2 Bar[i].First: 10 Bar{i].Second: 10);
WaitPaper(5);

WriteLn(Lst,’ - r )
WriteLn(Lst,’ FORCE RESULTED <2D-TRUSS SYSTEM>');
WriteLn(Lst, ’ e SN e A1 )
WriteLn(Lst,’ ELEM LENGTH  FORCE');

for i:=201 to 250 do
WriteLn(Lst,i:5,Barfi].Length: 1 4:2,Bar{i}.First: 1 0,Barfi].Second: 10);
end;
end;

procedure BlockPrinted;
type
Head = array[1..2,1..3] of string;
const
Color = Black + (LightGray shi 4);
BlockColor = White + (Cyan shl 4);
BarColor = White + (Blue shi 4);
Headed : Head = ((" Node Data  °,
’ Element Data *,
*Load Data *),
(" Reaction
' Member Force ’,
* Displacement *
)

var



cn1,cn2,col,row,cd: byte;
ch: char;
Doned,Cr: boolean;
begin
PutString(" Printing *,BlockColor,20,1);
PutString(’ Print Data *,BlockColor,5,3).
PutString(" Print Result *,BlockColor,28,3);
Doned := False;
col:=1; row:=1;
repest
forcnl:=11t02do
for cn2:=1 to 3 do
PutString(Headed{cn1 .cn2},BlockColor,5+24%(cn1-1),4+cn2);
PutString(Headed{col,row},BarColor,5+24*(col-1),4+row);
PutString(®  <Esc>: Exit <Enter>: Select’,BlockColor,2,11);
ReedFunckey(ch);
if (FuncKey) then
case ch of
#72 : begin
it (row=2) or (row=3) then
Dec(row)
else
begin
if col=1 then
begin
coli=2;
row:=3;
end
else
begin
col:=1;
row:=3;
end;
end;
end;
#80 : begin
it (row=1) or (row=2) then
inc(row)
else
' begin
if col=1 then
begin

row:=1;
end

else



begin
col:=1;

row:=1;

#75 : begin
if col=1 then
col:=2
else
col:=1;
end;
#77 : begin
if cot=2 then
col:=1

else

else
begin
if ch=#27 then
begin
Doned := True;
cd:=0;
CloseWindow;
end;
if ch=#13 then
begin
if col =1 then
cd:=row
else
cd:=row+3;
Cr:=True;
end;
end;
it Cr then
begin
OpenWindow(25,10,55,14,1,Calor, 1);
case cd of
1 : PrintNode;
: PrintElement;
: PrintiLoad;
: PrintReaction;

: PrintForce;
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: PrintDisp;



end;
CloseWindow;
Cr:=False;
end;
until Doned;
end;

procedure Printing;

const
BlockColor = White + (Cyan shi 4);

var
cd: byte;

begin
OpenWindow(15,7,65,20,1,BlockColor, 1);
BlockPrinted;

end;

end. {of unit}



unit Info;

interface

uses
Cn,Crt1,init,Tool,Dos;

procedure About;

procedure GetLegal(var Ok: boolean);

procedure Directory;

procedure Os_Shell;

function BlockFile(var s: string): boclean;

function FileExist(F: string): boolean;

Junction FileList(F1,F2,F3,F4,F5: string): boolean;
function FileExtend(s1,s2: string): string;
procedure GroupExtend(var s1,52.s3,84,s5: string);
procedure FileNotFound:

function QuitStatus: boolean;

implementation

procedure About;

const -
AboutColor = Yellow + (Cyan shl 4);
CharColor = White + (Cyan shl 4);

var

ch: char;

begin

OpenWindow(20,6,60,18,2,AboutColor, 1);

CursorOff;

PutString(’ Turbo PC-Truss * CharColor,1.2);
PutString(’ version 1.0 *,CharColor,1,3);
PutString("  Special Project 4th(Year) by  ’,CharColor,1,5);
PutString(’ Sincharoen Tangkhantikul * CharColor,1,7);
PutString(’ Akarat  Sritan * ,CharCoior, 1,8);
PutString(" Department Civil Engineering KMITL * CharColor,1,10);
ch:=Readkey;

CursorOn;
CloseWindow;

end;

function BlockFile(var s: string): boolean;
const

BlockColor = Black + (LightGray shi 4);
var

OldAttr: byte;

aa: boolean;

begin



OldAttr ;= TextAttr,
CursorOn;
OpenWindow(15,6,55,8.1,BlockColor,1);
TextAttr := BlockColor;
GotoXY(3,1); Write("Enter Filename :");
ReadString(20,1,8a,8);
CloseWindow;
CursorOff,
BlockFile := aa;
TextAttr := OldAttr;
end;

function FileExist(F: string): Boolean;

var
Sr: SearchRec;
begin
FindFirst(F AnyFite,Sr);
FileExist := DosError = O;
end; .

function FiteList(F1,F2,F3,F4,F5: string): boolean;
begin
if {FileExist(F 1)) and (FileExist(F2)) and (FxleExfst(F3)) and
(FileExist(F4)) and (FileExist(F5)) then

FileList := True
else
FileList := False;
end;

function FileExtend(s1,s2: string): string;

var
post: integer,

begin
post := Length(s1)-3:
it s1[post}="" then
begin

s1 1= Copy(s1,1.post-1)
s1 := Concat(s1,".’,52);
end
else
s1 := Concat(s1."',s2);
FileExtend := s1;
end;

procedure GroupExtend(var s1,52,53,54.55: string);
begin



s1 := FileExtend(s1,'dat’);

s2 := FileExtend(s2.'co0’):

s3 := FileExtend(s3,'bou’);

s4 := FileExtend(s4,'elm’);

5 := FileExtend(s5. npt);
end;

procedure FileNotFound;
const
BlockColor = White + (Red shi 4);
EscColor = Yellow + (Red shi 4);
var
ch: char;
Begin
OpenWindow(25,6,55,8,1,BlockColor, 1 X
PutString(’ File Not Found. Press * BlockColor,2,1);
PutString(‘ESC *,EscColor,25,1 Y s
repeat -4
ch := ReadKey;
untit ch = #27;
CloseWindow;
end;

function QuitStatus:boolean;
const
QuitColor = Yeliow +(LightGray shi 4);
var
ch:char;
begin
CurSorOff;
OpenWindow(28,12,52,14,1,QuitColor, 1 )
repeat
PutString(’ Are you sure <Y/N>? * QuitColor,2,1);
ch:=Upcase(Readkey);
untit (ch="Y") or (ch="N');
CloseWindow;
if ch="Y" then
QuitStatus: =True
else
QuitStatus:=False;
CursorOn;

end;

procedure Directory; N
const
DirectColor = White  + (Cyan sht 4);



ErrorColor = Yellow + (Magenta shi 4);
BlankColor = LightCyan + (Blue shl 4);
var
D1,D2: String;
i: byte;
ch: char;
Done: boolean;
OldAttr: byte;
begin
OldAttr := TextAttr;
OpenWindow(15.8,65,10,1,DirectColor, 1 )
Window(16,9,62,9);
GetDir(0,D1);
D2:=UpcaseStr(D1);
CursorOn;
TextAttr := DirectColor;
Write("Enter Data Directory : '); .
TextAttr := BlankColor;
GotoXY(24,1); CirEol;
ReadString(WhereX WhereY Done,D2);
CursorOff;
CloseWindow;
if (Done) and (D2<>#27) then
begin
{31~} ChDIr(D2); {sl+}
if loResult <> O then
begin
OpenWindow(24,8,56,10,1,ErrorColor,1):
TextAttr := ErrorColor;
Write(" Directory Not Found  "+#7),
chDir(D1);
ch:=ReadKey;
CloseWindow;
end
eise
begin
OpenWindow(24,8.56,10,1 DirectColor,1);
TextAttr := DirectColor;
Write(" Now Directory Changed Already’+#7);
ch:=ReadKey;
CloseWindow;
end;
end;
TextAttr ;= OldAlir,
end;



procedure Os_Shelt;begin
Window(1,1,80,25);
TextAttr:=7; Clrscr;
CursorOn;
WriteLn(* Type EXIT to retumn to PC Truss...’);
SwapVecto;s;
Exec(GetEnv("COMSPEC"), ")
SwapVectors;
if DosEfmor <> 0 then

WriteLn(*Could not execute COMMAND.COM’);

WriteLn;
ColorScreen(1,2,80,24,16+7);
DisplayMainMenu;
CursorOfi;

end;

procedure GetLegal(var ok: boolean);
const
LegalColor = LightCyan+ (Blue shi 4)
CharColor =Black + (Cyan shi 4);
NormmColor = Black + {LightGray shi 4);
BottonColor = White  + (Green shi 4);
Shadow = Black + (Cyansht 4);
var P
OfidAttr,Select: byte;
Okl boolean;
Done: boolean;
ch: char;

procedure Legalin;

var
afi: Text;

begin
Assign(afi FileExtend(Filename,'dat’));
Rewrite(afi);
WriteLn(afi,Title);
WriteLn({afi,LUnit);
WriteLn(afi,FUnit);
WriteLn(afi,Engineer);
Close(afi);

end;

procedure DrawBotton;

begin
PutString(" <OK> *,NormColor,10,13);
PutString(”,Shadow, 18,13).



PutString('BBSBBBBS’ Shadow, 11,14);
PutString(" AGAIN *NormColor,23,13);
PutString("”",Shadow,30,13);
PutString("BBBBSBS" Shadow,24,14);
PutString(" CANCEL " ,NormColor,35,13);
PutString("* .Shadow,43,13):
PutString('B8SEBBHS’, Shadow,36,14);
end;

procedure SelectBotion(code: byte):
begin
case code of
1: begin
PutString(’ <OK> *BottonColor, 10,1 3);
PutString("”,Shadow, 18,14);
PutString('BBBBBBEY", Shadow,11,14);
end;
2: begin
PutString(* AGAIN *,BottonColor,23,1 3)
PutString("’,Shadow,30,13);
PutString('BBEBBOS’, Shadow,24,14);
end,
3: begin
PutString(" CANCEL * BottonColor,35,1 3%
PutString("”’,Shadow,43,13);
PutString(‘ BEBBBEBS’, Shadow,36,14);
end;
end;
end,

begin
OldAttr := TextAttr;
OpenWindow(15,6,65,21,2.CharColor,1);
Window(16.,7,60.19);
TextAttr := CharColor;
GotoXY(5.2); Write("Master Filename : °);
GotoXY(5,4); Write(" Project Title : ).
GotoXY(5,6); Write( Length Unit :°);
GotoXY(5,8); Wiite(”  Force Unit :°);
GotoXY(5,10); Write(’ Engineer : ')
TextAtlr ;= LegalColor;
GotoXY(24,2); ClrEol;
GotoXY(24,4); CirEol;
GotoXY(24,6); CkEol;
GotoXY(24,8); ClrEol;
GotoXY(24,10); CirEol;



DrawBotton;
repesl
CursorOn;
repeat
ReadString(24,2,0kk Filename);
until (Length(Filename )<= 8) and (Filename{1}<>#27);
ReadString(24,4,0kk. Title);
ReadString(24,6,0kk,LUnit);
ReadString(24,8,0Kkk,FUnit);
ReadString(24,10,0kk Engineer);
Select := 1;
Done := False;
CursorOff;
repeat
DrawBotton,
SelectBotton(Select);
ReadFuncKey(ch);
if FuncKey then
case ch of
#77 : if Select<3 then
Inc(Select)
else
Select := 1;
#75 : it Select>1 then
Dec(Select)
eise
Select := 3;
end
else
if (ch=#13) then
Done:=True;
DrawBotton;
SelectBotton(Select)
untit Done;
until (Select=1) or (Select=3).
it (Select=1) then

begin
Ok := True;
Legalin;
end
else
Ok := False;
CloseWindow;

TextAttr := OidAttr;
end;



end. {of unk}
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implementation

var

regs: regislers;

procedure XYtoRC(x, y: byte; var r, c: byte),
var

x1,y1: byte;
begin

x1 := Lo(WindMin);

y1 := Hi{WindMin);

r i=yl+y;

c = x1+x;

end;

procedure PutChar(ch: char; attr, X, y: byte).
var”

r,c: byte;
begin

XYtoRC(x,y.r.c);

ScreenPtrifr,c] := Ord(ch)+aitr"$100;
end;

procedure PutString(s: string; attr, X, y: byte);
var
r.c,i,k: byte;
begin
XYtoRC(x.y.r.c);
i:=0:
for k:=c to (c+Length(8)-1) do
begin
inc(i);
ScreenPtrA[r k] := Ord(sfi])+attr*$100;
end;
end;

function GetChar(x.y: byte): char:
var
r,C: byte;
begin
XYtoRe(x.y.r.c):
GetChar := chr(ScreenPtr[r,c]-TextAttr*$100);
end;

procedure SetCursor(top, bottom: byte);



begin

RegsAH := 1;
Regs.CH := top;
Regs.CL := bottom;
intr($10,Regs);
end;
procedure CursorOn;
begin
RegsAH := 1;
Regs.CH := 12;
Regs.CL 1= 13;
intr($10,regs);
and;
procedure CursorOff;
begin
RegsAH := 1;
Regs.CH := 20;
Regs.CL := 0;
inr($10,regs);
end;

procedure ClearScreen(x1, y1.x2, y2: byte);
begin

Window(x1, y1, x2, y2);
TextAttr := 7,
Clrscr;

end;

procedure BlockScreen(x1, y1, x2, y2, atir: byte);
var
col,row: byte;
begin
for col:=x1 to x2 do
for row:=y1 to y2 do
putchar(#219,Attr.col.row);

end;

prodedure ColorScreen(x1, y1, x2, y2, aftr: byte);
var

xx1.yy1.0x2,yy2: byte;
begin

xx1:=Lo(WindMin);

yy1:=Hi(WindMin);

xx2:=Lo(WindMax);



yy2:=Hi(WindMax);

Window(x1.y1,x2,y2):

TextAttr:=attr;

Clrscr;

Window(xx1.yy1,02.yy2);
end;

procedure CenterStr(s: string; y1, attr: byte);

var
x 1,col,row: byte;

begin
x1 1= ((Lo(WindMax)-Lo(WindMin))-Length(s)) div 2 +1;
PutString(s.attrx1,y1);

end;

function UpcaseStr(s: string): string;
var J

i imteger; ~.
begin

for i:=1 to Length(s) do

sfi} := Upcase(sfil);

UpcaseStr:=s;

end;

procedure WindowBox(x 1, y1, 2, y2, style: byte);
const
BoxStyle : amay[1.3,1..8] of char =
((#218.#191,#192,#217,2196,#196,#179,#179),
(#201,#187.#200.#1 88,£205,#205,#186,#186),
(#219,#219,£219,#219,#223,#220,#219,#21 9
var
col,row,attr © byte;
begin
attr := TextAlir;
PutChar(BoxStyle[styte, 1].attr.x1.y1 )
PutChar(BoxStylestyle,2].atir x2.y 1 )
PutChar(BoxStyle[styie,3],attr x1.y2);
PulChar(BoxStyle[styte.4],anr,x2.y2);
for col:=x1+1 to x2~-1 do
begin
PutChar(BaxStyle[style,5},attr,coly 1 ):
PutChar(BaxStyle[style, 6].attr,col.y2);
end;
for row:=y1+1toy2-1 do
begin
PutChar(BoxStyle(style, 7}, attr.x 1 Jrow);



PutChar(BoxStyle{style,8).attr.x2,row);
end;
end;

procedure WindowFrame(x1, y1, X2, y2, style, winAttr, code: byte):
var
OldAttr,i : byte;
begin
OldAttr := TextAtir;
window(x1.y1.x2.y2);
TextAttr := WinAttr;
Clrscr;
Window(1,1,80,25);
WindowBox(x1,y1,x2,y2.style);
case code of
1: begin
for i2=x142 to x2+2 do
PutChar(GetChar(i,y2+1),8.iy2+1);
fori:=y1+1 toy2+1 do
begin
PutChar(Getchar(x2+1,i),8x2+1,i);,
PutChar(GetChar(x2+2.i),8 x2+2.0);
end;
end;
end;
TextAttr:=OldAttr;
Window(x1+1,yt+1.x2-1y2-1);
end;

procedure OpenWindow(x1,y1.x2,y2 style winatir,code: byte);
var
Block: WindowLink;
LineLength.WindowSize,I: integer;
row: byte;
begin
case code of
0 : begin
LineLength := x2-x1+1;
WindowSize := LineLength®(y2-y1+1)*2+FixedSize;
if (x2>80) or (y2>25) or (x2-x1<2) or (y2-y1<2) then
ErrorWindow:=1
else if (abs(MemAvail) < WindowSize) then
ErrorWindow:=2;
if ErrorWindow = O then
begin -
GetMem(Block WindowSize);



Block* X1 := x1;
Block*.X2 := x2;
Blockr.Y1 :=y1;
Block”.Y2 := y2;
Blockr.X := WhereX;
. Blockr.Y := WhereY;
Block®.BackLink := ActiveWindow;
ActiveWindow := Block;
Inc(WindowCount);
Block”.ID := WindowCount;
=1
for row:=y1 to y2 do
begirn
Move(ScreenPtri[Row x 1 1,Block?.ScreenContemisfi],LineLength®2);
| := l+LineLength;
end;
end;
end;
1 : begin -
LineLength := x2-x1+3;
WindowSize := LineLength®(y2-y1+2)*2+FixedSize;
it (x2>78) or (y2>24) or (x2-x1<2) or (y2-y1<2) then
EmrorWindow:=1
else if (abs(MemAvail) < WindowSize) then
ErvorWindow:=2;
if ErrorWindow = O then
begin
GetMem(Block WindowSize);
Block* X1 := x1;
Block*.X2 := x2+2;
Blockr.Y1 := y1;
Blockr.Y2 := y2+1;
Blockr X := WhereX;
Blockr.Y := WhereY;
BlockA.BackLink := ActiveWindow;
ActiveWindow := Block;

inc(WindowCount);
Block*.ID := WindowCount;
1:=1;

for Row:=y1 toy2+1 do
begin
Move(ScreenPtr"[Rw,ﬂ],BIod(".ScreenCorﬁems{l],UneLength'Z);
} ;= l+LineLength;
end;
end;
end;



end;
WindowFrame(x1.y1,x2,y2 style,winAttr,code);
end;

procedure CloseWindow;
var
Block: WindowlLink;
LineLength,WindowSize,l: integer;
row: byte;
begin
it ActiveWindow <> nil then
begin
Block := ActiveWindow;
LineLength := Block*.X2-Block*.X1+1;
WindowSize = LineLength(Block®.Y2-Block®.Y1+1)"2+FixedSize;
Dec(WindowCour);
=1
for row:=Block”.Y 1 to Block*.Y2 do
begin
Mwe(Bmﬁ.SaeenComecns[n,SoteenPtr“[Row,Blod(*.X1],LineLengih‘z):
I:=l+LineLength;
end;
ActiveWindow := Block*.BackLink;
if ActiveWindow = nil then
Window(1,1,80,25)
else
with ActiveWindow* do
Window(x1+1,y1+1x2-1y2-1);
GotoXY (Block*.X,Block™.Y):
FreeMem(Block WindowSize);
end;
end;

procedure IdentifyCrt;
begin
case CrtType of
0..3 : VideoSeg := ColorSeg;
7 : VideoSeg := MonoSeg;
end;
end;

procedure Initial;
begin
IdentifyCrt;
ActiveWindow := nil;
FixedSize := Sizeof(WindcmCorﬂro!Blod()—Sizeof(ScreenBlock);



unit Crt1;
interface
uses
Crt.Dos;
type
ScreenArray = array{1..25,1..80] of integer;
ScreenBlock = array{1..2000]j of integer;
Windowlink = *WindowControlBlock;
WindowControlBlock = record
x1,y1x2y2: integer;
x.y: integer;
ID: byte;
BackLink: Windowl.ink;
ScreenContents: ScreenBlock;
end;
const
ColorSeg = $B800;
MonoSeg = $B000;
var
VideoSeg: word;
CiiType: byte Absoliste $0040:30049;
CursorMode: word Absolute $0040:30060;
Vport: word Absolute $0040:30063;
ScreenPtr: "ScreenArray;
ActiveWindow: WindowLink;
FixedSize: integer;
WindowCount: byte;
ErrorWindow: byte;

procedure XYtoRC(x, y: byte; var r, c: byte);

function GetChar(x.y: byte): char;

procedure PutChar(ch: char; attr, x, y: byte);

procedure PutString(s: string; attr, x, y: byte);

procedure SetCursor(top, bottom: byte);

procedure CursorOn;

procedure CursorOff;

procedure ClearScreen(x1, y1, x2, y2: byte);

procedure BlockScreen(x1, y1, x2, y2, attr: byte);

procedure ColorScreen(x1, y1, x2, y2, attr: byte);

procedure CenterStr(s: string; y1, attr: byte);

function UpcaseStr(s: string): string;

procedure WindowBox(x1, y1, x2, y2, style: byte);

procedure WindowFrame(x 1, y1, x2, y2, style, winattr, code: byte);
procedtre OpenWindow(x1, y1, X2, y2, style, winatir, code: byte);
procedure CloseWindow;



ScreenPtr := Ptr(VideoSeg,0);
Window(1,1,80,25);
WindowCount:=0;
ErrorWindow := 0;

end;

begin
Initial;
end.



unit Tool;

interface

uses

Crt,Crt1;

var

Key: char;
FuncKey,QuitMenu,EScPress: boolean;
CurremChoice: byte;

const

Retum_Key = #13;

Esc_Key = #27;

F1 = #59; F2 = #60;

F3 = #61; F4 = #62;

F5 = #63; F6 = #64;

F7 = #65; F8 = #66;

F9 = #67; F10 = #68;
Home_Key = #71; Up_Key = #72;
PgUp_Key = #73; Lt Key =#75;
Rt_Key =#77; End Key =#79,
Dn_Key = #80; PgDn_Key=#81;
ins Key = #82; Del_Key = #83;

MaxChoice = 10;

MaxMenu = 6;

type
String14 = String[14];
String40 = String{40];
StructureMenu = record
Win : array{1..4] of byte;
Col : array[0..MaxChoice} of byte;
Row : array{0..MaxChoice] of byte;
Msg : array{0..MaxCheice] of String40;
LastChoice : byte:
end;
StrucMenu = array[1..MaxMenu) of StructureMenu;
FuncMenu = record
Col : array{1..7} of byte;
Row : array[1..7] of byte;
Msg : array([1..7] of String14;

{---- - -- Menu Messages




Menu :

StrucMenu=(
(Win :(03,02,20,10);
Col :(04,01,01,01,01,01,01,01,01,01,01);
Row :(01.01,02,03,04,05,06,07,08.09,10);

Msg :(’ File *,
* Open F2°,
’ Save F3°,
" New .,
* Directory F5°,
* Print.. ’,
* Os Shell ,
* Exit ‘s
ey
LastChoice: 7),

(Win :(11,02,37,12);
Col 1(11,01,01,01,01,01,01,01,01,01,01);
Row :(01,01,02,03,04,05,06,07,08,09,10);
Msg :(° Edit *,

* Coordinate of Node  *,

’ Boundary Restraint )

* Element Connectivity *,

* Material Property et

‘ Nodal Aplied Forces

qoAnanIanaARNRARRAnnna g,

* Node List ‘
" Element List .
* Load List a
%% .
LastChoice:9),

(Win :(19,02,40,05);
Cot :(19,01,01,01,01,01,01,01,01,01,01 3
Row :(01,01,02,03,04,05,06,07,08,09,10);
Msg :(* Solution *,

' Calculate Force

' Force/Displacement *,
LastChoice:2),
(win :(31,02,52,07);
Col :(31,01,01,01,01,01,01,01,01 ,01,01);
Row :(01,01,02,03,04,05,06,07,08,09,10);

Msg :(" Resutt *,
* Reaction ’
' Member Force ‘,
' Deflection .

* Volumn of Material *,



20 05 20 2 20 0s.
s 3 0 0 » )

LastChoice:4),
(win :(41,02,56,05);
Cot :(41,01,01,01,01,01,01,01,01,01,01);
Row :(01,01,02,03,04,05,06,07,08,09.1 6);
Msg :(* Graph *,

* Geometry .

* Displacement *,

20 40 00 as 20 20 40 B2,
» s 3 v s 3 v )

LastChoice:2),

(Win :(50,02,70,08);

Col :(50,01,01,01,01,01,01,01,01,01,01 )
Row :(01.01,02,03,04,05,06,07,08,09,1 0);

Msg :(" Help ,
"Howtouse F1°,
* Information 5
* About ‘

* Edit Auto Save  *,
’ Change BackGround ’,

10 0r 0v vr ary,
28 2 3 P

LastChoice:5)
)

{ Funtion Key Messages

Fkey : FuncMenu = (Col: (02,12,22,32,47,58,64);

Row: (25.25.25.25.25,25.25):
Msg: ('F1-Help',

‘F2-Open’,

‘F3-Save’,

'F5-Directory’,

‘'F8-Graph’,

'Ak-X-Exit’,”)

const
ChoiceMenu ; array{1..MaxMenu} of 1.MaxChaice = (1.1,1.1,1,1):
StatusMenu : 1.MaxMenu = 1;
MenuFinish : boolean = False:

procedure DisplayMainMenu;

procedure Readfunckey(var Key: Char);

procedure GetMenuChoice(code; byte;var m.c: byte);

procedure ReadString(X,Y: byte;var Done: boolean;var St:String);
procedure ReadReaiNum(X.Y: byteivar Num: real);



procedure ReadintNum(X.Y: byte;var Num: integer);

implementation

const
MainMenuColor = Black + (LightGray shi 4);
FunctionColor = Black + (LightGray shi 4);
MenuHeadColor = Black + (Cyan shi 4);
FirstLetterColor = Red + (LightGray shi 4);
ChoiceColor = Black + (LightGray sht 4);
SelectColor = Black + (Cyan shi 4);

procedure Readfunckey(var Key: Char);

begin
Key := ReadKey;
if Key = #0 then
begin
FuncKey := lrue;
Key := ReadKey;
end
else
FuncKey := false;
end:

procedure ColorEal(X,Y,Color: byte);
var
Oid: byte;
begin
Old:=TextAttr;
GotoXY(X,Y); TextAtir:=Color,
CirEol;
Textattr:=Old;
end;

procedure DisplayFuncKey;

var

i- byte;
begin
with FKey do
begin
fori:=1 to 6 do
begin
PutString(Msgfi),FunctionColor,Col[i], Rowii] )
PutChar(Msgfi, 1],FirstLetterColor,Col[i],Row(i]);
PutChar(Msgi,2],FirstLetterColor,Colfi}+ 1 ,Row(i]);
it i=6 then



begin
PutChar(Msgfi. 3} FirstLetterColor,Colfi}+2,Rowii});
PutChar(Msgsz].Firslt.etterColot,Cd[i}»(3,Row[i]);
PutChar(Msg[i,5].FirstLetterColor,Colfi}+4,Rowiil);

end;

end;
end:
end;

procedure DisplayMainMenu;
var '
I: byte;
begin .
Window(1,1,80,25);
ColorEol(1,1,MainMenuColor);
PutChar(’ o’ MainMenuColor,2,1);
for I:=1 to MaxMenu do
with Menull} do
begin
PutString(Msgf{0],MainMenuColor,Col{0},Row[0});
PutChar(Msg[0,2],FirstLetterColor,Col{0]+1,Row{0]);
end;
PutString(‘F 10-Menu’ MainMenuColor,70,1);
ColorEol( 1,25 ,FunctionColor);
DisplayFuncKey;
end;

procedure ChoiceActive(old,new: byte);
begin
with Menu{StatusMenu] do
begin
PutString(Msglold],ChoiceColor.Colfold], Row{old]);
PutString(Msg{new],SelectColor,Collnew],Rowinew]);
end;
end;

procedure MenuActive(new: byte);
var
OldAttr.i: byte;
begin
DisplayMainmenu;
with Menu[new] do
begin
PutString(Msg{0],MenuHeadColor,Col{0},Row{0]);
OldAttr:=TextAttr;
OpenWindow(Win{1},Win{2],Win{3],Win{4],1,ChoiceColor, 1);



for i:=1 to LastChoice do
PutString(Msgli},ChoiceColor,Colfil. Rowii]);
end;
ChoiceActive( 1,ChoiceMenu{New]);
end;

procedure MoveUp;
begin .
CurrentChoice:=ChoiceMenu{StatusMenu};
if CurrertChoice=1 then
ChoiceMenu(StatusMenu] := MenufStatusMenu].LastChoice
else
it (StatusMenu=2) and (CurrentChoice=T7) then
ChoiceMenu(StatusMenu): =CurrentChoice-2
else
ChoiceMenufStatusMenu} := CurrentChoice~1;
ChoiceActive(CurrentChoice,ChoiceMenu[StatusMenu]);
end; -

procedure MoveDown;
begin
CurrentChoice: =ChoiceMenu{StatusMenu};
if CurrentChoice=Menu[StatusMenu}.LastChoice then
ChoiceMenu(StatusMenu] := 1
alse
it (StatusMenu=2) and (CurrentChoice=5) then
ChoiceMenu[StatusMenu]: =CuirentChoice+2
else
ChoiceMenu{StatusMenu] := CurrentChoice+1;
ChoiceActive( CurenChoice,ChoiceMenufStatusMenu});
end;

procedure MoveForward;
begin
CloseWindow;
if StatusMenu+1 > MaxMenu then
StatusMenu:=1
eise
Inc(StatusMenu);
MenuActive(StatusMenu);
end;

procedure MoveBack;
begin

CloseWindow;

if StatusMenu =1 then



StatusMenu := MaxMenu
eise
Dec(StatusMenu);
MenuActive(StatusMenu);
end;

procedure TestKey(Key: Char);
begin
it FuncKey then
case (Key) of
#72 : MoveUp;
#75 : MoveBack;
#77 : MoveForward;
#80 : MoveDown;

end
else
case (Key) of
#13 : QuitMenu:=True;
#27  :begin
QuitMenu:=True;
EScPress:=True;
end;
#110  : begin

“if StatusMenu=1 then
ChoiceMenufStatusMenu):=1;
6uitMenu:=True:
end;
#111,#79 : begin
if StatusMenu=1 then
ChoiceMenu[StatusMenu):=2;
QuitMenu:=True;
end;
end;
end;

procedure GetMenuChoice(code: byte;var m.c: byte);
var
iz byte;
begin
QuitMenu: =False;
EScPress:=False;
DisplayMainMenu;
MenuActive(code);
repest
CursorOff;~
ReadFunckey(Key);



TestKey(Key):
until QuitMenu;
if EScPress then
begin
m:=0;
c:=0; .
end
else
begin
m:=StatusMenu;
¢:=ChoiceMenufm];
end;
CloseWindow;
DisplayMainMenu;
end;
procedure MapKey(var Key:char);
begin
if FuncKey then
case Key of
Home_Key : Key := *A;
End_Key : Key := "Z;
.Ut _Key :Key:=*S;
Rt_Key :Key:=4D;
Dei_Key : Key := *G
else
Key := #00; (NULL}
end;
end;

procedure BackSpace(var St: String; var Pir: byte);
var
Tail: String;
begin
if Ptr <> 1 then
begin
Tail.:= Copy(St.Pir,Length(St)-Ptr+1);
Delete(St,Ptr-1,1);
Ptr := Ptr-1;
Write(*H);
CkEol;
Write(Tail):
GotoXY(WhereX-Length(Tail),WhereY);
end;
end;



procedure LeftArrow(var Pir:byte).
begin
if Ptr <> 1 then
begin
Ptr := Ptr-1;
Write(*H);
end;
end;

procedure RightArrow(St: String;var Ptrbyte);
var :
Len: byte;
begin
Len:=Length(St);
if (Ptr<=Len) and (Len<>0) then
begin
Ptr:= Ptr+1;
GotoXY(WhereX+1,WhereY):
end;
end;

procedure ToHome(var Pir: byte):

begin ’
GotoXY(WhereX-Ptr+1 WhereY);
Pir=1; -

end;

procedure ToEnd(St: String;var Pir: byte);
var
Len: byte;
begin
Len:=Length(St);
i Pir<=Len then
begin
ToHome(Ptr);
GotoXy(WhereX+Len,WhereY);
Prr = Len+1;
end;
end;

procedure Truncate(var St:String; var Ptr: byte);
begin
St:=COpy(St,1,Ptr-1);
Pir:=Length(St)+1;
if Ptr=1 then
Sti="";



ClrEol;
end;

procedure Del(var St: String;var Pir: byte);
var
Tail: String;
Len: byte;
begin-
Len:=Length(St);
it (Ptr<=Len) and (Len<>0) then
begin
Tail:=Copy(St,Ptr+1 Length(St)-Ptr);
Delete(St.Ptr,1);
CirEol;
Write(Taif);
GotoXY(WhereX -Length(tail),WhereY);
end;
end; Y

procedure Clear(var St: String:var Pir:byte);
begin

ToHome(PIr);

ClrEol;

procedure Character(var St: String; Ch: charivar Pir: byte);
var
P.X,Len: byte;
begin
Len:=Length(St);
if Ptr > Len then
begin
if (WhereX <= (Lo(WindMax)-Lo(windMin))) then
begin
St := St+Ch;
Pir:= Ptr+1;
Write(Ch);
end;
end
else
if (Len < (Lo(WindMax)-Lo(WindMin))) then
begin
X:=WhereX;
P:=Ptr;
insert(Ch,St.PIr);



Pir=PI1;
ToHome(P);
Write(St);
GotoXY(X+1,WhereY);

end;

end;

procedure ProcessFuncKey(Key: char;
var St: String;
var Ptr: byte;
var Quit: boolean);
begin
Cése Key of
AM : begin
if St=""then
St:=#13;
Quit:=True;
end; ~<
Af - begin
St:=#27;
Quit:=True;
end;
AH : BackSpace(St,Ptr);
AG : Del(St,Pir);
S : LeftArmow(Ptr);
AD : RightArTow(StLPIr);
AT : Truncate(St,Ptr);
A : ToHome(P1r);
A7 : ToEnd(StPtr);
AY : Clear(St,Ptr);
else
if Key>=#32 then
Character(St,Key,Ptr);
End;
end;

procedure ReedString(x.y: byte;var Done: boolean;var St:String):
var

Ch: char;

Pir.k: byte:

Quit: boolean,
begin

Quit:=Faise;

Ptri=1;

GotoXY(X.Y): Write(St):

GotoXY(X.Y);



ReadfuncKey(Key):
MapKey(Key).
if (Key<#32) then
ProcessFuncKey(Key,St.Ptr,Quit)
else-
begin
St:=Key;
Ptr:=2;
GotoXY(X.Y);
ClrEot;
write(St);
end;
while Not(Quit) do
begin
ReadFuncKey(Key);
MapKey(Key):
it Key=#2T then >
begin
Done:=False;
GotoXY(X,Y);
for k:=1 to Length(St) do
write(" *);
GotoXY(X,Y);
end
else
begin
Done:=True;
ProcessFuncKey(Key,St,Pir,Quit);
end;
end;
end;

procedure ReadRealNum(X,Y: byteivar Num:real);
van
Done:boclean;
ab.c.Pirbyte; '
St: String;
Code: integer;
begin
St:="";
while(St{Length(st)}="0") do
StO}: =Che(Ord(SHO])-1);
repeat
ReadString(X.Y,Done,St);
Val(St,Num,Code); )
if Code<>0 then



begin
GotoXY(X.Y); CiEol;
GotoXY(X.Y); St:="";
end;
until Code=0;
end;

procedure ReadintNum(X,Y: byte;var Num: integer);
wvar
Done: boolean;
Ptr: Byte;
St: String;
Code: integer;
begin
Sti="";
repeat
ReadString(X.Y,Done,St);
Val(S$t,Num,Code); ~
if Code<>0 then
begin
GotoXY(X,Y); ClrEol;
GotoXY(X.Y); St="";
end;
until Code=0;
-~ end;

end. {of unit}
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