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Sasakorn Siriyothin 2009: Development of TFAP-3D by Using Computer Graphic.
Master of Engineering (Civil Engineering), Major Field: Civil Engineering, Department
of Civil Engineering. Thesis Advisor: Associate Professor Sompothi

Vivithkeyoonvong, Ph.D. 59 pages.

TFAP-3D Program has been developed from the old version of TFAP-3, which is able
to analyze the two and three dimensional truss and frame structures. Several load types can be
applied to structures such as point load, uniform load, linear varying load, support settlement
and temperature stress, etc. The original TFAP-3 had some problems of input data and the
results were shown only in text file. All data could be shown by print out copy which either not

only difficult to check the input data on the monitor, but also difficult to edit.

The TFAP-3 which developed by using Borland Pascal Language to be the ready to use
“TFAP-3D”, was further developed using, Borland Delphi Version 7to make this program easy
to input data and to show the results in both table and graphical modes. Due to the ease of input
data by graphic user interface on Windows system, it is able to show the results and to change
the view of the structures which required in analysis of the two and three dimensional structures
conveniently. This program is quick to input and to check data by commands, such as the
command to copy the same structures, to enlarge the symmetric structures, and to separate and

divide the structural elements, etc.
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1 o a @ 1 [
254 dIUMUUATUAVDIIIUTOIGTY SINGLI LY

® U0 UYUATALLY (fixed support)

L gWHiﬂQ%ﬂ%ﬁﬂﬁﬂﬁuu (pinned support)

[ Aa K d' d‘
® FIUIDITUFUATAHYUIAADUN (roller support)

SUPPORT

1 2 3 4 PINNED

3 < 1 a @
cﬂﬁNﬁ S MIDUMBUAVDITIUTOITU

9
1 o a (=Y a [ 1 I
2.5.5 @IUNMKUATUAAUTUUAVDITUTIU ooty

2
® WU
°

=1

Y
NUUINA (cross section area) VDITUAIU

Y o

4 4 5 . %
Tuudanumse (moment of inertia) VOINIAA

4
Tuﬂé’aﬁwgu (modulus of elasticity) YDIFUFIU

MATERIAL PROPERTY

7 TO 29 E 2.06E8 AX 0.0010

1

TO 6 E 2.06E8 AX 0.0020

Y =} 1 v Qy 1
ﬂ"l‘Wﬁ 6 NMINUMAUTUUAVIITUTIU

1 o a 2‘ Y { o 1 Y ' ] I
2.5.6 t’f'JUﬂ'IWH@]WHQHWWHﬂUiiT]‘ﬂﬁﬂiﬂm@]’E’J"lﬂlﬁﬁu LL'U\?E]’E’JﬂLIJ“L!
9

WMUAVTINANTLINMUVYA (point load)

3 ﬁo

ﬁo

A3

ﬁo

il

A3

=o

M

MNUIINANTLINWVUMHEIUAND (uniform load)

q

Tnussnnnseiwuundsilaouainane (linear varying load)

o

NNNAIINITNIAAIVOIFIUTOIT (support settlement load)

15
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1 Y
o fﬂﬂ ﬂ"?\uﬂﬂﬁnﬂﬂfnullﬁﬂ@7\3531’?31\1@@1&14{]%“1]@\1%1!631!1”
Tasaadha (temperature load)

v A
® 5IMINUITNNNTEMNADFUAIULLVAI (load combination)

LOAD CASE 1
NODAL FORCE
7 14 FY -10
10 12 FY -20
LOAD CASE 2
NODAL FORCE
6 13 FY -10
9 11 FY -20
LOAD CASE 3
VARIED LOAD
6 GX +5.0 +5.5
8 GX +5.5 +6.0
10 GX +6.0 +6.5
COMBINED LOAD 1
1 1.0 ; 2 1.0
COMBINED LOAD 2
1 1.0 ; 3 0.75
PRINT DATA FILE
PRINT COMBINED LOAD 12
PRINT LOAD CASE 123

FINISH

Y < ! cy @ 4 o 1 Qy 1
ﬂTIN‘ﬁ 7 ﬂ']'iLﬂ‘]Jﬂ']‘ll@QUWﬁuﬂ‘Uiinﬂﬁﬂﬁg‘ﬂ'lﬂ@%uﬁ")u



17

2.6 @unsissuiana

) a 1o 1 < J
Tilsunsu TFAP3 sgihmsdmnzimimaevvestoyaliegluglveunnd
J 4 1 Y] 1 4 o 1 ' ) ] '
IWd &0 Resulttxt vowABzAIE1909ADINT uAIzIIMIdimdeyadinouiundIu
aolsza unDA1Y (user interface) ¥4 1151053 TFAP3D touudaswanuniigg

AONNUADS
2.7  @IUNTUAAIND

Y [ o a 1o o <
1’?E‘NilTﬂ5Uﬂ”liTEJﬂTiﬂ”Iu'Jmﬁ]”lﬂI‘]_liuﬂiiJ TFAP3 194 mmmngﬂm”lﬂmu

agluszuugudoya erh luaawmamdimeudalsznoulide

o ll < J
2.7.1 waaswaninmsmialieglugivesmsgmdeyanuuing g
Y ! o [ ~ Iy 1 [
Usznevlidedrunaainadmsuawsanisluidarevoaduain (member end force), dau
uerIHad I UMIINABUNVYRIYAAD (displacement) HazaIUIAAINAd M UAMS UGN
E4 Y Y
(reaction) TaglumsudasmidimovazuenuaaanaludiuvosaniminussnauuuiugIv
9
(basic load case) Lmzﬂ”lﬂﬁi%iﬁlmwﬁiﬂuﬂ‘iﬁ’i‘nﬂ (combination load case)
o Y OEJ’
272 waaarannmiinlvedlugimsuaaswanuuniidnanalugiluuy
an aa 1 <
aodlauazauia Tasgluuumsnaninaszinisesnily

o druaansinmssumdoya

HAAINANTINNVDIYAADLAZUDNHNIIAVYAND

9 Y
HEAAINANIINNUVOIFUAIUUAZHINSAVUDITUA I

Y
HAAINAN YD VFUAVDIFUAIY

Y
HAAINAAINENNVDIFUAIU

!lﬁﬂﬂWﬂﬂiWWﬂﬂl@ﬁgWHiﬂigﬂ

mewafm’ﬂﬂeumﬁymﬁﬂmmﬂﬁﬂizﬁumuﬁyugm (basic load
case) uazmﬁamﬁﬂﬁymﬁﬂmmﬂ (combination load case)
® HIuLAAINTINANAENHINAMIMUIN
- UAAINANTIVNVDIM U UANUNAARIN (global axis)

- HAAINANTINNVDINTIATOUNVDIYAAD (displacement)
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- !Lﬁ'ﬂ\iWaﬂﬁ?ﬂﬂllﬁ%ﬁ?ﬁ"l@lﬂﬂ"llﬂﬂjllLmuﬁﬁﬂﬁﬂﬂllﬂu Y uagioy
AU Z (bending moment)

- Llﬁﬂ\iwaﬂﬁ?ﬂﬂLLaZﬁWﬁWﬂﬂﬂﬂlﬂ\‘llﬁ\‘lélﬂi‘?nlllluﬁllﬂu (axial force)

- uﬁmNaﬂs”fﬂﬂLmzmﬁmaummmuﬁ@uuﬂu Y uagunu Z (shear
force)

- HEAAINANI N NUAZAIRINVUBILTITATOULNY X (torsion)
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2
YIAUDIIATIAIN 14 99d0, 29 Fudiu

Y 9
AuAVIAYITUAIU 2 A Aall

¥iladi 1. Tugaatangu, E = 2.06x10" A latidu /a3y, (kN/m.”)
fufindh ia, A = 0.0010 A3.4. (m.)

¥iladi 2. Tugaatangu, E = 2.06x10" A latiadu /a3y, (kN/m.”)
fiuiinihda, A = 0.0020 @5.3. (m.")
foyaiminnszihaeTassatis

9
- UINIMEAUIIND 3 A1AU

9
- NWUMUAUIINN 1 1A

7 TFAP3D : C:\TFAP3\DTFAP3\EXT\EX1

¥ Fie Edt View Geometry Took Run Help

=| 3%
7 .
NEH SR 28 6640 0¢ | BPEAPH|—]lhA2AS|(mf =
dcint-Element | Propertes | Suppant | Load Case ||
Jaint coordinate
N R e A | ~
1 3 8
n 1 12
s 3 12
13 1 16
14 3 16
- |
Delete Joint-Gen
Element Cannect tivity
Element [SJoint [ E-oint | M-Set A
25 7 3 1
Fi E] 12 1
27 10 1 1
28 n 4 1
28 s 13 1
[ - E
b
Delet EleGen
View | Resul Data | Scale |
Gieometip Data
I Mode Paint I Member Length

I~ Mode Number [~ Member Propetty
[~ Member Number [ Support

FResult Dat:

[ Local Axis v Shear F
¥ MomentY W ShearZ
Iv Bending Moment W Tarsion

o

d' Y o v A d Y ana
NNN 8 ms"h;amiﬂmnsummmmswﬂmwamguamm
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1 NET
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1 42
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Member . Load Case Data  Combined Cass

ELE |L/Type|L/C |MAT |LENGTH T |Fx&XAl |FY-SHEAR
P E: A : oz | 10 0
<5331 ;f.fkmm 5 0 i
\ / 2 2 4 2 31321 0
AW CRE Y
X 3 2 4 3 @A 0
I\ | 7 @2 o0
ﬁ,ém "\‘\4_‘5132 |4 2 4 4 1} i}
/ o750+ 54 8 ] 0
\aaweydasas 2 4 S .
i I3 i
\ / I3 2 4 7 381 0
\( 10 381 i
AN 7 1 4 9 1849 i
;o\ | N a4 0
fams g aee |8 14 0 1a43 0
L 11T 3y 7 12 amas 0
-_‘-\:{3_3_3 PALER 3 14 " B 0
0/ 13 632 0
NS 0 1 4 12 B3R 0
A 1M ER 0
2 1 hglf 10 0
_353_5 1.3 \Yw [38.1 2 o 0
2 . |2 2 0
a0 0
13 I 3 0 0
| 4 o 0
14 P Al 5 0 0
& 0 0
15 s UE 6 765 0
7 76 i
|15 1 1 7 0 0
8 0 i
17 Td ik 3 a7 0

d' d' o k% (Y d d' Y o
MANN 11 usaﬂnﬁmﬂmmwnuwmuwaawwmnmanw"lmmnmsmmm

Mernber | Lisplacement . Load Lase Uata

Mode |L/Type L/C =-Tran r-Tran
I 1 i 0
L 2 0 0
BT E 0 0
/ | C 1 0 0
\ ¥ / E |2 o o
z L 1 0 0
\ | L 2 0 0
L 3 i i
v C 1 i 0
C 2 0 0
3 L 1 0 0
L 2 0 0
L 3 0 0
C 1 0 0
C 2 0 0
4 L 1 0 0
L 2 0 0
L 3 0 0
C 1 0 0
C 2 0 0
5 L 1 ES 0
L 2 o000 0
L 3 0Oms? 0
C 1 AER i
C 2 0oer 0
3 L 1 7ES 0
L 2 00001 000032
L 3 000352 000128
C 1 AE5 000032
C 2 00027 000095
7 L 1 000t 000052
L 2 FES 0
L 3 000356 000128

d' d‘ % d' v Y [ d ci Y o
NN 12 mwszﬂznmﬂaaumangmmawsauwaawwmnmi‘laﬂ"lﬂmnmimmm
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VAUedIngaase 38 9060, 108 FUAIU

9 9
AuauAvITUAIU 3 A Aall
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o
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e
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hO)

e
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=D
=
=)
=
Se
—
u@

A = 4.03 9390, (cm.”)

=
=)
ho)
=
[\
o—
=
e®
€
)}
[a))Y
h)
=
Pa
=

e
€

=D
=
=h.
=
Se
—
u@

A = 1226 95.%1.° (cm.)

g, E = 2.04x10° nlan5u/as.wu. (kg/cm.)

E = 2.04x10° nlansu / a3.95u. (kg./om.)

a cs' v A 1 6 2 [ 2
AN 3 Tugaavangu, E = 2.04x10° Alan3u / a3.u. (kg/cm.”)
Y H
Nuindhde, A = 2516 a3.90."(cm.”)
Y
Foyarimiinnsziine Inseding

Y
o %

- IhNERYTIND 1 A9
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I File Edt View Geometry Tools Run Hep

DEE SR cts0csddoe DEBFPP| ]l &AL M -

daini-Element | Froperties | Support | Load Case |

1275
1425
1676
<1725

W W

Delete EleGen

View | ResutData| Seale |

Geomely Data
' Mode Paint I Member Length
I~ Node Number [~ Member Property

¥ MemberNumber ¥ Support

Fresult Dats
I~ Localfis ¥ Shea Force
¥ Moment' ¥ ShearZ
¥ BendngMoment [ Tarsion

=
=
™
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M ernber

Displacement

24

1

L

1

1

180

180

150

150

180

180

180

150

150

150

180

180

150

150

180

180

180

ELE |L/Type L/C MAT |LENGTH [JT

Fttlbl
584375
5843.75
265625
-2686.25
106.25
-106.25
-1806.25
1806.25
3081.25
3081.25
-3718.78
3718.78
3718.78
3718.75
-3081.25
3061.25
-1806.25
1806.25
106.25
-106.25
268625
-2B56.25
584375
5843.75
564375
-5843.75
2656.25
-2B56.25
106.25
-106.25
-1806.25
1806.25
3081.25

Fr-SHEAR |FZ-SHEAR

B - - - - - - G I - - - - - = = )

1]

A N N - G G G N G G - - - G - = = =

d' d' o Y (Y] d d' Y [
MNN 16 !!‘5\‘]7]ﬂi‘éﬁ“ﬂﬂﬂ!ﬂ!'J!!ﬂuWiﬂNWﬂﬂW‘n‘%1ﬂﬂ1§1\‘l‘n“lﬂ‘%1ﬂﬂ15ﬂ1u'3m

Displacement

Mode

Li{Type | LiC

T | e | e | e e | e e [ e e e | e e | e e | e | e e e |

1

H-Tran

]
0.Mm752
-0.m0s7
0.00388
-0.00523
0.00605
-0.00332
0.00605
-0.00523
0.00388
-0.01097
0.01752
0

]
0.03205
0.00956
0.0304
0.M523
0.02658
0.m721
0.02658
0.m529
0.0304
0.00956
0.032085
1}

oo ooooo

r-Tran

1]
-0.89835
-1.B8645
-2.29553
-2.78502
-3.02432
312128
-3.02432
-2.75502
-2.29553
-1.68645
-0.89835
1}

]
-0.92613
-1.68574
-2. 31867
-2.76008
-3.04054
-3.12822
-3.04064
-2.76005
-2 31867
-1.68574
-0.92613
a
-0.45123
-1.29616
-1.99475
25319
-2.8963
-3.08039
-3.08039

Z-Tran
il
0.03505
0.05038
005162
0.04078
00223
a
-0.0223
-0.04078
-0.05162
-0.05098
-0.03505
1)

il
0.03505
0.05038
0.05162
0.04078
00223
il
-0.02z3
-0.04078
-0.05162
-0.05038
-0.03505
a
-0.26582
-0.24543
-0.20828
-0.15809
-0.03858
-0.03348
0.03348
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Y
ﬂlumﬂl@ﬂﬂim%d 49 Ao, 80 FUTIU

Y Y
AuauAvITUAIY 4 ¥iiA Avll

[

¥ilad 1. Tugaatangu, E = 2.1x10° Alansu /as.aw. (kg./om.)

u
Y

Wunrihda, A =20 5.9 (cm.”)

Ja
Tuudouuom@esouuny Z, 1Z = 0 %3 (cm.”)

FiAN 2. Tugdavangy, E = 2.0x10° nlan3u / a3.9u. (kg./cm.”)
Y 1
Wunnihda, A =900 a3.%%." (cm.”)

TuudduUeIBaToULNY Z, 1Z = 67,500 %3 (cm.”)

[

AN 3. Tugdddangu, E = 2.0x10" Alan3u / as.au. (kg/cm.”)

G
F4

Nufinihda, A = 1250 A3.90." (cm.)
TuuddUILIFEToUNAY Z, 1Z = 260,416 %30." (cm.”)
foyarimminnsziideTaseaths

- Fﬁmauﬁymﬁﬂmmﬂ 2 Ay

v
- UIUIWMUNVUITND 1 a9

7 TFAP3D : C:\TFAP3\DTFAP3\EX6\EX6

¥ Fle Edt View Geomety Toos Run Help BEE]

DEE SR ceaacabdte e AFFIPH| —Pl-hAl EEEAL M ~

A1 B: 63

Af AE A7

a2 54 BY

49 i 1 B

4f 4 48 P B7

Vien | ResuData| Scale | i 3 Pz 1N\g8
4 4 45 66

Geometry Datar

¥ Node Point I~ Member Length
[~ NodeMumber [~ Member Property
¥ Member Number ¥ Support 40 41 4 I

Flesult Data
I Local s IV Shear Force 37 38 B4

¥ Moment'y ¥ SheaiZ
W Bending Momert [ Tarsion 0 9 28
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7400 |
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7500
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LU L LU

7500
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7500 -
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MW 20 Amsannszieag sl ugUuuunsiln

Member . Displacement | Reaction

ELE | L{Type L/C MAT [Hinge LENGTH |JT FxAXIAL  FY-SHEAR MZ-MOMENT |4
1. |L 1 3 0 1 1415141 127142 4129153
L 1 3 320 5 415141 12112 25323
E 2 3 a 1 480359 251051 50583323
E 2 3 80 10 -2HI061 30489272
L 2 3 160 10 251051 -10415215
L 2 3 240 10 251051 06638.43
L 2 3 320 5 430953 251051 297529
2 |k 1 3 a 5 1319305 1036 9826 65
Il 1 3 320 9 1319306 -10.36 1314071
L 2 3 a 6 213918 17242 257623 66
L 2 3 a0 5 0 -724.2 -119687.29
L 2 3 160 50 17242 16243.09
L 2 3 240 50 7242 156185.46
E 2 3 320 9 213918 47242 29412184
3 |k 1 3 a 9 118831 268 98 360372
L 1 3 320 13 118887 268 98 47ERG 03
L 2 3 a 9 5185 SFRTS -150496.04
L 2 3 80 a0 17675 B5396.33
E 2 3 160 3 0 17675 2878338
L 2 3 240 9 0 PETE 12292309
L 2 3 320 13 6185 RS 217062.8
4 L 1 3 a 13 1034126 -39353 5757134
L 1 3 320 17 034126 -39353 6835664
L 2 3 0 13 147426 ETIO 77930.45
L 2 3 a0 13 0 £7393 24016 37
E 2 3 160 120 £7393 298977
E 2 3 240 120 £7343 B3B8 78
E 2 3 320 17 147426 67393 13772585
5 L 1 3 0 17 859934 -438.94 TEG27.39
L 1 3 320 21 859934 43894 83033.26
L 2 3 a 17 12109 16574 3330.61
L 2 3 a0 17 0 16674 16689.85
I 2 3 160 17 0 166,74 29243 08 &

a A A v ) o d A v °
MNN 21 ﬂﬁ'w\lﬂ!!i\‘i!ﬂ@ualuiﬂiﬁﬁi1QW59NWaaWﬁ‘i]‘lﬂﬂ'li‘]\‘lﬂ“lﬂ‘inﬂﬂ‘lsﬂ‘]ugm

Member  Displacement . Reaction

ELE L/Type L/C MAT Hinge LENGTH JT Fx-8xaL  FY-S5HEAR MZMOMENT  #
1 |E 1 a a 1 41841 12102 4129153
L 1 3 320 5 415141 12112 25323
L 2 3 o 1 480353 251051 50583329
L 2 <" a0 1 0 251051 -304392.72
L e ) 160 1 0 251051 -104152.15
Al 2 3 240 1 0 251051 9668643
L 2 3 320 5§ -480953 251051 297523
2 |k 1 3 a 5 13193056 036 982665
L 1 3 320 9 1313305 1036 1314071
L F 3 o 5 213318 17242 -257623.66
L 2 4 a0 5 0 7242 119687 23
L 2 3 160 5 |0 7242 16243.03
L 2 3 240 5 0 17242 156185 46
Al 2 3 320 3 213318 17242 29412164
P 1 3 o 3 118891 -268.98 -38509.72
L 1 3 320 13 -11889.1 -268.98 47565 03
L fis 3 o 9: G155 7675 -153436.04
L & 3 a0 5 |0 -N7675  -65356.33
L 2 3 160 3 0 -N7675 2878338
L 2 3 240 9 |0 N7E75 12292309
L 2 3 320 14 5155 N7675 2170628
Ll 1 3 o 13 1034126 -33353 5757134
E 1 3 320 17 1034126 -393.53 BE358.64
L 2 3 o 13 47426 67393 -77930.45
L & 3 a0 130 673.93 -24016.37
L & 3 160 130 673.93 298977
L 2 3 240 130 673.93 8381178
= 2 3 320 17 147426 673.93 13772585
5 |k 1 3 o 17 999934 49894 -7B627.39
[ 1 3 320 21 959934 -498.94 8303326
L 2 3 o 17 212103 16574 3330.61
L 2 3 a0 17 0 165,74 16589.85
L & 3 160 17 0 165,74 29843.08

d' a (5 k% 1% v d d' 4 [
MNN 22 ﬂ‘i11/\|ﬂi%»l!Nuﬂﬂﬂiuiﬂ’ix‘l%’l"i”lx‘l“l"liﬂﬁJNﬂﬁWﬁﬂ1ﬂﬂ1‘i1ﬂﬂ11ﬂfﬂ1ﬂﬂ”liﬂ”m3m



Member

Displacement
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L
23491 TR 202951 swxxrsasnfas L
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269700 1134048 41056 240751022 38 =
Lo L s :
469939 22070.02 330,05 ws\ww 385,75 :
% ki RS L A R P T L
%670357 23350307 7065 25 © SO .
703,57 450303 7565 | BITAbeiarTs L
Sk g e bs znﬁ_égm G 3L
K E R 0 Sigey 3
| :
poysye 4620622 770211 25278702376 g
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\ 0

10341 738239 87 47 44543075 34
POE B CCIE 1w R 1 o WY v i L
SiTeeyT  SEEaT oY R (L
hY L
115891 pasat 07 ST BAl R L
S TR i R L
L
4919308 B804z ojancs 031 deseae: L
X $idisTa1 ” Fa3ue3e VLR L
N 5
-:.. 1415141 939636 1753.97 22131683 L
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L
L

ELE L/Type| LT

7

L R T T N I SR R A

Dl e o md L ety 03 WD Gl G B GO G G 09 G0 L3 L G0 03 L3 L3 L0 03 LD L0 L) B3 LD L el &0

d' d' o Y v d 4' Y o
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Ly
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I STZLIEN
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S I
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NN 24 mwszﬂzmﬁmﬁau
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a
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k% v ¢

ANDNIDNNAAND

Rieastion
MAT Hings LENGTH JT FAWAL |FT-SHEAR |WZMOMENT | A
i 1owsa 1212 weEss
20 5 aeEe e sl
i 1480353 251051 50SE129
£l 1 25051 30439272
180 10 ZEI0ST 10415216
240 10 25051 9660843
320 5 430953 251051 297529
i 5 1MO05 0% 98%EES
320 9 4319305 038 134071
0 5 238 742 25TEZIEG
a0 50 72 166729
160 5 0 742 1824309
240 50 7242 1BEISE 46
320 3 2138 T4z e
i 9 iRt 26898 3850972
320 1318831 2683 475503
i 9 5155 7675 15349804
£l 30 17676 E6IE3
160 E0 1675 2679339
240 ER] AETS 12202309
320 13518 E7S 2170628
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Member ! Load Case Data | Combined Case
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