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Appendix 1

Examples of Information of
Construction Equipment



Excavators Shipping Dimensions
® 322,322 L, 322 LN
® Japan/U.S. Sourced
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T
322 Reach 322 Mass 322VA 322 L Reach 322 L Mass 322LVA
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Figure Al-1 Information of dimensions of an excavator
(Caterpillar Performance Handbook, Edition 26)
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Figure Al-3: %cle time estimating chart of excavators
(Caterpillar Performance Handbook, Edition 26)
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Figure Al-4; Information of productivity of an excavator
(iCaterpillar Performance Handhook, Edition 26)
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Truck-mounted Concrete Pump

Truck-Mounted Specifications

;Length 3Lt (9 45r
Width 8 ft/2 (250r
Height 121t 1 4 (3 76r
Wheelbase 213 (5,410mr
;Front axle weight 18,900 Ibs (8,573k
Rear axle weight 19.100 Ibs (0,663k
Approx total weight 38,000 Ibs (17,236k

Figure A 1-7: Information of a truck-mounted concrete pump
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A End hose not to be operated in caution area.

Table of Productivity
Pump Max Theory Output Max Pressure
.09 117 ydJ/hr (90 nrVhr) 1015 psi (70 bar) - Rod Side
12 L 142 ydJ/hr (109 mJ/hr) 1015 psi (70 bar) - Rod Side

Figure AI-8: Information of a truck-mounted concrete pump (www.putzmeister.com)
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Figure Al-9: Information of a mobile-crane
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Figure Al-10: Information of a mobile-crane (Continue)



Appendix 2

Static Models of Construction Machines and Facilities
Generated by CAD Software
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Appendix 3

Hierarchical Structures of Construction Machine Models
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Figure A3-1:Family-tree and hierarchical structure of apile-driving machine model
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Controlling Parameters of Factory-Construction Activities
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Figure A4-1:The controlling parameters of factory-construction activities
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Figure A4-T: The controlling parameters of factory-construction activities (continue)
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Appendix 5

Charts of
Properties and Details of Data for the Integrated System
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Figure A5-1: Properties and details of factory-building component data
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Questionnaire Forms



General Information

Company’s Name
Your position:
Your experience in construction

Current of your Project Name
Building Service Area
Construction Site Area
Planning Project Duration

207
QUESTIONNAIRES

Years

m2

months



PARTA
Questionnaire for Pre-screening

Al: Please choose 1or more than 1answers or fill in the blank
(1) Do you use computer for construction planning?

[ ] VYes

] No

(2) Ifyou answer “yes” in (1), What software do you use for scheduling ?
] Excel

| Microsoft Project

| Primavera

| | Suretrack

[ ] Etc.

(3) What documents do you use for construction planning ?
[ ] Drawing

- BOQ

[ | Contract document

| ] Etc.

(4) Who are in your planning team?

] Project manager or Project engineer
| Site engineer

| Foreman or Craftsman Head

| gub-cl_ontractor

| Supplier

[ ] Etc.

(5) What

lanning technique do You apply for your construction planning?
Critical Path Metho (CPMg

PERT _

Simulation Technique

[ ] Etc.

(6) What tool do Kou use for present or report your planning?
Barchart
Network Diagram
Simulation tools
Etc.

(7) What problems are in pIannlng process’)
Lack of ex er planning team
Lack ofef ective planning tools
Léatckofda
C




Questionnaire for weighting the use and importance of planning tools
BI: What tools do you use for construction planning?

PART B

Please weight the degree of use and its importance as follows:

0 = Neveruse, nat important or unknown
2 = often use/ medium importance
4 = always use/most importance

1) Computer
2) Planning
Software

3) Planning
Document

4) Planning Team

5) Planning
Technique

6) Planning Data

U gitrkiiit

1) Excel

2) Microsoft Project

3) Primavera
4) Suretrack

5) Simulation software

6

1) Drawing
2) BOQ

SN—

3) Contract document

4) Etc.

1) Project manager
2) Project engineer

3) Site engineer
4) Foreman

5) Craftsman head
6) Sub-contractor

Supplier
8) Etc.

1) CPM
23 PERT
3
E

IC.

1

2

3

4) Labor cost
h

6

I

Etc.

0

. . . 0 0
Simulation Technique 80
0

00

Labor productivity
Machine productivity 00
Sugpller productivity ()0

Machine rent price
Sub-contract cost

N

IBIlWMImIiB* «  HfjjiySay. = » !TT

02 03
02 03

NS
(e
wW

OO OO O/ O O
LW Lo LWL oowoooo

[N
T O OO T OO
(AJC;Q(A.)C;QOOOOCJJ

[S®]

OO oD OO~
I\JI\JI\JI\JI\JNN
OO O IODODOO OO OO
ALWLROLWLWLWLLOL LWLLO LWL

1= sometime use/low importance
. 3= usually use/ high importance

04
04
04
04
04

OOOOO:/-\
#Ahhhhh

209
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PARTC

Questionnaire for
Weighting problems of planning

C-l What problems do you have during your planning?
Please weight the degree of problems as follows:

0 = Never occurred 1= Sometime occurred
2 = Often occurred 3= usually occurred
*If Planning problems L1 sesaaBf
1) Lack personals who have enough experiences ()0 1 02 03
for planning

2LackEood|oIann|n team ()0 o2 ()2 03
3) Lack knowledge of planning technique as:

1) CPM technique 0 p1 ()2 03

2) PERT technique 0 g1 ()2 03

3) Simulation technique 0 g1 ()2 03

orec. _
4) Lack effective planning tools such as:

1) Planning software ()0 (1 ()2 03
5) Lack personals who can use planning software

Such as: 1) Microsoft Project ()0 o1 ()2 03

2) Primavera
3; Simulation software
or efc.

6) Lack planning data such as:

1) Labor productivity 0 ()1 ()2 03

2) Machine productivity 0 ()1 ()2 03

3SquI|er productivity 0 ()1 ()2 03

4) Lanor cost 0 ()1 ()2 03

5) Maching rent price 0 ¢)r ()2 03

6) Sub-contract cost 0 ()1 ()2 03

Etc. 0 o1 ()2 03

7) Lack good communication among planning team ()0 ()1 ()2 03
8) ()0 ()1 ()2 03
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PART D

Questionnaire for
Weighting factors affect to planning errors

DI: What factors do affect to plan error? (Time and Cost error)
Please weighting the degree of factor affecting as follows;

0= No affect 1= less affect
2 = Medium affect 3 = more affect
X M
_ 1 ®

Mistake of 1) Mistake of Construction method 0 (01 02 03
management on  2) Mistake of Construction sequence 0 ()1 02 03
construction site  3) Mistake of Type of machine use 0 1 ()2 03
4) Mistake of Quantity of machineuse ()0 ()1 ()2 03
b) Mistake of Quantity of labor use 0 ()1 ()2 03
6 0 ()1 ()2 03
| 0 ()1 ()2 03
2) Unseen conditions 1Labori)roblems 0 ()1 ()2 03
2) Rainfall 0 ()1 ()2 03
3) Machine downtime 0 ()1 ()2 03
4) Accident 0 ()1 ()2 03
b) Suppliers delay 0 ()1 ()2 03
6 0 ()1 ()2 03
| 0 ()1 ()2 03
3 00 (1 ()2 03
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PARTE

_ . Questionnaire for L
Screening the factors affecting the management mistakes at construction sites

El: Do the following factors affecting to the management mistakes at construction sites?
Please select ?) Yes ()No ()No comment

Major mistakes Factors Degree of effect
1) Construction 1) Not enough exDerience )Yes () No () No comment
method & 2) Can not plan construction sequence )Yes ()No () No comment
sequence in 3 dimensions iHorlzontaI &Vertical)
3) Bad communication among ()Yes ()No ()Nocomment
construction team
4) () Yes ()No ()Nocomment
2) Selecting 1) Not enough experience Yes ()No ()No comment
type& 2) Not enough maching information Yes ()No ()No comment
quantity of 3) Not enough productivity data Yes ()No ()No comment
construction  4) Yes ()No () No comment
machines

5) () Yes ()No ()Nocomment



Appendix 7

Examples of
Productivity Data Recorded from Construction Fields



PCTT AYUTTHAYA B FACTORY

126
203
204
205

166
165
207
206

119
118
117
153
154
155
156
157
158
159
160
161
162
181
180
179
178
17
176

PILE NO.

130

139

208
251
253

/20

PILE DATA

LENGTH (M.)

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

TIME (MIN.)

18
23
20
25
23
30
3
28
24
51
30
17
20
15
16
9
13
12
19
17
25
35
30
30
26
29
28
32
29
32

214



PCTT AYUTTHAYA B FACTORY

126
219
220
221
222
223
224
225
215
214
213
211
258
257
256
259
260
1389
1375
1356
1342
1322

1341
1355

1388
1402

PILE NO.

130

1321
1320

1373
1374

1372

2/20

PILE DATA

LENGTH (M.)

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

TIME (MIN.)

33
27
3l
35
27
29
pAl
25
35
27
35
40
30
25
30
25
22
22
2
15
29
19
19
15
19
22
18
17
14
15

215
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PILE NO.

126

924

1159
1157
1156
1093
1032
1155
1092

65
68
1
99
98
97
96

130
13711
1318
885
883
884

1158

74
70
67

431
519
561
653
700
187

3120

PILE DATA

LENGTH (M.)

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

TIME (MIN.)

14
3l
40
35
25
20
30
30
30
30
30
20
35
25
38
30
30
36
30
28
40
30
24
30
50
25
34
55
15
30

216
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126

186
185
187
230
231
232
233
269
268
267
266
265
264
310

PILE NO.

130
826
906
963

1053

566
520
473
475
1395
1362
1394
1397
1396
1237
1256
1270

4120

PILE DATA

LENGTH (M.)

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
14.50
14.50
14.50
14.50
14.50
14.50
14.50
14.50
14.50
16.00
16.00
16.00

TIME (MIN.)

30
37
40
25
13
19
12
11
19
15
41
32
33
32
30
27
37
36
60
30
45
30
20
2
19
13
27
25
25
20

217



PCTT AYUTTHAYA B FACTORY 5/20 218

PILE DATA
PILE NO.
LENGTH (M.) TIME (MIN.)

126 1 30
1289 16.00 35
1301 16.00 20
1334 16.00 20
18 16.00 22
17 16.00 24
2 16.00 21
24 16.00 18
27 16.00 20
240 25
283 23
284 17
285 35
339 13.50 25
338 15.00 23
337 15.00 17
336 15.00 35
320 16.00 25
321 16.00 26
322 16.00 25
323 15.00 30
324 15.00 3
325 15.00 37
326 15.00 17
327 15.00 16
370 15.00 17
369 15.00 22
368 15.00 23
367 15.00 45
366 15.00 10

356 16.00 15



PCTT AYUTTHAYA B FACTORY

126
354
352
353
351
350
349
394
395
396
397
398
399
295
296
141
301
302
303
304

PILE NO.

1 30

1013
1012
1059
1075
1122
1143
1196
1222
1232
1248
1265

6/20

PILE DATA

LENGTH (M.)

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
15.00
15.00
15.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

TIME (MIN.)

29
28
33
15
35
30
26
27
24
30
26
34
30
25
30
25
20
25
20
19
40
24
26
24
22
22
2
22
13
28

219
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PILE NO.
126 130

1281
1152
1089
1026
780
736
690
647
735
689
646
779
818
859
898
817
858
897
778
335
334
333
332
365
364
363
362
361
404
405

1120

PILE DATA

LENGTH (M.)

16.00
16.00
16.00
16.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

TIME (MIN.)

26
13
12
17
25
20
30
35
20
25
25
40
25
30
35
15
25
20
25
20
20
20
20
16
2
17
24
15
14
17

220
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PILE DATA
PILE NO.
LENGTH (M.) TIME (MIN.)
126 130
406 16.00 20
407 16.00 20
408 16.00 22
409 15.00 15
400 16.00 25
360 14.50 39
1445 14.50 28
494 1450 23
1443 14.50 26
449 16.00 24
403 16.00 27
492 14.50 25
493 14.50 24
358 14.50 25
359 14.50 24
305 16.00 25
345 16.00 25
346 16.00 25
347 16.00 25
348 16.00 25
344 16.00 35
343 16.00 30
342 16.00 30
1296 16.00 14
1317 16.00 45
1316 16.00 15
1295 16.00 20
1280 16.00 19
1264 15.00 15

1247 15.00 15



PCTT AYUTTHAYA B FACTORY 9/20 222

PILE DATA
PILE NO.
LENGTH (M.) TIME (MIN.)

126 130

1231 15.00 18

1221 15.00 15

1195 15.00 18

1142 15.00 23

1074 15.00 30
981 16.00 3l
922 16.00 21
881 16.00 23
844 16.00 18
803 16.00 14
802 16.00 15
843 16.00 20
880 16.00 20
921 16.00 10
734 15.00 25
688 15.00 30
645 15.00 30
644 15.00 30
687 15.00 25
733 15.00 30
17 15.00 50
816 15.00 20
857 15.00 30
896 15.00 15

1111 13.50 20

1190 13.50 20
372 15.00 18
371 15.00 20
376 15.00 12

377 15.00 26
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126
378
379
380

457
458
456
455
454
453
452
451
450
118
672

759
117
671
626
582
536
388
387
428

PILE NO.

130

382
384
385
383
425

627
628

10120

PILE DATA

LENGTH (M.)

15.00
15.00
15.00
13.50
16.00
13.50
13.50
13.50
15.00
15.00
15.00
15.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
15.00
15.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

TIME (MIN.)

12
12
23
16
15
24
15
21
25
17
21
22
42
27
15
22
22
35
25
35
20
45
40
28
25
25
30
25
45
25

223
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126
427
435
434
433
436
437

PILE NO.

I 30

1230
1246
1263
1279
1294
1315
1312
1310
1311
1309
1293
1022
1064
1085
1132
1148
1206
1225
1300
1269
1236
1205
1147
1131

11120

PILE DATA

LENGTH (M.)

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
15.00
15.00
15.00
14.50
14.50
14.50
14.50
15.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
15.00
14.50

TIME (MIN.)

30
40
20
30
30
25
15
19
45
18
10
23
24
12
13
22
22
17
53
30
18
17
15
13
15
29
17
17
20
20

224
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| 26

1447

1189

1187
462
461
460
463
464
465
466
467
468
469
429
430
514
541
546

PILE NO.

130
1084

1063
1021

958
959
1002
1049
1110

1188
1048
1109
1186

12120

PILE DATA

LENGTH (M.)

14.50
14.50
14.50
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
13.50
13.50
15.00
15.00
15.00

TIME (MIN.)

25
22
10
35
30
25
30
30
25
25
30
30
20
15
30
16
25
26
12
25
15
16
18
17
29
22
24
18
13
20

225
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PILE DATA
PILE NO.
LENGTH (M.) TIME (MIN.)
126 130
545 15.00 29
544 15.00 21
543 15.00 19
542 16.00 25
355 15.00 32
1444 15.00 20
446 16.00 26
489 154.00 25
1442 16.00 26
535 16.00 28
581 16.00 22
625 16.00 25
670 16.00 3
116 16.00 19
758 16.00 47
476 16.00 15
523 16.00 25
522 16.00 35
b2l 16.00 30
1072 16.00 25
1056 16.00 25
1009 16.00 25
1008 16.00 45
1055 14,50 25
1071 14.50 30
1118 14.50 35
1139 14.50 25
1192 14.50 35
1218 16.00 35

878 16.00 18
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126
919
978

977
918
8717
840

513
512
511
510
509
508
541
540

PILE NO.

130

1020
1062
1083

1182
1180
1178
1176
1104
1105
1106
1107
1108
1109
1043
1044
1045

14120

PILE DATA

LENGTH (M.)

16.00
16.00
14.50
14.50
14.50
16.00
16.00
16.00
16.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
16.00
16.00

TIME (MIN.)

14
24
23
19
18
20
20
22
26
30
25
40
50
70
30
40
30
20
40
25
20
35
22
29
2
25
46
18
17
16
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PILE DATA
PILE NO.
LENGTH (M.) TIME (MIN.)

126 130
539 16.00 27
538 16.00 17
585 16.00 19
584 16.00 14
586 16.00 23
587 16.00 25
588 16.00 18
669 16.00 27
715 16.00 25
580 16.00 27

624 14.50 33

1440 14.50 28

757 14.50 28

1438 14.50 27
534 16.00 28
445 16.00 20
444 16.00 24
443 16.00 22
442 16.00 30
565 16.00 25
564 16.00 30
524 16.00 40
525 16.00 25
526 16.00 25
5217 16.00 35
528 16.00 25
574 16.00 35

1228 16.00 30

1244 15.00 30

1261 15.00 20
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PILE DATA
PILE NO.
LENGTH (M.) TIME (MIN.)

126 130

1277 15.00 30

1292 15.00 30

1314 15.00 25

1313 15.00 35

1291 15.00 30
799 16.00 15
976 16.00 17
917 16.00 15
876 16.00 23
839 16.00 17
798 16.00 32
1018 16.00 20
1081 16.00 23
1128 16.00 2
1202 16.00 26
1254 16.00 17

1046 15.00 25
1161 15.00 30
1163 15.00 2
1165 15.00 2
1167 15.00 18
1173 15.00 2
507 15.00 15
506 15.00 17
505 15.00 15
548 15.00 12
549 15.00 22
550 15.00 17
551 15.00 22

552 15.00 2
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PILE DATA
PILE NO.
LENGTH (M.) TIME (MIN.)

| 26 130

553 15.00 24
554 15.00 14
555 15.00 33
556 15.00 25
557 15.00 32
590 15.00 2
591 15.00 19
592 16.00 15
593 16.00 20
639 16.00 20
1462 16.00 21
1461 15.00 25
1460 15.00 21
441 16.00 30
484 16.00 26
485 16.00 29
486 16.00 21
487 16.00 26
488 16.00 26
532 16.00 34
533 16.00 24
531 16.00 21
530 16.00 33
529 16.00 3l
575 16.00 25
576 16.00 23
573 16.00 3l
572 16.00 25
571 16.00 35

570 16.00 30
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126
569
568
567

1171
1175

1169

PILE NO.

130

1276
1260
1243
1227
1217
1191
1138
1117
1070
1333
1299
1288
1268
1255
1235
1224
1204
1146
1130

1174
1172

1170
1168
1166

18/20

PILE DATA

LENGTH (M.)

16.00
16.00
16.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

TIME (MIN.)

25
35
25
25
25
25
30
35
30
30
25
30
28
26
15
27
17
28
1
21
17
16
30
30
30
20
60
30
25
30
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PILE DATA
PILE NO.
LENGTH (M.) TIME (MIN.)

126 130

1164 15.00 50

1162 15.00 25

1160 15.00 35
1459 15.00 18
1458 15.00 10
1457 15.00 16
1456 15.00 17
1455 15.00 23
895 15.00 13
894 15.00 25
893 15.00 15
892 15.00 15
891 15.00 18
890 15.00 18
889 15.00 25
850 15.00 17
851 15.00 1
577 16.00 45
578 16.00 20
579 16.00 21
621 16.00 25
622 16.00 15
623 16.00 20
620 16.00 30
619 16.00 20
665 16.00 20
613 16.00 40
612 16.00 30
611 16.00 35

614 16.00 20
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126
615
616
617
618

1116

PILE NO.

I 30

1007
1054
1005
1215

1130
1068
1298
1267
1234
1203
1145
1129
1082
1061
1019
1101
1102
1103

20/20

PILE DATA

LENGTH (M.)

16.00
16.00
16.00
16.00
15.00
15.00
15.00
14:50
16.00
14.50
14.50
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

TIME (MIN.)

30
30
25
35
30
25
35
25
25
30
40
28
20
18
2
18
35
2
31
23
25
30
55
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Appendix 8
Flow Chart Used for Programming Construction Activities
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Import 3D models
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Assign names, variables and
Mathematical functions

y
Input Start Read simulation
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No . Database
Start time =
simulation clock
Y <
Start animation Read productivity
process rate
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A A
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A

Set animation time rang

A
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Yes

Numbers of cycles >

CEnd)

Figure A8-1: Flow Chart for pr Vgrammm the 1t‘actory -construction activities by
Isualizer Scripts




Appendix 9
Examples of System Input & Output Floater Generated by Visualzer Scripts



10 Steel-Column Instg g g fc: A

Installed by Tfuck-ctane No0OL
“Rirst Colum Position (XY}
dongXadspfii
dongY-axis Jiio  ¢j
"Sart Golumtobe instated-
SatCumNO© g
Colum-
Nunter - Colurmp) Y]
1 Distance among Colunme
Distance (m) fcTo~ ¢
Truck Speed (Randomized)*
Mn Speed (mMrin) 10.0 - ¢j
VBx Speed (mvvin) pTo ¢
ime for 1-Colurm Installation (Rancomized) -
Mn Time (min) pTo  ¢j
Max Time( ) [O0 ¢

Number

rStart Ting* ,
Sartatloo |

Simulate

*1
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. A
X1 Steel-Column Insti ' -=J |xJ

Instalated by Truck-crane No.Q2

First Colum Position (X Y)]
dong X-axis |0.0
alorigY-axis lo 0

1tart Colum to be instated

Sart Colum No. [0 ]
Colum~
Nurrter of Colum{Qf

- Distance among Colum
Distance (m) fcTo ¢
Truck Speed (Randomized)-
Mn Speed (vmin) 200 ¢
Mex. Speed (mvinin) fcTo ¢!
Tinre for 2-Colunm Installation (Rancomized) ~
Mn Time(min) j0.0  ¢j 1l
Mex Time(min) pio ¢! |

I Number

r Start Tine*
Sart atpTcT

Simulate

Figure A9-1: Input windows used to simulate steel-column installation by two truck-

Cranes.



101Roof-Structure | Mnjx|

Installéted by Mobile-Crane No.Ql I
First Structure Position (X Y}
o gX-axis 100
dongY-axis 100 5

r Start structure to be instated-

St TrsNojo - ¢
r Number  Structure- A
Nmerl0 j
P DiStance among StrUCHUI. ()---------=----
Distance[ci0 1]
Structure ift Heft (m)-
Hontfiici 1]
Angle Rotation to InstaS:
Anje (degrees)10.0
Start Time-
Sart atjo 0]
Simulate

101Roof-Structure Xj

Instalated bv Mobie-Ctane No.0? |
Frst Structure Position (XY}~
dongXaxis [0 ¢
dongY-axis 100 (]
r Start structure to be instafied-
Sat TsNo.jO !

oNurrher of Structure”
Numberfo j

Distance among structure (m)-
Distance[do ]
- Structure It Hight (m)- A
Hotko ]
- Angle Rotation to Install-
Angle (degrees) 10.0
Start Time-
Startapr ~ J |

Simulate
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Figure A9-2: Input windows used to simulate roof-truss installation by one mobile-crane.



EESZEBJ I

Excavator Data

- Start Point

0-X|0.0 =

+-Y[oo 3

~ Distance
distancel (m)[00 2|
distance2 [m]ﬁ]-_ﬁ_ _:_j
distance3(m)[00 3

~ Excavator Speed

speed (m/min)[00 2]

~ Start time

stata[00 2]
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toi Excavator Move* f:&“A
Excavator Data
Start Poirt B
+-X_fOO
-Yjjii
r Distance’ i
distancel (m.)fa0
distance? )(
distance3 [m)[0O
Excavator Speed'
speed (m./rrm,jf60

Figure A9-3: Input windows used to simulate roof-truss carrying by an excavator

tot System i System Output g m] by
|-Simulation Theix-naps! |  Simudation Time 1/2x{10fps] |
-Timg------— Time
b 42
mn min.

Figure A9-4: Output windows of simulation time
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161 Sim FactaCon lIntegiated System for Factory Constiuction Simulation) Developed by CEM Chuls
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sm lod Faclory-Constischion Smulaton) Developed by CEM Chuls

Figure A9-5: Windows for visualizing factory-building construction processes and time



131 Sim-F actoCon (Integiated System lor Factary Constiuction Simulation) Developed by CEM Chula

0 Sum-FactoCon (Integrated Systom tor Factory-Constiuction Seulatson) Devaloped by CEM Chuls

Figure A9-6: Windows for visualizing factory-building construction processes and time
{continue)



Appendix 10
Examples of Source Codes of the Development of the Integrated System



Code
for Simulating steel Column Installation
by Usmq Truck-crane No. 01
created by
Noppadon Jokkaw

- Assigning the variables
utility stcolx "Installated by Truck-crane No.01"
éroup "First Column Position [X,Y}]"

243

spinner xpos " along X-axis " range:[-
100,100,0]

type: #float scale 0.2 fieldwidth:50

Sl%bnq Oi " along Y-axis " range:[-
t)yp loat scale:0.2 fieldwidth:50

group "Start Column to be installed"

s(plnner scoln "Start Column No." range:[0,100,0] \

t)ype ‘#integer fieldwidth:50

group "Number of Column”

s(plnner Ncol "Number of Column range:[0,100,0] \

t)ype ‘#integer fieldwidth:5

group "Distance among Column"

s(plnner codis " Distance (m.) "

range ;0,100,0] \

t)ype #tloat scale:0.2 fieldwidth:50

group "Truck Speed (Randomized)"

s(plnner excspl " in. Speed (m./min.) " range [0,10,0] \
type:#float scale:0.1 fleIdW|dth 40 _

spinner excsp2 Sp eed (m./min.) " range:[0,30,0] \
t)ype #float scale:0.1 fleIdW|dth 40

g(roup "Time for 1-Column Installation (Randomized)"

inner instimel " Min. Time (min.) " range:[0,30,0] \
pe:#float scale:0.1 fieldwidth:40 _
Inner instime2 Max. Time (min.) " range:[0,60,0] \

SP
tsy
t))[/)p e:#float scale:0.1 fieldwidth:40



%roup "Start Time"

pinner start "Start at" range:LO,lOOOO0,0] \

S
gype:#float scale:0.1 fieldwidth:100

- Design button
button co_ imx "Simulate"
on co_ imx pressed do

-- Assigned Variable Value

scOl = xpos.value
sc02 = ypos.value
sc03 = Ncol.value
sc04 = codis.value
sc05 = excspl.value
sc06 = excsp2.value
sc07 = instimel.value
sc08 = instime2.value
s¢09 = scoln.value
brt01= random 1 3
brt02= random 1 3
brt03= random 1 3
brt04= random 1 3
brt05= random 1 3
hrt06= random 1 3
brt07= random 1 3

%-gi?&lation time unit (frame per min.)

--Function Operation

s=start.value _
--(att = average travel time)
rds = random sc05 sc06

inst= random sc07 sc08

att = sc04/rds

nco = sc03

--total time for body move per 1 ¢

cle
= Chrt0 T+ brt02+brth3 ¥ 044 bit0B+brt06+brt07 +inst+att)*f

ttt = nco*
i = s+itt _
--acommulated time frame

x1=0
x2 = sc09
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x3=0

for 1 in  to ni by
tfOl = (i+brt01*f
tf02 = (tf01l+brt02*f
tf03 = (tf02+hrt03*f
tf04 = tf03+|nﬂ*f%
tf05 = (tf04+brt04*
tf06 = (tf05+hrt05*f
tf07 = (tf06+hrt06*f
tf08 = (tf07+hrt07*f
tf09 = (tf08+att*f)

--Create Time Frame

sc021=sc02+sc04
X3=x3+1
If x3<=nco then

nimationRange = Interval 0 ni
set animate Qn

set time 1 /

rotate $boomhiap02 0 x_axis

set animate
set time tfOl _
rotate $boomhiap02 30 x_axis

set animate on
set time tf02 _
rotate $Rhiap02 0 z axis

set animate on
set time tf03 :
rotate $Rhiap02 90 z axis

set animate on
set time tf04 _
rotate $Rhiap02 0 z_axis

set animate on
set time tf05 _
rotate $Rhiap02 -90 z_axis

set animate on
set time tf06 _
rotate $hoomhiap02 0 x_axis

set animate on
set time tf07 _
rotate $boomhiap02 -30 x_axis

a = hezier position ()
$hiapwh02-position.controller = a
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= addNewKey a tf08
value = [sc01+4.5,5¢02,1.7]
outTangentType = #linear

k

k.

k.

k = addNewKe a tf09
k.value = [Fc01+4 5.sc021,1.7]
k.inTangentType = #linear’

5< outTan?ent pe = #step

end if of machlne move

--Excel Chart Present Accumulate Time

XI=x1+1

if xIl!=nco then

ExcelApp = CreateOLEObject "excel.application”

ExcelApp.Visible = true

ExcelApp.Workbooks.Add()
ExcelApp.Range "al" -varue = (tfoi-s)/f
ExcelApp.Range "a2" -value = (tfo2-s)/f
ExcelApp.Range "a3" -vatue = (tfo3-s)/f
ExcelApp.Range "ad" <vatue = (tfosa-s)sf
ExcelApp.Range "a" -vatue = (tfos-s)/f
ExcelApp.Range "a6" -vatue = (tfo6-s)/f
ExcelApp.Range "a7" -vatue = (tfo7-s)/f
ExcelApp.Range "a8" -varue = (tfos-s)sf
ExcelApp.Range "a9" -varue = (tfo9-sysf

éExceIApp Range "ai:a9") .Select 0
xcelChar xcelApp.Charts.Add()

)--end else of excel

--Columns are moved to the positions

If xl<=nco then

If x21=32 then
If x21=31 then
If x21=30 then
If x21=29 then
If x21=28 then
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x2 1=27 then
x2 1=26 then
x2 1=25 then
x2 1224 then
x2 1=23 then
x2!:22 then
x2 1=21 then
X2 1=20 then
x2 1=19 then
x2 1=18 then
x2 1=17 then

x2 1=16 then
x2 1=15 then
x2 1=14 then
x2 1=13 then
x2 1=12 then
x2 1=11 then
x2 1=10 then
x2 1=9 then
x2 1=8 then
x2 1=7 then
x2 1=6 then
x2 1=5 then
x2 1=4 then
If x2!=3 then
If x21=2 then
if x2!=1 then

eni
else --for colOOI
(set animate on
set time tf02 :
rotate $0 1001 0 X axis

set animate on

set time tf03

rotate $col001 90 X axis

b = bezier_position ()

$ 100L.position.controller
1 = addNewKe y b tf02
1.valye = [ 4 ,5c02, gg
1.outTangentType linear
1= addNewKeg h tf03
1.value = [SCO1,5¢02.4.5]
%.outTangentType = #linear

else --for C01002

(set animate on
set time tf02 _
rotate $ 1002 0 « axis

set animate on



set time tf03
rotate $col'002 90 X axis

= bezier_position 0
$col002.pasition.controller

1 = addNewKey b tf02
1.value = [14,s¢c02, 01
1, outTangentType = ttlinear

1 = addNewKey b tf03
L.value = [sc0l,5c02,4.9]
)l outTangentType = #[inear

else --for C01003
(set animate on
set time tf02 {
rotate $col003 0 x_axis

set animate on
set time tf03 _
rotate $col003 90 x_axis

= hezier_position E
$co|003 position.controller = b

1 = addNewKey b tf02
1.value = [L14,5¢02,0

1.ou tTangentType = #linear
1

1,

1.

= addNewKey b tf03
value = [sc0l,5c02 4.5]
ou tTangentType = #linear

else -—For C.01004

(set animate on

set time tf02 _
rotate $col004 0 x axis

set animate on
set time tf03 _
004 90 x axis

rotate $col
= hezier p sition 0
$co|004 position.controller = b

= addNewa b f

value 14,s¢0 ’;
outTangentT pe linear
= addNewKey b tf03
\“ = [scOl,s¢02,4.5]

1
1.
1.
12
1.outTangentType = #linear
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else --for eolOOS

(set animate on

set time tf02 _
rotate $col005 0 x_axis

set animate on

set time tf03 ,
rotate $col005 90 « axis
b:beze pstion 0
$col005.position.controller = b
1 = addNew Ky b tf02
1.value = [43 201
1.ou tTangent pe = ttlinear
1 = addNewKey b tf03
L.value = [scOl,5c02,4.5]
)1 .outTangentType = #[inear

else --for colOOb

(set animate on

set time tf02 .
rotate $col006 0 x_axis

set animate o
set time tf03
rotate $col00

n
6 90 x_axis

_position 0
ition.controller = b

else --for C01007

(set animate on

set time tf02 _
rotate $col007 0 x_axis

set animate on
set time tf03 _
rotate $col007 90 x_axis

= bezier_position 0
$co|007 position.controller = b

1 = addNewKey b tf02
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[14,5¢02,0
angentType = #linear

alue

alu

ddNewKey b H03
ue = [sc0l,5¢02,4.5]
TangentType = tH|near

else --for coioos
(set animate on
set time tf02 _
rotate $col008 0 x_axis

set animate 0
set time tf03
rotate $col00

N
8 90 « axis

_position 0
ition.controller =D

0
b tf02
S

l_|x

cOZ(Q
ngen pe linear

d

I

U

ddNewKey b tf03
ue = [sc0l,5c02,4.5]
TangentType = #linear

else -—for c01009
(set animate on
set time tf02 _
rotate $col009 0 x_axis

n
9 90 x axis

set animate o
set time tf03
rotate $col00

= bezier
$co|009 N

__CS
r—ro

a
alue = 1
ut

else --for colOIO
(set animate on
set time tf02 _
rotate $col010 0 x axis

set animate on
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set time tf03
rotate $col010 90 x_axis

= hezier_position i
1010.pasition.controller = b

$

1 = addNewKey b tf02
1.value = [14,s5c02, #J

1. outTangentType linear
1 = addNewKey b tf03
L.value = [sc0l,5c02.4.5]
1.outTangentType = #linear
)

else --for colon

(set animate on

set time tf02 _
rotate § 1011 0 x_axis

set animate on
set time tf03 _
rotate $ 1011 90 x axis

= hezier_position 0
101L.position.controller = b

addNewKey b tf02

alue = [14,5¢02, #]
tTangentType = #linear
d

alue

i

dNewKey b tf03
= [sc0l,5¢02,4.5]
angentType = #linear

else --for CO1012

(set animate on

set time tf02 _
rotate $col012 0 x_axis

d
I
U
ddNewKey b 1103
ue s¢01,5¢02,4.5]
TangentType = #linear
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else --for colO13
(set animate on
set time tf02 _
rotate $col013 0 x_axis

set apimate on
set time tf03 _
rotate $col013 90 x_axis

= hezier_position 9
$col013.position.controller = b

1 = addNewKey b tf02
1.value = [14,5r02,0
1.outTangentType = #linear

1 = addNewKey b tf03
1.value = [sc0l,sc02 4.5]
1.outTangentType = #linear

s b

else --for C01014
(set animate on
set time tf02 /
rotate $col014 0 x_axis

set animate o
set time tf03
rotate $col0l

N
4 90 x_axis

= be2|er position 0
col0l4.position.controller =h

4.5¢02,0
angentType = #linear

d

alue

o

ddNewKey b tf03
alue = [scOl,5c02,4.5]
TangentType = #linear

R e T

else --for col015
(set animate on
set time tf02 ,
rotate $col015 0 x_axis

set animate o
set tlme tf03
rotate $col01

h = b ezier_position 0
$col015.position.controller = b

N
5 90 x_axis

1 = addNewKey b tf02
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1.value = [14,sc02,0]
1.outTangentType = #linear

1 = addNewKey b tf03
T.value = [s¢0l,5¢02.4.5]
T outTangentType = #linear

s}

else --for coluib

(set animate

set time tf02 _
rotate $col016 0 x_axis

set animate on
set time tf03 _
rotate $col016 90 x_axis

= bezier_position 0
$c0l016. position.controller =b

1 = addNewKey b tf02
1.value = [14, scOZ,Ol

1, outTangentType = ttlinear
1 = addNewKey b tf03
1.value = [scOl,s¢02,4.5]
)1 outTangentType = #linear

else --for CO1017

(set animate on

set time tf02 :
rotate $c01017 0 x_axis

set apimate on

set time tf03 _
rotate $col017 90 « axis
b = bezier_position 0
$col017.position.controller = b
1 = addNewKey b tf02
1.value = [14,sc02,01_
1.outTangentType = ttlinear
1 = addNewKey b tf03
1.value = [scOI,sc02,4_.5]
%outTangentTyp ttlingar

else --for col018

(set animate on

set time tf02 _
rotate $col018 0 » axis

set animate on
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set time tf03
rotate $co'018 90 X axis

= bezier_position 0
$0 1018, position.controller =

1 = addNewKey h tf02
1.value = [14,5¢02, Ol
1.outTangentType = tlinear

= addNewKey b tf03
value = [scOl,5c02,4.5]
.0l tTangentType = ftlinear

else --for CC1019
(set animate on
set time tf02 _
rotate $col019 0 x_axis

set apimate o
set time tf03
rotate $col0l

n
9 90 x_axis

= be2|er _position 0
col019.pasition.controller = h

b
$c
1= ad
1.value
1.outT
1 = addNewKey b H03
L.value = [stOl,sc02.4.5]
1.0u tTangentType = #linear
else -—for C.01020

(set apimate on

set time tf02 _
rotate $co|020 0 x axis

D
D

0 90 x_axis

a
ti
f
bezier_position 0
1020.position.controller = b

2,01_
TangentT pe = ttlinear

= addNewKey b tf03
value = [s¢01,5¢02,4.5]
.0U tTangentType = ttlinear
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else --for col021

(set animate on

set time tf02 ,
rotate $col021 0 x_axis

set animate on
set time tf03 ,
rotate $col021 90 x_axis

= bezier_position 0
$col021.pasition.controller =

1 = addNewKey b tf02
1.value = [14,5¢c02, 01

1.ou tTangentType = ttlinear
1 = addNewKey b tf03
1.value = [scOl,5c02,4.5]
)l outTangentType = #linear

else --for C01022

(set animate on

set time tf02 _
rotate $col022 0 x_axis

set animate on

set time tf03

rotate $col022 90 x_axis
h = bezier p osition 0
$col022.position.controller = b
1 = addNewKey b tf02
1.value = [14,sc02,01
1.outTangentType = ttlinear
1 = addNewKey b tf03
1.value = [5¢01,5¢02,4.5]
)l.outTangentType = ttlinear

else --for C01023

(set animate on

set time tf02 ,
rotate $col023 0 x_axis

set animate 0
set time tf03
rotate $col02

N
3 90 « axis

h = bezier p3|tion 0
$c0l023.position.controller = b

1 = addNewKey b tf02
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1l.value = [14,sc02,0]
1.outTangentType = ttlinear

1 = addNewKey tf03
1.value = [scOl,5¢02,4.5]
T outTangentType = ttlingar

~——

else --for C01024
(set animate on
set time tf02 _
rotate $col024 0 x_axis

set animate on
set time tf%g

rotate $col024 90 x_axis

ler_position 0
)sition.controller =b

dN y b f02
e = 4 J
angen p linear

dNewKey b tf03
= [s¢01l,5¢02.4.5]
angentType = ttlinear

= hez
col024,

©>

(.f)

else --for C01025
(set animate on
set time tf02 _
rotate $col025 0 x_axis

set animate o
set time tf03
rotate $col02

n
5 90 « axis

_position 0
ition.controller =D

dNewKey b tf03
= [s¢0l,5¢02.4.5]
angentType = #linear

else --for col.026
(set animate on
set time tf02 _
rotate $col026 0 x axis

set animate on
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set time tf03
rotate $co!026 90 x axis

b = bezier_position 0
$col026.position.controller = b

= ddNewKey b tf02
va [14,5¢0 #]
ou TangentType = #linear

1
1.
1.
1 = addNewKey b tf03
L.value = [scQl,sc02 4.5]
1.0u TangentType = #linear
else —-for c01027

(set animate on

set time tf02 _
rotate $col027 0 x_axis

set animate on
set time tf03 ,
rotate $col027 90 « axis

b = bezier_position 0
col027.pasition.controller =h

addNewKey b tf02
alue = [14,5¢02,0
tTangentType = #linear

= addNewKey b tf03
value = [s5c01l,5¢02 4.5]
outTangentType = #linear

else --for C01028

(set animate on

set time tf02 _
rotate $col028 0 x_axis

set animate on

set time tf03 ,
rotate $col028 90 « axis
b = bezier_position
$col028.position.controller = b
1 = addNewKey b tf02
1.value = [14,sc02,0#]_
1.outTangentType = #linear
1 = addNewKey b tf03
1.value = [sc0l,5c02,4.5]
)1.outTangentType = #linear
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else --for col029

(set animate on

sec time tf02 ,
rotate $col029 0 « axis

set animate on
set time tf03 _
rotate $col029 90 x axis

= bezier_position &
$col029.position.controller =

1 = addNewKey b tf02

1.value = [14,5¢02,0
1.out TangentType = #linear
1 = addNewKey b tf03
1.value = [sc0Ol,sc02,4.5]
%o TangentType = #linear

else --for col030

(set animate on

set time tf02 _
rotate $col030 0 x_axis

set apimate on

set time tf03 _
rotate $col030 90 x_axis
b = bezier p sition {
$co0l030.position.controller = b
1 = addNewKey b tf02
1.value = [145 02,0

1. outTangen pe = #linear
1 = addNewKey b tf03
1.value = [sc0l,sc02 4.5]
1.outTangentType = #[inear

else --for col031

(set animate on

set time tf02 _
rotate $col031 0 x_axis

set animate on
set time tf03 _
rotate $col031 90 x_axis

b = bezier_position 0
$colG31.pasition.controller = b

1 = addNewKey b tf02
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1.value = [14,sc02,0]
1.outTangentType = #linear

= addNewKey  tf03
1 value = [sc0l,5¢02,4.5]
% outTangentType = #linear

else --for COL1032
(set animate on
set time tf02 _
rotate $col032 0 x_axis

set animate on
set time tf03 _
rotate $col032 90 x axis

= bezier_position 0
$co|032 position.controller = b

1 = addNewKey b tf02
1.value = [14,5c02, Ol
L.ou tTangentType = ttlinear
1 = addNewKey b H03
1.value = [scOl,sc02,4.5]
%.o tTangentType = #linear
else
endif

sc02=sc02+sc04
sc021=sc021+sc04
X2 = x2-1

)--end for loop of accum. time fFrame
)--end on button
)--end utility

exc=newrolloutfloater *steel-column Installation Data" 250 200
addrollout stcolx exc
exc.size=[250,460]
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-~ Sort Code of _
-- Fatern of Excavator miovinci and. rotating
-- by Noppadon i.

.-V = Excavator reed { /min.

= Opelatio Co t (Baht /hr.;

Utility exmove "Excavator Data"

royp "Start Point"

spinner spx "+ - X' range [-1000,1000,0] type :#float scale :0.2
TR 1000,1000,0] type :#float scale :0.2
spinner s - range [-1000,1000, e :#float scale :0.
fheldwidin’ 50 e | Ity S

group "Distance"

s(pinner dis| "distancel ( .)" range:[0,100,0] type:#float
scale:0.2 fieldwidth:50
spinner dis2 “"distance2 (m.)" range: [0,100,0] type:#float
scale:0.2 fieldwidth:50
spinner dis3 "distanced ( )" range:[0,100,0] type:#float
scale:0.2 fieldwidth:50

roup "Excavator Speed"
inner x "speed (rn./min.)" range:[0,100,0] type:#float scale:0.1
S )*range : [0.10010] typ

pinner St "start at" range:[0,100000,0] type:#float scale:0.1
|

g

(

S

f

)

group "Start time"
{

1; eldwidth:40

button move "Operate"
on move pressed do

dl=disl.value
d2=dis2.value
d3=dis3.value
v-x.value
mt=st.value
spl=spx.value
sp2=spy.value




V —cllstl move time
1 --rotatel time
d2/v —Clist2 move time

EX

-total operation time
TT= i+]+l+q+s

Oloeratlon time
dl/
| -

-rotate2 time
d3/v -~dist3 move time

--total operation cost

m=mt
- (m+|*f)

(n+j *f
+1* f
I?rzgp+ *f)

AnimationRange = Interval 0 t
a = bezier_position 0
$wh02.position.controller = a

kvalue = [spl,sp2,0.5]

value = syl sp 2+d| 0.5]
inTang ent ¥ e = #linear
ype = #step

K.
k.
b = tch rotation 0
$wh0 rotat|on controller = b
] = addNewKe

] .te n3|on = 0

set animate on

set time ,
rotate $wh02 0 z axis

] = addNewKey b o
] .tension = 0
set animate on
set time o _
rotate $wh02 90 z_axis

¢ = tch_rotation 0

f—SiTouIation time unit {frame per min.)
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animate on
set time _
rotate ShodyOl 0 z_axis

] = addNewKey ¢ o
] . tension ="50
Set animate on
set time 0 _
rotate $body0l -90 z_axis

k = addNewKey
k. value = [spl, sp2+d| 0.5]
k.outTangentType = ttlinear

kva ue I+d ,sp2+dl, 0.5]
k.inTang ent pe = # inear
k. outTangent ype = #step

J = addNewKey b p
] .tension = 50
set animate on
set time _
rotate $wh02 0 z axis

] = addNewKeg br
] .tension = 50
set animate on
set time r _
rotate $wh02 -90 z axis

j = addNewKe% Cp
] .tension = 50
set ammate on
set tim
rotate $body01 0 z_axis

j = addNewKe% cr
] .tension = 50
Set animate on
set time r _
rotate $hody0l 90 z_axis

value o [spled2, sp2+dl, 0.5]
k.outTangentType = ttlinear

k = addNewKey a

K.ou Tangent ype = #linear

k.value = [s I+d2 ,$p2+dl-d3,0.5]

262



263

statx

spl+d?
staty b

sp2+dl-d3

print "Forward"
print statx
gnnt staty

)

exc=newrolloutfloater "Excavator Moves Forward" 220 200
addrollout exmove exc
exc.size=[220,350]
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~Sort Code _
for Simulating Roof structure (Truss) Installation
by Using Mo ile-crane No.0L
created hy
Noppadon Jokkaw

-- Assigning the variables
utility trussx "Installated by Mobile-Crane No.01"
éroup "First structure Position [X,Y}]"

s%nnner xspos " along X-axis " range: [-
100,100,077 \ _ _
type:#float scale:0.2 fieldwidth:50
spinner yspos "

100,100,0]

\
type:#float scale:0.2 fieldwidth:50
)

group "Start structure to be installed"

along Y-axis " range:[-

spinner struss "Start Truss No." range:[0,100,0] \
Sype:#lnteger fieldwidth:50

group "Number of structure"

spinner notruss_ "Number" range :[0,100,0] \
gype:#lnteger fieldwidth:50

group "Distance among structure (m.)"

sfpinner dstruss "Distance" range:é-lOO,lO0,0] \
gype:#float scale:0.2 fieldwidth:50

group "Structure lift Hight (m)"

s,(pinner hi "Hight" ran?_e:[o,l_OO 0] \
Sype:#float scale:0.2 Tieldwidth:50

group "Angle Rotation to Install"”

(.
spinner ang "Angle (degrees)" range:[-360,360,0] \
S)epe:#floa(tJ scalgezo.g ?ield\)vidth:go [ ]

group "Start Time"

s(pinner_ St "Start at" range:[0,100000,0] \
type :#integer fieldwidth:50
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— Design button
button co_simx "Simulate"

CO simx pressed do
(

— Assigned Variable Value

=)

xspos.value
yspos.value
struss.value
notruss.value
struss.value
l.value

e~ ~+ ~+ ~+ ~—+ —+
e S . B S e §
ODOOOO
[op]Sa B A IS N S]
e el

trtQl= random 3
trt02= random 3
trt03= random 3
trt04= random 3
trt05= random 3
trt06= random 3
trt07= random 1
trt08= random 2
trt09= random 7

%-S_ir?oulation time unit (frame per min.)

—Function Operation

s=st.value _

--(art = average travel time)

ntr = tr04

--total time for body move per 1 cycle
é)tr;?l+trt02+trt03+trt04+trt05+trt06+trt07+trt06+trt07+trt08+trt0
ttt = ntr*n

ni = s+ttt _

--acommalated time frame

xI=0

x3=0



dis=tr05 _

for 1 in to ni by do
(

tto| = |+trt01*U
tt02 = (tt0l+trtQ2*f
tt03 = (tt02+trt03*f
tt04 = (tt03+trt04*f
tt05 = (tt04+trt05*f
tt06 = (tt05+trt06*f
tt07 = (tt06+trt07*f
tt08 = (tt07+trt08*f
tt09 = (tt08+trt09*f)
--Create Time Frame

X3=X3+1
If x3<=ntr then

AnimationRange = Interval 0 ni

= tcb rotation 0
0 y02 rotat|on controller = b
= addNewK eg

tension = %0

et animate on

set time | ,
rotate $body02 0 z_axis

] = addNewKeg b ttOl
| .tension = 50
set animate on
set time ttOl _
rotate $body02 mum z_axis

= bezier_position 0
hook01 p03|t|on controller =1

ddNewKey 1 1102
1,0,-3

ja bl

Va
ou

,_.._

ue
utTangentType = #linear
ad

= dNewKey 1 tt03
value = #]
inTang ent e = #linear
outTangent pe = #step

= addNewKey 1 tt04
value = [6.25,0,3]
outTangentType = [[linear

?ddNewKey 1 tt05

1
$
K
K.
k.
K
K.
K.
K.
K
K.
K.

Tangent ¥ [[linear
Tangent ype = #step

(:
k.va
kK.inT

k.oU
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= addNewKe)éOb tt06

} tension =
Set animate on

set time tt06

rotate $body02 0 z_axis
] = addNewKeg b tt07
0

] .tension =
set animate on

set time tt07 ,
rotate $hody02 -mum z_axis

% = bezier _position 0

wheel02.position.controller = g

¢:39.>

tTangent

K. |n ang ent
K. outTangent

tr02=tr02+dis

ddNeWKey q

08
tr02,0. 5]

Tan ent ¥pe = #ste
ype =

tt09

trO tr02+tr05 ,0.5]
pe = #linear
pe = #step

)--end if of machine move

else
endif

--Excel Chart Present Accumulate Time

X1=x1+1

If xl!'=ntr then
endi f

I'I'I
>
[qp]
<D

> I>1>1> > 1> 1> 1>

Exce
ExcelApp.R

(ExcelApp-Range

7\_||O

a9"

Value
Value
Value
Value
Value
Value
Value
Value
Value

LEObJect “excel.application™
AddO

(ttoi)/f
(tt02)/f
(tt03)/f
(tto4)/f
(tto5)/f
(tt06)/f
(tto7)/f
(tt08)/f
(tt09)/f

al:a9") .Select(
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ExcelChart = ExceIAPp.Charts.Add()
)--end else of exce

if xl==ntr then

(,

time = tt09/f
print "
print x| _ _ _

print "total Operation Time of Mobile Crane"
print time

nrint "mim

print " "
orint "total frame"

print tt09 .
orint "

)--end for loop of print time

else

endif

--end for loop of accum. time frame
--end on button
--end utility
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exc=newrolloutfloater "Roof-Structure Installation Data" 250 200

addrollout trussx_ exc
exc.size=[250,460]
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for Creating windows visualizing
created b
Noppadon Jokkaw
im-FactoCon Displayer

rollout rActiveX "Sim-FactoCon"
(

activeXControl ax "{05589FA1 -C356-11CE-BF01-00AA0055595A)"
hel(t;ht 700 width:700 align:#left
button btnPick "LOAD simulated Activity " pos:[720, 10]

on btnPick pressed do

I(ocal f,.=_getOpenFileName caption:"Pick Any Avi File"
av

t¥ es
it f != undefined then ax.FileName = f
)

on ax timer do
sliderTime = animationRange.start + (ax.CurrentPosition *

(animationRange.end - animationRange.start))/(ax.selectionEnd -

ax.selectionstart)
gn ax PositionChange oldPos newPos do
ormat "[%, %]\ " oldPos newPos

_b'\

f newRolloutFloater "Sim-FactoCon (Integrated System for

99113" -

ddRollout rActiveX
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~Sort Code S
frdisplaying 1 lati tiine (1X)
created by
Noppadon Jokkaw

rollout timel "Simulation Time IX-(I0fps)"
droup "Time"

I(abel test "0"
label d "min."

timer clock "testciock™ interval:330
on clock tick do _

( x = (test.text as integer)+l
t)est.text = x as string

)

newrolloutfloater "System Output" 160 200

g?ollout timel nop

no
ad
nop.size=[170,250]
max time play



Sort. Code
for displaying simulation time (1/2X)
created by
Noppadon Jokkaw

rollout timel "Simulation Time 1/2x-(10fps)"
éroup "Time"

label test 0"
label d "min."

timer clock "testciock™ interval:660
on clock tick do _

x = (test.text as integer)+l
est.text = x as string

(
t
)
)

newrolloutfloater "System Qutput" 160 200

g?ollout timel nop

no
ad
nop.size=[170,250]
max time play
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