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ABSTRACT

The study of crane operation in construction process of prefabricated house is a
kind of the study of heavy machinery that found in building construction especially in the
prefabricated house construction. The Research data collected from three different
companies of private housing developments in Bangkok and greater Bangkok
metropolitan area, which include the survey of company's general information and each
project’s prefabricated construction method, that to be used in the crane usage analysis
in each construction procedure including the component design factor affected from the
crane operation.

The study contains the construction survey of two to three storey townhome with one
row of six units and the area usage of 118 to 162 square metre from the private
companies called A , B and C (Unrevealed company names). The prefabricated
construction method divided into 3 steps which are the manufacturing, transportation
and the installation, the study found that the crane is the important and essential
machinery in the construction. There are two main types of cranes, which are mobile
crane and stationary crane and those can be divided into 10 different types. This study
is to survey of three projects’ construction method, to compare the difference between

crane usages and interview those three companies participated personnel in the crane



usage, which are the manager, the project engineers, the designers or the production
developers and the crane drivers, to study whether crane is the factor of component
design or not by using the component design theory in the industry.

The finding shows cranes are used in every step of three projects and the crane
selection of three companies are different and the same in some steps, the crane types
are found in these studies which are overhead crane, gantry crane, truck crane, rough
terrain crane, crawler crane and truck loader crane. The interview shows 56.25% of the
samples indicated that crane is the factor in component design. The samples indicated
that the crane usage is important in the working process, size, sequence, the production
line and the workman error protection.

This study is the data gathering, involving the prefabricated construction method
and the data from this study can be used as a guide line for the architects, the
engineers and the real estate agencies to design and build the efficiency prefabricated

houses in the future.
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5.2.1.1 pzimsliasuivuiuiudoudiiagleaddasans A
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v
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Fudaulanan

d o ' A‘t o a 1 s i
A15197 5.5 mslfiasuiuuiudugoudidaglludaumlraslasinis A (fun: fide)

AW-01

e
S TTal) 3.11x4.014
Fuwms (m.?) | 0.66 %
dwin (kg) | 1.716
U (ueiy) | 6
N AW-02
A 311x3.238 |
U3ams (m.?) | 0.653 o
thwiln (kg) | 1,697.8
U (wew) | 2
e AW-03
U 3.21x2.994
Y3ams (m.?) | 1.004
vhwiin (kg) | 2.610.4
U (uy) | 4
TUE AW-04
WUIA 0.3x3.979
A 133787 (M%) | 0.148 - PM

vwiin (kg) | 384.8
U (uew) | 2
e AW-05
AR 0.4x3.717

7 Sums (m.3) | 0.213 A

| dwiin (kg) | 5538
druau (uku) | 6
U AW-06
Wun 0.51°0.6
YSams (m.?) | 0.038 “
vwiin (kg) | 98.8
U (Ueu) | 2




A9197 5.5 (5i9)
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Ei

AW-07
C | 1um 3.21x5.1
Uams (m.3) | 0.992
: | dhwiin (kg) | 25702
& U (ueiy) |2
' g (| avim AW-08
! e | U 3.21%2.994
- 3ams (M.3) | 0.696
‘ vhwiin (kg) | 1,809.6
= - MUY (ueiy) | 6
TUH AW-09
1R 0.4%4.31
I | 13005 () | 0.192
vwiin (kg) | 499.2
U (ueu) | 6
e AW-10
1A 3.21%3.587
YSams (m.2) | 1.272
uwiin (kg) | 3,307.2
U (WHY) | 6
e AW-11
1A 3.11"1.337 | .-
Bams (m3) | 0515 % M .
vwiin (kg) | 1,339 ' ’ T
U (ueiu) | 6
via AW-12 ;*E ~
vt 3.11*2.817 %
3ams (m.?) | 0.848 s
vwiin (kg) | 2,204.8
U (ue) | 6
U AW-13
aun 3.11*3.294
Y3ams (m.?) | 0.855
vwin (kg) | 2,223
U (ueiy) |6




A57199 5.5 (sia)

Tua

AW-14

AU 0.92.14
Uzams (m.2) | 0.223
vl (kg) | 579.8
U (weiy) | 6

I AW-15
AR 3.21%2.817
YFams (m.3) | 0.706
vwin (kg) | 1,835.6
W (ki) | 5

TUA AW-16
1R 3.21*2.154
U3ums (m.?) | 0.857
whwiin (kg) | 1.835.6
U (MEY) | 5

i AW-17
AR 3.21*2.917
PFams (m.2) | 1.342
vwiin (kg) | 3.489.2
U (ueY) |5

e AW-18
AU 1.575%1.44
USams (m.2) | 0.176
dwilin (kg) | 4576
U (weiu) | 6

e AW-19
AU 3.078*2.08
zams (m.3) | 0.637
vwiin (kg) | 1,656.2
U (Wly) | 6

g AW-20
WUIR 1.144%1.421
Wsams (m.3) | 0.075
vhwiin (kg) | 195
U (WeiY) | 7




m91971 5.5 (sie)

QI TV -
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AW-21

] : )
AUIR 0.238x1.712 "
3ums (m.3) | 0.051 ‘% -‘M ®
thwiln (kg) [ 1326 o o ;r\L% ,
U (W) | 7
TUH AW-22
AUIA 0.25x1.442
Yzams (m3) | 0.033 =
vwin (kg) | 85.8
U (W) | 12
e AW-23
WU 0.25x1.629
UFums (m.3) | 0.315 B
_ hwiin (kg) | 819
WU (wdu) | 12
TNH AW-24
. AUIR 2.797x0.915
PBaas (m.3) | 0.315 = % _ -fR‘l
' . L )
umun (kg.) 819 _ ‘%.
U (uly) | 6
- - e AW-25
AUIN 3.21'3.294 ‘
W3ams (m.?) | 0.668 i %
vwiin (kg) | 1,736.8 '
U (Ueiy) | 6
- - . | eva AW-26
R, 3.21x3.657 ‘
sams (m.3) | 1.205 ¥ \%}
wwmin (kg) | 3,133 '
[ duau (udu) | 2
sWH AW-27
AUIR 3.21x3.864
WFams (m.?) | 1.316 . “\%
vwiin (kg) | 34216 '
{uu (uey) | 2




AN9197 5.5 (sia)
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AW-28

el

AUIA 3.21x2.994

URams (m.3) | 0.967

vl (kg) | 2,514.2

U (WeiY) | 6

1] AW-29

AN 3.21x3.294

YFamg (m.?) | 1.248

thwiin (kg) | 32448

Y (MeY) | 6

9 AW-30

AN 3.21x1.644

Rums (m.3) | 0.66

wwiin (kg) | 1,716

U (W) | 6

i AW-31

2 3.21x3.294

Pinms (m?) | 1.112 . N%h ¢ ;‘%h A
vwin (kg) | 2.891.2 o T Sy,
U9 (uey) |6 ) %
W AW-32 *k‘ |
BUIR 3.21x3.117 ; m
Piamas (m?) | 1.234 -

wiin (kg) | 3,208.4

U (Uelu) | 6

n AW-33

WA 3.21x3.29

Yiams (m2) | 0.801 v

wiin (kg) | 2.082.6

U (ueu) | 6

bl AW-34

qun 3.21x3.409

Wsanes (m.?) | 1.089 c

vwmiin (kg) | 2,831.4

U (weiy) |6




A9197 5.5 (iB)
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TWE AW-35
AUIA 3.21*2.164
YFums (m.?) | 0.865
vwiin (ko) | 2.249.6
AU (wey) | 6

e AW-36
Aun 3.21*2.994
U5a1ms (m.?) | 0.723
twiin (kg) | 1,879.8
U (ueiy) | 6

Td AW-37
AUIR 3.21%0.797
Usums (m.?) | 0.297
twin (kg.) 772.2
U (W) | 11

e AW-38
1A 3.21*1.644
UFums (m.?) | 0.66
vniin (kg.) 1,716
P (weiu) | 5

e AW-39
aun 3.21*2.094
Usams (m3) | 0.84
vwiin (kg) | 2.184
U (ueiy) | 5

T | AW-40
1A 3.21*2994
UFams (m.?) | 1.201
vwin (kg) | 3.1228
U (ueu) | 5

sha AW-41
R 2.072*3.432
UFanms (m.3) | 0.455
vwiin (kg) | 1183
uu (weiy) | 6
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AF-01

1.22x1.73
sams (m.3) | 0.259
vwiin (kg) | 6734
U (weiy) | 6
Tud AF-02
A 1.22x2.16
3ams (m.3) | 0.325
vhwiin (kg) | 845
U (Weiy) | 6
e AF-03
2R 1.73x3.09
U3ams (m.?) | 0.658
vwiin (kg) | 17108
U (ueu) | 12
e AF-04
UM 2.16x3.09
3ums (m.3) | 0.826
vwiin (kg) | 2,147.6
U (W) | 12
N AF-05
A 1.39x2.19
YFums (m?) | 0.335
vhwiin (kg) | 923
U (wey) | B
I AF-06
U 1.5x3.09
Uinms (m.3) | 0.574
vwiin (kg) | 1.492.4
U (uk) | 24
WA AF-07
2un 1.81x3.09
3ms (m.3) | 0.692
vwiin (kg) | 1,799.2
U (ub) | 12




A9197 5.6 (si9)

TUIRA

0.53'3.09

USums (m.3) | 0.201
vwin (kg) | 552.6
U (ueiy) | 2

103

ud

AF-09

TUIA

1.3*3.09

Y3ums (m.3) | 0.498
vhwiin (kg) | 1,204.8
U (Weiy) | 6

wa AF-10

AUIA

1.3"3.39

Pams (m.3) | 0.546
vwiin (kg) | 1,419.6
91U (WH) | 6

SUA

AF-11

TUIA

1.92*3.09

"T‘

3ams (m.3) | 0.679
vwiin (kg) | 1.765.4
U (ubiu) |6

L] AF-12

U

1.92*3.09

Fams (m.3) | 0.701
wwiin (kg) | 18226
U (weY) | 6

N AF-13

MU

1.92*3.53

PSams (m.?) | 0.776
vwiin (kg) | 2.017.6
U (weiu) | 6

U AF-14

AUIRA

1.8°2.135

3ams (m.?) | 0.48
vwilin (kg) | 1,248.97
U (uky) | 6




A9197 5.6 (sin)
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T AF-15
R 1.8*2.135
Usams (m.?) | 0613
vaiin (kg) | 1.595.91
U (wiu) | 6
VT AF-16
AR 3.54*1.887
zams (m.3) | 0.81
vwiin (kg) | 2,106
U (ueiy) | 12
e AF-17
AU 3.54*1.12
zams (m.?) | 0.478
vwiin (kg) | 1.242.8
17U (Ueiy) | 6
N AF-18
AUIA 0.92*3.11
Y5ums (m.2) | 0.354
vwiin (kg) | 920.4
Iuau (ki) | 8
Td AF-19
AUIA 0.35*1.92
YSams (M) | 0.131
il (kg) | 3406
U (ueiu) | 2
A AF-20
AUIA 0.45"2.07
’ YFams (m.?) | 0.142
vwiin (kg) | 3692
U (weiw) | 2
sua AF-21
AUIA 0.3"3.53
Sams (m3) | 0.13
vwiin (kg) | 338
U2 (ky) | 6
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997 5.6 (si9)

TUE AF-22

1UIR 0.6*3.27

‘.‘q&E"“'w.
Y3ams (m.?) | 0.267 = :% - ’h%h f\\\}
1 - 1 =il ’

vwiin (kg) | 694.2

U (wey) | 2

Tud AF-23

AUIR 0.314*3.54 -

i i
‘ U3anms (m.?) | 0.111 B ;% - ’% &R
: X -
vwiin (kg) | 2886 "ﬁ.
U (Wey) | 2

m9ad 5.7 ms"l'nLniunuunu‘numummgﬂlumwnmmumm‘tmqme A ('nm va

yliwnfudw | seszides
113'1 AB-01
aun 0.4*2.95

S, | 5iines () | 0.148

vhwiin (kg) | 384.8

U (uey) | 30

Y] AB-02

MUIA 0.4*3.44

Y5amg (m.?) | 0.168

vwitn (kg) | 429

U (udy) | 4

ET AB-03

WU 0.4*3.697
. | e (M) | 0.185

vwiin (kg) | 481

U (WeY) | 2

TUH AB-04

1UIA 0.4*3.997

A 12007 () | 0.2

vwiin (kg) | 520

91U (uey) | 2




A9 5.7 (5i|)
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AB-05

e
PR 0.4*3.26
_ 3ums (m.?) | 0.137
vwiin (kg) | 356.2
U (udy) | 18
e AB-06
AUIRA 0.4*3.26
_ Uams (m.?) | 0,163
vwiin (kg) | 4238
U (weiy) | 10
N AB-07
1A 0.3*2.06
S | vioes () | o077
thwiln (kg) | 2002 P,
WY (wey) | 1
e AB-08
1A 0.3*1.61
— Y3ums (m.?) | 0.06
| thaiin (kg) | 156
U () | 1
TWH AB-09 A
S
AN 0.5%3.28 _ .
— U3ias (m.2) | 0.205 - ‘%ﬁ, :‘%} R
vwiin (kg) | 533 ' ' f\ﬁ .
= : Lal
PIUIU (REY) | 1
VT AB-10 ;q.h %
. YUIA 0.4*1.61 | et
' - YFams (m.3) | 0.08 * % r%!f %
vwiin (kg) | 208 ' ' %
u9u (eiy) | 12 =~
] AB-11
. . I 0.4'2.06
_ Fams (m.3) | 0.103
vwiin (kg) | 2678
U9 (uey) | 8
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THH AB-12 wlby
! o
SR 0.3*1.929 oo
& o ! . ' - :
umun (kg.) 187.2 $
MUY (W) | 13 A
WA AB-13 W
‘ -
AU 0.4*2.06 v
- ¢l §
v o | Py, [, | g
[ 4 as . ’ ! - : ¢
umun (kg) | 267.8 &
U (weiy) | 4
VT AB-14 ;ia .
! o oo
AU 0.3'1.69 g
~ § ks .‘ r
: ' . ] - ) by
vwiin (kg) | 161.2 ﬁ '
au9u (ubu) | 12

svin AS01 I .
T

PUIR 1.032*1.047 -
WEaas (m.?) | 0.061 :% :
vwidn (kg) | 1586
U (wey) | 6
e AS-02
1UIA 0.3*1.032
UFsms (m.3) | 0.023
vmiin (kg) | 59.8
duu (uku) | 6
sva AS-03
Vel 0.343*1.032

iums (m.3) | 0.034

‘ miin (kg.) 88.4

| ' U (ueiy) | 6
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A5799 5.8 (sia)

e AS-04 |
AUIA 0.275"1.032 N

Wams (m.3) | 0.021 - % : %
Wwiin (kg.) 54,6 ' '

U9 (wely) | 6

TWE AS-05

AU 0.205*1.063

Zams (m?) | 0.02 = %} X f‘%
vwiin (kg) |52 ' '

{7UU (weiy) | 6

e AS-06 i
AU 0.205*0.774 X h

3nas (m.3) | 0.015 ; %y._r ¥ ‘%!, ;
T ! i . N
urnwun (kg.) 39

U9 (WHY) | 6

e AS-07

AUIA 0.08*0.88 .

P3ams (m.3) | 0.009 . % . %
vwiin (kg) | 23.4 ' '

WU (weiy) | 6

AR 5.5 - 5.8 agulldan %'ﬁa"ma?']L?ﬂgﬂﬁl%lums'riﬂa’éwumiﬁﬁms’ A sin 1
une 6 giln ﬁgﬂuuumﬂﬁ”udquﬁm'éqgﬂvﬁmuﬂ 85 quluuy TaenfhuGudaunte 41 Fuuuy
Fudauay 143Uy Fugauity 23 giluny uasdudatila 7 gtluny efidudovlunis
regseanansianin 557 Fu

5.2.1.2 %Lnﬂxﬁme’lﬁmfiu'luﬁ'lﬁ’uifunaunwﬁﬂﬁﬁvuahudﬂt?‘qgﬂmm
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mslfinniludunaunisinserasiasinis A faouduiuiuszwinansly
inuTuusdusauiFag) nsliiasuazsanasentsnedifunisinssiugaudniagy Tae
Tﬂ?qmsﬁu.mﬁﬂlummqﬁtumuﬁq@@gﬂhﬂCéumnm”ﬁulmgmmqﬁm%fﬁwa;m wiala
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o
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A9197 5.9 (sig)

1 o ": - o
13. U RNIUNTY 2 TneiFasisann

Fugm lugmrasanang

13
o

14. Fng@esanunaty 2 Taelald

FANATNAIAUATY

v v v
15. AAAIWAUNIUNITY 2 LaFaRy
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BW-01

112

AUIA 3.61x4.84
Usuwms (m3) | 1.55
vawiin (kg) | 4,030
u9u (weiy) |7

N BW-02
1R 3.66x4.84
YFams (m?) | 1.71
dwiin (kg) | 4,446
W (ue) |7

Wa BW-03
TuIn 1.47x1.00
UFums (m?) | 0.48
vwiin (kg) | 1,248
U (ueiu) |7

wa BW-04
WYUIA 3.66x4.84
Ysams (m2) | 1.27
vwiin (kg) | 3.302
U (k) |7

wa BW-05
AUIA 5.04x3.54 i
Usams (m?) | 167 b
vwiin (kg) | 4,342
U (ki) | 2

LT BW-06
BUIA 3.95x9.24
YFums (m3) | 2.92
vhwiin (kg) | 7.592
U (uey) | 2

na BW-07
UIN 3.25x2.96
Raas (m?) | 1.26
vhwiin (kg) | 3.276

iJ "
U (WEY)

7
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il i 1)

e
1N 3.15x4.13
Ysums (m2) | 0.92
vwiln (kg) | 2,392
U (udy) |7
A BW-09
YUIA 3.15x3.66
ums (m.y) | 1.52
vwiin (kg) | 3952
U (weiy) | 3
9 BW-10
WA 3.66x5.88
Fuas (m?) | 262
vwiin (kg) | 6812
U (ueiy) | 6
sHa BW-11
AUIA 3.34x3.56
WSams (m3) | 1.43
vwiin (kg) | 3,718
U (Ueiy) | 6
na BW-12
1A 3.76x3.14
USams (m?) | 1.46
wiin (kg) | 3796
uU (wey) | 3
Wa BW-13
Aun 2.99x10.08
“ 33ms (m3) | 3.3
thwiin (kg) | 8,580
T1u9u (wiy) | 2
Tvd BW-14
A 2.71x2.35
USams (m3) | 0.54
twmiin (kg) | 1,404
I (W) | 7
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T

WA BW-15

AYUIA 2.86x2.35 |

YFams (m?) | 0.63

vwiin (kg) | 1.638

{IUU (wew) | 7

TUH BW-16

ki 2.86x2.40

YSums (m?) | 0.15

vhwiin (kg) | 390

U (MEY) | 7

TuA BW-17

TUIA 2.86x2.35

Y5ams (m.?) | 0.84

v (kg) | 2,184

U (uey) | 5

W BW-18

AUIA 2.86x4.84

YFams (m?) | 0.9

vwiin (kg) | 2,340

U (WeY) | 7

Tua BW-19

AUIA 2.86x2.79

d5ams (m>) | 0.87

vwiin (kg) | 2,262

U (W) | 2

TNa BW-20

AUIA 2.86x2.35

Usams (m3) | 0.841

vmiin (kg) | 2.186.6

MU (UdY) | 2

THE BW-21

AUIA 2.86x4.78

YSams (m3) | 1.4

& e
umwmin (kg) | 3.840

Uy (wdy) | 7
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WA

BW-22

pluvndudon |
WUN 2.86x3.47
Suns (m?) | 1.244
vwiin (kg) | 3.234.4
U (W) |5
T BW-23
2R 2.86x6.59
- Saas (m.?) | 2.356
vwiln (kg) | 6,125
U (W) | 5
e BW-24
PUIA 2.98x3.47
UFams (m?) | 1.297
vhwiin (kg) | 3.372.2
U (uey) | 1
Ha BW-25
AUIA 2.98x6.59
- YSams (m3) | 2.451
vwin (kg) | 63726
AU (WHY) | 1
U4 BW-26
AUIA 2.86x5.30
Usums (m?) | 1.65
wwiin (kg) | 4,290
MU (k) | 2
e BW-27
YUIA 2.86x2.79
Y5ums (m.?) | 1.05
vhwuiin (kg) | 2,730
U (why) | 1
N BW-28
Wun 2.85x9.00
— Y3ams (m?) | 3.175
vmiin (kg) | 8,255
S1U9U (MeY) | 2
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wd

BW-29
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AUIA 2.85x5.46
zams (m?) | 1.48
vhniin (kg) | 3,848
U (uku) |7
e BW-30
LTaT) 2.84x2.60
Y3ums (m?) | 065
vwiin (kg) | 1,690
Sl AU (weiy) | 7
e BW-31
Tun 2.84x2.60
Wiaas (m?) | 0.923
vhwiin (kg.) | 2399.8
U (weiy) | 7
e BW-32
L TTal) 2.84x4.84
Wams (m3) | 1.475
wmiin (kg) | 3.835
U9 (WHY) | 6
T BW-33
nnn 2.84x4.84
sams (m?) | 0.887
vwiin (kg) | 2,306.2
AU (weiu) |4
N BW-34
YR 2.84x4.84
YZums (m?) | 1.47
vwmiin (kg) | 3,822
AU (weiu) | 2
us BW-35
A 2.84x5.52
sams (m.?) | 1.949
vwiin (kg) | 5.075.2

9I1UY (ueiy)

1
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17

TUH

BW-36

Yun 2.84x4.54
Ysuwms (m?) | 1.8
vwiin (kg) | 4.680
U (weu) | 6

e BW-37
Wwn 2.47x4.80
Usams (m3) | 1.00
vwiin (kg) | 2,600
U (ukiy) | 3

e BW-38
1IN 2.84x5.64
PSams (m?) | 1.952
vwiin (kg) | 50752
U (WeY) | 5

[ 1 » " o =3 1) J‘ J L
M99 5.11 mslfilsuiuusiuiugoudrFaglugoufiusesiasinis B Fun: 6adt)

BF-01

A
2R 1.02x2.42
3ams (m.?) | 0.308
vwiin (kg) | 8008
Uy (ki) |7
wa BF-02
R 0.98x4.91
—‘ WFaas (m?) | 0.601
— ‘ vwiin (kg) | 1,562.6
U (we) |7
ST BF-03
_ uR 2.05x4.96
- UFams (m?) | 0.962
[P gy | 25012
U9y (wey) | 7
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T

BF-04
AUIA 2.71x2.85
USams (m.?) | 0.965
v (kg) | 2,500
U (ueu) |7
TWE BF-05
A 2.04x4.96
Faas (m.?) | 1.264
vamiin (kg) | 3.286.4
U (wey) |7
e BF-06
2N 2.94x4.96
Usams (m?) | 1.822
vwiin (kg) | 4.737.2
U (uby) | 7
i BF-07
AUIA 1.18x4.04
YFums (m?3) | 0.476
vwmiin (kg) | 1,.237.6
U (W) |7
e BF-08
AN 3.59x4.96
YSams (m3) | 1.975
vwiin (kg) | 5,135
U (weiw) | 7
e BF-09
AU 2.09x4.96
aawms (m3) | 1.22
vwmiin (kg) | 3,172
U (W) | 7
e BF-10
PUIA 3.22x4.96
YFums (m?) | 1.966
vhuiin (kg) | 5,189.6
uu (uey) | 4
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A9199 5.11 (AB)

suvdudou
W BF-11
1UIA 0.84x4.96
_ Usams (m3) | 0.46
vhwiin (kg) | 1,196
U (ki) |7

<4 [ 1 -b ] ° o .J o
AW 5.12 mMslfiasuiuusiidugoudndaplusoundsanaeslasnig B [@iun: §3de)

gluuvduday Meaziden
] BR-01
- AU 1.72x8.20
,,/_"'/ i \“-\_ WSawms (m3) | 0.93

dwiin (kg) | 2.418

U9 (WlY) | 5

TUH BR-02

MUIA 2.98x10.80

U5ams (m3) | 2.12

vwmiin (kg) | 5512

U (Wey) | 1
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TWH

CW-01
AUIA 2.40x3.20
sums (m.3) | 0.675
vwiin (kg) | 1,755
U (WelY) | 6
e CW-02
2R 3.10x3.20
YFams (m.?) | 1.025
vhwiin (kg) | 2,665
U (weiu) | 6
WA CW-03
auIA 3.37x3.20
Uams (m2) | 1.125
vwiin (kg) | 2,925
U (Wlu) |4
nd CW-04
1A 3.58x3.20
Fums (m.?) | 0.75
vwmidn (kg) | 1,950
U (MHY) | 6
THE CW-05
WA 1.83x3.20
Psums (m.?) | 0.732
vwiin (kg) | 1.903.2
U (weig) | 12
e CW-06
A 4.65x3.20
YSams (m.?) | 1.86
vwiin (kg) | 4836
U (W) |5
WA CW-07
wuUIn 1.61x3.20
Faums (m.3) | 0.462 .
vwiin (kg) | 1.201.2
U (uely) | 6
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A9197 5.14 (s19)

WA CW-08

AUIA 1.23x3.20
P3ams (m.?) | 0.337 s

vmin (kg) | 876.2

auu (ubu) |6

ET CW-09
AU 0.91x3.20
Y3ams (m.?) | 0.364 =

vwiin (kg) | 946.4

U (uey) | 6

SNe CW-10

U 1.90x3.20
U3ums (m.2) | 0.760 s
vwiin (kg) | 1,976

U (wedy) | 6

TWH CW-11
1 2.10x1.50
Wiams (m.3) | 0.304 X

vniin (kg) | 1,024.4

U (uey) | 2

TWE CW-12
AUIA 2.30x3.20
Uzams (m?) | 0431 <

vwiin (kg) | 11208

U (uely) | 5

T CW-13

AUA 3.10x3.20

YFams (m.?) | 0.875

vwiin (kg) | 2.275

Ul (wdy) | 6

Qs

Tud CW-14
PUIA 3.37x3.20
WSums (m.3) | 1.137 ol

vwmin (kg) | 2.956.2

U9 (uey) | 2
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Be]

CW-15
AUIR 3.37x3.20
Fams (m.2) | 1.347
vatin (kg) | 3.502.2
U (wky) | 2
THE CW-16
WA 3.00x3.20
3ams (m.3) | 1.200
vl (kg) | 3,120
U (uky) | 6
wa CW-17
WA 3.11x3.20
Fums (m.3) | 1.062
vwiin (kg) | 2.761.2
U (W) | 6
TN CW-18
S TVeT) 2.40x3.20
WSums (m.3) | 0.737
vwiin (kg) | 1.916.2
U (WHY) | 6
e CW-19
AUIA 2.40x3.20
Uzaas (m.?) | 0.912
vwiin (kg) | 2.371.2
U (WHY) | 6
THE CW-20
PUIA 3.26x3.20
USumsg (m.?) | 1.075
wwin (kg) | 2.795
U (W) | 12
TUA CW-21
auIn 4.65x3.20
5ams (m.3) | 1.860
vniin (kg) | 4,836
quu (weY) | 5
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TUH

Cw-22

1un 1.90x3.20
3ams (m.?) | 0.760
vmiin (kg) | 1.978
U (WelY) | 5
. I CW-23
' 1A 2.00x3.20
I WSums (m.3) | 0.712
. vndn (kg) | 1.851.2
P (UlY) | 6
A CW-24
g AU 5.40%3.20
B Baas (m.3) | 1.040
_— vwiin (kg) | 2,704
41u9U (W) | 6
o | A CW-25
i IR 3.00x3.20
~ | YBams (m.?) | 1.200
vwin (kg) | 3,120
15 e U (WeiY) | 6
, U CW-26
cin 207A 3.11x3.20
J YSams (m.?) | 1.082
— vwiin (kg) | 27612
=i U (UeiY) | 6
TNl TUa CW-27
LT 2UIRA 2.30x3.20
;] Faas (m.?) | 0.750
|= thwin (kg.) 1,950
‘ ! U (MeY) | 6
g Tua cw-28
sl l BUIA 2.40x3.20
! [__] ! dFanms (m.3) | 0.912 .
‘ vwin (kg) | 23712 '
UY (weiy) | 6
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AUIRA 3.46x3.20
i 1 _ sams (m.3) | 1.150
| | dhwiin (kg) | 2,990
t U (weiy) | 12
e CW-30
A 3.37x3.20
Y3ams (m.3) | 1.350
vwilin (kg) | 3510
U (ueiy) | 14
SR CW-31
2R 8.20x1.72
A YSams (m?) | 1.162 .
vwiin (kg) | 3.021.2
U2 (MelY) | 5

<4 o [} A" 1 o (-4 1 J’ -l
A19199 5.15 nslfiasuriuusiududauddagulugouiiurasiasenis C (Gix

e of

1: BI_E)

o

ha CF-01
B —, 1 | 2wm 3.94x1.79
E o UFanas (m.?) | 0.890
L | Ahwidnog) [ 2314
U (weiw) | 6
_ - e CF-02
5 o [ aum 3.49x2.08
3 ';,';;__.;: : Fams (m.?) | 0.91
. vaiin (kg) | 2,366
U (uely) | 6
i . sud CF-03
' 2R 1.94x3.03
o W3ums (m.?) | 0.730
vamiin (kg) | 1,898
L._.m. i MU (wHY) | 6
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CF-04

T
AUIA 1.67x3.03
39 j Baums (m.?) | 0.640 %
| vwiin (kg) | 1,664
e U (wey) | 6
ne CF-05
e R 3.69x1.49
. UTaas (m3) | 0687 M
5 : vwin (kg) | 1.786.2 o
U (uey) | 18
; - e CF-06
E ' % AUIA 3.13x1.88 )
pebe L Fums (m.3?) | 0.735
vwiin (kg) | 1,911
= U (ueiu) | 18
% EL CF07
: N 1.92x1.79
G : wFams (m.?) | 0.430 J
I | vmin (kg) | 1,118
RS L [ (weiy) | 6
0 ~ id CF-08
b A 3.13x1.88
. YFams (m.?) | 0.736
| dwiin (kg) | 1,91356
s U (Weiu) | 6
. e CF-09
: f 118 1.81x1.89
MR USinas (m.?) | 0.428 ‘
; o [hwinkg) | 11128
o ] Fuu (ueu) | 18
W et W TWH CF-10
| AUIA 3.30x2.70
& | WSums (m.3) | 1.114
| i vwmiin (kg) | 2,896.4
. e U (wey) | 12
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TUH CF-11
. - | 1w 5.39x2.10
i ' | Bams (m3) | 1.364
S vniin (kg) | 3.546.4
AUy (weiu) | 6
N CF-12
- AR 5.39x2.10
3ums (m.3) | 1.278
vwiin (kg) | 3,322.8
U (WeY) | 6

= o | -’ o ' 4 o
A1919% 5.16 NslfiasuiuwsiuTudauddagulugauniuaaslasinig C (un: §3de)

il

CB-01

Tn
: AUIA 1.90x0.40
_> WSaag (m.?) | 0.096
viin (kg) | 2496
U (uey) | 13
WA CB-02
AU 2.09x0.40
— 5ams (m.3) | 0.104
vmiin (kg) | 270.4
U (Uew) | 13
e CB-03
AUIRA 3.23x0.40
_ Y3ums (m.) | 0.161
vniin (kg) | 4186
U (weiu) | 13
WA B-04
_ A 1.66x0.40
_ YSams (m.?) | 0.083
vwiin (kg) | 215.8
U9 (weiy) | 13
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W CB-05

I 3.38x0.40
— e YSams (m.?) | 0.169
vt (kg) | 439.4

1uu (eiy) | 30

Tng CB-6

AUIA 1.72x0.40

vmiin (kg) | 2236

9Iu9Y (WeY) | 30
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A9147 5.17 (sin)
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5.2.4 agUnsiaseamslfiasuaasiassnsAne

5.2.4.1 AAsenmslfiasuiuukuBudoududagy
msaneiusiuiugiudniagilaeslasanisdng  ilunisuanuasdioys

‘v | o o J o i o 4 o -l

nuazRgnvesiusiudiiagl TufFesesdmon, gluuy, nes, wwmin Werideyai
o 1 ar JJ
uFautunisiiiinsureusiaslasanisilneszidansail
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M99 5.18 MeanBemEuiasuasiminresdudaudniagenslasinig Adan: Q )

Fusaunils

AW-01 6 0.660 1716.00 3.96 10296
AW-02 2 0653 1697.80 1.306 3395.6
AW-03 6 1.004 2610.40 6.024 15662.4
AW-04 2 0.148 384.80 0.296 769.6
AW-05 6 0.213 553.80 1.278 3322.8
AW-06 2 0.038 98.80 0.076 197.6

AW-07 2 0.992 2679.20 1.984 5158.4
AW-08 6 0.696 1809.6 4.176 10857.6
AW-09 6 0.192 499.20 1.152 2995.2
AW-10 6 1.272 3307.20 7.632 19843.2
AW-11 6 0.515 1339.00 3.09 8034

AW-12 6 0.848 2204.80 5.088 13228.8
AW-12 6 0.855 2223.00 5.13 13338
AW-14 6 0.223 579.80 1.338 3478.8
AW-15 5 0.706 1835.60 3.53 9178

AW-16 5 0.857 2228.20 4.285 11141
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AW-17 5 3489.20 6.71 17446
AW-18 6 0.176 457.60 1.056 2745.6
AW-19 6 0.637 1656.20 3.822 9937.2
AW-20 T 0.075 195.00 0.525 1365
AW-21 rd 0.051 132.60 0.357 928.2
AW-22 12 0.033 85.80 0.396 1029.6
AW-23 12 0.037 96.20 0.444 1154.4
AW-24 6 0.315 819.00 1.88 4914
AW-25 6 0.668 1736.80 4.008 10420.8
AW-26 2 1.205 3.133.00 2.41 6.266
AW-27 2 1.316 3421.60 2.632 6843.2
AW-28 6 0.967 2514.20 5.802 15085.2
AW-29 6 1.248 3244.80 7.488 19468.8
AW-30 6 0.660 1716.00 3.96 10296
AW-31 6 1.112 2891.20 6.672 17347.2
AW-32 6 1.134 3208.40 6.804 19250.4
AW-33 6 0.801 2082.60 4.806 12495.6
AW-34 6 1.089 2831.40 6.534 16988.4
AW-35 6 0.865 2249.00 5.19 13494
AW-36 6 0.723 1879.80 4.338 11278.8
AW-37 1 0.297 772.20 3.267 8494.2
AW-38 5 0.660 1716.00 3.3 8580
AW-39 5 0.840 2184.00 4.2 10920
AW-40 5 1.201 3122.60 6.005 15613
AW-41 6 0.455 1183.00 273 7098
uduusaumu L o
AB-01 30 0.148 384.80 4.44 11544
AB-02 4 0.168 429.00 0.672 1716
ABO3 2 0.185 481.00 0.37 962
AB-04 2 0.200 520.00 0.4 1040
AB-05 18 0.137 356.20 2.466 6411.6
AB-06 10 0.163 423.80 1.63 4238
AB-07 1 0.077 200.20 0.077 200.2
AB-08 1 0.600 156.00 0.6 156
AB-09 1 0.205 533.00 0.205 533
AB-10 12 0.080 208.00 0.96 2496
AB-11 8 0.103 267.80 0.824 2142.4
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AB-12 13 0.072 187.20 0.936 2433.6
AB-13 4 0.103 267.80 0.412 1071.2
AB-14 12 0.062 161.20 0.744 1934.4
wiuFusauiiy
AF-01 6 0.259 673.40 1.554 4040.4
AF-02 6 0.325 845.00 1.95 5070
AF-03 12 0.658 1710.80 7.896 20529.6
AF-04 12 0.826 2147.60 9.912 25771.2
AF-05 6 0.335 923.00 2.01 5538
AF-06 24 0.574 1492.40 13.776 35817.6
AFO7 12 0.692 1799.20 8.304 21590.4
AF-08 2 0.201 522.60 0.402 1045.2
AF-09 6 0.498 1294.80 2.988 7768.8
AF-10 6 0.546 1419.60 3.276 8517.6
AF-11 6 0.679 1765.40 4,074 10592.4
AF-12 6 0.701 1822.60 4.206 10935.6
AF-12 6 0.776 2017.60 4,656 12105.6
AF-14 6 0.480 1248.90 2.88 7493.4
AF-15 6 0.613 1565.91 3.678 9395.46
AF-16 12 0.810 2106.00 9.72 25272
AF-17 6 0.478 1242.80 2.868 7456.8
AF-18 8 0.354 920.40 2.832 7363.2
AF-19 2 0.131 340.60 0.262 681.2
AF-20 2 0.142 369.20 0.284 738.4
AF-21 6 0.130 338.00 0.78 2028
AF-22 2 0.267 694.20 0.534 1388.4
AF-23 2 0.111 288.60 0.222 577.2
utiududauiule

AS-01 6 0.061 158.60 0.366 951.6
AS-02 6 0.023 59.80 0.138 358.8
AS-03 6 0.034 88.40 0.204 530.4
AS-04 6 0.021 54.60 0.126 327.6
AS-05 6 0.020 52.00 0.12 312
AS-08 ) 0.015 39.00 0.09 234
AS-07 6 0.009 23.40 0.054 140.4




139

i i L4
o o

AN 5.17 tinastesudududdagisenans 250589 au.a. iwminviamae
4 ﬂ“ o i I J
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wminiunge Aeurutudauiule sia AS-07 fdmin 23.40 nn. wazukwAITii MmN

al W T ar o o o
NgaRe urududauanls ssia AW-17 fitwin 3,489.20 nn.

=4 o o a ° - o
A3 5.19 eavidemBuiasuaziminresdusaudiaglvesiasinis B (Mun: {ide)

Fudunils
BW-01 7 1.372 3567.20 9.604 24970.40
BW-02 7 1.447 3762.20 10.129 26335.40
BW-03 7 1.383 3595.80 9.681 25170.60
BW-04 7 1,102 2865.20 7.714 20056.40
BW-05 2 1,566 4071.60 3.132 8143,20
BW-06 2 2.643 6871.80 5.286 13743.60
BW-07 7 1.082 2813.20 7.574 19692.40
BW-08 7 0.813 2113.80 5.691 14796.60
BW-09 3 1.297 3372.20 3.891 10116.60
BW-10 6 2.555 6643.00 15.33 39858.00
BW-11 6 1.412 3671.20 8.472 22027.20
BW-12 3 1.328 3452.80 3.984 10358.40
BW-13 2 3.391 8816.60 6.782 17633.20
BW-14 7 0.476 1237.60 3.332 8663.20
BW-15 7 0.629 1635.40 4.403 11447.80
BW-16 7 0.131 340.60 0.917 2384.20
BW-17 5 0.840 2184.00 4.2 10920.00
BW-18 7 1.038 2698.80 7.266 18891.60
BW-19 2 0.847 2202.20 1.694 4404.40
BW-20 2 0.841 2186.60 1.682 4373.20
BW-21 7 1.367 3554.20 9.569 24879.40
BW-22 5 1.244 3234.40 6.22 16172.00
BW-23 5 2.356 6125.60 11.78 30628.00
BW-24 1 1.297 3372.20 1.297 3372.20
BW-25 1 2.451 6372.60 2.451 6372.60
BW-26 2 1.561 4058.60 3.122 8117.20
BW-27 1 0.797 2072.20 0.797 2072.20
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8281.00
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ANAM9N 5.19 1FumsreaurududFagnienans 305.701 qnunAtiums Samin

v
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3,116.95 Alanfu lneueiufsl

340.60 nianfy

8,816.60 Alanfu
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5228.60

40 Aowiududonndy oia BW-16 I

BW-28 2 3.185 6.37 16562.00
BW-29 7 1.358 3530.80 9.506 24715.60
BW-30 V4 0.646 1679.60 4,522 11757.20
BW-31 7 0.923 2399.80 6.461 16798.60
BW-32 6 1.461 3798.60 8.766 22791.60
BW-33 4 1.038 2698.80 4.152 10795.20
BW-34 2 1.116 2901.60 2.232 5803.20
BW-35 1 1.949 5067.40 1.949 5067.40
BW-36 6 1.531 3980.60 9.186 23883.60
BW-37 3 1.037 2696.20 3111 8088.60
BW-38 5 1.952 5075.20 9.76 25376.00
BF-01 7 0.308 800.80 72.156 5605.60
BF-02 T 0.601 1562.60 4.207 10938.20
BF-03 7 0.953 2477.80 6.671 17344.60
BF-04 7 0.965 2509.00 6.755 17563.00
BF-05 7 1.264 3286.40 8.848 23004.80
BF-06 7 1.822 4737.20 12.754 33160.40
BFO7 7 0.476 1237.60 3.332 B8663.20
BF-08 7 1.897 4932.20 13.279 34525.40
BF-09 7 1.169 3039.40 8.183 21275.80
BF-10 4 1.996 5189.60 7.984 20758.40
BF-11 7 0.443 1151.80 3.101 8062.60
b | i B e
BR-01 5 0.881 2290.60 4.405 11453.00
2.011 2.011

5228.60

viavun 794,822.60 Alanin laefifaunmssamedn 1,199 gnuaafiams Shiwiinade
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1 J Ilv o J ] -" ) o ﬂy o
wazuiundminuInigeAe  uiwliudournds e BW-13 Tiviawin

UINU



fudunts _ ‘
CW-01 6 0.675 1755.00 4,050 10530.00
CW-02 6 1.025 2665.00 6.150 16990.00
CW-03 4 1.125 2925.00 4.500 11700.00
CW-04 6 0.750 1950.00 4.500 11700.00
CW-05 12 0.732 1903.20 8.784 22838.40
CW-06 5 1.860 4836.00 9.300 24180.00
CW-07 6 0.462 1201.20 2.772 7207.20
CW-08 6 0.337 876.20 2.022 5257.20
CW-09 6 0.364 946.40 2.184 5678.40
CW-10 6 0.760 1976.00 4.560 11856.00
CW-11 2 0.394 1024.40 0.788 2048.80
CW-12 5 0.431 1120.60 2.155 5603.00
CW-13 6 0.875 2275.00 5.250 13650.00
CW-14 2 1.137 2956.20 2.274 5912.40
CW-15 2 1.347 3502.20 2.694 7004.40
CW-16 6 1.200 3120.00 7.200 18720.00
CW-17 6 1.062 2761.20 6.372 16567.20
Cw-18 6 0.737 1916.20 4.422 11497.20
CW-19 6 0.912 2371.20 5.472 14227.20
CW-20 12 1.075 2795.00 12.900 33540.00
cw-21 5 1.860 4836.00 9.300 24180.00
Cw-22 5 0.760 1976.00 3.800 9880.00
cw-23 6 0.712 1851.20 4272 11107.20
CW-24 6 0.787 2046.20 4.722 12277.20
CW-25 6 1.200 3120.00 7.200 18720.00
CW-26 6 1.062 2761.20 6.372 16567.20
cw-27 6 0.750 1950.00 4.500 11700.00
CW-28 6 0.912 2371.20 5.472 14227.20
CW-29 12 1.150 2990.00 13.800 35880.00
CW-30 14 1.350 3510.00 18.900 49140.00
CW-31 5 1.162 3021.20 5.810 15106.00
utiuBudauity :
CF-01 6 0.881 2290.60 5.286 13743.60
CF-02 6 0.907 2358.20 5.442 14149.20
CF-03 6 0.734 1908.40 4.404 11450.40
CF-04 6 0.687 1786.20 4.122 10717.20
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CF-05 18 1786.20 12.366 32151.60
CF-06 18 0.735 1911.00 13.230 34398.00
CFo7 6 0.430 1118.00 2.580 6708.00
CF-08 6 0.736 1913.60 4.416 11481.60
CF-09 18 0.428 1112.80 7.704 20030.40
CF-10 12 1.114 2896.40 13.368 34756.80
CF-11 6 1.364 3546.40 8.184 21278.40
CF-12 6 1.278 3322.80 7.668 19936.80

3244.80

o ol g & & v
ANATNN 5.20 YRnmsreusiuTudnzagiisenans 284.689 au.u. flumin

CB-01 13 0.096 249.60 1.248

CB-02 13 0.104 270.40 1.352 3515.20
CB-03 13 0.161 418.60 2.093 5441.80
CB-04 13 0.083 215.80 1.079 2805.40
CB-05 30 0.169 439.40 5.070 13182.00
CB-06 30 0.086 223.60 2.580 6708.00
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A9197 5.21 (5id)
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