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DANOOCHA SUNDARARJUN : A CONDITIONAL ANALYSIS IN HOUSING CONSTRUCTION
UTILIZING PRECAST CONCRETE COLUMN AND BEAM COMPONENTS WITH EXTRUDED FIBER-
CEMENT WALL PANEL : A CASE STUDY OF PIMARNCHON II, PHASE 3, KHON KAEN PROVINCE.
THESIS ADVISOR : ASSOC.PROF. CHAWALIT NITAYA, D.ARCH. THESIS COADVISOR : TRIRAT
JARUTAT ,M.ARCH., 219 pp. ISBN 974-17-3264-3

This objective of this study is to find appropriate conditions for prefabrication in housing construction, in a case
study of the use of precast concrete columns, beam components and extruded fiber-cement wall panels. The research
focuses on the manufacturing procedures, construction, problems in construction, preventive and corrective measures,
cost summary and a comparison with the conventional construction methods. The research sample is a two-storey
detached house with a 126 square-meter functional area in Pimarnchon 2 Housing Project, Phase 3, Khon Kaen province,
where houses of the same type have been built using conventional construction methods. Research methods included
observations, note taking, interviews and photography, from start to finish of construction. Data record forms and
cameras are research tools.

The research found that manufacturing and construction stages in prefabrication are different from
conventional ones. Technology has been developed to reduce the amount of work on construction sites. Major problems
faced during construction include lack of quality control, strict control in the stages of manufacturing and transportation of
prefabricated parts, precast concrete columns and beam components not being up to standard, breakage of parts
(0.18%) and damage of prefabricated stairs (8.69%). The cost of prefabricated housing construction is 923,560.80 baht
(7,330 baht/sg.m) while with conventional methods the cost is 890,065.36 baht (7,064 baht/sg.m). Prefabrication
construction time is 77 days (two months and 17 days) while conventional construction takes 112 days (three months and
22 days.)

From this study, it can be concluded that there are some important conditions required when using precast
concrete columns beam components and extruded fiber-cement wall panels.” These include mass production, repetition,
management and technical expertise in construction. The prefabrication method is more complex than the conventional
method. It also involves different stages and procedures from manufacturing components to installation at construction
site. It requires effective management and technical expertise both in manufacturing and construction or problems will
result. To prevent problems from arising, it requires planning, careful checking and use of technical methods or high
precision equipment to reduce human error. The construction cost of the prefabrication method is 3.76% higher than that
of the conventional method. However, construction time and labor are reduced by 31.25% and 25.15%. respectively.

It_can therefore be concluded that the prefabrication method, using precast concrete columns, beam
components and extruded fiber-cement wall panels. is possible provided that there is.mass production, repetition,
effective management and control of manufacturing and construction, and technical expertise. It is thus suitable for a
housing project in which houses of the same design are built in a large number. One of the advantages of the
prefabrication method is that on site work is reduced as material manufacturing takes place of factories where there is
better quality control. This leads to a reduction in construction time and the amount of labor required and, thus, labor
cost. The disadvantages are the necessity for good management and control required by the complex techniques and

higher cost of construction materials.

Department........... Architecture............ StUENt’S SIGNALUTE....ceiiiiiiiiie e e
Field of study........ Architecture............. AAVISOI'S SIGNATUME.....eiiiiiiiii e
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Bei der Vorlenigung wird zunachst das Gebawde emworfen, dann wird es fir
dia Produktion in sinnvolle Teile unteneilt und schlieBlich werden die Teile
auf der Baustelle montiern

In pralabrication you first design the building and then you decompase it in
meaningful parts for production and finally the pars are assembled on site

Der ursprungliche Entwurt

The original design

Das Bauwerk wird in seine Komponafiien zerlegl gl dani. o der Fablk
vorgefertign werden

The building is decomposed in its g@mponeMs ans YsRth componsnts
are factory produced

Das monueons B suwenk,

The reasseimbled buflding

L d
Terrapin Ltd.. England Ein sehr fortschrittliches Beispiel der Mosfertigung
\ ndige Sektionen sines Gebiudes werdan in der Fabeiksgefertigt, zur
I transportigrt und in_wenigen Stunden montien

agin Lid.. Engléfd B very Sephisticated casel prefabacation. Camplie
gnctions of a building e moduces i the factry. fransgorsd tothe She
#nd agsembled inlh few hourg

10

NN 2.3 LAAINTZLIUNNINARDIANT lWTELLAFAg1

ﬁm: Testa, Carlo. The Industrialization of Building. New York : Van Nostrand Reinhold

Company, 1977. p.10.
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Aun: Testa, Carlo. The Industrialization of Building. New York : Van Nostrand Reinhold

Company, 1977. p.11.

NN 2.6 N York University a1ansfinaaiasaanisasnenguaasiudoulaaaiiians
FTUULILANUN AR

ﬁm: Testa, Carlo. The Industrialization of Building. New York : Van Nostrand Reinhold

Company, 1977. p.13.
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2.2.3 81AN9N A EANNANUAZIANG (Rationalized Building)
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Rationalisiertes Bawen. Die rightige Gestaltung einer Baustelle hat oft eine Rationalized building. The comect layout of a building site can well cause

Sand 16 Carpanters working-area
Cement silos 16 Office

Automatic mixer 17 Swrage

Gravel 0 to 7 mm 18 Workers

Zementsilos 16 Biro
Automatische Mischmaschine 17  Lagerung
Kies 0 bis 7 mm 18 Arbeiter

Steigerung der Produktivitat zur Falge an important increase in productivity,

1" HauptstraBa 10 Kies 7 bis 15 mm 1 Main street 10 Gravel T to 15 mm

2 ' Siporox- Platten 11 Kies 15 bis 30 mm 2 Siporex slabs 11 Gravel 1510 30 mm
3 ‘Swanl 12 1.5Tonnen- Turmdrehkran 3 'Stowl 12 1.5610ns tower-crane
4 Mischmaschine 13 Backsteine 4 Minor 13 Bricks

5 Kalk 14 Bauholz 5§ Lime 14 Timber

6 Sand 15 Arbaitsstalle der Zimmerleute 6

s 7

B 8

-] -]

%

i 1 & v

NINA 2.7 wARINNIAANRENTINeALAL wazianssunisniaaiedausne luNun AN Gs
4 - S
Welslamigegnlunisiiunanan

Aun: Testa, Carlo. The Industrialization of Building. New York : Van Nostrand Reinhold

Company, 1977. p.14.
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Rationalisiertes Bauen. Die Anwendung guier Planungswerkzeuge steigert R lized building. The of good pl tools i pro-
die Produktivitdt, ohne die Technologie 2u dndern ductivity without altering the technology.
1 SchloB wird geliefert 7 Scharniare werden angebracht 1 Deliver lock 7 Install hinges
2 Plane werden geliefert B8 Turglocke bestellen 2 Deliver blueprints 8 Order doorbell
3 Tur wird angefertigt 9 Tur wird gingehangt 3  Make door 9 Hang door
4  Rahmen wird fertiggestellt 10 Tirglogke wird geliefert 4 Complete frame 10 Deliver doorbell
& Scharniere werden geliefent 11 Turglacke wird installiert § Deliver hinges 11 Install doorbell
6 SchioB wird eingebaut 6 Install lock

Nl 2.8 81ANENNUANIEING (Rationalized Building) NN19919UNWN N AN ANNNTOLNN
nananls Ineildaudesnlasuwnlasldmalulatngs

Aun: Testa, Carlo. The Industrialization of Building. New York : Van Nostrand Reinhold

Company,1977. p.14.
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Production)
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Framed Structure System

Modular System
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I Technical I_l
Serviceabllity

Hard Joint

weather tightness: translational and permits limited amount of
moisture, wind rotational movement movement caused by creep,
temperature, noise limited (e.g. rigid shrinkage, temperature change,
frame) and elastic behavior (e.g.

elastomeric bearing pads)

Practicallty

ease of placement Force Action
speed of erection vs
tolerances Joint Location
costs

ease of repair

— tension: truss member and hanger joints

— compression: colum-wall splices
hidden wvs.
accentuated joints I~ shear & moment: beam-column/wall, slab-column
floor joints
Fireproofing — torsion: slab-colum, spandre]l beam-column,
cantli lever
Type of Jolnt '~ combination

dry (e.g. bolted, welded,
prestressed)
vs. wet

open vs. closed
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a 1%

ASTM, PCI, JIS Tasludiuduiaiuazaunaunsndisagulninnisdnmn dannldamnei

1. ABUNTA NNAIN 350 ksc TnadnsAdLIANNIauENy (Aggregate)

o

nzid dl 1 dl [ % o v o = & a 90/ o |
ndpdounuueuatuANIneATegdns Mlidan Jummus i ne d wanmduy

o

A Ao o = a X
ﬂﬂuﬂ?mmi@ﬂ"l@ﬂ@q Iﬁﬂm?’]ﬂ@:ﬁl@ﬂ@ N

Jan

YT : Type | Portland Cement SP.GR. = 3.15

NIATINATIBEA L NYSITHTF - NIYAULT  SP.GR. = 2.65
Imﬂﬁmnmi@m%uﬁwmmw = 1.10%

NIATINUENL  Bulueing — az1)3 SP.GR. = 2.70
Imﬂﬁmmmi@m%uﬁwm = 0.40%

A8 AABLNTS : Cylinder 350 n.n./4.2 (35 MPa) 7l 28

Andau1 FuATsaARUNTA 1114,

UTNR9UR9 1T L UET = 13.333 %

ErTar e = 18.900 %

BURINIATINAZIRYA = 24.007 %

FNNRTNATINTIENL = 43.759 %

BURITIN (ARUNTA 1 AL = 100.000 %

ABUNTA

P LNER M At fc = 350 N.0./14.2

Aulsz@nsannlannds = 37.5%

mlaundnlanany  :fc = 131 N.0./T.2

Tundntinueju  Ec = 282,869 N.N./1H.2

2. mandsuluARUNETANINTE W NIRsguenaunasH Tnedluman
¥ . . . £ o o ¥ o < 2 !
ATLNNIANATY (Engineering Steel Wire Mesh) smwuLﬂugﬂummmmmaﬂmumm
paunTnd1FagLiaefaeeTasdnINUIMANTe9 139 UALANAIE ABNIAET TIUANFN9AIN
wdnmzunsalunisneainegssnmn (Construction Steel Wire Mesh) misslanmzingalngg
Y = ! | = = = = @
aieinInIgugendnluAtauraaeaeulunisiage wes, Wlnlunsgeudunzunes

Nusanadn @endaanaie Fauenizqadieon M lilenaussaeiunzinsamaniansaing
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WANAZAIALENAATANFANAINIWMANAZIN luNNINeaieesINaY  Bsruamani il

ARl

wianidunas (RB 6 mm., RB 9 mm.) SR-24
wileussAeanAan  :fy = 2,400 N.0N./03.2
wihausenslaanda o fs = 1,200 N.0./1N.
Tupdatinneu ' Es = 2,040,000 N.N./73.2
wiangadag (DB 10 mm., DB 12 mm., DB 16 mm.) SR-40
wieussANaAAaIn  : fy = 4,000 n.N./1N.2
wihausenslaanda o fs = 1,700 N.0./1N.
nlisudnlannny  ofs = 1,600 N.n./0N.
TunAatinngu ‘Es = 2,040,000 N.N./13.2

NINA 5.1 wdnmazunaelazeang (Engineering Steel Wire Mesh) fawuiiluguiinsinaes

wian luesAanANIiiLe FNLILATANANINULANUR4199971



2-DB10 mm. + 1-CDR 5.6 mm.
Stir. COR § mm. @ 0.15 m.
2-DB10 mm. + 1-CDR 5.6 mm.

GB1 (o.15x0.30 m)

2-DB10 mm.

Stir. COR 5 mm. @ 0.15 m.

)

2-DB12 mm. + 1-DB10 mm.(2L/3)

GB2 (0.15x0.30 m)

2-DB10 mm.
Stir. COR 5 mm. @ 0.15 m.

2-DB12 mm. + 1-DB10 mm.(2L/3)

GB4 (0.15%0.30 m.), (0.15x0.40 m))

2-DB10 mm.

Stir. COR 5 mm. @ 0.15 m.

[:] 2-DB12 mm. + 2-DB10 mm.(2L/3)

GBS (0.15%0.40 m.)

2-DB10 mm.
Stir. COR 5 mm. @ 0.15 m.
2-DB12 mm. + 2-DB10 mm.(2L/3)

B1 (0.15:040m)

2-DB10 mm. + 1-CDR 5.6 mm.
Stir. COR 5 mm. @ 0.15 m.
2-DB10 mm. + 1-CDR 5.6 mm.

B2 (0.15x0.40 m.)

! i, 2-DB10 mm.
Stir. COR 5 mm. @ 0.15 m.

2-DB12 mm. + 1-DB10 mm.
~ +2-DB 12 mm.(2L/3)

B4 (0.15x0.40 m)

)

2-DB10 mm. + 1-CDR 5.6 mm.
Stir. COR 5 mm. @ 0.15 m.

2-DB12 mm. + 1-DB10 mm.(2L/3)

B5 (.15x040m)

4-DB12 mm.

Stir. COR 5 mm. @ 0.15 m.
4-DB12 mm. + 1-DB10 mm.
+ 2-DB12 mm.(2L/3)
+ 2-DB10 mm.(2U/3)

§

B6 (0.15x0.40 m)

2-DB12 mm.

Stir. COR 5 mm. @ 0.15 m.

| 2-DB12 mm. + 2-DB12 mm.(2L/3)

STB (.15x040m)

B 6-DB12 mm.
Stir. COR.5 mm. @ 0.15 m.

1@ C1, C1A, C1B, C1C, C2, C3

(0.15x0.15 m.)

O

4-DB12 mm.
Stir. COR 5 mm. @ 0.15 m,

181 C1/2

(0.15%0.15 m.)

AN 5.2 ANTNATNUAPIUTENFARIARIANT

v/



75

1/2

g Mn,\ Va7 7 5 I\\\mflh 3‘\UW....\W
\ W e

N7/ BN/ R

Cc
B12

w\/ g = \\\
= \» © &

|_GR4F

m
—
03]
L]

B4C
B4A
f
i
= 4
K

BS

R T NN
l.,w @/@%ﬁ .\%%/N/M@M

A4 AV o7t
;P//\ ma-m/r&\m

=]

[,.mll o oY/
L %]

w
m

cB1
. cBan

T

GB4
dl : ] % o =3 3 : 3 %,
NIWN 5.3 mmmmmumu‘ﬂmmmmqLa‘@gﬂmmu 94 1 (LIATU 93, NIANBIUNT)



76

LN

T ——

y

/.\P\\.\ A%

A\

/ V.

N/ A== ; Vi 2

A

AN

NINA 5.4 nuansenAfsitlsznaudosfudauaiuazaud1iag




7

v

5.1.1.2 yuunaedudiudisagy

o¥

v
o 1

ANUUIAANFIFTUAIURR AN LLLNARAFAINNNT D974

¥ @ Y A

v 4 ! !
Autiesnds  dnsuandauaniuNInauieaan lfunuuaanisamanANNY  vise

9 9

=

wuumaetiuanaluianaui lfduiuusfaziengdaanduuuvaaman  AnuGEaUTaseq
Ag [~3 £ 1 :’/ -QII v aa a cgl/ F 7 1 [~
TUINUAALLALNGN FAINNIANMNINLNATIAIURA  a1ananiaiNeuld s and i ndluusy
| vale o = a
L iRl wllazinisumn 4 Ange

uuUvaaantufasatilaianinentsznal wdnunauNn 19 v
pantudiuiuaaledis  IaglddaNiudigluunae  (AUARLNTARALLL)  LULNARALT
anunrnusunssls el AT udaunAR R NARInNT 16!

ANARTUAANADUNTAALTAZY FatIse maNAItAN (U, 1AW
= o o ¥ 1 [~3 v %’ o a a o = 3’/ 1
paunssa A1ne) Tuuuvaawian ngliingiuAsanTnfaLLL ANEUZLULNALULYAS
WULWAEY T9RTUanlULUeY WA LLLvaaLULAANY (Battery Mole) aziflunnsvas luwun
Fa7138N91 Battery Casting TngluLILa@A=119619 ﬁLLsJumﬁﬂﬁuLﬂuﬁmj ANNAINNYLN
1RITULIUNABINT

5.1.1.3 seedanaasTudaud 15ag

=

seefieTanaesTudeudiagl uaily 2 alinlugPe seusauuy

[ %

o ' p T I = : a E > y Ao ~ '
WU LAZIRYFR LN M’Nﬂum\‘m@@&lWrJLLU‘UL‘lJ?muuﬂ”uGrout UURAZFBAINNTIAILNELLNN
o o o X, 04 e = A o & oA o @
NIANUBIADUNTATURIL Gﬁ\‘]?ﬂﬂﬁlﬂLmﬂ&lm@\jﬁu@quﬂ@uﬂ?mﬁ’]Lﬁ‘@g'ﬂ TALIADLTANAVLNANN
o =8 da’ [ ' 2 = [ @ o 1 Z’/ = . ij/
NINITANTIU LHU?QFJW@LLUULLMQ GﬁQIﬁLM@ﬂ?ULL?\qu\TWWQMNﬂ I@ﬂﬂfﬂuﬂ?m Grouting 4

hiNeanistinsespaiiailaaiuaANTy waztn 1a9iun1iAnsauaadatiian sassa

A

X, 44 Y & o o @ v v . Al A p o o a a
Tu@un]LﬂjﬂﬂJ@QﬂLﬁﬂﬂuuqqLﬂum@ﬂiﬁ“ﬁ"lﬂﬂ]ﬂ@iuﬂqﬂeﬂ@ﬂ LL@ﬁNﬂ’]?ﬁ@\?ﬂu@uNIﬂﬂq?Wq@

'
o 1 o

a ?/ [~] al d’j ai al o a all 1 o [ ]
UAtN 3 duiluatinemn (ADINY 1-NE7 ANURALUN 2 1NeN) nNTRaNLULIatFAaRNLua1g

v v
o

al dly o <R K a 3| o o o <R K o a ] % dl
TINABIATNITNNNIRAAFULTIUEATY UANAINANININ LU UARUNNIHNGS LAYIUAINAY NTN
va A 1 a dll a Z// A :j/ o % dl
aanwUU M Hma TNARaNNILTIIUIANET  NadzAdnlLNTRARY  INFIZLABEILUNIUTINT
= 1 1 dl ) dl | o O v a}v %’ o = 2
Wiutngneneunagnanas@es (Erection  Seat) WAXENNNMENNFULNMINIRIATUBNAAE
WiauAuTAa s UM WA LA 19Ee AU anANAAIALARRL NN

o

o o \ o = o X
A7 @ﬂ‘]ﬁ’ngﬂLLUU?@HM@VW]’]ﬂW?ﬂﬂHWN@Qu

" nsussenalidan Industrialized Building Systems Tagl 3 Aynyisas, o vias 303 Aoy

an1lnenasnANanT aaINIlNUINeNAe, 30 RA1AN 2545.



78

1. 7R8AANNALFIUTIN

A 0152015 W,

L muAsRu ATUARAY -.I’
|

| o mhuienuaeiu

=

Frusn |

D@ uamsdrfummmasurimidinm

I.‘“ill

NN 5.5 Center Pin A279461 DN 5.6 wARNqATBNFeLaNALIFININ
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b, 0{075

(tlmzaulanian)

L WANRN 40x40x4.0 mm.
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0.150 ®38 mm.
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HUITNIRLIIAN... EAYT QUNTITTY

luagusian

SULRANT ..... Thuszuudnisagyl @udomaiuazaupeunindiagld wldlnivasiuusinass ngauauniauen)......

FINANIAR FAINALTINY FINTAAUATUTINY
AAUN agilsems
(U ) (u ) (un)

1 FTGLIGEN LN 190,219.80 37,525.00 227,744.80
2 PUIPINUNAIAN 78,145.24 14,985.00 93,130.24
3 PUIPINUNI 168,569.76 21,381.00 189,950.76
4 nuameULlsTauEnsing 94,850.00 8,100.00 102,950.00
5 uszuudszlgannung 32,610.00 9,190.00 41,800.00
6 mameuszuLndn 53,125.00 53,125.00
7 AuAUEINAL 28,200.00 10,200.00 38,400.00
8 ANIATUTARANUFN 78,480.00 32,350.00 110,830.00
9 AUIAITUR 24,410.00 15,220.00 39,630.00
10 AN AR 25,000.00 1,000.00 26,000.00

SAMMIAY 773,609.80 149,951.00 923,560.80

saunsau (lisaunn®) 923,560.80

vangwn 1. Aussoi i lumsUssdusenluniell daananadAussnutiesine

vunoued

2. Anussuian iuludssiiivgan WuAiussdeansiinaaINn1sminey

TBIAWINU ITUTBIETUIMHTINTN D199 NLAARVTEINUNITNEU] AR

WusunuAtdas wu i Wusu

o

3. 91aAdan Manaandtindaiivisugianisda nsunisfinielu

q

ﬂizmq\mﬁzﬁﬁ(mmﬁ@u AANAN 2545)



HUITNI0UIIAN.. UEAYTY QUNIIITU. ...

luilszatusnan

S2ULRANT ..... Thuszuudnisagl @udomaiuaraupeunind1iaglf wildlnivasiuusinass ngauauniauan)......

378IN9 AU | widae WAL (LN) FRH LR LT I HERITEN, MNANTAALAY
A0 AT (L) (L) LI (L)
1. vuanlasedsne
1.1 9udu 15 Bt 1,400.00 21,000.00[  18,000.00 39,000.00
1.2 UYARU 15 u’ 60.00 900.00 900.00
1.3 updavn A (1) 956 | auw 330.00 3,154.80]  1,600.00 4,754.80
1.4 TUABUNTA 8 u’ 1,600.00 200.00[  12,800.00]  1,600.00 14,400.00
1.5 taggadriaimudnigagy
- ?Eumuzh%@gﬂ 121 e 96,625.00]  4,800.00 101,425.00
- ANUUAY 1 e 29,165.00 29,165.00
- AMMobile Crane 10 T, 812.50 8,125.00 8,125.00
16 Tassa¥einy
- Lwiuﬁuzﬁwﬁfagﬁﬁm&au 125 | u” 215.00 20.00[  26,875.00]  2,500.00 29,375.00
- LAN Wire Mesh 3 dou 200.00 600.00 600.00
gauulAsedsng 190,219.80|  37,525.00 227,744.80
2. UNIAIUNARIAN
2.1 AN [ 100 x 50 x 20 x 2.3 42 | vieu 384.67 16,156.14 16,156.14
2.2 AN [ 150 x 50 x 20 x 3.2 20 | view 513.33 10,266.60 10,266.60
2.3 IWANNADY 25 x 25 x 1.2 115 | viau 120.50 13,857.50 13,857.50
2.4 wumAniaLan 10 90 100.00 1,000.00 1,000.00
2.5 UHUmANDAdITY 40 R 60.00 2,400.00 2,400.00
2.6 Ani 1 aN| 624.00 624.00 624.00
2.7 fsfuau 2 iy 275.00 550.00 550.00
2.8 paniien 1 A9 1,500.00 1,500.00 1,500.00
2.9 AuTATIUAN 135 3 60.00 8,100.00 8,100.00
210 nsziiesnauian 1200 | uwiu 11.00 13,200.00 13,200.00
2.11 psaudulfs 182 | uku 25.00 4,550.00 4,550.00
2.12 p7audu 3 N9 3 HhEI 49.00 147.00 147.00
2.13 ATALUINNY 8 o 39.00 312.00 312.00
2.14 vitladenne 10 A1 180.00 1,800.00 1,800.00
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HUITNI0UIIAN.. UEAYTY QUNIIITU. ...

luilszatusnan

S2ULRANT ..... Thuszuudnisagl @udomaiuaraupeunind1iaglf wildlnivasiuusinass ngauauniauan)......

378IN9 AU | widae WAL (LN) FRH LR LT I HERITEN, MNANTAALAY
A0 AT (L) (L) LI (L)
2.15 udunagdeiuaniau 2 dou 2,856.00 5,712.00 5,712.00
2.16 Mamzilfanza 5 AT 200.00 1,000.00 1,000.00
217 ANLINHNUAIAT 135 W 25.00 3,375.00 3,375.00
2.18 NNl 78 Y 30.00 25.00 2,340.00]  1,950.00 4,290.00
2.19 tlanai 78 Y 35.00 20.00 2,730.00]  1,560.00 4,290.00
FANTURAIAT 78,145.24| 14,985.00 93,130.24
3. RNIATUNIS
3.1 il e fEmusinans (Fine Wall)
- Fine Wall %111 513 060x2.6] 73 Lhi 385.92 28,172.16 28,172.16
- Fine Wall %111 5131, 060x2.9( 88 W 403.20 35,481.60 35,481.60
- ANUUAY 1 e 6,000.00 6,000.00 6,000.00
- gunsnfdnusi 1 16,234.00 16,234.00 16,234.00
T 267 | u? 35.00 9,345.00 9,345.00
3.2 svuuauIUNIUan (Amour Wall)
- ESP Foam 2' x 4' x 1" 338 | wbiu 30.00 10,140.00 10,140.00
- angina laufa @ 6 dou 2,475.00 14,850.00 14,850.00
- Base Coat 20 as 1,200.00 24,000.00 24,000.00
- il fauaus 5 AN 92.00 460.00 460.00
- Aanaring 4952 2 A 1,206.00 2,412.00 2,412.00
- fuduuedaanu ey 268 u’ 115.00 30,820.00 30,820.00
- AnfadanTiaunu NP FURE LY 12,036.00 12,036.00
FANTUNUY 168,569.76  21,381.00 189,950.76
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Tudssanusian
AN UNHAYTN QUNINIYU. ... RITIREDU..... WINANDAARNT NAUNG....... Fusf... 10/05/46... Uelvsd.. 4.
FEULRIANT ... thuszuuddagy (%udquL@ﬂLL@xﬂwuﬂ@uﬂ?mzﬁwL%gﬂ‘ﬁ' uia e fimusingans ngauIunnauen)......
378IN9 AU | widae WAL (LN) FRH LR LT I HERITEN, MNANTAALAY
A0 AT (L) (L) LI (L)
4 naannuLlsE AW
4.1 Uszp 11 1 70 8,500.00 600.00 8,500.00 600.00 9,100.00
12 1 7 1,800.00 200.00 1,800.00 200.00 2,000.00
13 4 7 2,000.00 200.00 8,000.00 800.00 8,800.00
14 5 70 1,600.00 200.00 8,000.00]  1,000.00 9,000.00
15 1 70 8,000.00 200.00 8,000.00 200.00 8,200.00
16 1 70 6,000.00 200.00 6,000.00 200.00 6,200.00
4.2 wising W1 7 70 3,500.00 300.00[  24,500.00]  2,100.00 26,600.00
U2 1 10 5,000.00 300.00 5,000.00 300.00 5,300.00
u3 6 7 1,650.00 300.00 9,900.00]  1,800.00 11,700.00
14 3 70 800.00 100.00 2,400.00 300.00 2,700.00
u5 1 G 1,200.00 300.00 1,200.00 300.00 1,500.00
16 1 70 3,750.00 300.00 3,750.00 300.00 4,050.00
4.3 ainsniilsyg 12 i 650.00 7,800.00 7,800.00
ERPRQIIEET IVVET RN 94,850.00|  8,100.00 102,950.00
5 uszuvdszihguiuna
5.1 sEUUVie W1 1A 8,000.00]  3,000.00 11,000.00
5.2 szurhiieinide W3 1A 14,000.00[  5,000.00 19,000.00
5.3 gs70u cotto
a8t C - 007 1 70 990.00 100.00 990.00 100.00 1,090.00
8Ma1mt C - 002 1 70 520.00 100.00 520.00 100.00 620.00
dnlasn C - 183 2 10 2,850.00 150.00 5,700.00 300.00 6,000.00
Rantin CT - 152C3 2 U 350.00 30.00 700.00 60.00 760.00
Furnazea 2 U 195.00 30.00 390.00 60.00 450.00
NILANKN 2 U 230.00 30.00 460.00 60.00 520.00
anednsy 2 U 150.00 30.00 300.00 60.00 360.00
flngia CT 370C356 1 U 710.00 50.00 710.00 50.00 760.00
ﬁ'mg C-805 1 i 100.00 50.00 100.00 50.00 150.00
7719u27UK" SBK 606 2 7 70.00 50.00 140.00 100.00 240.00
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HUsTaInsAT.. WEAYTN QUNIITTU

luilszatusnan

S2ULRANT ..... Thuszuudnisagl @udomaiuaraupeunind1iaglf wildlnivasiuusinass ngauauniauan)......

378IN9 AU | widae WAL (LN) FRH LR LT I HERITEN, MNANTAALAY
A0 AT (L) (L) LI (L)
Aldnszanminsy C814 2 AU 100.00 50.00 200.00 100.00 300.00
RITUNIIFUNTIY 2 £ 100.00 50.00 200.00 100.00 300.00
dnufueann 1 AU 200.00 50.00 200.00 50.00 250.00
sannulszihganiung 32,610.00|  9,190.00 9,840.00
6 uNanuszuUlHAn
6.1 Fluoresent 1 x 32 W 15 1) 420.00 6,300.00 6,300.00
6.1 Fluoresent 1 x 18 W 2 1 320.00 640.00 640.00
6.3 Incanresent 1 x 40 W 4 e 300.00 1,200.00 1,200.00
6.3 Incanresent 6 x 40 W 1 10 1,700.00 1,700.00 1,700.00
6.5 PL - S20 fanaanidsy 2 §1) 300.00 600.00 600.00
6.6 dmnd 17 0 305.00 5,185.00 5,185.00
6.7 wideulni 14 10 500.00 7,000.00 7,000.00
6.8 uramauAN Wi 1 70 | 25,500.00 25,500.00 25,500.00
6.9 s1uAuans N9 5,000.00 5,000.00 5,000.00
squszuulnin 53,125.00 53,125.00
7 ummﬁuﬁ'\mmu
7.1 uilnnalu 120 i’ 160.00 60.00]  19,200.00 7,200.00 26,400.00
flfuuasaenuiFay
7.1 uilnnauen 75 % 120.00 40.00 9,000.00 3,000.00 12,000.00
nsvillaguuiEay
gauauduwau 28,200.00| 10,200.00 38,400.00
8 UNIANUIAARNLAY
8.1 nsvideasniin 12 x 12 46 3’ 280.00 100.00|  12,880.00]  4,600.00 17,480.00
8.2 nsuidaasniin 8 x 10 40 3’ 240.00 100.00 9,600.00]  4,000.00 13,600.00
8.3 nsuileaasiin 8 x 8 30 3’ 140.00 100.00 4,200.00 3,000.00 7,200.00
8.4 nsuidesadunaneana 12 3’ 200.00 150.00 2,400.00 1,800.00 4,200.00
8.5 U1 fidluian 51 3’ 350.00 150.00]  17,850.00 7,650.00 25,500.00
8.6 Nudaneny 75 3’ 250.00 60.00]  18,750.00]  4,500.00 23,250.00
8.7 Tl apnla 120 3’ 65.00 40.00 7,800.00 4,800.00 12,600.00
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HUITNI0UIIA.L WIEAYT GUNTITTY......

luilszatusnan

FTULRIANT ... TUITULAN (@LATAILAAUNTANAS LA nilsneaganuyy).....

§ui....10/05/46... WA, 6...

$18A19 MU | wdae wIEAT (UM) NANTaR | FoMAUIe uATanuaY
A0 AT (L) (L) LI (L)
8.8 uAaiturivle WH1398 5,000.00 2,000.00 7,000.00
FaNURINY 78,480.00[  32,350.00 110,830.00

9 UNIATUR
9.1 yAnangRnnnauan 316 3 35.00 20.00[  11,060.00]  6,320.00 17,380.00
9.1 yaAnaainnialu 445 i 30.00 20.00[  13,350.00|  8,900.00 22,250.00
FINUR 24,410.00|  15,220.00 39,630.00
10 vaapnuinLAAR RERTRERRY 25,000.00]  1,000.00 26,000.00
FINULTALARR 25,000.00]  1,000.00 26,000.00
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luagusian

FINANIAR FAINALTINY FINTAAUATUTINY
AUN agusanis
(u ) (u ) (un)

1 nunnlasaaiig 178,965.92 55,364.20 234,330.12
2 PUIATUNAIAN 78,145.24 14,985.00 93,130.24
3 PHIAIUNTI 81,425.00 68,445.00 149,870.00
4 NHIAULlITE TGN 94,850.00 8,100.00 102,950.00
5 nuszuulsyigannung 32,610.00 9,190.00 41,800.00
6 uanauszLL I 53,125.00 53,125.00
7 AUARUEUNANY 28,200.00 10,200.00 38,400.00
8 NUIAUTAR AN LEN 78,480.00 32,350.00 110,830.00
9 NUIAIUER 24,410.00 15,220.00 39,630.00
10 AU ALAAR 25,000.00 1,000.00 26,000.00

SAMMIAY 675,211.16 214,854 890,065.36

gaumsau (lisaunnd) 890,065.36

uNewn 1. sl lunsuszfiunatluesil MeRnanatnusunieaine

wlunoeet

2. Ausenunan Wludsziliug A uAILIN RN SR AN TN

1B9AU ITUTBIETUINTEN N194NLAARVTEIWINITANRI] AR

usiunuandas wu i usu

3. 71AAdan ldranatsaandiindailiasegianisdn nsunisdnnie

NIENINNE (9ALABW HAIAN 2545)
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HUITaI0IAT. . WEAYTN QUNIITTU

FTULRIANT ... TNUITUUAN (@LATAILAAUNTANAS LA nilarieaganuyw)

luilszancusian

NRFALL..... WINENIARFAN NAUNEN....... FuR....10/05/46... Welud...2...

$18A19 AU [ g meag (Um) sNANTan| FmAUIe NATaRuAY
ANdan|  Ausa (L) (L) L3993 (L)
1. vuanlasedsne

1.1 9udu 15 ! 1,400.00 _ 21,000.00[  18,000.00 39,000.00
1.2 UYARAY 15 N, 60.00 _ 900.00 900.00
1.3 updavn A (1) 956 | auw 330.00 ; 3,154.80]  1,600.00 4,754.80
1.4 TUABUNTA 32 y® 1,600.00 200.00] 51,200.00]  6,400.00 57,600.00
1.5 IMANNAN 6 Y. 7104 | n.n. 13.80 3.00[  9,803.52| 2,131.20 11,934.72
1.6 IMANNAN 9 Y. 1996 | n.n. 13.00 3.00[  2,594.80 598.80 3,193.60
1.7 wandadas 12 ual. 1687.2 | n.n. 12.60 3.00| 2125872 5,061.60 26,320.32
1.8 wandadas 16 ua. 189.6 | n.n. 12.40 3.00 2,351.04 568.80 2,919.84
1.9 wandadas 20 ua. 4446 | na. 12.40 3.00 5,513.04 1,333.80 6,846.84
1.10 lW&N Wire Mesh 3 dau 2,000.00 1 6,000.00 _ 6,000.00
1.11 Lwiuﬁuzﬁwﬁfagﬁﬁm&au 51 0’ 215.00 20.00[ 10,965.00]  1,020.00 11,985.00
1.12 Az, aaARnWAnN 205 | n.n 25.00 _ 5,125.00 _ 128,125.00
1.13 Idfuuw 225 u’ 120.00 70.00| 27,000.00[ 15,750.00 42,750.00
1.14 1iule (MNT9W) 13,000.00]  2,000.00 15,000.00
sau9ulATI4e 178,965.92|  55,364.20 234,330.12

2. KNIATUNRIAN
2.1 AN [ 100 x 50 x 20 x 2.3 42 viau 384.67 _ 16,156.14 16,156.14
2.2 AN [ 150 x 50 x 20 X 3.2 20 | viau 513.33 | | 10,266.60 10,266.60
2.3 IWANNADY 25 x 25 x 1.2 115 | viau 120.50 _ 13,857.50 13,857.50
2.4 wumANiaLan 10 P 100.00 _ 1,000.00 1,000.00
2.5 UHumMANE AU 40 9P 60.00 _ 2,400.00 2,400.00
2.6 At 1 N 624.00 _ 624.00 624.00
2.7 tifugu 2 Tl 275.00 _ 550.00 550.00
2.8 paniien 1 A9 1,500.00 _ 1,500.00 1,500.00
2.9 AuNTATIUAN 135 W 60.00 8,100.00 8,100.00
210 nsziiesnauian 1200 | uH 11.00 _ 13,200.00 13,200.00
2.11 psaudulds 182 | unu 25.00 _ 4,550.00 4,550.00
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luilszancusian

NRFALL..... WINENIARFAN NAUNEN....... FuR....10/05/46... Welud...3...

$18A19 AU [ g meag (Um) sNANTan| FmAUIe NATaRuAY
ANdan|  Ausa (L) (L) L3993 (L)
2.12 ATaLUAU 3 N9 3 LR 49.00 147.00 147.00
2.13 ATALWINNY 8 WAL} 39.00 312.00 312.00
2.14 viatlpigansg 10 AU 180.00 1,800.00 1,800.00
2.15 uHunesaiuanuFau 2 Fu 2,856.00 5,712.00 5,712.00
2.16 9amzialfansd 5 LGS 200.00 1,000.00 1,000.00
217 ANLIHNUAIAT 135 3 25.00 3,375.00 3,375.00
2.18 Vietnel 78 U 30.00 25.00 2,340.00 1,950.00 4,290.00
2.19 tlanau 78 u 35.00 20.00 2,730.00 1,560.00 4,290.00
FANITUNAIAT 78,145.24| 14,985.00 93,130.24
3. UNNIABKUI

3.1 unedgeTIuNY 263 W 130.00 50.00] 34,190.00[ 13,150.00 47,340.00
3.2 uRIUuEYL 566 e 60.00 80.00| 33,960.00] 45,280.00 79,240.00
3.3 IUALLEUALNAS 231 o 25.00 25.00 5,775.00 5,775.00 11,550.00
3.4 9utiaseuenmis 48 u 120.00 40.00 5,760.00 1,920.00 7,680.00
3.5 uauingeasing 29 W 60.00 80.00 1,740.00 2,320.00 4,060.00
FANITUHUS 81,425.00] 68,445.00 149,870.00

4 naannuLlsE AW
4.1 1sep) 11 1 70 8,500.00 600.00 8,500.00 600.00 9,100.00
12 1 70 1,800.00 200.00 1,800.00 200.00 2,000.00
13 4 10 2,000.00 200.00 8,000.00 800.00 8,800.00
14 5 70 1,600.00 200.00 8,000.00 1,000.00 9,000.00
15 1 70 8,000.00 200.00 8,000.00 200.00 8,200.00
16 1 70 6,000.00 200.00 6,000.00 200.00 6,200.00
4.2 9nFng 21 7 70 3,500.00 300.00]  24,500.00 2,100.00 26,600.00
U2 1 70 5,000.00 300.00 5,000.00 300.00 5,300.00
U3 6 70 1,650.00 300.00 9,900.00 1,800.00 11,700.00
24 3 70 800.00 100.00 2,400.00 300.00 2,700.00
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HRI99@0L..... WINEIIAARNT NAUNAMN....... TUP....10/05/46... WHUT...4...

$18A19 AU [ g meag (Um) sNANTan| FmAUIe NATaRuAY
ANdan|  Ausa (L) (L) L3993 (L)
U5 1 10 1,200.00 300.00[  1,200.00 300.00 1,500.00
16 1 10 3,750.00 300.00[  3,750.00 300.00 4,050.00
4.3 ainsniilsyg 12 70 650.00 _ 7,800.00 _ 7,800.00
FauUlsEANUIFNG 94,850.00|  8,100.00 102,950.00

5 uszuvlszihguiuia
5.1 sEUUVe WMH99N | T 8,000.00]  3,000.00 11,000.00
5.2 szunrhiieinide R FUS LYl I T 14,000.00[  5,000.00 19,000.00

5.3 457U cotto

a8t C - 007 1 1) 990.00 100.00 990.00 100.00 1,090.00
8Ma1mt C - 002 1 i 520.00 100.00 520.00 100.00 620.00
dnlasn C - 183 2 10 2,850.00 150.00]  5,700.00 300.00 6,000.00
Rantin CT - 152C3 2 Gl 350.00 30.00 700.00 60.00 760.00
Furnazes 2 Gt 195.00 30.00 390.00 60.00 450.00
NILANKN 2 it 230.00 30.00 460.00 60.00 520.00
anednsy 2 U 150.00 30.00 300.00 60.00 360.00
flntiy CT 370C356 1 i 710.00 50.00 710.00 50.00 760.00
ﬁimg C-805 1 £ 100.00 50.00 100.00 50.00 150.00
7719u271K" SBK 606 2 10 70.00 50.00 140.00 100.00 240.00
flanszanwdnge c814 2 Gt 100.00 50.00 200.00 100.00 300.00
mumsqgﬁmﬁq 2 Gt 100.00 50.00 200.00 100.00 300.00
shufuiasin 1 i 200.00 50.00 200.00 50.00 250.00
sanulszihganug 32,610.00|  9,190.00 41,550.00
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HRI99@0L..... WINEIAARNT NAUNAMN....... TUP....10/05/46... WHUT...5...

$18A19 AU [ g meag (Um) sNANTan| FmAUIe NATaRuAY
ANdan|  Ausa (L) (L) L3993 (L)

6 uaamuszuLTAn
6.1 Fluoresent 1 x 32 W 15 70 420.00 _ 6,300.00 6,300.00
6.1 Fluoresent 1 x 18 W 2 70 320.00 _ 640.00 640.00
6.3 Incanresent 1 x 40 W 4 g 300.00 _ 1,200.00 1,200.00
6.3 Incanresent 6 x 40 W 1 pil 1,700.00 = 1,700.00 1,700.00
6.5 PL - S20 fanaandsy 2 G 300.00 - 600.00 600.00
6.6 & 17 G0 305.00 - 5,185.00 5,185.00
6.7 wideulni 14 1 500.00 7,000.00 7,000.00
6.8 uramauAN Wi 1 10 25,500.00 25,500.00 25,500.00
6.9 euAuanelu NI 5,000.00 5,000.00 5,000.00
ganszuuluin 53,125.00 53,125.00

7 BNIAUEILNANY

7.1 uilnnalu 120 o 160.00 60.00|  19,200.00 7,200.00 26,400.00

fillfuuesnanuizay
7.1 uilnnnauen 75 W 120.00 40.00 9,000.00 3,000.00 12,000.00

nezidleautuiEay

FANNUHILNAY 28,200.00]  10,200.00 38,400.00

8 UNIANUIAARNULE
8.1 nsvideasiin 12 x 12 46 o 280.00 100.00|  12,880.00 4,600.00 17,480.00
8.2 nsuidassiin g x 10 40 o 240.00 100.00 9,600.00 4,000.00 13,600.00
8.3 nsuidleasniin 8'x 8 30 o 140.00 100.00 4,200.00 3,000.00 7,200.00
8.4 nsuidesadunaneana 12 o 200.00 150.00 2,400.00 1,800.00 4,200.00
8.5 U1 fidluian 51 o 350.00 150.00|  17,850.00 7,650.00 25,500.00
8.6 Nudaneny 75 o 250.00 60.00|  18,750.00 4,500.00 23,250.00
8.7 T anls 120 o 65.00 40.00 7,800.00 4,800.00 12,600.00
8.8 vuilawiule WNNIIN 5,000.00]  2,000.00 7,000.00
FaNNURINY 78,480.00] 32,350.00 110,830.00
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.. fATIREDL..... WINAINRARNT NAUNEM....... TUP....10/05/46... UWHUT...6...

$18A19 AU [ g meag (Um) sAdAR[ TINATUs NANTARLAY
ANdan|  Ausa (L) (L) L3993 (L)

9 UNIATUR
9.1 MANANGRNAEUBN 316 342 35.00 20.00 11,060.00 6,320.00 17,380.00
9.1 MAnanaAnnelu 445 342 30.00 20.00 13,350.00 8,900.00 22,250.00
FANUR 24,410.00 15,220.00 39,630.00
10 vapnuinAan W39 25,000.00]  1,000.00 26,000.00
FAMNULTALARR 25,000.00]  1,000.00 26,000.00
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Lo RUIUAL | U/ (8TN.)
AL 1LNNUBILIU - UNEIUR)
Mg AU
1[9unU
a 3
1.1 IARUNANFIUIIN 1 Y 25-3
a £ ' 3
1.2 nafungugIuIN waznIzyiuil 1 Y 3-4
4 o X 3
1.3 NABRUNUIL 1 Y 50 - 60
2l unanidu
2.1 @endnls 4" - 6" 1 B 45-60 |w39anutnamanigndiy
2.2 panduld 4" x 4.00 w. 6 Ful 75-90 |Wufisssumn
2.3 manudinlsl 5" x 5.00 4. 6 B 45-60 |WuNEIINAN
2.4 panduld 6" x 6.00 w. 8 Fud 25-40 |Wufisssuan
2.5 AANENARUNTALN 6 - 12 3. 6 B 20-40 |manfnaiesas
2.6 ARNENABUATAENG 21 X, 6 G 4-8  |panfnsATed
3[ewinagu
3
3.1 NANARUNTALIUNITUE 3 . 1-4
a v A 3}
3.2 NANABUNIAALILATAY 2 A 15-20
3
3.3 MABUNTAZIUIN 9 U 15-2 |NgNUWNITUE
3 o +
3.4 NABUNTALEN 2 Y 1-15 |menanszilas
X e 2 \
3.5 NWLABUAIANU 8 - 10 3. hazdmsin 4 Y 20-30 |419 1 gnile 3
| a =< ' 2 | A
3.6 MiR@guanyATIuEL 2 Y 6-8 |19 1gnile 1
' I3 2
3.7 ieAAUNIALARN 2 . 7-9
o 2
3.8 anu1junils 2 X 8-10
2
3.9 AL uNAU 2 Y 7-9
a o o 2
3.10 1uyuiadnu 2 X 6-8
X 2
3.11 W unsusesnu 3 - 5 Tu. 2 Y 10 - 12
E REND. X 2
3.12 Unszidlagvindn 127 x 12" 2 U 4-5
X - X 2
3.13 nsziiaarsia 8" x 8" Nu 2 N 4-6
X - X 2
3.14 Unsziiiaasda 4" x 4" Nu 2 N 3-5
3 3 2
3.15 nsziilagipdny 4" x 4" W 2 N 3-5
3 3 2
3.16 Ynsziiasluign fu 2 N 4-2
X o 2
3.17 Ynsziiasluign wils 2 N 3-5
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