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Development of low income communities and housing in Chiang Mai to cope with the risks of

climate change : A case study on flood risks
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Abstract

Project Title : Development of low income communities and housing in Chiang Mai
to cope with the risks of climate change : A case study on flood risks
Investigators : Assoc.Prof.Dr. Nachawit Tikul
Mr. Suebphong Thongdee
E-mail : nachawit@gmail.com
Project Duration . September 15 th , 2013 - March 14th , 2015

Because of low-income settlement location, household economy and non-durable housing
characteristics, the low-income houses in the low-income settlements of Chiang Mai have been
affected by severe weather conditions, especially flooding. In addition, the future climate change
may cause more severe flooding. The research questions are how to improve the low-income
housing to reduce the risk of low-income settlements and households from future flooding and
what housing characteristics should be. The data of 3 low-income settlements of Chiang Mai
which encounter frequent and different kinds of floods every year i.e. drainage flood (Ban Sanku:
21 households), river flood (Kampang Ngam: 64 households) and flash flood (Samugkee Pattana:
61 households) were collected. The study found that houses in the 3 low-income settlements can
be divided into 8 styles (A-H), which their structure, construction materials and number of storeys
are various. From the future flooding scenario of the low-income settlements, Ban Sanku has the
highest risk of house damage; Samugkee Pattana has the highest risk of livelihood problems during
the flood; and Kampang Ngam has the lowest risk. These depend on the condition of non-standard
existing facilities in the low-income settlements and the flood characteristics. Regarding the risk of
individual houses, it was found that Samugkee Pattana has the highest risk of both house damage
and livelihood problems during the flood followed by Ban Sanku and Kampang Ngam. The
important factors that lead to the risk are housing styles and flood characteristics.

Suitable housing style will help reduce the livelihood problems during flood. The existing
houses should be improved as much as possible to reduce costs. Four levels of housing
improvement which can accommodate various flood levels are presented. These improvement
levels are consistent with the household economy and existing housing styles. The one-storey
house with high basement is the most suitable housing style. It is recommenced if the
reconstruction is made because it lets the water flow through the basement and basement area
could be used outside the flooding season. As the building materials on the structural and

architectural parts partially cause damage to the houses after flood, the selection of building



materials should be in line with the individual low-income settlement’s flood characteristic and
easy to find in the low-income settlement location. Another important issue is that a toilet cannot
be used in the flood duration due to the flushing system cannot work. Therefore, the guideline for
toilet improvement is proposed, which the toilet waste storage should be lifted up to be higher
than the flood level and waterproof accessories should be installed in the finished tank. With this
approach, toilets can work in the flood duration.

Besides the house improvement, the low-income settlements should also consider
improving their facilities, including internal walkway or road, lighting and waste management, for
the purpose of living with flood, as well as the road connecting to outside areas, in order to reduce
villagers’ stress by interaction with others. The proposed design emphasizes the self-reliance
based on problems and needs in the low-income settlements, characteristics of present and future
floods, behavior, housing improvement skill and affordability of the villagers in the low-income
settlements. The improvement should start with consideration of the existing low-income
settlement’s facilities. If they do not meet the standards, they should be improved according to
level 1 i.e. improvement of the walkway’s or road’s surface to be permanent and resistant to flood
and then to accommodate the future flood by the following 3 suggested approaches: 1)
construction of an elevated road which is permanent and durable, saves the assemble time, can
be used as a roof in a normal situation and support 2-meter flood level. Therefore, it is suitable for
high, frequent and strong flood, but the construction cost is high. In this respect, every house must
have a linking way thereto and the houses must be high and durable. 2) construction of a semi-
permanent elevated road which can be adjusted to different flood water levels and used on a
regular road in a normal situation. Therefore, it is suitable for an uncertain flood level less than
1.00 meter and requires cooperation of the villagers in low-income settlements or good
management system. 3) construction of a temporary elevated road.

The research shows that in improving the low-income houses and low-income
settlements’ facilities which are located in the city and the villagers therein earn a living from day
to day, the concept of gradually building their houses by themself from soil or natural materials
acquired in their locations may not apply to these urban low-income settlements. This is because
the house improvement, low-income settlement’s facilities and economic status are of each
individual/household, not group activities. Therefore, low-cost building materials in the market
become a better choice in housing construction. The assistance from the governmental sector
should be in the form of enhancing their knowledge to enable them to live with flood by self-

reliance adaptation.
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WAnmudresgnnsevdeiyiaisiuluioynanlananuquuastuanasumtitanasowa 9ifn
AHLALNIEBEINNTINAINY UAZIINNITANYI28Y IPCC  (Intergovernmental  Panel on  Climate
Change) fsanngfennieiidlniaazifntnlurmassuit 21 TaennsTiuuudians SRES wudnslnans
duluTideniingeiiasfiuazantesuazminanndu (PCC, 2007) Ainnawd 1-1 Ssaanadosiy
msfnEnmes AAng Buasslos uazany EosnmangeuianniawaeuulasgRennmialssmalie
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Aandl 1-1 angRenniaiisileniaezifindulurnasswd 21

_— Likelihood of future
Likelihood that trend .
a P . Likelihood of a human trends based on
Phenomen?rtl ar:‘d direction octt:urre(ti in Iatlf 20tht contribution to observed projections for 21st
ot tren century ggg;ﬁa Y pos trend ® century using SRES
scenarios
Warmer and fewer cold days
and nights over most land Very likely® Likely* Virtually certain®
areas
Warmer and more frequent
hot days and nights over Very likely® Likely {nights)® Virtually certain®
most land areas
Warm spells [ heat waves.
Frequency increases over Likely More likely than not f Very likely
most land areas
P————
Heavy precipitation events.
Frequency (or proportion of . P ) ¥ .
total rainfall from heavy falls) Likely More flikely than not Very likely
increases over most areas
Area affected by droughts Likely in many regions | .
increases since 1970s More likely than not Likely
Int(_en_se_lroplcal cyclone L.'kefw_n Some regions More fikely than not” Likely
activity increases since 1970
Increased incidence of _
extreme high sea level Likely Mare likely than not™" Likely'
{excludes tsunamis) °

#3: IPCC, 2007
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519 future scenario
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29 81.8 08.16 73.6 88.32
579 108.2 146.07 101.1 136.485
109 125.6 182.12 119.2 172.84
25 1 147.6 236.16 1421 227.36
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CO (% )T 2

3.4343 + 0.2343 * RF _gagn (Iusaulisineg)
= 3.4343 + (0.2343 x 98.16)
= 26.433 %

UINTUAUGNT = 98.16 x 26.4%
= 25.95 HN.
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wilomineivin 2.26 dmsuaninwilils uay 0.75 @mSuasuERy wudUBHIos YRR
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Time-hr. 2-yr. B-yr. 10-yr. 25-yr. | Time-hr. 2-yr. 5-yr. 10-yr. 25-yr.
0 0.00 0.00 0.00 0.00 12 16.62 28.04 4278 70.69
1 0.56 3.66 5.71 9.61 13 12.46 21.22 32.38 53.50
2 4.67 18.48 28.45 47.39 14 9.38 15.97 24.36 40.24
3 13.68 44.39 67.94 112.56 15 7.03 11.86 18.10 29.91
4 25.78 75.64 115.64 191.44 16 5.22 8.66 13.21 21.82
5 40.27 105.71 161.39 | 266.83 17 3.75 6.06 9.24 15.26
6 50.59 116.85 178.02 | 293.74 18 2.61 4.01 6.11 10.10
7 50.42 104.40 159.21 | 262.93 19 1.72 2.51 3.82 6.32
8 45.94 84.90 129.50 | 213.90 20 1.03 1.15 1.74 2.86
9 37.42 66.26 101.09 167.00 21 0.36 0.16 0.26 0.45
10 29.21 50.24 76.65 126.60 22 0.18 0.00 0.00 0.00
" 22.03 37.35 57.01 94.19 23 0.00 0.00 0.00 0.00
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Time-hr. 2-yr. 5-yr. 10-yr. 25-yr. | Time-hr. 2-yr. B-yr. 10-yr. 25-yr.
0 0.00 0.00 0.00 0.00 12 1.01 1.50 2.29 3.78
1 0.40 2.64 412 6.94 13 0.63 0.95 1.45 2.39
2 3.31 12.95 19.93 | 33.19 14 0.38 0.50 0.77 1.27
3 9.23 2012 | 4452 | 73.70 15 0.21 0.20 0.30 0.50
4 1437 | 3475 | 52.76 | 86.80 16 0.07 0.03 0.04 0.07
5 1284 | 2569 | 39.20 | 6475 17 0.03 0.00 0.00 0.00
6 11.18 17.30 26.42 | 43.68 18 0.00 0.00 0.00 0.00
7 7.82 12.27 18.71 30.91 19 0.00 0.00 0.00 0.00
8 5.33 8.51 12.98 21.43 20 0.00 0.00 0.00 0.00
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0.9 iwm3 wuArmRBMssefioganfetinundianudenesefiagendetuszdi 0.7 wes B
fmaAAgIzAlidn sziuivion 0.9 wesiuszuihAAndubi we. 2554 fazeziaanlunns
v 6 31 uslszAuivian 0.7 inms WAatuluTin.A. 2549 Beviaanau 10 Fu Aadululidn
sraznaunIaiaseNssINadaANREETesfiagondy santeiinnaniadiulseiiagende
pRIINNFAAYNTIR WA 2549

mausinlgeiiagendetugmiinudugnudinaan 10 9 fsnuan yaasaEen (100%) §
neUsULg wastanuenfiagendulneiiianstenuenainaasdeeiaannivian wag uag
NSFENUTHATNENYNNTTHN Re10n 47.6 % TARnnsUsUqemAsnguuLfiegend i

waenianannsuiniu [Hun nswasuennguuoy C uaz B v A wis E1flu D wis Hiflu 6
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LATNNSANTZALAINGIZBseIA1T (Hud n1swdeuain C w6 usswudiguuuy A R
Ugnadeanniign uazsinamaias Wwuguuun C uaz F Iugeadinudng uilaqiiu fannsned

6-11 N19U5ulgsiiagenduana ldifinlwiufinasenniivion uiasdenugnilafinaunion

Vo

yefAsYgieresasaBEen wdiwunisiFsua gl masetnrageuiAgadecul wa.

Y

2554 Hpsanniiuiigneueg sinfiseRdRnmiansias

A1997 6-11  AsUdUUgTageAeiHIUNT

suuvuilaqiii
FUuULAN ¥ ! 19493 (WAY) Clalak
(W.F. 2556)
C A 4 19.05
C B 1 4.76
B A 1 4.76
H G 2 9.52
E D 1 4.76
C G 1 4.76
99N 10 47.62

6.2.2 ANAWATUNIITHN

guauiiunsan (Tsu 3-7) Usznaufioy 64 ndsaniden uaziigUuunfiegenfavisay 7
SUUDL BnALLU D gueniasiAmitvianRminAissAuanugeaingedneds 2 daeliun 0.55
A3 WAZ 0.7 AT A1NN13AATIEATDYALATLAAIATHANTNESZNI19AMNATNN5A NS

' o '

AseBinnnizHIvian Avsdemnesiefiegandeuargluuuiingendanudnfagandelugnam

U
v '

Aunssnafiansidessiassauivionlulidnftios iWeseinaziuiviangafies 0.3 wes wazii
agerfuiniawdsnnisoliiesesiusiviadunaliudaduniansiu uidsasnuilyminnasg
afeEaen1s i llE wiilomnfiaansonu lEusTugaananfidn Givian Tiud n1s3meeade
Tains Fomnduwdin udu sensinilfmudifiegordelumeudaunandanudasteszin
yian 0.7 iwm3 fiasndnazduriavion 0.55 wng 1&nfies Hosnanndsannsiviond w.e. 2548
(szdiuiavian 0.55 wins) AxadendupeuiinisuUdulsiiegondfuuiaaddadnaingiivinls

ANIREN YRS THIUAUNIINAARUHBUYIANT WAL 2554 AIMN51971 6-12 Uaz FUA 6-21
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A13eT 6-12  AHIRENYBTIngen e Tuynaiiuneen

. FUAUARIANTDN (WA)
NFNAINIAE
0.3 L1HAT 0.55 LHA9 0.7 1NA13
(VRene, ayna)
(TUnA) (W.F.2548) | (W.F.2554)
0,0 57 38 43
0,1 5 2 4
pNiRETiDY 1,0 1 2 3
1.1 1 9 7
9 64 51 57
2,0 0 0 1
PINHLALIL TN AT 2,1 0 6 1
9N 0 6 2
0,2 0 2 1
1,2 0 4 2
2,2 0 1 2
mﬂmﬁlmqa 3,0 0 0 0
3,1 0 0 0
3,2 0 0 0
99N 0 7 5
100

03]
o

$auRTIBIAITNIRES
N [
(@) (@]

2
N
(@]

DUnF) (W.F1.2548) (W.F1.2554)

0.3 Wng 0.55 wng 0.7 W9

W ANREIg9
AHIRENUINNAN

| ANLENTIBY

o ¥ 4%
FEAUUT (W.AVTUIVIIN)

U7l 6-21 3pparvesnnuidesrasiiagende buamenfiunensy
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A o

nsddudqefiegendeluguautinuiiunsessnudiaasn 10 3 Akuuinudndt 57

U
' '

pRaANEen (95.4%) Ainpudnfinnsuisules uazdenursilagendelneivionisdanuanannaais
Feneraannsinvian Wiy waznIateNLENANeNg NN e gAY a3adeufiingde
maudbifinnsvineslaaslugag 10 Dinaunn Sdman 29.7% AifinnausulssmudAsuguuud
agande nalasnianinnnsinnduusssfufuwingn wn maudsweinguon Cdin B wde
Euffi D 8 H i G (s wazniafinssdiuaugerasiiuenans wu nawdewsin B fu 6
LmeudﬁﬁﬂNLﬂf?]lﬁul,ﬂugmmu H mﬂﬁqm FHapn9n9ft 6-13 LL@xm'ﬁﬂ%uﬁqaﬁ@gmﬁﬂm@vfai
Anduiiindsanmitvian usesdenummfiafanamsauniefnuassgiarasadadeu Tinunns
THsupanstamaa lnsusulssiiagende lumiiiunssnuanmmisesuiifiesdos

A1INT 6-13  nsUSUUgeTRg Rl MU

sUwuuiAn | guuuuileqiii (w.e. 2556) | 97NN (Mav) | 3ewas
C B 3 4.69
C A 3 4.69
B A 1 1.56
E H 3 4.69
E H 2 3.13
C H 1 1.56
B G 2 3.13
C F 1 1.56
B E 1 1.56
C E 2 3.13
394 19 29.69

6.2.3 YNARNINAANMWT
fuEUEIARNAUILTENBUAY 61 nAsAEeY LarigUuuufegenfuAsuns 8 JULUY

(A-H)  INN15AATILATaYALALERIAHANRHETZNINIAHETNNT0 IHNTSANSI B AR BMN

' '
1Al 1 o ' o

viou AnuFenesiefiatanfouazsluuufiatendewudngagendeugnmuantafmmn fao

U U U
¥ ]

FensasaSenluiiiandn@ities uiiinanmdesdeiingefusnensaBEeuiessaunniviangs
91nqAEede 0.65 AmRzANEN TnaennzUsufuligniniaisdin usiiflewngedud

A o = Y -] Py 4 P o A @
115 a9 wumwg%mﬂﬂnﬂgﬂLm‘uymmLﬁmmmmmwummu Tmmawq:wa%mﬂﬂmﬂu
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'
= 1

finndfien (A B uazC) frudsafinsnnaussnaiilisaiasnduanandemesafiogonde
waztlolunismaddin (mnenedi 6-14)

9ngUf 6-22 \llenBsnifsnandssenseiiie 3 szduvinlinudiszdiniag
q\i‘%mwm@mfmLﬂuagjmﬂﬂfiﬂmwLﬁﬂmﬂ@i@ﬁ@gmﬁﬂ uazfhtulufimnadeniuis 3 dog

a o/ =

o ¥ da , X & o o ¥ ' A &
qeAUHET VILUHL‘D’HH@"I‘\?L‘]J%LW‘&’W“Q’N‘N’HNWNF’W’TWWJ%WNﬂﬂEm3HWWQNTNHWH LRAYATINZUTEHNI

' '
1A a0 !

2-3 Ui féqGmmﬂﬁmuﬁmﬁugwwmwmumumnmwmaviwﬁﬂﬁ WaNaNHe
WUAHWIaNTZAL 0.7 AsRAsEseinandn sesiusinvian 0.65 wms 7ifuguiidesannsi
VIaHsZALNN 0.65 AT 1ARTWEBTIN.A. 2544 HANNNLTIIBIINNINNG 3.4 IHASAWNT NAI97N
SuAniviongefiazdu 115 wee e wa 2550 vinliAnnadenwsniiagendy danald
smnananssusivianTuaz et daluled we. 2554 davianszdu 0.7 e finsussens

WnunnddvianEed] w.a. 2544 uasiiagende Fsunisusuldaintianudssana

A1INTl 6-14  AaHEENYasTing e ugraaTARmI

, FIUIUNAIANZTAU (MAI)
NENAIIHLTE
0.5 1HA3| 0.65 AT | 0.7 AT | 1.15 Lue1e
(WRes, TTeynn)
(DU | (W.01.2544) | (W.61.2554) | (W.F1.2550)
0,0 49 23 29 17
0,1 10 7 6 13
ANIRETiDY 1,0 0 6 9 0
1.1 2 12 8 5
F9H 61 48 52 55
2,0 0 0 0 0
ANNIRENUTWNA 2,1 0 6 4 6
EREN 0 6 4 6
0,2 0 3 2 9
1,2 0 2 2 8
2,2 0 2 1 3
mqmﬁmq\i 3,0 0 0 0 0
3,1 0 0 0 0
3,2 0 0 0 0
F9H 0 7 5 20
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100 ——

z 80 - ____I__.mqmﬁmgm
e
& 60 - _ | '
< AHIAENLINNAN
s
@ { v
§ 40 - —— W ANNIETaY
)
B3
20 1 — -
FEAUNT (W.A.TIHIIN)
0
DuUn®) (W.F1.2544) (W.F1.2554) (W.F1.2550)
0.5 A3 0.65 59 0.7 1s5 1.15 wn9

U7 6-22  Zemazvesarndenvasfingendeuguaaniafimm

A '

nsusuqsfiagande bupaantadimunudinass 10 T filiuswodt 88.5% 1a4
FranndsadewiananfinisUiule wasdanwsiiagerdelaefisnistenumnainas
W@emnesiaanninyion Wy uaznIsreNuENaNangnis TR iRy A Feufinie
naudnfinisineslaianTugag 10 BN Sdauau 26.2% Afin1stsuuueuaeuguud
agande nalasnianinnsinnduusss s wn maudsueinguon Cfiu s wie
E i D vide H i G s uasmnafinszduarugensiinenans wu nawdenenn B i G

1 o

waznudfesiasiuguuuy Esnnfiga damnansil 6-15 waznsusudqeniagenduanaly
WAATRINNA9a1ndvion uAerdanuruldadAuNIaNNI9AINLATEIA9289ATIEEY
WBNANHNUNNS FSUAETaamAs NS UL s ingande lugnauaniafnamna nmiaeeud

WAendoalud w.a. 2554 Wuisaniiguetinudig
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A A

A9l 6-15 NMsUSUUgsTagaAefinun Dugnmnan TR WmW

£

sduuuidn | guuuuilaqii (WAl 2556) | 9N (MaY) | Seuas
B A 2 3.28
C B 2 3.28
C A 1 1.64
F E 2 3.28
C E 2 3.28
B E 2 3.28
A H 1 1.64
C D 1 1.64
F G 1 1.64
D G 1 1.64
B G 1 1.64
39 16 26.23

6.3 LLuué'mmvmmﬁwmamﬁﬁammmmﬁmwLﬁmﬁ@ﬂ'mﬁﬂ?u@mﬂm
ihdayaninudennassfiagendaanniviontusziusineg uusazgumuasiigminis
AN TRRV UL UVIINNIFE UL 18BN ATIAFEAS WU Ordinal Logistic Model Taet¥giawyls

'
1 =3

fu 5 sudsliud gluuufisgende sziuwiivian Suanduiivion aneditunisviansied way

[ 1
a o A A 4 =1

ANIBT (ATNUSY) 2B9%0 asdiayaainnisineenansdseiifieaiss@esiladeiisdmasie

o

AR sefingandaluund 2 wazn1IASpUAINANTUEYeSauIS9n parameter

'
¥ a '

estimate  wazdmuasansaEfidesnmauliun aosiRemesiefiogendouariigminis
FAINTTAR
6.3.1 wuudiaasnIanensaiansReeseiiagand
nifiugrusandiayafiniunndinm 146 ndsAEon a1 IUUNEaNuA1T0]
mafimivinaluusiazaiadeulivadn 520 anunisal pufiegendetuusiazgueniigniivion
Tudnuosfiunnsneiu uasdaziusiviaadibivinmdududneuensnieninasdidseins A
yinlifadmanfiagendiblisuanudoms Remedawmaonilnonssy wandniaaou

TngeaBne yinWilAemandioyavian 520 dagannnsneil 6-16
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'
= 1

#1997 6-16  Case Processing Summary §m5uANNREMNeAaTaganfe

N Marginal Percentage
ANNIAENTY 0 376 72.3%
1 86 16.5%
2 43 8.3%
3 15 2.9%
AT 1 84 16.2%
2 192 36.9%
3 244 46.9%
guuuutiu A 133 25.6%
B 72 13.8%
C 35 6.7%
D 20 3.8%
E 69 13.3%
F 15 2.9%
G 80 15.4%
H 96 18.5%
Valid 520 100.0%
Missing 0
Total 520

andiayaluansnedt 6-17 uamslifiudndauisassiis sedusi Aasd Aamiss uas
wunting Sanndniusiuanuieniedeiiogends widmuiiuiviandeudnsfiianadeiugse
psdsmneAeuinetian uifAdessadaulsi B uanniaiiasannisfnenenaisfifeadie
wUdMINH IR avdanasinadenasiafiagadt (Kreibich et al., 2009; Pistrika and
Jonkman, 2010) uAzaINANTWA 6-18  ifunnamaseuAsINIEaNTBILISaasnLdeg T

inousivisinelalaefdn Chi-Square 289ULLS1aBIWINTL 230.076 71 Degree of Freedom Ny

! v
= =}

12 Zefszauiaandtyfigend 0.01 9159 99% wuusapefi AR ANmHNzaNTiazgnin UTH

TumﬁmmmﬁiﬁmwLﬁﬂmﬂﬁi@ﬁﬂgmﬁﬁu@mm
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AT 6-17  WANITIATIEAULLAIABINITNLINTDIAMNIRENET1NIYIaN B AR

95% Confidence Intervall
Std. Lower Upper
Estimate Error Wald df | Sig. Bound Bound
Threshold  [AsLAeMg = O] 2.726 548 24.727 1 .000 1.652 3.801
[AHIRENNE = 1] 4.344 .583 55.582 | 1 .000 3.202 5.486
[AHIRENNE = 2] 6.088 .641 90.135 1 .000 4.831 7.344
Location ixﬁuﬁ/ﬁ 3.048 333 83.846 | 1 .000 2.396 3.700
I 0.029 116 1227 | 1 | .268 -.099 357
W'J’mﬁl 0.058 112 5.275 1 .022 -477 -.038
[TYPE = 1] -0.041 344 .014 1 .906 -.715 .634
[TYPE = 2] -0.030 374 .006 1 | .936 -.762 .702
[TYPE = 3] 1.809 .549 1.230 1 .267 -.467 1.684
[TYPE = 4] -0.750 .658 .823 1 .364 -1.886 .693
[TYPE = 5] -0.302 .406 .554 1 .457 -1.097 493
[TYPE = 6] 1.425 .616 6.955 1 .008 A17 2.832
[TYPE = 7] -0.060 .406 3.412 1 .065 -1.545 .046
[TYPE = 8] 0’ . : 0
[AIHLSY = 1] 0.21 .843 .063 1 .802 -1.863 1.441
(AN = 2] 0.853 486 3.082 1 1 .079 -.099 1.806
[AANLTY = 3] 0’ ) ) 0

Link function: Logit.

a. This parameter is set to zero because it is redundant.

mi’m‘ﬁ 6-18 Model Fitting Information

Model -2 Log Likelihood Chi-Square df Sig.
Intercept Only 792.779
Final 562.703 230.076 12 .000

Link function: Logit.

FOHAIRINITOFE N ULLIIRBINNAGAFERS Ordinal Logistic Model (8 3 wuusnass
LuDsNaesdt 1 dmsunisaianisaileniafiezifinanudaniefiegendaszdu 0 (biftaans
@evnelagiuenans fieeansandsnwind) sefiagendengs i uuudiaesdl 2 amsuns

pansallaniafiaifinaanudernefiegendasziu 0 wis 1 dediegdendengy i uuus1aned
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v
o

3 dmsuniasmanisailaniafiazifinaaiaideniesiu 0 1 wie 2 seflagendangs i e

]
=

TonafifinAruAHRENNETZFUT 0 1 2 way 3 A9RAIWINGL 1 BI81H1T0AIDA1 lanadl
2 AAANNAYNIYLFRZI AL
a4 .

fagannsdmsunsaanisellenaiiviegendegluuy A sziumNLseniieg

U U
'

Tudaefl 1 azifinpansiBeniessin 0 12 uaz 3 THdmnnnsA (14) - (17) MeiuTunadifigluu
fingande A gnivieaTudnuoiiunnsnsiiDustiazguon THudflssduivion daamiufivian
Aand untsviaaLazAH s sinfivian sl assnrisndsanleniafiazifaaans
Aemesiafiagandegluuy A 5l TasumrnasTuaunisdl (14) - (17) 1 uazdmuguuuniioy
anfagUuULEY (B-H) Smnsaad1sasnistieneazBantunneei 6-13 Sslnasanasli
annadmsumantanilaniaiiazifinannadeessi 0-3 dmsuqUiuuiiegendugluun A-

H Y1981 32 aun1S

PTs = 1/(1+EXP(~(2.726-3.048X,-0.029X,-0.058X;~(~0.041)~(0.211)) (14)
PT, = 1/(1+EXP(~(4.344-3.048X,-0.029%,~0.058 X5 ~(~0.041)~(0.211))-P, T, (15)
PT, = 1/(1+EXP(~(6.088-3.048X,~0.029X,-0.058%;—(~0.041)~(0.211))-P,T,—P;T, (16)
PT, = 1= PT, = PT, - P,T, (17)

' o

PT.  wnnedl laniafiavifinaansidenig sy 0 2895UuLLTIRg DAY A

U

' o/

PT,  wwnafl lanafieziinannudeniesziy 1 aasguuuniiagends A

U

A o

P,Ta el lannafiezifinaanademessiy 2 aeegUuuniiagende A

k1)
'

P.T,  vaneil lannafienifinaanudenmessiu 3 assgluuudingende A

X, NNBTN TLAUUIVIIN (lHA9)
X, NNETN TreLIaUYIaN (TW)
X MueT ANATHNNTYIaN (STHIUASY/T)

6.3.2  LUUINAaINITNeINTiileynin1aanestan
anndeyagaReamdidmudniiagende usasgumnergninviendnuaisiiuansneriu
warHsy AN A B MERTUANE seInenTWEBITifenANs Y REIeWInTiagen e

fifaymnunarnsstiniiuansneiu enuanudioyaiedn 520 gaiinya fem119d 6-19
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M199% 6-19  Case Processing Summary &13UTIeYMIN19A39%R

N Marginal Percentage
ATl IN19An99Tan 0 242 46.5%
1 215 41.3%
2 63 12.1%
sUuuiegende A 133 25.6%
B 72 13.8%
C 35 6.7%
D 20 3.8%
E 69 13.3%
F 15 2.9%
G 80 15.4%
H 96 18.5%
ATTHITINN 1 84 16.2%
2 192 36.9%
3 244 46.9%
Valid 520 100.0%
Missing 0
Total 520

7 Py v @ o a & o & a
FINVBHINTIN 6-20 LLNC"I\?T‘VTLWW’JWWQLM?@N‘EZW\? FAURT ATITNBIN ATTHELRSHUL

¥ oA R A ° ~ ¥ °o o o o A ¥ o AR A
U 34ﬂ’]’mNNW%ﬁﬂUﬁfyﬁ’]ﬂ"l‘iﬂ"l‘N%fJ@mm3u"l‘1/1']3~l NMRIUITHIHIRNHIVITNHAITHNTNN LD A

v
Ao A a

flymniarssandonindias asainiidigends 0.05 xn usidwissAduionssulsi
THiilasannniafnuananauazeniddefifanda (Kreibich et al., 2009; Pistrika and Jonkman,
2010) W1 srziaaniiviandenasantafnsEAnfY s1nHHAYIINIATaUANHMHLEH
yosuvvdrassnudtagunoeiimelalnefidn chi-Square apsunUsIaBIWINGY 396.608 7
Degree of Freedom winfiu 12 @sfiszduiiadndnyfigendn 0.01 win 99% (An5197t 6-21) Femgtl
Trduuudnaesiiliiifanamanzaniiasgnin il unismenisolifgmniadasiineesiied

andieTugnsluauinn
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A7 6-20  WANNTAATISINLLSIaRInTTNeENnToitTynin1Tinssdinanninvian Tueunan

95% Confidence Interval
Std. Lower Upper
Estimate Error Wald df Sig. Bound Bound

Threshold  [fIgy11 = O] 1.137 .430 6.984 11 .008 294 1.981
[TTeynn = 1] 5.033 525 | 91.951 1| .000 4.004 6.062

Location SEgiuvn 3.226 325 | 98.538 1| .000 2.589 3.863
FIuanTU 032 .082 156 | 1| .693 -.128 192
A -411 .078 | 27.583 1| .000 -.565 -.258
[TYPE = 1] 1.552 328 | 22.409 1| .000 .909 2.195
[TYPE = 2] 1.850 375 | 24.360 1| .000 1.115 2.584
[TYPE = 3] 3.996 .560 | 50.909 1| .000 2.898 5.094
[TYPE = 4] -1.875 .687 7.438 1| .006 -3.222 -.527
[TYPE = 5] -.433 .408 1.124 11 .289 -1.233 .367
[TYPE = 6] .845 .680 1.542 11 214 -.489 2.178
[TYPE = 7] -122 376 .106 1| 744 -.859 .614
[TYPE = 8] 0’ 0
[AHUSS = 1] .637 .b49 1.347 1| .246 -.439 1.714
[ATIHUTY = 2] .669 .367 3.320 11 .068 -.051 1.388
(AN = 3] 0’ 0

Link function: Logit.

a. This parameter is set to zero because it is redundant.

mi’m‘ﬁ 6-21 Model Fitting Information
Model -2 Log Likelihood Chi-Square df Sig.
Intercept Only 933.960
Final 537.353 396.608 12 .000

Link function: Logit.

o

PINHU

WUUANaeT 1 /195UN15AANITailania

v
o

'
=

FIEINITOEENUULINRDINATIAAIERS Ordinal Logistic Model (# 2 wius1as9

Nfegerfangy i avifintlgyninisegefaseau 0

wuusnaesil 2 d@msunisaanisellennaiiiagendangs i axfaileyminisansdingziu 0

e 1 uavlenafifinilynin1aansedinesdiu 0 1 uay 2 F9flAumndy 1 BaanunsamAIuasen

Tanafiasidatlyninisnnsdinusiazsz s
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fapdneannisamiumsaanisallenafiiegendaguuy A AszAUAINLTITEINT

32U 1 azifaleyrnaRnssdinesiu 0 1 uaz 2 AvaNn197 (18) - (20) Awiulunsdiiguuud
agande A gnuvianludnuasiiunnsneiuluusazgrs Hunflseiunivan sauonsudivion

'
p=¢

uazANATWNNTaNsNe Wil sansaiinnAwsleniafiszifin Tayminisnnsstinseiiag
a1fagUuuy A T TnsunusdnasTuannisit (18)-(20) uazdmiugduuudiegenfeguuuudn (8-
H) sasasdnannisifensneasBoniuansnd 6-12 Selagsanazfannisamsuainnisol

Tonafiazifniigrinianissdinsysiu 0-2 dmsugluuufiagenfogiuun A-H - Vis&w 24

AHNNTT

PoTn = 1V(A+EXP(=(1.137-3.226X,-0.032X,~(~0.411%5)~1.552-0.637)) (18)
PT, = 1(A+EXP(~(5.033-3.226X,-0.032X,~(-0.411%;)-1.552-0.637))-P, T, (19)
PT, = 1= PoT, - P,T, (20)

'
= 1 o/

PT,  wwnadl lannafiezifnilaminisnnssdingssiu 0 2895UuuLTIagaFe A

U

A o

PT,  vugdl lanafeufnilominississdinszsiu 1 2995UuLLTIRg B AE A

U

P,T,  wungil lanafieuifintlominissnsadinssiu 2 2893t unuAngede A

X, NNBTN T2ALUIYION (lHA9)
X, NHNBTN T2ZIaIaN (T1)
Xs e de AnAlunNYiaN (S1uauAsIA)

1 ¥ 1
6.4 ATTH Lﬁil\‘l@’]ﬂu’wnﬂd?%’ﬂuﬁﬂﬁﬁ@ﬁ’ﬂ%’ﬂﬁﬁﬂ ﬂ’ﬂ%ﬂ”liﬂ‘iﬂﬂ‘éﬁ
6.4.1 fiatiandetugsentinugug
AINNTUNRANENNTT (14)-(20) Fapguuuuiiagendaanmiaqiulugnantinusg (3

suuu C waz F) dayaivianlusmanussguentinudugseu 2 § 5 © 10 U uay 25 9 519

e

naaAden MnnldAlanianisifinaanni@eniauasdyninisaisedinusassesunivian
wanEnariuly TﬁmLﬁﬂﬂT@mﬂm'ﬁLﬁmmwLﬁﬂmﬂﬁi@ﬁ@g’mﬁﬂLLmﬂiymmiﬁﬁ@%%mmzﬁﬂ
yioufisnnfiga vinWildidnszdunadeniaseiegende (0-3) uasilyminisfissdinanisin
yia (0-2) SnendsaniEau lissifuaadasiiaganfuannaziurinvianliftayatunnaned

6-22 fiamnsarianmanisoiandessaiagende uyratindugmnifiadmionlusunan
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AIINTl 6-22  AdwIRENeINUYian e AR e sTiagen fe Tugmetinudg

. FIHIUARIANZAU (NA)
NFHAIINIAE
055 AT | 1.24 1HmS 1.94 14913 3.26 LHAT
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2.1 UszNImsIATIIREE19 BN

TngeaBnagmuann #udl 29 as.u. wuul 2 Tassadnandn
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YuBuusine (w10 9u) 2.5 3N 110 275 275.00
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WEUTITUD9R U1 20 UL VUIRA 1.20 x 2.40 4. il A 715 7,865 7,865.00
Ause laseEdteiu 1 AL 3,000 3,000.00
UTATIES19UFAN
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TUIU LWANAIT 75 % 45 % 15 mm. AUT 2 Uy, 9717 4.00 4. el.5 . 4 vigu 154 616 616.00
uU WANEIT 75 % 45 % 15 mm. ¥UT 2 Wi, 977 450 4. @ 1.0 4. 1 viou 173 1,903 1,803.00
UNULTANAT Alu.Zinc. WU 0.35 4.4l 45 | msu 65 2,925 2,925.00
AT STUNAIAT 1 AL 2,000 2,000.00
QIURTIN
TATUAIUUAN C 75 x 45 x 15 mm. U1 2 Ui, U717 6.00 4. @0.60x1.20 1. 22 | viou 230 5,060 5,060.00
NI9NUUDN WHUNFNITY Alu.Zinc. U1 0.35 1.4 85 | msu 80 3,900 3,900.00
wilen ol WEUFTUBSR UUN 8 L. YUIR 1.20 x 2.40 4. 20 | wiu 330 7,800 7,800.00
A9 LTS 1 LN 3,000 3,000.00
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TnseaBnaguan #ud 29 ms.a. wuuil 2 Taseadnandn

N3 | F1uu | wiy | A3ER/ W | TWATER | WA | Tundutu
udula
WTUAWEAN C UUIR 100x50%20 13, U1 2.3 U3l 6717 3.50 4. 2 | viou 400 800 800.00
IATUnanNaaIFUNUBL YUIA 2'%2" U1 1.8 UL, Y13 25 Tul. 22 | viou 0 220 220.00
JUBLNAN C VUM 100x50x20 13, U1 1.6 1. ©7172 1.00 4. 22 | viou 87 1914 1914.00
AWse sutula 1| wan 1,000 1,000.00
udsg wideng
wiheeundng 0.60x1.20 u. wiouanulsideud 3 (R 1,500 9,000 9,000.00
WIBI9UTUNER 2 o9 TR 0.60%1.20 . wiBugUnsnlkaznszan 1 o 1,200 1,200 1,200.00
Uszgunudn 0.80 x 2.00 4. nsauuliERue wionsnulidoud 3 i) 1,200 3,600 3,600.00
usuU A
Avam 1 U 150 150 150.00
mslauwgoaisadus 1x18 T wisuviaemlnATuYR 6 sl 185 1110 1110.00
Unlwi wiawana 4 (R 75 300 300.00
st i winuana 3 (R 125 750 750.00
EUQERICHRIEEN 1 Wi 1,000 1,000 1,000.00
Ause szl 1| wan 2000 | 200000
yszvudedn guiiva
szuuviouszn
vio PUC UR 4 YU 4 Lefu 45 180 180.00
Josia vio PUC samse WuIR 4 Yu 2 m 4 8 8.00
Josio vio PUC 18 90 99N YUA 4 YU 7 m 5 35 35.00
fosia via PUC 810919 YUR 4 YU 3 2! 8 24 24.00
fosio vie PUC INFulU UR 4 YU 4 5 12 48 48.00
fian PUC WU 4 Yu 4 8] 125 500 500.00
szuuvialalasn
Faunfewos 1 52 650 650 650.00
Vio ALEA. WIAEUNIGUENATN 0.80 U 13 N 150 1,950 1,850.00
N via A.A.A. TUIREURAUEINA1S 0.80 . 2 i 120 240 240.00
Vio PUC wUR 4 2 | ums 400 800 800.00
Tosio via PUC JBv8 90 B9FN YUA 47 1 52 70 70 70.00
Vio PUC UUR 4 YU 1| ks 12 12 12.00
fosia via PUC 4098 90 DYAT VUM 4 YU 1 2! 5 5 5.00
EUQERICHRIEEN 1| wn 500 500 500.00
AMSe uszuudsz 1 Wi - 2,500 2,500.00
Ul
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sunfuiuiedu 80,713 | 16500 | 97.213.00
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TWN3 | F1uu |mi’m| TATER/udan | 5dER
milAseEs1Ru
LT WWANNADY 2'%4° UM 2.3 Ui, 9717 2.50 4. 6 viou 313 1,875
AU LAANNEDY 2'x4° AU 2.3 Uy, 9717 5.00 . 3 viou 625 1,875
A IAANNABDY 11/2'%3" AU 1.8 Uy, 9717 3.00 4. 2195202118 0.35 4. 1 viou 189 3,024
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UIATIFTIUEIAT
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DL LUANGIT 75 x 45 x 15 mm. WU 2 Uy, ©717 3.00 U 4 viou 15 480
DULE LWANGIT 75 x 45 x 15 mm. WU 2 Uy, 9717 2.50 4. 2 viou 96 192
TUU LRANEIT 75 % 45 % 15 mm. WUT 2 U3, 977 2.00 4. 79U 1.00 4. 14 viou 7 1,078
wU LUSNET 75 % 45 % 15 mm. ¥U7 2 Y. §717 6.00 3. T1UN 1.00 . 8 viou 230 1,840
nazfowidmasug 55 uru 80 3,300
VOUFUNTIARDUR 14 A 55 770
QIURTN
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Fuazqunsnffudosud 1 W 2,000 2,000
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milAseEs1eiRu
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QU
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utula
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ud
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eCPCURIEER 1| wan 3500 3500
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WAL A AOLRUML) 20,000
s TRy 77,063
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0N19 F1uau [ wdae [ 9RTER/mdan | 5TER
SIUFIUTIN
LENFIUTIN YUR 0.15%0.15 §17 3.50 LRI 6 B 665 3,990
JuBuusige (nnun 10 o) 15 04 10 185
Furues 3/4 05 A 850 425
NIWNUI (509TUNRU = 0.1 A, wEuyu = 0.1 A9 05 2yl 700 350
TulmssE R Ui 1
WANTATIETINATUY YUIR0.15x0.30 LAAN 9 W, 4 LU 4 Ly 10 440
WANUADAAES VUIR 0.15x0.30 LAAN 6 UL, TWNITUZUN 0.20 LIRS ? nn. 45 315
wiEnTAssa ey 6wy, Medunzinseszuziite 0.20 WA 4 G 75 300
YuBuusige (nnun 10 o) 8 09 110 880
Fuuas 3/4 2 P 850 1,700
NIWNRUIY 1 A7 700 700
TSI eRudY 2
LT LAANNEDY 2'x4" AUN 2.3 Ui 917 2.50 W 4 viou 313 1,250
AU IRANNADY 2'%4° WUN 2.3 UL, 9717 4 4. 2 viou 500 1,000
AN AANNEDY 11/2'%3 % 1.8 U3, §717 3.00 WIAT TNITUZAN 0.35 LURT 12 viou 189 2,268
A wlulTSmARaURALRN INFB TUTR 1.20%2.40 1. 5 ) 715 3575
UIATIESIMAAN
D218 WANFMT 75 x 45 % 15 mm. WU1 2 WL, 917 4.50 4. 2 viau 173 346
DL LUANGMT 75 % 45 % 15 mm. WU1 2 Ui, 9717 3.00 4. 2 viou 15 230
FUVU LUANGIT 75 % 45 % 15 mm. ¥U7 2 Ui, 977 2.00 4. 719U 1.00 . 122 viou 7 924
wU WANEIT 75 % 45 % 15 mm. U1 2 U, ©717 4.00 3. 719U 1.00 U 12 viou 154 1,848
nazifomdanaoug 42 Uk 60 2,520
VDUTUNAIATROUR 10 usu 55 550
QUNTN
TAS9AST LAENAIT 75 % 45 % 15 mm. WU 2 Wi, ©717 6.00 4. 719520219 0.60x1.20 4. 13 viou 230 2,990
LLN‘uﬂ?Nﬂlﬁ Alu.Zinc.A141 0.35 1.4 35 PRy 60 2,100
wiseungnsanaeny Tidaufeinly auim 1.00x1.00 u. wiswugunsal 3 i) 1,200 3,600
Hilviodsudam audnges 25 ERT 180 4,500
nutula
wUUUTAARN C YU 100x50x20 U3, AUN 2.3 L. 9717 3.50 4. 2 viou 400 800
1ATUUENNADITUGNUOU YUTR 2'%2° WU 1.8 ULUTI 25 T4, 26 viou 10 260
QUBUNAN C YUIR 100x50%20 Uil U7 1.6 Uil U713 1.00 4. 26 viou 87 2,262
Ml
fuazqunsnifudoswud 1 NG 3,000 3,000
iaqéuMﬁm 1 [S% Y] 1,300 1,300
TWATAR 44,588
AT auAABAN(MLN) 13,000
PR R 1) 57,588
FIRFOATTINURAS 2,879




a 2
2.5 Uszu1tusIAINISEN (AIR) UK

WN3 Fruau | udin | 1 ¥EsR/udau | 5udEs
SIWFIUITIN
LEISIUSIN YUIA 0.15%0.15 §717 3.50 4. 13 s 665 8,645
YuBuusine (v 10 o) 4.5 04 110 495
Awuas 3/4 05 fa 850 425
NTWUUU (S09TUNRY = 0.1 A, WEU = 0.1 /A7) 1 # 700 700
TulRssEwasRuss st
WANLAY g 1, 5 G 15 575
LUANLEU 6 L. 0 1y 75 750
Yuduusine 4 04 1o 440
Fuluns 3/4 05 ) 850 425
NIWNUIU 1 A7 700 700
sulsduuu 1 WAL 500 500
utula
BUUUTAARN C YUIR 100x50x20 Wi, KU 2.3 i, 9717 3.50 . 2 viou 400 800
TATUUENNABITUGNUOL VUM 2'%2" WU 1.8 ULUTD 25 Tl 26 | viou 0 260
QNUBUNAN C YUIA 100x50%20 Uil WU 1.6 L. U7 1.00 4. 26 viou 87 2,262
ud
ﬁLLa:qUﬂirﬁﬁuLUﬁmmuﬁ 1 LA 2,000 2,000
’Tarsléumﬁm 1 2% 5,000 4,500
AT 23,477
SRS AR 65,000
TWANeEN oY 88,477
FIAIFDATITIBUAT 2,949




2.6  Usznrmsrandanastlns

16015 F1uu | wday | ANTER/wdY | SuR1TER
QTURU-RTS
LEISIUTIN VUIR 0.125%0.125 §717 3.50 L. a4 BT 630.00 2520.00
YuBusine (mvun 10 Tu) 1 BN 110.00 110.00
fuues 3/4 2 09 40.00 80.00
NINUUYTY 2 09 30.00 60.00
LT WARNNEDY 2'%4" ¥U1 2.3 1. 9717 2.50 . 4 yiou 312.50 1250.00
AU IANNADY 24 1UT 2.3 1. 9717 1.50 4. 3 viou 188.00 564.00
AU WANNADY 2'%4" ¥U7 2.3 L. 9717 2.00 4. 3 viou 250.00 750.00
BIY LWANNADY 11/2'%3° U7 1.8 131 §717 2.00 WAT @ 0.35 4. 6 viou 126.00 756.00
W uduliTamASauRaisn (nseB WuR 1.20%2.40 1. 1 ) 715.00 715.00
1ATHATT LUANFIT 75 x 45 % 15 mm. ¥U7 2 Ui, 9717 6 4. 3 viou 230.00 690.00
piTe §anzd AeumSuy 01 s AR 8 A 128.00 1024.00
URAIA
DS LUANSIT 75 % 45 % 15 mm. ¥U1 2 WL, 917 2.50 . 2 iy 97.00 194.00
DLLE LUANGT 75 % 45 % 15 mm. U1 2 Uil §717 1.50 4. 2 viou 58.00 116.00
TUVTL WARNEIT 75 % 45 % 15 mm. U1 2 13 9717 2 WeS @ 14, 3 viou 77.00 23100
WU WARNET 75 % 45 % 15 mm. WU 2 1. §77 2 LWAT 8717 2 1RT @ 14, 3 yiou 77.00 231.00
WaEFNzE aoumALL 817 5 W 7 AN 128.00 896.00
U
WA IWAUIR LEHULUENATE 0.80 WHT g9 0.35 U Usine: 13 N 150.00 1950.00
tednnm WusgugnaTe 0.80 w. 2 A 120.00 240.00
dunlewos 1 5 650.00 650.00
YuBus 1 09 110.00 110.00
NINUURYIY 2 09 30.00 60.00
WARN 6 1. 2 i) 75.00 150.00
uiule
WU e LANFIT 100x50x20 LY. KU1 2.3 Y. Viaua: 3.50 4. 2 iy 400.00 800.00
ATUNANNFDISURNUBY TUIR 2'%2" §17 25 Tul. 22 | vieu 10.00 22000
FUBU IWENAIT 100x50%20 UL, WU 1.6 UL, Vioua: 0.60 u. 22 | vieu 53.00 1166.00
hﬁ&!ﬁvuLUﬁEN (mzy &ng &) 1 W 1000.00 1000.00
TWANIHR 16533.00
FIAMTY (1) 3500.00

FIWANDHT1NRU

20,033.00
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2.7 Uizmmsﬁmﬂiuﬂ@ez’iwqﬁu 1.00 LHHS

LEHINEIN 3 WIEFENAN AalATIREIaNIi Basan

318013 Fuau| e | Ardag/mide [ saudTan
URAIAN
L WAANABY 2'x4" M 2.3 3. 8717 1.50 4. 4 viou 188.00 752.00
DIE MANAIE 75 x 45 x 15 mm. U1 2 1. 872 2.50 41, 2 viou 97.00 194.00
avld WIANMT 75 x 45 x 15 mm. 19u1 2 1. 717 1.50 4. 2 viou 58.00 116.00
Fuiu 80T 75 x 45 x 15 mm. W 2 48, 8 2 3. @ 1 4. 3 viau 77.00 231.00
W Widndd 75 x 45 x 15 mm. U1 2 11, 871 21, 81 2 4. @ 1 4. 3 viou 77.00 231.00
vdadangd aeuvdsy o1 5 vn 7 A 128.00 896.00
ST
1AS9AST LMANFIT 75 x 45 x 15 mm. WUl 2 Uy, 877 6 4. 2 viau 230.00 460.00
wifs daned aumdss 81 5 v 7 Wl 128.00 896.00
udau
Hedmvn duringudnatd 0.80 Y. g9 0.35 4. 3 el 150.00 450.00
e Wusimudnans 0.80 u. 1 i 120.00 120.00
Yudiud 1 a9 110.00 110.00
NTUNYIU 1 AR 30.00 30.00
autula
wiltlamdn C au1m 100x50x20 313l N 2.3 Uy, iouay 1.75 4. 2 viou 200.00 400.00
lasundnnassiugnueu Yunm 2'x2" 8713 25 . 10 viou 10.00 100.00
anuewwman C YR 100x50x20 1. 1 1.6 1. viouas 0.60 al. 10 | vieu 53.00 530.00
Buq
‘?asggumﬁm (mzy ang “1a~) 1 LA 700.00 700.00
AR 6,216.00
FUAMLTS (LX) 1,500.00

suANea3 1 9EUY

7,716.00




4
2.8 Uizmmsﬁmﬂiuﬂ@ez’iwqﬁu 1.75 L\HRS

LEHANEIN B W IEFENAN falaTaaEIaniis wnasanluu

18013 3| g | ArTan/muae | sauATEe
SURAIAN
L WAANADY 2'X4" U7 2.3 1. 813 2.00 4. 2 Viou 250.00 500.00
ovLd WANGIT 75 x 45 x 15 mm. w1 2 1. 817 2.50 4. 2 | vieu 97.00 194.00
DI WANAIT 75 x 45 x 15 mm. ¥ 2 13, 817 1.50 3. 2 | vieu 58.00 116.00
Juu wanfaT 75 x 45 x 15 mm. W 2 30, 8 230, @ 1 4. 3 | vieu 77.00 231.00
wU WANE 75 x 45 x 15 mm. W1 2 4. 871 2 AT 81 2 4. @ 1 4. 3 | viau 77.00 231.00
vdsndangd aeumdsy 87 5 i 7| sy 128.00 896.00
SIS
1AS9LASY AT 75 x 45 x 15 mm. W1 2 3. 877 6 4. 3 | vieu 230.00 690.00
wils dangd aoumasy 81 5 W 14 | WKy 128.00 1,792.00
o
Hedmvwn dusaudnats 0.80 . g9 0.35 al. 5 et 150.00 750.00
sdmvuna wduRgudnas 0.80 a. 1| @ 120.00 120.00
Yugiud 1 oy 110.00 110.00
NTENELIU 1 09 30.00 30.00
utula
ushiulawan C aunm 100x50x20 U3, U7 2.3 131, Mouas 2.60 al. 2 | vieu 300.00 600.00
lnsundnnassiugnueu AuIn 2'x2" 813 25 ¥, 16 | viou 10.00 160.00
anuBLmAN C AuIA 100x50x20 11y, 11 1.6 Ui, Vieuaz 0.60 . 16 | viou 53.00 848.00
3uq
'“.J’aagumﬁaa (ngy @ng @) 1| wn 700.00 700.00
FATER 7,968.00
AT (W) 2,000.00

v o
&

SUAINRES WIS

9,968.00
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2.9  Uszais1AUS U NN YIS UULRAAMAINI2ST

Trssagapannds Aulidauds Auena 9 W N9 1.20 WHS

3983 | wie | edag/miie | 5udEn
LE@ABUNIAANSD UUIA 0.15%0.15X3 Lums 8 fiu 570.00 4,560.00
YuBUusg 1.5 0 110.00 165.00
Wuues 3/4 0.2 M 850.00 170.00
LEREVER 0.2 ¢ 700.00 140.00
Iifeudomlamn 1123150 was @35 %, | 26 | veu 60.00 1,560.00
iiloudetiluaun 2'xa” 911 3 s 6 Viou 600.00 3,600.00
bLﬁlJfﬁ!jE]‘U“mG] 2"x2" 813 1.50 LN 8 Viou 150.00 1,200.00
Ll dusinaudnans 11/2" 813 3 wes 16 | vieu 20.00 320.00
iiloudatilu na 1'x6" 81 3 wes 24 WY 570.00 | 13,680.00
Yanfundos (axy ang <) 1 Wi 400.00 400.00
FIUATER 25,795.00
AW (111) 1,500.00
samAnesdaeay 27,295.00
TN DNUAT 3,032.78

¥
2.10  Uszannsiadsulganeayasuuufinnennes 2

TAseaE9nannas AunniiamAaauRata1ngaB AINEIT 9 AT NAT9 1.20 LHAS

3983 I | e | erdae/mie | sudEe
L@ABUNTAANSY VA 0.15x0.15 @9 3 Lums 8 ) 570.00 4,560.00
YuBuwdn (mvun 10 4. 1.5 By 110.00 165.00
PuLues 3/4 0.2 e 850.00 170.00
NTNEU (5037uUmgu = 0.1 A1, wamyu = 0.1 @) 0.2 28] 700.00 140.00
ae Wilaufemluaun 11/2'x3" 811 1.50 wes @ 35 . 26 Viou 60.00 1,560.00
mu ldifoudoiiluown 2'%a" 813 3 s 6 Viou 600.00 3,600.00
wnsaiuan Whilevunn 2'x2" 8m 1.50 W 8 Tiou 150.00 1,200.00
s1aiusnlilln iduriaudnats 11/2" 813 3 wes 16 yiou 20.00 320.00
unuldSLpdauiaten tnseB i WU 715.00 2,860.00
i’a@ﬁfumﬁm (nzy ang “18~) 1 LA 400.00 400.00
FIUATIER 14,975.00
AUAMTY (1AU1) 1,500.00
SAREE A 16,475.00
FIAGDLUAT 1,830.56




¥
2.1 Uszaias1AUsula NN IsuUUAAMINIIT 3

v & g ¥ o o
Tﬂ‘i\‘iﬂﬁ’]\‘im@ﬂ WuTN?JWW’ILﬂﬁW B AIHYT O LHAS

3798013 I | e | eriEg/miie | swdan
vmannau EURIAWENaNY 10 Y. U1 1.8 Wi, 8 2.00 LS 8 P 292.00 2,336.00
Mo wiannaes 2'x4" wun 2.3 ua. 8712 0.80 al. 12 viou 100.00 1,200.00
AU MANNEDY 2'%4" U1 2.3 UL, 817 6 LIRS 3 Viou 750.00 2,250.00
LEngafuen Widnnaes 11/2"x11/2" 1 1.50 LAS 8 Viou 30.00 240.00
s1fuanlidlel Wureudnats 11/2" 871 3 e 16 viou 20.00 320.00
unuliSndauTasen tnseB 4 WL 715.00 2,860.00
i’a@??umﬁaﬁ (mzy) @n3 “1a%) 1 LA 400.00 400.00
FIUATIER 9,606.00
AT (1Y) 1,200.00
sANEESIIAY 10,806.00
FIAFDLUAT 1,200.67
¥
212 Uszimsalsulsamnedgyasuuufingennas 4
ThgeaBnaman AWl AaNene 9 e
3983 dwau | e | eniae/mile | wdEn
WWENNaY @10 . WU 1.8 U, g4 2.00 WInS 8 fu 29200 | 2,336.00
widnnEBa 2'x4" W1 2.3 1. 872 0.80 4. 12 Viou 100.00 1,200.00
WIANNEBA 2'xA" W 2.3 WA, 8717 6 LUAT 3 Viou 750.00 2,250.00
wannaes 11/2'x11/2" 812 1.50 LuAs 8 Vioy 30.00 240.00
11l @ 11/2" 911 3 LA 16 Viou 20.00 320.00
137ls @unnnan 3" 81 0.80 Lums 20 Viou 5.00 450.00
i’a@é?um?m (mgy @ng anLien) 1 LA 400.00 400.00
FuATEN 7,196.00
AW (L1U7) 1,200.00
saAREEI A 8,396.00
FINFUAT 932.89




2.13 1Jizmmsﬁmﬂ%’uﬂ§ewﬁeﬁ'iy@iLtuuﬂ@ﬂfﬁmqmu

wuulas9a3190aald N39 60 AN, 819 9 LNAT

3983 I | e | edEe/miie | sudEg
LNARUNTAANSIUWIN 0.15x0.15 83 3 1A 8 fu 570.00 4,560.00
YuBiuwsinq 1.5 Ak 110.00 165.00
A3 3/4 0.2 20 850.00 170.00
NIENYIU 0.2 M 700.00 140.00
Joronenls IwanLUY Lay WENnaL (S1ANERUANSIUMNNTI) 8 §n 50.00 400.00
WIANNADY 2'x4" 817 3 LUMS 6 iy 750.00 4,500.00
MaNNEeY 1" U1 2.3 817 6 LUAS 5 Tiou 150.00 750.00
i uulSfSLrAe U 1nsAB YuA 1.20x2.40 4. 15 WEIL 715.00 1,072.50
Ua 1 LAY 200.00 200.00
SanAuiUdos | e 200.00 200.00
FIUATER 12,157.50
FAIAWIT (L9U) 1,500.00
samAneEIAY 13,657.50
SIAGDLUNT 1,517.50
.14 1Jszmmﬁnmﬂ%’uﬂﬁgemaﬁ'ﬁy@muua@ﬂﬂszn@u1

983 I | mhe | edEa/mite | TwdEn
yifsiudida (vertical frame) 6 B 30000 | 1,800.00
AgIfguLaE MAUMANSD (cross brace) 10 o 95.00 950.00
winAseUdL3a (horizontal frame) 5 B 33000 | 1,650.00
wHulidnedauiatsn tnseB 3.75 WAL 715.00 2,681.25
Yremiuda veuldlsn 025 | unasu 550.00 13750
SanAuiudos 1 91811 100.00 100.00
FIUANTER 7,318.75
SANNoE IR 7,318.75
TN BLUAT 813.19




2.15 1Jizmmsﬁmﬂ%’uﬂ§ewﬁeﬁ'iy@iLtuu0@ﬂﬂizﬂ@u2

3983 I | vl | edEe/mie | saudag

wmannaed 2" uun 1.8 2.64 VE 210.00 554.40
widnnaes 1" w1 1.8 2.64 W 120.00 316.80
weuldnadauRaian 1nsAB A 1.20x2.40 4. 2 ) 715.00 1,430.00
1Asamdn Wwannaes 2" v 1.8 15 Vi 210.00 315.00
uad 1 LA 200.00 200.00
Yarfuidos 1| wen 1,00000 | 1,000.00
FIUANTER 3,816.20
AT (L9917) 2,000.00
suANNDE I 5,816.20
TN BLUNT 646.24
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utl MANAT 75 x 45 x 15 mm. U1 2 Nu:

— DA WANAIT 75 x 45 x 15 mm. W1 2 Ha.

s:rﬁuua’m:mﬁmub
K 420 ¥
AU IWANAIT 75 x 45 x 15 mm. w1 2 a4 V=
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WAN 6 1. $28I9N 0.15 3. “_ 140 o
225 wuugLsin
e YR ERE 1.75

PN IMANNADY 11/2°x3" MU 1.8 NN, WU 35 T4,

AU IUANNARY 2'%4" YU 2.3 3.

witiAdauada wu 20 . 1A 1.20 x 2.40 WAT

[0] ng &anzA aeumde

[E] 1@d@15a a11m 12.50% 12.50 T4, 8719 3.50 (M3
[F] TazaiAsn mANAYT 75 x 45 x 15 mm. 147 2 1.

11N9958E1N 0.60x1.20 WAT

[6] 1@ MANNARY 2'%4" MU 2.3 WA,

ualTulamAnFaT aunm 100x50x20 NN, WU 2.3 N
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