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Abstract

The purpose of this research is 1o study the influence
of thne physical envircnmeni on spatizl activitieé ir order to
develop more efficient lamd Gise planming and improve building
design. The study focus€s on the shopnouse—center type of. -
development in highly @Thenized ares. The Siam Square shopping

center is taken es a case study because it is located in a major

i

[

business district and ig gne. of the most successful shophouse-
center developments. Furtnermore, because of its very high land
velue. ané quaelity of support facilities, the Siam Squars ares
is ideal for the pumposes of the study.

The methodology empioyed consist of three major parts:

An anaiysis of building {ypes including spatial design,
spatial usage, she quality.of site Dlanning, and other qualitative

factors.

4 /sumvey, anl pcrassificatiorn of sgtivity iypes occuring in

e as weil as itne spatial benavior occuring in the

!

tne whole si
shophouse bulldings.

Interviews of executive/managerisl stefl of renters(randoz
sampling according to the ratio of occupation of each activiiy

Eroup ané totaiing 16% of the total).



-2

a3& was gneliyseld using the fellowing technigues:

1) @ifiersmtisl angliysis of ihe spstial Dehavior of esch
SCtivity group,

2) daifferential analysis of executive/managerial staf?f
atiitudes,

3) graphic aneslysis af the site ané land-use characteristics,

4) quantiiativez analysis invelwing z varieiy of factors,and

8) gualitative snalysis of the site and building type based
on results from observatiern.and interviews,

The results of the gtudy are summarized as follows:

The primary physdcal Tecior effeeting spatial activity in
Siam Squere is the low /floar-srea ratic of ihe shophouses in the

site(about 1:1.38) which allow much of: the site area to be given

#
-

over to access roads and parking spasces. Additionally, since

there is no effort ai land use con;rol, the tgpes renters of

the shophouses follew general market trends¢ Presently, there

are over 8o typer of'shophouse renters including movie theaters,
banks, business offices, restmurants and coffee shops, stores
repair éhaps, show rooms, storage as well as apartments. In short,
64% of available rental ‘space is classified’ as'commercial where

as 36% 1s-Nep-comuercisai.

The shopnouse arranzement 1s not sultable Tor the Siam Squaré
type of commercial deveiopmeni because of a variety of reasons.
The most important cf there is the very low efficiency in a land
use sense of this building type in this builé of land development.

SR
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evidence oir unsuitability. Ancther consecuence of this builiding
type for a prepared site is the unequal consumptiaon and . __ -
utilization of utili{mes and facilities among renters. Finally,
the shophouse arrangement .is seem to cause various aesthetic
and environmental problems.
In conclusion, the.recommendation of this study for thisr

type of commerciszl land.development are as follows:

* 1) There mustebe 15nd use controls and proportional

restriction impesediposl types potentisl renters.

2)\Efficiency.af land use (. flaor-area ratio, etec.) and

densities must be maximized.

3) Infrastructureal provisions and services must be
‘adequate for each activity type.

4) Spatial-design and site pla nning must be architécturally

'apd.enviroﬁmentally suitable to & highly urbanized setting.



AAnT TulT =N

= ) (uﬂlu.rd * ¥ ' L . - (-.
ﬁmﬂﬂUﬁUﬁﬁﬂﬂuﬂﬂlf?iﬂiﬂﬂﬂﬁfqﬁﬁﬁﬂuﬁﬁﬂlﬁﬂﬂﬂﬁ:ﬂﬁﬂﬂQ MURIFITY B, .

{ « .
Srdu nag o ﬂﬂﬂﬁ1 udt, AT . G D nfﬂﬁqgr nas mqunmqvqruuuun?mﬁ

4 ¥ '

'y
ﬂnﬂﬂhUﬂTTﬂﬂﬁﬂﬁm1u Ulﬁﬂﬂﬂﬂﬂﬂﬂﬂf—?ﬂ11 u MulﬂUﬂUﬁQﬂQ uaz ﬁﬂﬁﬂnﬂml?ﬂMUﬁW

ﬁﬂQdﬁﬂﬂuﬁmTﬁﬁau?hﬂadﬂTmNMﬂQWHﬁﬂﬂ uﬁ-uammuﬂw 3 M ﬁnﬁﬂ%unfrnﬁnanr

L v

min%qu1ﬁﬁaﬁuﬁ7qahsavmauaﬁﬁurunwfnnnﬁu

[l




-rqunﬁrnuugﬁua:uuunﬁwﬂfsnau 7.

-rqﬂnﬁigﬂﬂrznan R T 7]

=t
M0

g1y

Wi
L
umﬁhqanﬁyﬁimﬂ C e e e e e e e e et e e e, oY
UVARUBAMNABINGE o ¢ - s o s o wlileie s s s s s e s e e e e, 0
AANTTHUTENR & v o v o oo o o o s e oo s e s e e e e . W
TWMIATNUTENEY . . o . | 5
g

. 1 L d uwu"‘ - - * - L] L - e e ® L * L » L] . . Ld L4 L . L] . 1

' a ﬂﬁﬁuﬁuwuﬁﬁaqﬁnﬁwuoﬂaannannnrfumumu s s e s 2 s e 19

o
Hﬁﬂﬁﬂfﬂﬂ“ﬁﬂﬂgﬂlﬂﬂ?ﬂﬂd luﬂﬂﬂnﬂﬁTqﬁﬂﬂUﬂﬂQlﬂﬂi

vvf

ﬁMﬂwaMﬂﬂtﬁ?Bgﬂ?ﬂUﬂﬁTqﬁHuMﬁﬂelnﬂd nf~GQUﬂﬁr1mMﬂu
78913484 aqmﬂr nBUWA LakAg nﬂrtaﬂnwnqﬁﬁurnﬂvnrru
qrnv nﬂrtaanmnqmaQﬂﬂﬁ1unrrn nwrnaanwnamﬂqqsna
”ﬂqﬂan nﬁrtaanquaquruqrnvau ! nqrtaanmnqlwanﬁr
aya e nwrtaanmﬂqtwaﬂr~Tumu1ﬁaaurau qunrrunﬁr

?ﬂﬂ?TﬂﬂﬂTﬂnﬁﬂﬁﬂﬂﬂﬁﬂﬂﬁﬁ ﬂMﬂWﬁﬁﬂQﬁﬂﬁwu?ﬂﬁﬂnﬂﬁﬂﬂﬁﬂ

ﬂﬂﬂnﬂﬂ?fﬂﬂﬂﬂqﬁﬂﬂ ﬂﬁT?ﬂﬂT-HQUWﬂQﬂﬁﬁﬂﬁﬁﬂﬂﬁqﬂﬂ?fﬂ

wi

ﬂﬂﬁﬂ? nﬁ??ﬂﬁ?-ﬂ?ﬂﬂﬂﬂﬁftn nﬁrﬂwmﬁmua ﬂﬂﬁﬂﬂ?ﬂﬂﬁﬂﬂﬁ

[} l '
u?ﬂﬂﬂu Nﬂﬂﬂﬁﬂﬁﬁﬂ ﬂTﬂWﬁﬂﬁH

7

- <
(3) Tﬁtear1qmaqanﬁwuaﬂaaunﬁunﬂWﬁaan?LﬁmﬂUﬁuﬁunqr . o+ 49

HUﬁﬁUMﬁQlﬁTBﬁﬂ?uﬁ“ﬂHﬁﬁﬁﬂTﬂﬂﬁu WﬁlﬁﬂﬂﬁﬂﬂQUTlﬁm

!.l l

uuonqﬁunnﬂunqr?ﬂmnunrtam TﬂTQﬂTﬁGnﬁﬂﬂﬁﬁﬁﬂiwum



nuﬁ o WA

nﬁrihr=nnﬁﬁﬁﬁrmﬂ7nhaﬂnﬁrmﬂnﬂr InT9dr192107

ias ﬂﬂ??ﬂlIUGﬂQNEﬁHﬁT lQﬂu1ﬂT Luunﬂmmﬁuavnﬁr?n.

u v l

nvuanauaurtam ﬂﬂﬁﬂ“ﬂﬂﬂﬁﬂﬂﬁﬂ ﬂﬂﬂﬂﬁﬂwuﬁﬁuﬂﬂdﬂum

Qﬁeﬂulﬂﬂ?ﬁﬂﬂ17?ﬂﬂ0ﬂﬂf ﬂﬂﬂﬁﬁﬂnﬁﬂﬂﬂdﬁ?l?mﬂﬂﬁu

74
auﬂ)r ﬁ;ﬂmquuw

L

- gr 0 ¢
v . 4 A q )
4, ﬁﬂBN”TﬂTdﬂTﬁQuﬂ”ﬂﬁTﬂﬁluun?ﬂsfu1uwuwnfLﬁmﬂﬂﬂﬂﬂuﬂﬁf 81

UV'

TﬂTQaTﬁQﬂ?ﬂTTU“ﬂﬂ%ﬂq%um amuuls ﬂ?ﬂ??ﬂﬂﬁfiﬁﬂumﬂﬁﬁﬂf

| 24

noInD ﬁﬂﬁ?ﬂﬁ1?1ﬂwuwﬁﬂQﬂ?ﬂ?fﬂiﬂu?lﬁm Thfﬂﬁ?ﬂd

ﬂ?ﬂTTHMWQlﬁTHﬁﬂ?Mﬂﬂﬂﬂﬂluﬂ ﬂﬂEN"ﬁﬂTﬂﬂluuﬂ?ﬂTTN

vv L

maTﬂ TﬂrqafﬁonﬁTWﬁuumrqumaqn?nfrnuaﬂﬂﬁHTuaoﬂnr

L g

anﬁuwumuavnrlqmua ﬂﬂT?ﬂRﬂdﬁQﬂﬂTTﬁUﬁ1W11ﬁ ﬂﬂﬁ?

qﬂﬁrrﬂnqq q vAnnarlse nﬂunﬁsTuuum ﬂrﬂwqunm .

5. ﬂ'ﬁﬂamwumaauﬂ'wf’nﬁf*-‘hﬁuﬁ?‘mm . v e e s e s 113

ﬁﬂf?ﬁﬂﬂﬂﬁdﬂﬂf"ﬂﬂﬂﬂ%?ﬂuﬁ ?ﬂuunﬁnym.n?nrru aﬂnm'

ﬂﬁﬂﬁfuﬂ“ﬂunqﬁdﬁﬁﬂﬂﬂiuﬂﬁﬁﬂf anum'aauﬂ?-naumum

Tmcqunwnuanaqhﬂr ﬁﬂﬁm.ﬁﬂﬂﬂﬁuMUQMluﬂﬁ-ﬂuﬁﬁurﬂ

ﬂT ﬂﬂﬂﬂ?ﬂl?ﬂ ﬂﬂhm“ﬂﬂﬁwu?ﬂﬂﬂnﬂ?ﬂTTﬂTﬂUTﬂﬂﬂﬁuMUQ

y I

mmquuuﬂ*ﬁu tqau1mr lUﬂUﬁ&mﬂﬂﬂUQﬁUﬁﬂaﬂumuﬂ.

urtamnqiﬂ ﬁﬂﬁm’ﬂaﬁﬂf NRUNANAIININYA mﬁunnna

L 74 :
ANALINABUTANNT LI ATaMAsIY

vul

6. ﬁawuﬂuﬂuﬁﬁaqanum-anqﬁ?qqnﬁunQHnnwqnnrrunqriﬁwumnae

ﬁ?i’l?ﬂl...-.............-.- 136
t 4

Vv‘ . ﬂ:gﬁ - V“
ﬁ1ﬂnﬁnwuﬁﬁﬁﬁwﬁlﬂWﬂQHTLﬁmﬂﬂiﬁTQGTﬂQﬂ?nTIHﬂﬁT1ﬁ

t 1 vvl

4 a 4 o
ﬂﬂ% ﬂ?ﬁﬂﬁﬂﬂﬂﬁﬂﬂQﬁﬂﬁﬂﬂﬂﬂﬂnﬁﬁﬁﬁuﬂ171ﬁﬂumﬂ7 noy



o
yn

7 e
VITUWNTH

NALUIN

Bu1

1 24

I's
nenr Ty luyT 12y S uE YT I 99aNENE BARIT WO AUD N

a :ﬁl; - o €
ﬂ?ﬂ??ﬁﬂﬁTTﬁﬂuWﬂﬁﬂ1UﬂﬁﬂﬁT ﬁ?ﬁNﬁHWUﬁﬁﬂQﬂﬁﬁﬂTﬁﬂTﬂﬂ

vy )

- - o T -y, ~ B
WﬂGUTlﬁmﬁnﬂ?ﬂTTNﬁﬁfqﬁWum ﬂﬂBm:ﬂNﬁHﬂﬂﬂﬂﬂ%ﬂ@“ﬁﬁ
e ! '

o (% = 1 4 ¥ = ~  ar )
NUNATNT SN LDININT FUAUNUN h@ﬁﬁlﬂﬂ?ﬂﬁﬂdﬂ?lﬁm

4 2 | £ 74 L 74
o o]
Hﬁ:ﬁﬂﬂﬂu?ﬂﬂﬂﬂﬁﬂQWUWﬂUﬂﬂfqﬂﬂﬁu ﬂﬁﬂMﬁﬂUM

L

a;ﬂuanﬂsﬁnﬁqgihua:maLauauuz N P

177

PV | o 1
. 4 = o [
MTTIRUNTURLAE I AT Az vnuENIATR L TnudnsusAaL. ..
{ﬂg\ll}?l')m s e o8 e e "W ¢ e 6'.'“‘701 « & » s @ 8 e @ 1&

a . ¥ a = g a 6‘[ a 1"6
ﬂﬂﬁmziﬁfﬂﬁfqQﬂ?ﬂ?Tuuﬁzﬂqfﬂﬁluuﬂﬁu UUTLIW o ¢ o » & 7

ol 3 (3]
TIUAS 1 DURAANRTRUAT AN ﬂﬁﬂﬂﬂﬁﬂﬁ?ﬂ?:?ﬂﬁﬁﬂdﬁ?ﬂ??ﬂlu

H?l’]m . . [ ] . * [ . . L . a @ [ » - L - . * [] L] 220
1 1 k3

e -~ - ;o
gﬁﬂﬂféﬂﬂ?ﬂﬂﬁdunﬂﬂﬁuﬂﬂHUﬂ:ﬂﬂaﬂ?ﬂﬂﬂﬁTﬁﬁfﬁ?. e s e s 245

|
-

IS RANEE & 400 K g 265
1anaay s_fu:"tl‘ﬁ’WlT:lﬂﬁu‘ﬂﬂﬁ'ih‘?ﬂQﬂTWUVn'VIWU'TC\?J s & o + s » 7



~
TN

Te

.
4,
e

7.
8.
S.
10.
1.
12,
13.
14,

15.

16,

17.
18,

1.

20.

FAURITNAT YT ENDY

ul 1 ¢

LﬂTHBlMHUﬂmﬁNHﬂT Hﬁqﬂﬂuﬂﬂﬁuﬁuﬂﬂﬁﬂ o 1uutlﬁmﬁﬂﬁnﬁuﬁ?7

uv 1
ﬂﬂﬁ?ﬂﬂﬂ?qﬂquﬂﬂQﬂ?ﬂrrﬂﬂﬁd qluwfiw . ... ...,

U‘V' 1

ﬁﬂﬂauﬂqTTﬁwuwmaqnvnrrnnﬁq 4 Tunflﬁmuﬂa 3 ﬂuﬂuwu . .

e 00

Uﬁﬂﬂ?ﬁUQUﬁUHﬁqﬁﬁumuﬂﬁ’ﬁu R

v ¥ v 1

uﬁquﬁuquu1unrnﬂfua~dTﬁnrnqrﬁaqnvnTTuuﬂa-ﬂr antnaﬁ

ﬂaju - .. L] -, - . ‘.' L] - o - L] £ ] - L] L] L] L] L] L] L] -
L} £V ]

nﬁﬂdﬂﬂfﬁﬂdﬂﬂﬁﬂﬁ1fﬂﬂﬁu1ﬂwum1ﬁdﬁuﬁﬂiﬂ?ﬂffuuﬂﬂ-ﬂf-lnM
uu () )
uanohaﬁuﬁnwuﬁﬁunqumwumraumaqnvnr7nanvm~ﬂ1a N e s e

1 1

uﬁﬂaﬁﬁﬁaﬁnﬂqnmanum ﬂqnﬂruﬂ-num1ﬁaﬂunqﬂqua1ﬂﬂr . e

L

uﬂﬂanqﬁqwmﬁﬁﬂgannm~ﬁquﬂr nannuwnnauanaqﬂqr c e e e

0

uaﬂaﬁﬁ301uﬁﬁﬂgﬁaqanum-nquuuqmluuq-ﬁunanﬁrﬂr-nauﬁvnrru.

. o e vq 4.& o
uﬁﬂenﬂnaﬁnahﬁmanhm-anwwuqﬂaaunvanuTﬂurﬂnmﬂQTuur1?m,'

uaﬂqhﬁﬂ11uaﬁﬂmanﬂm"taauiﬂr Lnﬂn‘hmﬂmﬂovumua~urtﬁm.

uﬂﬂQﬁﬁﬂ"ﬂﬂﬂﬂﬁﬂfﬁ?ﬂ?ﬂﬂﬁﬁﬂﬂﬂﬂﬂﬂuﬁﬂﬂﬂﬁﬂflﬁmﬂﬂﬁuﬂuﬂﬁf

I " 1 Pl

uaﬂaﬂuﬁﬂwumqmoﬁuua~ “1ﬁ7ﬂnﬂfﬂ0lﬁﬁﬁﬂﬂuﬂﬁﬂﬂﬂﬁﬂf ﬂ?ﬂTTH

2 Q

qrnvnqanmaﬁﬁmnﬁqﬂr~tnm e e s e e e e s e e e e s

-lﬂ?ﬂulMﬂuﬁﬁﬂUﬁﬂﬁQUBﬂﬂﬁ1TﬂﬂUuWUﬂﬂWum1ﬁd1uuﬂ-ﬂumﬂﬁhﬁf

~»

ﬁﬂqn?nrrn * L ] [ ) [ ) [ ] & -0 [ [ ) » L d * - [ ] - * [ L [ .
. 4 - 3’4 - '
ﬁruuLmunnﬁrﬂﬂuﬂaqaﬂnﬁfuakuMﬂaqn?nrru o« o o o s o

v v ]
lﬂrﬂnLuunﬂﬂ:ﬂaquu1ﬁuranmaananfrnﬂr annﬁa L T
LaﬂQﬂﬂrnﬁaulﬂrunLmaunﬂrurinﬂuﬁiﬂﬂauuwﬂs-nannvnrru
uﬂﬂoﬁﬂﬂdﬂﬁﬂdﬂﬂﬁmvﬂﬂHMUQﬂ?ﬂTTM1uhuﬂlﬂTﬂnlmﬁUlJﬂTﬂﬂﬁ“

'ﬂ'ﬂ\’ﬂ?ﬂrflluﬂﬂvﬂfv lﬂVl [ . L] - . - - . . - . - - . [

|
uana?wuaunwrtnq nquqnatﬁuqnuquwuﬁ il 50 LUNTEDININT TN

ﬂfﬁln“ﬂq\'l’]...................

R

88

S0
o4

96

g8
117

121
123
126
12¢

132
14

147
151
155
156

158

159



o}
{1 uun”um

2,
3.
4,
5.

6.

7.

rﬁﬁnﬂruaugﬁﬂiznﬂu

w9

-ﬂd’ - *
NERIE NS AU TUASTDULIATATATY + o o o o o o o o O

| 22 . - = - o 15
ltﬁﬂi‘ﬂﬂﬂ'ﬂﬂﬂ’l?ﬂ']d’mlm-ﬂ'li‘ﬂ'll.‘uuﬂ'lf‘}l?ﬂ e & o 5 s s e @& .

uﬂﬂqﬁhaqunﬁTTﬁMﬂunﬁHWuurtamnu1uauﬁqr e e e e s .. B6

Lﬁﬂi?ﬂﬂ?ﬂﬂﬁﬁqﬁnflﬁmﬂ1ﬂﬁﬁﬁlﬁﬂﬂmﬂﬂiﬁ s e e e e e e 93

uvl

lﬂ?ﬂ}] l'l/lilll ﬁﬂﬂ'zun'\r‘l‘mumaqmmmn an ﬂ‘)uﬂ‘}T‘lﬁMﬂuﬂBQ

u?lm L] . ] L3 L ] ; L] L ] L ] L] E ] - - L ] L] L] . - L d L L L] 138

e N (%3

1Lﬁﬂ\1’¢{ﬂﬂ’JUﬂ‘IT‘l‘Iﬂ‘iUWB'rNﬂ"?ﬂTTlIT ﬂﬂﬁiﬂ'ﬂu‘ﬂﬂd’ﬂ’lﬁﬁfwﬂ\]ltﬁ’l. . 140

u l 1 v

wan Qﬂ‘l?ﬁ?‘ﬂuﬁf’ﬂﬁﬂﬁl’iﬂ’ﬂiﬂ?ﬂ? Juunazy ..ﬂmmmmmaeummc

ﬂr:lnw , (] L) [ ] . [} » [ ] L L * ‘. . L L] * * [ ] L ] L] L . 142



¥

- -
UANWN

2,
3.
k4,
5
'5'
7.
8.
.
10.

11,

12.
13.
14,
15.
16,

17«
18,

‘19'

20.

21,

22,
23,
2k,

sAUDT Il EnaY

'4'!5 = ¢
HAAIAALMUINAIDDIUT LINGUINBURAIT & o v o o o o o o &
4 s

LERIANENENITI RN ILIAAANANLA IR T L INAUANAURIT .

v

uﬁﬂélﬁuMﬁquﬁoT'Uﬂﬂm?TMﬂﬁlﬂﬁqunfl?mﬁﬂﬂnﬁuﬂﬁT . o o

lﬁﬂQTquﬁuuuﬁulGUMWQ?TﬂTTﬂﬁU1unTlﬁmﬂﬂﬁnﬂuhQT . e @

] v l
uaﬂqﬂﬁuuuqua~wumﬂﬁuruwanrnﬂun ¢ 4 ¢ ¢ 4 e o o+ s
v ]

uﬁﬂﬂlﬁuWﬁalﬂuﬁﬂﬂ1hﬂﬁu7igduﬂ~uﬂﬂuﬂa0mﬁﬂ@ﬂﬂ10 To o o

nﬁﬂGHUQMﬂQlﬂHMﬁT Wi uuNis e ﬁunuflqmaﬂqnﬁunqt . e
4 ,

uﬂﬂQT"UDT-UﬁUUﬁﬂﬁﬂiuﬂTlﬁmﬂﬂﬁﬂﬂuﬁﬁf « s a 8 o s+

v

uﬂnQﬂwuuuqua lﬁUﬂﬁOﬂﬁT?ﬂlﬂﬂﬂU“ﬂﬁﬂ1unTl?mﬁﬂﬁﬂﬁﬂﬁ??

' 4 A

. i - .
LERIAIUNNIBIRUTE NDDEREAAG. S AW IUNTLW L . . . . .
L}

2

'uﬂﬂQMHQ8“ﬁﬂ7§ﬁﬂﬂﬂiﬂﬁﬁ1?ﬂﬂﬂun1 s & s s e s v v s »
' .

b o

WAAALAUNGY 5] ABIDAANTURAUDT & 6 c/c o o o o o o o

v

LAAINANIINAT IUAUADRIAIANTUBIUDTD o o o o o o o o o
[}

. Sy & a .
UAAINITIUUMIUVAILUTLUNUY o o ¢ ¢ & ¢ ¢ 5 o o » e &

| ] (] v l 1

unﬂﬁﬂ1TuUQﬁQHWUWﬂﬁHﬂﬂﬁmoﬂﬂT?ﬂﬂﬁHﬂﬁﬁﬁT e ¢ s ¢ e .

LI | v 8

uﬂﬂ0ﬂ17HHQﬂ?ﬂﬂﬂ%ﬂﬁﬁﬂquﬂﬁﬂﬁfiuﬂum A T RS AP

1 p l

uﬁﬂﬂﬂﬁTUUﬂﬂUMﬂﬁD? ﬂﬂﬁuﬂu s b e e e b e.e * s @

1 v

uaﬂaéhym:ﬂﬁuuuqtﬁquﬁaqanﬂﬁrnaaunﬁ ¢ JOVL L, .

v

uﬂﬂdﬂﬂﬂﬂﬁHUUﬂ?ﬂTTNﬂﬂﬁlﬁﬂduﬁ"WﬁW1QﬂﬁTL?ﬂﬂd O

L 4

uﬂﬂQMHMﬁdﬁﬁTlﬁﬁﬂﬂﬂuauﬂﬂTTuuuﬂVﬁﬁﬂuuﬁﬁﬂuﬂﬂ ¢ o o e

l L2

uﬁﬂﬂﬂﬁUﬂuiﬂﬁﬁNuu1uuuua’uU1TUﬁﬂﬁﬂﬁQﬁ17lﬂﬂﬂUWﬂﬂQUﬂNQT

Tﬂﬁ?ﬂﬂ?"?ﬂuﬁﬂ e e e s e e e e e e e
uanqnqqnuunuuuua nﬂrTunuﬁmaqnuuﬁmarnﬁuTu c e e
uaﬂqnﬁuuuqaqﬂﬁrﬁqﬁmﬁnnnnqrLmqneua nquunuqaunnrtqm
uanaLanawﬁnalﬁrnuLmvnﬁaqaqnﬂr-naunvnrrunﬂuquurtam

Wi

52
54
57
58
59
61
62
63
64
66
67
68-
70
183
185
184,
184
185

188

189

150
191
192
175



N

2.
3.
4,
Se
6.
7
8.
G
10,
1.
12,
13.
14,

15.

16.
174
18.

FAUNTANL T2 nDY

NMITARLLAIANHUSAVIUBNDANIT o o o o o o o o

AITARULA A NHUSATUURDATNANT « o o o o o o o

] v v

n']r ﬂnllﬂq“u’)?quﬁq L N *, [ * * * [ 3 - L ) L

1 v v {73

MATAAADUASUUATAURT ok o ovee o o o o
1

- - <
anum:mqqtﬁuﬁmvf1ﬁanr:u110nauaﬁﬁqrL. . e

ﬂﬂﬂﬂlw?ﬁiﬂﬁ'??? ﬂﬁﬂﬁﬂﬁﬂﬁf s & & ¢ & & & @ =

ulv E o4 5

nﬂr1ﬁ41uquﬂ1unaqanﬂﬂruaquna by N

vu i

nﬂrTﬁwquwqrvuaﬁawﬁqﬂm?rLﬂauﬂﬂn1r R
nﬁrﬂatﬂnﬁunuua:nﬂrqﬁa1uwuaua1ﬂﬂﬁ e ..

- - B e )
anum*nqydnmu:Tumﬂtnn s N, L L,

1 £ %4 1

ﬂﬁuuuﬁﬂflﬁmiTﬂﬂﬁﬂﬂuﬂTuUﬂuﬂ&?THQHWﬁﬁu . 0

YA LAUTE ﬂnﬁuaaqrauTrqnﬂwﬁuannunutﬂuuqnun

L4 "

ANHUSATURINUT LIUDUURTET AN 1 » o o oo o «

v R
ATUT FENMADUAUDANOUUNTZT AL 1 o ok o o .
Sz ouy LN ATAN R TRY, 2 | o eee

Q

: 74
MuzoulTaURAMANYI 11 L . L L L

o

D¢

num.n1r?aﬂrnrnnuuua-aﬁu?aﬂrn (19 B [ere

v v v :

dhﬁm:nqr?aﬂrnnuqrqunqguwuacunq L

wuI

102
102
103
103
103
103
104
104

104
104
105
105
105
105
106
106
106
106



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	รายการตารางประกอบ
	รายการแผนภูมิประกอบ
	รายการผังภาพประกอบ
	รายการภาพประกอบ

