Y

uameamslSuilssomatnldnassnsanuazand1vsudgaeg

Q

ya R Y =
HASHNNIT - NIUANHN ﬂ”lﬂ”li[ﬂ‘]]]ﬂi!@ﬂ T39MENVIaNMITIFUATIFEIN

a a ¢ : [y a v A
InentiwusiiluaiurtiavesmsanmmunangasiSygIainssumansuriamia
a2 a2
MU1IBIAINIINE5
uvIngnagmalulaggsus

= =
imsenun 2555



GUIDELINES FOR BUILDING RENOVATION WITH
FACILITIES FOR ELDERLY AND DISABLED PERSONS
- A CASE STUDY OF OUT-PATIENT DEPARTMENT
BUILDING, MAHARAT NAKHON RATCHASIMA

HOSPITAL

Wisit Kulariyasup

A Thesis Submitted in Partial Fulfillment of the Requirements for the
Degree of Master of Engineering in Civil Engineering
Suranaree University of Technology

Academic Year 2012



Y

uImMamslsulseemsitnlvingss noennuazaIndmsudgeguas

e

Aa AR Al =
NN - NIUANHI mmmﬂ’muan TiQWﬂ1U1ﬁNﬂ1i1°ﬂuﬂ‘§‘§1‘lﬂﬁN1

a @ o v a a Jd @ £ I J X
winIneaoma Iuladgsuis eialmivInodwusmiviliduaunisvesnmsdnm

q

amuvangasliyaurniuge

AUZATIUMITOUINNTNUT

£ a Ed

(57. 93.079NT FuUNanviiIand)

15 51UNTTUNT

J
(7. A3.JUTUA HONYAFY)

I a a o
NITUNIT (BT‘DTﬁﬂVIlﬁﬂBT}‘ﬂmuWU‘H)

(1. m.wmﬁ mf,yﬂawn)

NITUNIT

A a Aalo 4 o o A J
(1. fA3.YNI au‘ﬂmmﬂ) (3¢1. 9.9. AT.NUATT 51111!1J5$ﬁ1ﬁ14)

v Aa

59993 MIVANIEIMING AuUAdNINITIINI TUEaT



a [

aa J @ a A o 9 [
Yy NADIYNINY . LLU'J“I/INﬂ'liﬂﬁ‘U‘l]§\‘]E)'lﬂTi!ﬂiJﬁlﬁ}idJﬁ\‘i’f)"lu’JfJﬂ’J"lﬁJﬁgﬂ’Jf‘lﬁ']ﬁﬁ‘U

9 9Ja =

Ageenguazdnng - nsaifne 01m1sdtheuen T5anenaums 1 suas s Ivdu
(GUIDELINES FOR BUILDING RENOVATION WITH FACILITIES FOR ELDERLY
AND DISABLED PERSONS - A CASE STUDY OF OUT-PATIENT DEPARTMENT
BUILDING , MAHARAT NAKHON RATCHASIMA HOSPITAL) 0191561/ -

'
MEAAT19130 A5.qUAUA vioNyagy, 219 nih.

[

{ Yy o A o ) Ya
ﬂ;]ﬂ‘§$“I/]i’Nﬁlﬁﬂ?ﬂlﬁ)ﬂﬂﬂ’dﬂﬁﬂu’wﬂ’ﬂuﬁ$ﬂ3ﬂ1u®1ﬂﬁﬁ1°ﬂiﬂQJ, ID1YLATHNNIT

U

° Y 9 Y Yl o
W.f. 2548 LAY N.f.2555 fﬂWuﬂiﬂ@?ﬂWiﬁ’l‘ﬁ’lﬁmgﬂﬁglﬂﬂIi\TWEJ’lll'la @@Qﬁ]ﬂiﬂﬁﬁ\?@’]uﬁﬂ

) o 9 ya = { A Y a J o 4 v
anuazaIndmsudgoguazdinms lunsnandalduinmsunyananall eanailads

~ [ < 1 a Y ~ I

Lﬁﬂ\?G’I@ﬂ'lﬁﬁ]‘]J‘]J'JEWI'IQﬂWfJLL'ﬁgFﬂWGlﬁ] mmi@,ﬂ’wuaﬂ Ii\‘lWEJ'IUT@‘JJW'I?WGD'Hﬂii'IGHﬁNHﬂu
. J a g‘./ o H Y

E]'lﬂ'liﬂiiiﬁﬂ‘]&l'l %QﬁﬂTﬁ@@L@NWﬁWﬂﬂﬁ\i ﬁ]u’ﬁﬂ'I‘WﬂWEJG!H’Enﬂ151J1\1@1LLWU\1"U']@ﬂ'N?JW5@3J

E] U

y A o ¥ & 1 "y Ya vy ¥ 2
mummu’wmmuﬁamu’wmﬂqu@qamauazwwmi mmlluwaaummgﬂizmwﬁmﬁu

9 HE] ¥ v
19 371IN17 IMNTNNUA 24 319NTT f]uvl,@glll,!,ﬂ NUN ﬁUW’J@NﬁﬂJW’d NN clJ‘Llllff”I faveL g

] v

A Y Aa a 1

a 1A v o & o A 3 Yy 2 a(sa
AenenIollszanduiug InsAnnasIsae 3AUT1151HIAN QUINIRUAIN o1 ala Nvea
9 1
50 dyanandewardygraudsvonnusiemas The nmedyes Auddmiouiise ms
@ { g L4 { & 1 A o
Usgmadouds madszmadeyaniluilss Teal nazivrhdgariunsinousy d361u7e
1 a 1 1 4 3
anuaganundgeotguazauiimtySua bidieane uazlivualumunzan weldiiuly
AWTOMINUAVDINYNTTNTIT WA.2555 1Az W.A. 2548 {ave IatauouuInamsisuilys
a = a vy A Ay v D, v
9113 AANY1 TagNa1sanTadeaunun a1 lasaainee1as muaulssuna uagdu

[

mauanudny wilszanamslivilisernseduiatu 1,499,152 1

a a A A v =K
191391 280551 1o DYUDFOUNANE

= = A A I
ﬂﬂ’liﬁﬂy'] 2555 aqﬂuﬂ%@@1ﬂ1iﬂﬂiﬁﬂy1




WISIT KULARIYASUP : GUIDELINES FOR BUILDING RENOVATION
WITH FACILITIES FOR ELDERLY AND DISABLED PERSONS - A
CASE STUDY OF OUT-PATIENT DEPARTMENT BUILDING,
MAHARAT NAKHON RATCHASIMA HOSPITAL. THESIS ADVISOR :

PROF. SUKSUN HORPIBULSUK, Ph.D., P.E., 219 PP.

BUILDING RENOVATION/ FACILITIES OF DISABLED PERSONS AND

ELDERLY

The access to public facilities for disabled persons and elderly regulations B.E.
2548 and B.E. 2555 prescribes that hospitals, public buildings, shall provide facilities
for the cripples and the elderly in open and public areas to reduce risk factors against
the physical and mental illness. The Out-patient Department Building, Maharat
Nakhon Ratchasima Hospital is a studied building, which has been revamped for
several times. This results in improper facilities for elderly and disabled persons in
some areas. The improper facilities of 19 items out of 24 items in accordance with
regulations B.E. 2548 and B.E. 2555 were found, which are seats, tactile, ramps,
stairs, trashcan, counter services, public telephones, drinking water services, A.T.M.,
toilet, lifts, parking, emergency signs, signs, pathway, fire escapes, emergency alarms,
useful information and staff. The facilities for the elderly and disabled persons are not
sufficient and their dimension is not suitable. To follow the regulations B.E. 2548 and

B.E. 2555, the building improvement approaches are introduced by taking into



account the constraints of building area, building structure, budget and priority. Cost

estimation for the improvement of facilities is 1,499,152 baht.
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nouys.4 ueludi 173

dsznwsn TassmsteaialfuljsdsdneanuazandmiugdgedsluTsamenammssuasadn
aouiinea$s TsmemnamnssuaTrdn wavii - /2555 swmsh
a.Twiloq o.iiea 9.unsT1wEIN Wszinamaidlofuil 8 Funaw 2555
Uszmnmmslag
4 . , Mg LATEA 5
aaaun 8Ms NUIU R iRli] T N = T N = e Wiﬂﬂﬁﬂfql
wieaz | Swouldu | nmmdeaz | Siouilu | mdagquazusaay
1 |oueSoaeni 1 LS 20,000 20,000 - 20,000
2 uuw&ummmuazinﬁuﬂn
21|omfussduiiufideats 48 ERY - - 20.00 960.00 960.00
24| cnmsennusesituuasaniy 3 au.u. 360.00 900.00 59.00 147.50 1,047.50
25| mumituneuin 5 [IRY 1,950.00 9,750.00 346.00|  1,730.00 11,480.00
2.6|Wire mesh @ 4 1y @ 0.20 4 48 LERY 31.00 1,488.00 5.00 240.00 1,728.00
27|Ausuumandmumin 25 . 30.00 750.00 - - 750.00
28[siuanauauan 24 . 3,050.00f  73,200.00 - - 73,200.00( TR
29[nsrndrmnsdosdimaoumany 1 a. 48 GERY 350.00]  16,800.00 100.00|  4,800.00 21,600.00| 5Wfun31Y
3 [owibumeduiezmadon
3.1[Aufnsziiowadure (Tactile) 115 LERY) 480.00 55,200.00 150.00]  17,250.00 72,450.00
4 uuuﬂ%uﬂgasmma%u%mﬁV%‘s"h]
mifeneununednievudie I LS - 7,000.00|  7,000.00 7,000.00
Mufnnszibosmaduria (Tactile) 0.30 as.u 480.00 144.00 150.00 45.00 189.00
thedmsudiins 1 % 1,500.00 1,500.00 200.00 200.00 1,700.00
wihaauegiliion evun 1 i 1,000.00 1,000.00 - - 1,000.00
TRedmsunsontoyadiiniiall 2 % 2,200.00 4,400.00 - - 4,400.00
s5|lathevenma
s.1[therfenth 42 I 480 20,160 100 4200 24,360
5.2|thedvld 13 %A 1,500.00 19,500 300.00 3,900 23,400
53 %‘Jm‘mmm 8 A 2,420 19,360 500 4,000 23,360
5.4{theiuladmsudgeeny 7 10 500.00 3,500 700.00 100 3,600
5 s[theffadmiudgaony 8 10 400 3,200 900 100 3,300
5.6/ themeeen 10 % 500.00 5,000 100.00 1,000 6,000
6 |awieense
6.1|uiiumamanazs AN (1 2-9)
alfusssumuiaeatie 140 u. 20.00 2,800 10.00 1,400 4,200
Aumituasunia 2.0 AU 1,950.00 3,900 346.00 692 4,592
Wire mesh @ 4 Wl @ 0.20 4 5.0 9.9, 31.00 155 5.00 25 180
A End Mt 1.0 0. 30.00 30 - - 30
i'l'lﬁ/uﬂﬂﬁ!lﬂumﬂ 136 . 3,050.00 414,800 - - 414,800
ﬂi’mﬁ'mm:i'm%'mﬁaumwu‘, 1 3. 40 [SERY) 350.00 14,000 100.00 4,000 18,000
6.2 Aidurernasa nr 10 s, 1,200 0. 20.00 24,000 10.00 12,000 36,000
63[oituiidedunia (Tactile) W Tagan| 8o ERY 400.00 32,000 150.00 12,000 44,000
6.4[atheasnas
- theuenma 40 b} 500.00 20,000 100.00 4,000 24,000
- theyavensa 16.0 % 500.00 8,000 100.00 1,600 9,600
3780 856,926.50
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sz TassmsnoaSwlsuladssnaonmiazanndwsudgaiohulsmemnamnauassin

s v 23

gt Tsaomnamnsuass i i - 555 smsh
. Juilo 2uiloq LuAsT AN Sseamumstioa 8 Aona 2555
Uszinamslag
o g ' Q) ASIM W
v i | i - — - — . TN
namgas | woulu | naminees | Swomdu | Arfaguazisany
THERALAIN 85692650
7 |l
7| monoumassndoumiiy 1 1§ 50000 500 1200 12 512
2aloumituaouta 40 | e, 1,950.00 7800 M0 133 9,184
73l idnd i 65 i 3000 1,950 1,950
74liuanduauad 56.0 U, 3,050.00 170,800 170,800
73(Anadn 50 | A5 350,00 8750 10000[ 2,500 11,250
7ol inseeiostadui (Taile) 00| a 40000 1,200 150,00 450 1,650
17|wmdndodon 16 mm 13500 | . 80| 37800 1800 24300 62,100
78|mandadon 10 mm 1400 | . 29,00 4,060 ool 2660 6720
79 mmjﬂmﬁn o 1§ 300 | 0 30.00 900 2000 600 1,500
$ |l
s [Hhovonsu W | 40000 800 100,00 20 1,000
8 2ftheulachwsugiins W | 500,00 1,000 100,00 20 1,200
s3lmndovdmumisnsnd 200 | 9 30000 600 600
saliuinseiiostodui (Tacile) 054 | A 40000 216 150,00 81 297
e 1,125,689.50
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anwiineadne Tsanennaunnruns¥dn

wouys.4 uelidi 3/3

ﬁ.1ulﬂi}ﬂ ﬂ.lﬁﬂ\i ﬂ.uﬂii'ﬁf%iﬂ L!’Ulll'ﬁ‘]lﬁ - /2555 i'lﬂfﬂiﬁ
Uszmnamslay Wsznamaidlofuil 8 Funaw 2555
deui
. i , Mg s 5
aaun NUIU hieli] T R = T N = e HName
awieaz | Swoudu | smmdogaz | Souilu | miaquazuseau
SINYDALNNT 1,125,689.50
9 woain
9.1lamlSuigaviesiin 1
imganauﬂiz@mmﬁau 1 Ls - - 500.00 500 500
aumiliusgdumadu 1 av.u 1,950.00 1,950 346.00 346 2,296
Fonhaiiafuila 1 %@ 460.00 460 100.00 98 558
ssunpuiuiy U6 0 4 .
wiouginsaidana 3 %A 2,700.00 8,100 - - 8,100
szundnnandouds (junaudunganidy 1 I 1,200.00 1,200 200.00 200 1,400
ufnnszifo s ad i (Tactile) 0.36 ERY 400.00 144 150.00 54 198
9.2[amSuljeresii 2
mienouguiu 1 LS - - 10,920.00 10,920 10,920
Aumiulfuszaumadu 8 v, 1,950.00 15,600 346.00 2,768 18,368
Fomhwiiaduila 8 % 460.00 3,680 98.00 784 4,464
819dmih 8 3 4,000.00 32,000 298.00 2,384 34,384
Todazne 5 % 1,650.00 8,250 300.00 1,500 9,750
Todwriiaissu wuusnlagn 10 %A 4,200.00 42,000 300.00 3,000 45,000
sy 18R 0 4 9.
MU L nieugilnsaiaasa 10 1@ 2,700.00 27,000 - - 27,000
ufnszieamad e (Tactile) 0.36 R 400.00 144 150.00 54 198
FLOR DRAIN 12.00 %@ 120.00 1,440 159.00 1,908 3,348
dszgquiuillaifer ndeudads v Pve (M 7.00 %A 1,680.00 11,760 200.00 1,400 13,160
dszgquiuillafer nieudads v PVC (M 2.00 30 1,880.00 3,760 200.00 400 4,160
Nﬁlajﬂ]ﬂl,’l_l'lﬂ?ﬂim'ﬁail‘lﬁ'lﬁﬂ 8" x 8" 30.00 3.4 780.00 23,400 250.00 7,500 30,900
0.3 smalsinlzadionii 3 naz 4
mifensuguiu 1 LS - - 3,800.00 3,800 3,800
Fonhatiafuila 9 %A 460.00 4,140 98.00 882 5,022
g19danth 9 3@ 4,000.00 36,000 298.00 2,682 38,682
Todlazane 3 % 1,650.00 4,950 300.00 900 5,850
Tadwriiaissu wuusningn 7 %A 4,200.00 29,400 300.00 2,100 31,500
szguinitaifes wieuginsainsudau | 2.00 %A 1,880.00 3,760 200.00 400 4,160
szquiniafe w%‘anqﬂniiﬂﬂiuﬁw (| 2.0 %A 1,680.00 3,360 200.00 400 3,760
dszquiuidlaiior wiewgunsainsudiu | 5.00 1@ 1,480.00 7,400 200.00 1,000 8,400
ﬂiz@,mmgau wiougilnsaiasudau (04  2.00 30 4,500.00 9,000 200.00 400 9,400
ssunpiuin 1dlununn 0 4 xu.
/AU L niewgilnsaiansa 8 ¥ 2,700.00 21,600 - - 21,600
Hufnsziiosiadura (Tactile) 1.63 a3y 400.00 652 100.00 163 815
Nﬁﬂaiﬂ']al“ll'lﬂ?ﬂimﬁﬂﬂl%’i1ﬁﬂ 8" x 8" 25.00 3.4 780.00 19,500 250.00 6,250 25,750
LN 1,499,132.50
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No. Scene description Action remark
a A o Y o
1 wihidla : @361mennuazainly Run Nednyanyal
denneanuazaanluems dmiug 21013 ﬁmi"né’ﬁmsw%nwwamw AUYIULAS
R | (027U ATUNQNIENS WAL AUNNG
ﬂﬁﬂﬂ.ﬂﬂ'ﬁﬂ’lﬁ?“‘tﬁ. 2548
2548
2 fjﬁsm : - TusnegUURBInUY Run Animation
v
@ I
navtuailu
JUDIYAAT
i (first
person view)
3 9 o 1ot
3 - weunuiheimagioea Run
FOAUNNT
= 9 a
4 - NNHINNeATOAUNNT Run
5 - Freeze MNT00A30AY Freeze
#ims (1)
~ 9 A
6 - Freeze NWNIDATDAU Freeze LUUNINN

#in1s wiewuesue (WA
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o q YA
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No. Scene description Action remark
ﬁﬂuﬂsnmuin::\ & ) =
7 . SLOPE 1:12 - Freeze NMNNIDATHAU Freeze/ Zoom IHUNNN
N :
\ a 9 o a Y
\ ;f;\ Aims wienesue (e 0070 du
U55818) YanYUIA
800
- “YONVOATONVHIA (dimension)
2.40x 6.00 u. 1@z TN M0 Tugl
lytleendi 1.00 y. e13980A7 W
4 , v a4 e
o1I7M90A30 uazeg luszau@e Ity
4
N90ATD”
8 - quaml)inTeanuned Zoom in frduven
- 2 o o 2
AMTVUNY n¥oumeTule na YA
199NHT 1AazWAVTTY (dimension)
- “Udgdnwaiyau Tugi
a oo 'Y '
Wnsidiu e Ideendn 0.90 x
0.90 (A3 ”
9 - quamfinthoiiveasa Zoom in firduven
Vv
AUNNT NFBUABTUIY NIFIENYT YA
HATNAUITOY (dimension)
= - yithenveasonu Tugl
#ins v lideendn 0.30 x 0.30
9
WaT ganIniiy 2.00 A5
thihaensombmis
- : 3 T .
10 -~ - quawhlineanaiug Zoom in
\ )
Waa n¥eudeduie Nadaonys
= HAZWANTTOY
¥
s - “slope 1:12”
o w2 o 2
11 - asu'lln (1) DN Freeze N Freeze YUNTDU
20A50AUNMS U558
2 .
- YunsOUMUITNY

- “iiveasn 10 89 50
o P o w a
Au launeeasodmsuaunnms/
019 1 A

- SI9 100 T
19AT0MTUANNNIT/Ga01Y 2 Al

Y ’

- 101 Audull) dn

19AT0MTUANNNIT/Ga01Y 2 Al

uai 1 A1 Pn9 100 v
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No. Scene description Action remark
e o a 1 o Y
12 —— gimation AUUUAD : - VUITDUVIYD Run
ATOAUNNIS
=~ 2
13 - N0 —AuIuaiha Run
< Y| E

wouriu “thevenmadierns +

Hheneaa”
14 - Freeze MW themama Freeze WAVITEY

é wqqaqﬂ (2) wieumeB e (WAUTTEE) ANHULVDY
a Y
\.) 3 “doatitheaunis/ he

Hgue1g, BB IeANAZAIN, NN

gasdnenazaan the -

o o 4 : 4” o o A A

dganyalianuanuY1I dINaed

v
1131 w3 enausi”
TAW: 3 7

15 Animation AUUUAND : - muﬁamwu Run

0115

<

16 - yeuiuUNIeaIA Run
17 - Freeze MW M9a1x (3) Freeze

)
wieumeiue Na
MONYT UATWAVTITY
2 dy a ~
- USEAUNUNINANT
ANNANTEAUAMAY 2 1udiuns 197
~ A a o oA A
InnamuseanasenINALANIN
seAURY uaMBnNuANsEAUAY
a a P P
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feaseauiy Ny 45 avm”




190

description

Action

remark

- quawliidmeaa
v
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E
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o w4
- mwawdag liay
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21

Freeze
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v
wioufas U1 MR Loz A
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b B S R e e e e

Freeze

22

- quawlilidmuaa
wouresny Wadasnys HazuA
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iy 6.00 . luns@ininainend

2 v o Y o
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o itoendn 1.50 was AusEnIG
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Scene

description

Action

remark

- quawliidmeaa
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GI0NYT LATWAVITEY
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dy a Y
iuirvesnvaia ey
n91 50 Uadwas uaglis 1

Auan”

Freeze

24

- quawlilidgmeaa

Y o o H
wiouoT U1 N9
AIENYT LATYAUITEE

d'd
- meaaniaiu
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g1903ua 2.50 was vuly

Y A o 2 )
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25

g,

300-400

szuzRugn
nHan
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Scene

description

Action

remark
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- quawliidmeaa
v
wieudoBu1e 19
GI0NYT LATWAVITEY
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UG WM IBIAYTUYEI I
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2
YSANNTLUALNNAVOIN AN
o 4 2 -
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o o o a a a
dyanwvaigUfiinisaa 3luysne
Ho yygy 1 9a -
nuamisa 13 1ungiinsmse

NUNANMWUAEAUYIT”

Freeze

27

- ndu'lUf (3) 9 Freeze

naaa

Freeze

28

o A 1 a X
Animation AUUUAD : - IAUYUNN

= £
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Run

29

- Freeze 0 329 (4)
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wieudoTu1e N9
AIBNYT LATWAUTTEY
- UszgAevianyme
E
avil (latlalddie winiissai/seq
= ks 1A T
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a Y ;/ Y =
2 uaudwns uaz veuivaesd i
= 1 a A g v
AwaIABed liiau 45 o e 19
v :syy A Ya A
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99 s 1 a
uazauysiildeinsarieau

ansatu lfazain”

Freeze
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Scene

description

Action

remark
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Guidelines for building renovation to follow the access to public facilities for disabled

persons and elderly regulations B.E. 2548 - A case study of Out-Patient Departrment

building, Maharat Nakhon Ratchasima Hospital
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Abstract

The access to public fadlities for disabled persons and
elderly requlations BE. 2548 prescribes that the public
buildimgs such as hospitals shall provide facilities for the
cripples and the elderly in areas open to the public, which
i5 in agreement with the management polides of country
regarding the health e for elderdy and disabled groups to
receive the continuous quality health senvices and to
reduce the physical and mental illness. For this reason, it &
mecessary to have the fadlities for the elderly and oripples
in- public areas. The Out-Patient Department budding,
Maharat Makhon Ratchasima Hospital has been refommed
several times. The cument condition of the building is not
comvenient for elderly and cripples. The fadlities are not
adequate and not suitable for the elderly and aipples. The
fadlities of the building are designed to meet mindmum
requirerments of the access to public fadlities for disabled
persons and elderty requlations BE. 2548, Cost estimation
of the facilities” improvement is also prepared. This research
output can be applied to ather bulldings that are needed to
reform the fadlites to improwe the quality of life of the
elderly and cripples.

Keywords: building rencvation, regulations, fadliies for
disabled persors and elderly, Out-Patient Department; OPD,
hospital
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