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Abstract

This study aims to compare two formwork installation methods including column support
method and embracing column head with structural steel method. This study applies productivity
rating method to evaluate productivity on formwork installation for reinforced concrete beam.
This study applies a modified VIKOR method and an analytical hierarchy process (AHP) to solve
formwork installation method selection problem. The criteria can be classtified into five aspects:
man, materials, machine, tools, cost and management. The VIKOR method was applied to
establish the gaps of target values. The AHP method was used to provide the weights of the
criteria and validate the results. Results show that the embracing column head with structural

steel method is more suitable for formwork installation of reinforced concrete beam.
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Abstract

This experimental research is aimed at the study of natural ventilation and the enhancement
of ventilation in multiple-beds wards of hospitals in Thailand. The research compared the air
change rate per hour (ACH) and the age of air (AGE) in each types standard ward plans. The
research consisted of two parts: inspecting and defining standard types of ward plans, and the
simulation of airflow with the computational fluid dynamics software (CFD). After conducting a
survey, it was found that floor plans of multiple-bed wards can be categorized into three types:
two-way ventilation plans, cross ventilation plans and hybrid plans. CFD results showed that all
ward types had ACH to 9.24 — 18.45 and AGE to 311.9 — 388.5 second. But for hybrid plan
type that had wind coming from obstacle side, ACH was 10.13 and AGE was 0.2 — 2557.2

second which was higher than standard.

AdATY (Keywords): N19921UN88NNA (Ventilation), N135£LN8RINABITNTNRA (Natural Ventila-
tion), 8181BIBINA (Age of Air), 13aneNUa (Hospital), MeKLaes98 (Multiple-beds Ward)
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for Lighting Quality and Energy Performance
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Abstract

This research study the use of lighting design guideline in home environment with aging users
for lighting quality and energy performance. The scope of this research covers the working plane,
both of horizontal and vertical in the following standard-size areas; 1) Living room, 2) dining
room, 3) Kitchen, 4) Bathroom and 5) Bedroom. The lighting simulation program AGI32 are used
to calculate appropriate illuminance level including illuminance uniformity and luminance ratio in
order to analyze lighting quality. Preliminary results of research shows that the most appropriate
design for aging users (age 60 years or older) in Living room should be point source with grid
layout and provide illuminance level, illuminance uniformity and luminance ratio according to the
standard of llluminating Engineering Society of North America (IESNA). However, use of lighting

energy will be increase at about 50% compared to a base case. This is an ongoing research.
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Guideline for Energy Monitoring and Analyzing Buildings in Order to
Increase the Efficiency of Electricity Consumption.

Case study: 55" Year Princess Maha Chakri Sirindhorn Building
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E-mail: toi_atO8@hotmail.com’, sutta.sr@kmitl.ac.th?

UNAREa

unAnuilihunsrsaseuuasinssinsldndanilueimsiefamsniosd 55 wesmne
aaq. duflueresamufnmiifionguinndt 10 tuazsinisldfszuudiuennidluanas wans
AnENnudn szuunIauenANs RANNTIEWANMYINGY 56.42 GRs/ms.N. uazipszuulninuas
AL 817 Anmea. Banseuetmsflsydnianliinunnsiduinseseimseying
wisu yliRwRedniY aniudsinimesesfulgnsaiiuuee Wasunaaslnlin
uaziazaaliuamandarinnsdasmslindsnullihanafmudnaananansmslindean
Tiadld Tneiadellas 324,676 AladnnAl Aaflubu 1,444,808 UW/Al annisamu
6,575,620 U MiszazinaAuy 4.5 1

Abstract

This study aimed to inspect and analyse the consumption of the 55" Year Princess Maha
Chakri Sirindhorn Building (PMCS Building), which is more than 10 years old and is air-condi-
tioned. It was found that the building envelope system consumed energy at 56.42 watts/square
meter, while the lighting system consumed energy at 8.17 watts/square meter. In terms of energy
efficiency, the energy consumption of the building envelope system did not meet the Building
Energy code of the energy saving building. As a result, the electricity bill of the PMCS Building
was very high. A modification was then carried out. The shading device was improved, and
the lighting system and the air-conditioning system were replaced. Following the modification,
the expenses covering electricity were lowered to 324,676 kilowatts/year on average accounting
for 1,444,808 baht/year. The investment cost totalled 6,575,620 baht and the pay-back period

covered 4.5 years.
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for Air Temperature Reduction
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Abstract

This research focuses on development of a new porous material that can reduce air
temperature within a space by water absorption and direct evaporation. The procedures consist
of controlling the rice husk ingredients in the mixture and variation of ingredients in order to have
required porosity. The rice husk is the organic material with the ability of high water absorption.
This research consists of two processes, control the ratios and sizes of rice husk. The porosity
of the husk and the gap has much to contribute to the material absorbing water. However, if

there is a lot of porosity, the material durability would be less. Therefore, medium-sized husk
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was used in the research to make the porosity and size of the gap to be more than small husk

resulting in much better ability to absorb water. Meanwhile, mixture of medium-sized husk will

make it less porous than rough husk resulting in more durability as a result, medium-sized husk

is used for it both water absorption and good durability features. The results from the research

is a product can be applied to the building facade, public and semi-public areas.

AAIATY (Keywords): 7anngu (Porous Media), W34AuAfaaT3 (Capilary Force), n13vinAYa

IuAfENITEUE (Evaporative Cooling), ma@m%mﬁﬁ (Water Absorption), A3NNWIU (Porosity)
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Abstract

Phase change material (PCM) has been recognized as one of the energy technologies in
energy efficient and sustainability buildings. This research presents the results of an experimental
study of thermal behavior of phase change material thermal shield (PCMTS) in air gap between
the lightweight walls. The phase change material includes SP26E, SP29Eu, and SP31, which
are claimed appropriate for reducing heat gain in office and commercial buildings in tropical
climate. The experiment walls were exposed to solar radiation by using heat sources simulators

during 8.00 a.m. — 8.00 p.m. in the experimental chamber. The results show that SP31 is an
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appropriate PCM in application in the lightweight wall under tropical climate because it can delay
the heat gain during daytime by absorbing solar energy into PCMTS and completely return to
solid during nighttime. The peak temperatures in the interior wall were found reduced by 6 — 9
degrees Celsius when compared with a non-PCM lightweight wall. Therefore, the use of phase
change material in daytime conditioning room can be considered as an effective way with

lightweight wall to reduce building heat gain.
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Application of Simplified Building Failure Assessment Method
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Abstract

This study is focused on nondestructive evaluation for identifying root causes of floor failure.
The objective of this study is to find the causes of the cracks which occurred at a factory floor.
The factory has been built two years ago. Before further installation of machine, cracks occurred
at a factory floor. Thus it is imperative to assess the existing condition. For this purpose, behavior
and propagation of the cracks, differential settlements of foundation, core test, site investigation
by senior professional engineer are performed. The load carrying capacity for concrete slabs is
determined by senior professional engineer. Test results show that the structure has adequate
strength for further use although it has marginally pass. Study further confirms the findings of
previous researchers that a combination of tests, instead of performing just one type of test,
provide more suitable results to confidently accept or reject the structure as a whole or its

component for future use.
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Material Properties
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Concrete construction Maximum® | Minimum
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obtaining and testing drilled cores and
sawed beams of concrete. American

Concrete Institute, Farmington Hills, MI.
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Abstract

This research aims to apply the value engineering analysis for selecting an appropriate in-
stallation method for wide-span steel roof structure of a futsal stadium. A case study was used
for data collection. Data to be acquired include site picture, construction drawings, calculation
sheets, construction standard, building plans, and construction method statement. Value engi-
neering analysis is conducted for cable suspended roof system. The system is used to protect
roof settlement. Original installation method is cable stayed system. After initial value engineering,
cable rod system is created. The results showed that the cable rod system had shorter installa-
tion time for the duration of only one month comparing to the original alternative which required

2 months construction. Time can be saved by 50% comparing to the original installation method.



64

aca

v

msdsegnaldiaanssupmrduuuamdlunadenisansalaseaing

UAIAUNANTLNTTNIATMNINEUNN AT DA
AT MINENNH WAz A9, InaasAN ANETAY

Fi”lﬁ'lﬁmu (Keywords): ?Jmmm@mm (Value Engineering), @mm\jm@@ (Futsal Stadium),

MAIANTY (Cable Suspended Roof), AYAWUAN (Steel Roof), 1aa1 (Duration)

1. A1

flaqriufivWanes  (Futsa) lesuAIN
foafuatrannludszmalng ilesannifu
nafn iAo AuF uLaTayNaUI LAY
dponawmsnzaNluynanwena dasadAty
fvinlfannadenduualiufusniufelsy-
walnglaidudnmannisuaaiunnsasds
wenilanaseit 7 ednslsfmnamudn oyl
mMswiiufinWngea fa AnadiaRuiines
suaiadunslaanaiging - deilaqiiu
WU UIUAeNTIeY  LaZWLIIANIW
anmafireudaiaueuddlifvdsanlnags
fufigunn widasanuiuiifasmestin
WngaainlidgrnalssinnauinaTestes
ensudAsduiusuaumnn - flaqiuwndnd
AUNNPTDA UL AN AN LATTISAY 102
Ipsans  wiiluauanpgeslusy a1uou
68 1ATINT AUINWATOANAUAY A1UIY 34
{Asenns (BUFNR, 2557)

Tnavialddnsnizaasaunannuaaaz s
nsldlaseairandarimiagaindensaungs
Audiielfaansosuduiansausing o 16
wazadsnilasiuanwauinennels fos
ponfasnsiuiilasneluanmsiianisld
NUANHUEAN 7] NTBBNLULTzUUTATIATS
Anflulassairaaardaaniandne lnodaan
wuvazidenldivang dnssalulassadna
Fnmuzdanatadesaindanaudwsare
Fanann ansoldFannianiiiaaninlass

afszinmau msldmangdwesawinlivein

AALATIATIGLAN  UNUUNIATIFIIULN LAY
v [~3 o v 1 v
nsldmdngUnssasinligtununisneasa
AMaINNaegIneuauedn a3 duuuyes
TATIATNNVAINNAETIIAUILNTIUAZIUIA
v o s v < v
sUnifnedRe1AsredlATaainatie ] |
DENULLLATHTLUNNBATI9FABIRANTUT
WOANTTNIALTINUBILATIAT WAV NARILAN
fnafuaan bl
lATaNTaUINARIUNINaNanTun  (Bang-
kok Arena) vizeuNNanWATaseTU 1
P | v £ =
aurNf lusnaaslssmalnaasaluiig
seIFuNITul s U praaduanilanad e
7 asdszmalnetudnnin  leefilagsanig
ﬁwmLﬂu@uﬂ(ﬁmmqﬂqmzﬁu@@ﬂmmﬂqq-
WNNVNUATILEUNIAR TATINITAINGND NTve1s
1 v as a v v
AINNTABAGIY 250 AuANNUNARBTlTIAN
o | vy | | £ ~ v
500 AU HunalvRewsIuneds e INeLn
' [ | 1% & o £
nrnaaiailulilfosannsamsqtialin n1g
Unwalulagidungasaauilaqaaanylu
ANTLANANNAINITOLUNNTLINENY N1TANAD
= a Y L=
AIANTLANDUATIIUADNN ILADT A9LT] UN9
= =< aa a a = (%
WANNNULIN N sz@nsniiesanldnan
% a PR ° Ao e v
atuasianltanasn  Tunudssiadlannig
AFLULAIABINIIADNNILADF LAZ UL
ﬁm'vmﬁﬁuﬁmmmﬂmmmﬂixgﬂﬁﬂumi
v o P v a an
ApTunaunrEnzanlunfsUTulasuasnng
RlaGESN!
P aa | [ | o
1) LNBANBIIENITNBATNTL LTI T
mﬂnqmﬁqm@wﬁqmu?mwuuﬁqmLmﬁ@
ar = v a s =Y = aa v [~3 ar
FULTIAIAIUAT AL AT ILAZIE LILUANT U

=
N¥NION



IAsansdseudannig Useantl 2559

The 7" Built Environment Research Associates Conference 2016 (BERAC 7)

2) WaldTauigulaneaineiawndat
wagasldinaniuusanalaanisdssynaldiwe-
ARNIFNUIAINTTHADIA

2. 38594
ad o a Ao A = =
TeeniiunsiaueAnEnisFaLLiey
ada | v aa a A v @ o =2
TneaimsiAlaly wardlIEnANTULIIAY
Taaniszgns luuoAANIIAIUIAINT TN

AspnaFnsouiileiu 5 duneunan A
wandlugili 1 (U uazAnly, 2558)

'nwﬂwmﬁ@ﬂ‘lmm13£ﬂmamm%’au“ﬂ

MINATISHHITNNN 310

v

) @
INEREARGEELISTEN ETpIER:

v

31 3zBIuHanNLAN

v

MINBUAZIET U

g1t 1 Asusnsdureunisinifiunsids
2.1 NMSAMABNIATINIG  BAZAITTIUTIN

1044

TunstiFnmHlaaaniaAan s aUINAWA
19nanansun Liesannluniseanuuuls

mMuualildanulavrainvans Aniknalselemd

mslfnuluewan  Aaansodiunlaaug-
wuunsdeulavainuane  (Multi-Purpose)
[esaeiuRanssuTdlus sz mALAZ I A
winmd  anvadianalansugaslaseaing
yndimanaandug faanseaniuulasaiig
ulaseaas1eiuusens (Tensile Structure) u
ANEUZLALINUAZWIUTN (Cable-stayed Bridge)
ddldAmansruduguuariiazaninngeanlu
Tan q flaqifu aFandt szuuvdsaniadia
TUUIIAY

2.2 MRATIEIUEIINITYIITY
FafuannsdanaaanyLaTIuLndIY
172N8U28981ANTEUINANILIINANBITUN
TaggARINNITLENlATIAT I ULAZ LAY
Aeaivaadlazans Weliazaanlunisldlu
nraeuaNludiudall

2.3 meafassAnalsulge
Al glunsl9ainnsneaied
ANNUARIELALDATY  WAZAEMMANTLLIIAY
NIATITTLATALATZY e lilERanTra-
aFaiaivassdlnal Tnafsnaiugnajanane
RITTULNAIANALATULTIA

2.4 msisziduuanaNan

UNIBLADATY WAZAT FILIANTUWIIAY [N
AFULLANARY 3 ARbADNALASS Insasa
wusaes 3 Favngtuunilitinseiuay
Fumseiluduneufinanaunud

2.5 NMSWRIUILAZ W NFAUD
NIEUAIAINNITATINULUANADI 3D 1o
Taganimnadiazniu 2 doude wai



66

msdsegnaldiaanssupmrduuuamdlunadenisansalaseaing

UAIAUNANTLNTTNIATMNINEUNN AT DA
AT MINENNH WAz A9, InaasAN ANETAY

ARG UATAIUNAEY Ap Aldanananad lne
idagaanuuuanaes 3D lildnszvisalae
LT ey

3. HAN159Q8

3.1 dayaludivralasinisnsalAnm
{Asansfaetnafiaziianlsznaunng
3eiinelAranisauInivIINananaiun f
anansaunsflunsalawden  adlaiuus
Junialaaingnsaresnanaanuasnnd
dnensmilaunaunanaaniionad aafludu
auandlugdil 1 Faermsdinuiflddeslomn
5 du Hudisan 30,000 Asasas Wuees
g9 34 ms uazianlnaau (Pylon) 9 56
s dauandlugiil 2 317 3 wananndnsn

81AT FIUTINUALIATIATINTULIIAS

5% 2 nwsanlazanig

517 3 gusinlAzanis

TATIETNUANTRITZULUNAIALALT AT
Ls9Re Usyneudan 4 dou il

1) wlwaey  HuaiAeunTALEI NVAN
UIA 2.50%2.50x56.00 LNAT G4 56 LNAS #a
8] 4 yNIRIEUIN yNAT 2 Fu YmThiisy
LLfN‘5&]@’1ﬂﬁéﬁﬂﬁﬂUT?VJﬂsﬂﬂdiﬂidﬂﬁdPﬂWiﬁﬂ

NRILTINTUNANTULTIAIAIN TN A A UDN

=

deagrzndnaanlnaauiulasandsnningn
mnaunaairaninaaulaiudaiasaazla
AINTOARGILATIMAIATLE

2) @ huainangUsia H vaenay-
rdmiauenly gu 34 WA Asagiunas
uazIuUALIEINADY ez 2 Fu vt
Funsadeinngainianlnaeusndananiy
U39 TengrzmdnaainaauiuiaInag

3) nsendanman undaandifdosena
116x132 wms lnelaifiannans dhminlase
waPMENUszan 2,600 i Uwningan
TAsaaf1adu Uszanos 3,800 fiu Taseaia
Au drzneusay lasemandes wl unu
nagAlane WNUInNaANTuaLUR Anlwanusn
luLANIRAaN waZABLAAINATUNALR NNl
aunainziaalasadann

4) MANFUNIIAY HidusnuAudnans 40-
95 AAALNAT TUNAVIAUATALNNUAY 5.8 LNAT



IAsansdseudannig Useantl 2559

The 7" Built Environment Research Associates Conference 2016 (BERAC 7)

1UNNIABNUARET s (Coupler) mmmmum
widsnila il unime me’mmumuﬂmafm
ANTATINAIANNANAILULEN LN DUUAZ TN
WU NLAN IR BUAILILLAT MRS Hanuau
32 1A TR 4 LU 393 128 LU

3.2 maFaunngudunaun1snagsN
AFNNTN AT NURITTUUNAIATLALL AT U
= A o = o v aa A =

usame AunFeuisuiulannisiadad

wazABlEWANTUUIIRS JUT 4 uaz 5 waneds
1 v v ac a K a v (=3 s

NNTNBAITNNA2EITALTATY  LAZAT LT ANTY

UWPIAFNAIAL JUT 6 WAz 7 uansdumeu
1 v v ac a K a v (=3 s

NNTNBAITNNA2EATALTATY  WAZAT LTANTY

WIIA AINAIAL
1 | v v as A =
TUABUNINBATNAEIGLALLATY Usznay

v

ANt
TUADU 1 AANNFIUTINUAT temporary

support RARdlifting tower Wag lifting jack

U 8 FNUNUS RARY liting frame TLan

AU U 4 FUnU fanandlugli 6
JUABW 2 LAABUENY roof truss part 1

WAz 2 WNNNTNUlAgaNeuN JC assembly

mumﬂuiﬂm 6
‘ZIWIEJZJ 3 Lﬂ@fauﬂ’m roof truss part 1

way 2 siminaulagansuy JC assembly

mumﬂuiﬂm 6
FUABL 4 BN roof truss AIUNANITUNNT

level 2 [iveLTaNFAB roof truss dautlanaia

ADIATU
< £ v
JUABY 5 on roof truss A1 level 5 i

mobile crane &N roof truss part 3 dnutlang

PIRDIANUNIWTBRNABAL roof truss AN
TUADY 6  FARILATVNARDLLIIASYD

a8
LALLIRUN

fum@u 7 'g@ﬂfau temporary support

dupaunisnaaiiedasdsldindnsy
WI9AN Usznaumae

Tumeu 1 s

Tumay 2 NUFIUIIN MTUFIUIN
temporary support ﬁmiLﬂnguLLﬂmgﬂLLuu

Tumeu 3 ualwaoy 16N A A
{neian temporary support fieanuuyluaiaz
maLuusaALnS vliEae block out Ay
ABUNTAEAUIININAS ﬁqgﬂﬁ 8

TumBL 4 ¥nN2ULi main truss aanily
dan ) wdavimsenduRas faguil o

TuABL 5 BN main truss TURAAILILF-
LA UAT LN BNAN T WU AN AT LAY
AUAN

TumeL 6 AARY sub truss ALTILNLLEN
AU UATAULT 0 3

Tumew 7 RARTEMENTULIIRY Anad
RauTIrTuuA ﬁqgﬂﬁ 10 Anfa catwalk 3@
02U temporary support

Tumeu 8 uar 9 uAMTINLNIIN LU
UL mugﬁu AuFasaih dszp wiisna
WAZINUNNE

NTULN main truss eandudiu 9 uaa
ynnsenTuRn el Fanansolsnui snuan
Tumssiununesaivy Ay uasta gy
ae  lalnglasasselrlaranasmlsznay
L5 AN BULILALAN ﬁqgﬂﬁ 11 Fuanenis
MIULATLAZATUATUANARBAAUNITIN
Tt main truss BT INENTUARAS gﬂﬁ 12
LARILNUNNTVT BT e savinldn S am
1 FIUANAN9ANNAREN main truss ViafaTw



v
ada o

msdsegnaldiaanssupmrduuuamdlunadenisansalaseaing
NAIAUNANTLUNTTUNIATRNTREU NN ATDA
AT NIWENNH Way 3. eAsAN Andim

A  ac ' Y v aa A = a oo ' Y Y AN Y & o =
gﬂ‘VI 4 1GNITNAKRTNAVLIGLALLAU gﬂ‘VI 5 'Jﬁminfﬂm"]\imﬂQaﬁmamuui\im

519 6 TuneunaainseasALdaT



TAsansdszgudannis Uszant) 2559
The 7" Built Environment Research Associates Conference 2016 (BERAC 7)

69

F A v e
517 8 a1 temporary support NeenuuUlvsd ML
ABMANTLULIIAN

1% 9 NMsanAnAa main truss MuLLuduamTY
ABHMANTULIIAN



mstszgnsldiaanssuananiuwumiduninfenisiamlaseaing
VAIANNANZLNTTUNIATRNINEUN PTRA
AT MENENNE uaz A3 (neasa1 Andsm

717 11 unuN19vIUEIU main truss uazlasaaiia
AUANAMIUTE T IMANTLUTIRA

gUN 12 NMIVIUAURNAABAIUNITINTUMaIN
truss VBRI ENENTURARIAMTLAT HMANTLUTIA

aa a =S o s 1 v v
oAl dmTununesinelaeaing
NRIANNANTUNTTUNIATINT1IA BIH N7
=2 &£ va PGS
NARBLILINAY TeiTe T srannueandnld

= = o v =
wan 2 weu segldiunisldnuainn e
w b IAglE

@ o = o Vv ar YR
WIANTUWIAN Ynlanansadsznennailang

o = aa a =
MNITLUasUIgaNNLALT AT
= o o® = = A A =
1 1eu wraluATInile9asIALLaTe

4. agduanisan

nsddptiiidunisdseynslinisimsent
NFUIAINTTNADIANIUNTLABNTE N9 AR
AILATIATNNAIAUNANTLUNTTUNIATR9N I
AUNNATEA  LNBAATTEZOALUNNINEATNY
AeIATLUNITNBRSITLNES 8 LADUATI LD
Tinsandmsunnily @A NANTuwaTu
WamaalanAan 7 wud1 AFHEMANTULIIAS
o v o YR = =
ylrannsndsendananlane 1 1heaw vie
@ = =1 an A = a
Wlnpantlaueiaalats Nauelunenuwsn

EEY) v o o o = v

uananisnenslidaunatsuaninadle L
winlulaginisneaiafianisnaniaalugn
TURDU U NITUsEneuTudiIulATanadAn
main truss 13N RUINFILATIIABNLET
Wn wesnlilszneuuwaniiaiiudonsn
Tudaaaninaaulnausaiasanilmanuiay
ninldnSaniu  laglddasralilasanasnn
122N ULETAINAULUNUANAAAINNLA LU
78N ATINAIANITUTIUNMINNAN



IAsansdseudannig Useantl 2559

71
The 7" Built Environment Research Associates Conference 2016 (BERAC 7)

518N152149D4

ar QB/Q o -3
SUANR ANENT. (2557). LATNATNIGIAUNAN
FUNTIUNIAT NN INAUINYATOA WA
NIUNANYIUAT. Aneninusannilne-
NITNANEATNUNLUNAADITT WAL ULAE
NILABNNANINANNITAIANTELN.
v a o a ¢ A =
AU wilasesy, dwand TuwiTunsn,
a ¥ aa a caa aa
qHn 1@aTTLIUNA UAT WHRET LATans.
(2558). NIsLlrsEnAlTIAINTINANAILAL
) (= =
dn  fluunennlunmnidengtuuulag
?mﬂ:ﬁ@mwgmummiﬁﬁnmﬁﬂ. nn3g

ﬂizqﬁmmﬁmnﬁﬂﬂmLwiqmﬁ AT

' '
=

1 203U 8-10 NINYIAN 2558 4. TAYT



ANUAITINATDIAAUNTANIRLLINANAUANIINA

Mechanical Properties of Lightweight Concrete Mixed Corn Stalks
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Abstract

This research is an experimental research aims to study the development of lightweight
concrete mixed with corn stalks to reduce weight and yield the strength according to industry-
standard cellular lightweight concrete (TIS 2601-2556), Corn stalks are agricultural waste
generally obtained from Northern Thailand. Corn stalks are used as an alternative to reduce
the waste incineration which is the main cause of haze. Normally, general lightweight concrete
use cement and sand in the ratio of 1:1 by weight. The ground corn stalks passing through a
standard 5 mm sieve were used to replace sand in the ratio of 0%, 5%, 10%, 15% and 20%
by weight, and the ratio of water per cement were 0.3, 0.4, 0.5, 0.6 and 0.7 by weight. The

compressive strengths of 7x7x7 centimeter lightweight concrete mixed with corn stalks were
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tested at the age of 28 days. The results showed that the increase of corn stalks replacing

sand, resulted in a decrease of compressive strength and density. For the appropriate mixture

lightweight concrete mixed with corn stalks, corn stalks was used to replace sand in the ratio

of 5% to achieve the average compressive strength of 61.22 kg/cm2, and the water to cement

ratio was 0.5. According to the industry-standard cellular lightweight concrete (TIS 2601-2556),

the results were comparable to the standard.

AEAL (Keywords): ARUNTANIALLN (Lightweight Concrete), Fiudnalwg (Comn Stalk)
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The Use of Fault Tree Analysis to Visualize the Impact

of Risk Factors on Sheet Pile Construction Duration
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Abstract

This research aims to analyze the factors having impact on sheet pile construction duration.
The methodology is composed of studying literature review associated with activities of sheet
pile construction and factors causing delays. Then, problems and delay causes in sheet pile
construction are collected from literature reviews and brainstorming sessions. Fault Tree Analysis
(FTA) is used to analyze root causes of delay problems. Probabilities of occurrences, and

consequences of delay causes are collected by using questionnaires and brainstorming. Factors
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affecting sheet pile construction duration are analyzed qualitatively by using FTA. This study

focused on 10 activities of sheet pile construction. The most significant cause of delay was

bracing installation. The proposed approach can help a project manager prioritize risky activities

and risk factors having impact on activity and the entire project. The suitable proactive risk

measures can be developed to undertake risks.

ANRNATY (Keywords): e (Sheet Pile), 1a7eaindlsinis (Substructure), AINHLAEN (Risk), L9A7

(Duration), Waanv3 (Fault Tree)
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Abstract

This research studied about indoor air quality on Cardiac Care Units, Medical of the
governmental hospital in Nonthaburi province. The research aims to compare indoor air quality
standard with the standard of Ministry of environment, Singapore and analyzed causes of problem
and find the solving in the case of the results are substandard. In this case, researcher observed
and recorded user behaviors in Cardiac Care Units, Medical and conducted indoor air qual-
ity monitoring follow the plan by recording Carbon Dioxide quantity, temperature, and relative
humidity values every three hours to indoor air quality recording form for analyze cause of

problem and present problem solving. The research will decrease the infection rate of patients
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admitted in this department including to enhance the quality of working life of staff and decrease

the risk of infection from working place.

AAIATY (Keywords): AnuNTNeINIANTeluaIAs (Indoor Air Quality), verteninanysnssa

Pinla (Cardiac Care Unit)
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SS 554 : 2009

Table 1 -

IAQ parameters

Parameter Acceptable limit Unit Measurement method / Analytical
(8hours) method

i. Themal comfort parameters

Opertive temperature” 241026 °C |Air temperature - by hot wire,

thermistor thermomet sling or equivalent
method. Globe tempreture - by Globe

thermometer.

Relative humidity

<65 (for new buildings)
<70(for existing

building)

By thin film capacitor,
hygrometer thermometer sling or

equivalent method.

Air movement

0.10 - 0.30

mis

By hot wire method for linear air velocity
or Kata themometer for omni-directional

air velocity method or equivalent.

i. Chemical parameters

Carbon dioxide

700 above outdoor

By real-time non-dispersive infra-red

sensor or equivalent method.

Carbon monoxide

By real-time electrochemical sensor or
equivalent method (NIOSH Manual of

[Analytical Methods 6604).

Formaldehyde

120

ugim'

By detection tubes, real-time
electrochemical sensor o equipvalent

method for screening (ISO 16000-2).

When formaldehyde concentration is
higher than the limit, collect continuous
air samples using dinitrophenylhydrazone
(DNPH) cartridges and analyse by High
Performance Liquid Chromatography
(HPLC) using : NIOSH Manual of
Analytical Methods 2016 or EPA Method
0100: Sampling for Formaldehyde and
other Carbonyl Compounds. 1SO 16000-3
or NIOSH Manual of Analytical Methods
2016

Total volatile organic
compounds (TVOC) that
are (106

3000

By real-time photoionisation detector or

equivalent method.

iii. Respirable suspened
particles (aerodynamic
diameter less than 10
um sampled with a
particle size-selective
device having a median

cut point of pm)

ugim’

By real-time optical scaltering or
piezoelectric monitors or equivalent

method.

iv. Biological parameters

Total viable bacterial

count

500

cfuim’

By Andersen single-stage impactor (N6),
or equipment designed for airborne
microbial sampling, flow rate at 28.3 L/min
(1 °/min) for 4 minutes or equal volume
of air. Bacteria is cultured
by Tryptone Soya Agar (TSA) media and

incubated for 48 hours at 35'C

Total viable mould count|

up to 500 is
acceptable, if the
species present are

primarily Cladosporium

cfuim’

By Andersen single-stage impactor (N6),
or equipment designed for airborne
microbial sampling, flow rate at 28.3 L/min
(1 1t’/min) for 4 minutes or equal volume
of air Mould is cultured by

2 % Malt Extract Agar (MEA) and

incubated for 5 days at 25°C.
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TniauantaNuzang usunMs i uduntiegialiduuiunn
Development of Cement Brick with Recycling PET Plastic Bottle

Flakes for Using as Non-Load Bearing Wall

suNIA WosAnlay' uaz sA.a5. 511N g0uR°
Tanapong Puangpinyo' and Assoc. Prof. Tanut Waroonkun, Ph.D.?
ARTAnNTInNITNANERS NUNANENAETedly

E-mail: taotanapong@hotmail.com’, waroonkun@yahoo.com?

UNAnta

IuﬂqaﬁumﬂxﬂizLﬂwwmaanﬁﬁi’ﬁmmﬁﬁu@ﬂwfﬁi@Lf’im Tnenannziaglugiluasssqiog
|4udaita (Disposable Packaging) Tflasa ] 1w mmﬁﬁmﬁgn@mLLuu‘lﬁﬁmwmmm 91A"
gnuazmdeldheusnemdamanaindulidenn  wazdaidnsmahnausldlusdlésng
Faguszinman 7 iy wiauaznszane vnddsilfdamleniadluninimaainmaelduldlu
suamilnenssuiadiumadanviidunisanbEanaszdssinmanaiin Tnsnisihunienn
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Abstract

Amount of plastic waste is increasing steadily. The products made by disposable plastic
packaging are widely used. For example, water bottle consumed by most people is easy to
use and inexpensive. While the disposal of plastic waste is difficult and recycling efficiency of
plastics is not as good as other materials such as glass or paper. Use of plastic bottle waste
as alternative building material is an opportunity to reduce the plastic waste. This study aims
to develop a brick unit for non-load bearing wall that plastic waste can be efficiently used, and
focuses on reducing the heat transfer through building due to climate change. The properties
of material studied include basic physical properties, compressive strength and heat transfer.
Research results show that the specimen with 20% replacement of plastic waste by weight of
fine aggregate, the brick has passed the compressive strength standards with good thermal

insulation performance.
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AENATY (Keywords): 83uAan (Cement Brick), 1aAN141a8N (Recycle material), 19N (PET

Bottle), NNIANUNNILINEA (Compressive Strength), N131a9iUANNTaY (Thermal Insulation)
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Sensitivity Index of Building Envelope on Energy Consumption

for Space Cooling in Thai Detached Houses

AUFFIONNT BUNTWTUN' UAZ AT. ASTE AFNAS
Natthaumporn Inprom' and Daranee Jareemit, Ph.D.
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UNAnga

AN anEnavesiausesslsznaunsatanmsfiinas et Sununsllniaes
i estiuanniAluTudaasTssnntnuAsn awan 131 was nssnaasAnslinasandls
{UsunTa eQUEST3.64 WATNAAINNTANABINAMNUNINALATZITnasuANNEAnylalde
ﬁuﬂizﬁw%(mwmmmﬁmmgm (beta) ANNNNTAATIERANNIUULNTAAIALNANITALATIEN
wudn daulsfiavawasnniige 3 aduusn Ae daudsdlst@vanisiiamannafeuied
mﬁmﬁﬁ@'qmumzf«mﬁ@w%waﬁ@ﬂﬂi’lﬁwﬁqmumnﬁzgm (beta = 0.773) Ta9aINNAD AdULLTAN
fulszananmstnawmanuiauaanil (beta = 0.563) UAZAMLTAINITAANAULAITDIRNIN
(beta = 0.201) AINAAL

Abstract

This research studied an influence of envelope design parameters on energy consumption
for space cooling in 131 Thai detached houses. The total energy consumption (kWh) for space
cooling was performed via using eQUEST3.65. The global sensitivity analysis was used to deter-
mine the parameters, which significantly impacted the building energy performance. It was found
that three of the most significant parameters were SHGC (beta = 0.773) followed by U-value of

walls (beta = 0.563) and absorption of wall colors (beta = 0.201), respectively.

ﬁ'lﬁﬂﬁmw (Keywords): n#8uU81A17 (Building Envelope), TNuAnassUsznnTnuAen (Detached
Houses), WULIANABIAUNANNY (Energy Simulation Model), N33 nsimnasanus (Energy Saving),
nM93LATIEANLY (Sensitivity Analysis)
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Abstract

Trees around building provide shades that can reduce heat on the building fagade. In the
building with shading, heat convection would have high effect on the cooling load. Therefore,
convection heat transfer coefficient is the important variable used to compute convective heat
through building envelope. This research simulates low-rise building by using a computational

fluid dynamics program ANSYS Fluent 16.0 to investigate the airflow and convective heat transfer
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coefficient around the building surrounded by plants. This study covers the effect of position, and
shape of trees on the heat transfer coefficient on the building fagade.

From the simulation with control case and studies cases divided by studies case no.1 is the
linear position of the trees and the zigzag position of the trees in front of building with 4 and 10
meter/second of wind speed and studies case no.2 is the shape of the trees, Pyramid and Layer
shape has been use for simulation with 4 meter/second of wind speed. The result is the zigzag
pattern is more effect to heat transfer coefficient with 20.5 compare to the linear pattern is 4.9
of heat transfer coefficient. This research can provide recommendation for architect or project’s
owner who would like to arrange the plants around buildings and utilize the tree to maximize

convective heat transfer.

ARAT (Keywords): Auliisauanans (Trees Around Building), nswnmanuiau (Convective
I o a &£ v . . °
Heat Transfer), AANLUs@NEN19NIANNTEU (Heat Transfer Coefficient), NNTANUIUWAFNERT

1adlvia (Fluid Dynamics), NIBNANTLAE (Low-rise Building Facade)
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Abstract

This article presents the development of composite materials produced from domestic
natural rubber and waste paper pulp to be used as wall panels and ceiling tiles in architectural
works. The main objective of this research is to study the density, compressive strength, tensile

strength, rate of burning and sound absorption coefficients of the composite materials. The mix
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proportions of composite materials products contain waste paper pulp of 10, 20, 30 and 40
percent by weight of natural rubber. The density, tensile strength, rate of burning and sound
absorption coefficients of the composite materials were tested according to ASTM standards.
Test results showed that an increase in the waste paper pulp ratios have a better density, tensile
strength and sound absorption performance of composite materials. In contrary, the product
with an increase of the waste paper pulp ratios tends to reduce rate of burning and lower pro-
duction cost in comparison with the composite materials available in the market. The results of
this research can be used as a guideline for using waste materials to produce composite panels
for building construction with the acceptable physical, mechanical and sound absorption proper-
ties. Mix proportions and installation of composite panels products can be optimally arranged for

various applications.

ANRNATY (Keywords): £N9W1915998905 (Natural Rubber), nszaneiudald (Waste Paper),
ANIAAN (Filer), Use@nsn1mn1saAdULAEN (Sound Absorption Efficiency)
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