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Abstract: This paper aims to find the optimum thickness for post-tensioned slabs with band beam using
the polynomial optimization method. In the structural analysis, the equivalent frame method using the
ADAPT-PT/RC 2015 software is used. In this study, three widths of the band beam were used such as
1/3, 1/4 and 1/5 of the slab width. The span length of the floor slab in each case was 15, 18 and 20
meters, respectively. The value of live load was 200, 300 and 400 kg/m? which depending on the type of
building's usability, including residential, office and parking areas, were used. In addition to the weight of
the floor itself, the superimposed dead loads such as 120 and 300 kg/m? were taken into account in the
analysis process. The results of the design are then used to find the appropriate thickness using the
polynomial optimization method to provide information for engineers to guide the design and estimate
the cost. Based on the analysis, it was found that the correlation coefficient (R?) was 1.0. For residential,
office and parking areas, the width of the band beam is 1/3 of the floor width, the suitable ratio of span
length to slab’s optimum thickness are 34, 32, and 33, respectively. For the width of the band beam is
1/4 of the width of the slab, the suitable ratio of span length to slab’s optimum thickness are 33, 31, and
32, respectively. In the case of band beam width equal to 1/5 of the width of the slab, the suitable ratio

of span length to slab’s optimum thickness is 31, 29 and 30.
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1 B/4 300 200 19 53.22
B/5 300 200 19 56.25

B/3 300 300 19 53.43

2 B/4 300 300 19 54.50
B/5 300 300 19 59.51

B/3 120 400 19 53.43

3 B/4 120 400 19 54.50
B/5 120 400 19 59.51
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M13199 6 mm‘v\mﬁmm:auﬁmmﬂ'ﬁﬁaaﬁ”nmm‘hq@ SINITLAMULIITI 20 LUAT

Ay nsr@ﬁnr{m}aw SDL LL APUWT  ANINRW
NIIURNT Nib A
(kg/m?) (kg/m?) (cm) (cm)
B/3 300 200 19 57.27
1 B/4 300 200 19 59.30
B/5 300 200 19 63.35
B/3 300 300 19 61.22
2 B/4 300 300 19 63.23
B/5 300 300 19 68.27
B/3 120 400 19 59.49
3 B/4 120 400 19 61.51
B/5 120 400 19 66.53

A19191 7 8ATIRINANNENITIIADAIMN AWV ILHWANL ITA1UADUNTADALIINLRRITRAT AW

fINIVANNENITIN 15 18 AT 20 LUAT

7WAUBIN®  NIWANBIAIN SDL LL AMPRWT  ATINBIIB
N219209A1% N ABAMNHAW
an
(kg/m?) (kg/m?) (cm)
300 200 19 34
B/3 300 300 19 32
aany 120 400 19 33
PDIAU
300 200 19 33
B/4 300 300 19 31
120 400 19 32
300 200 19 31
B/5 300 300 19 29
120 400 19 30
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A BUNTOANUUURUA LS ANURUIVDINRT
Ml laUSumaiasauss azdflefsdniiounse
19 LLammgLLiaé'ﬂﬁama:@mG] wazAszozlng
a9 H HINTBNs AU waznislnsen
szpzpeasdatoanitefveldenudaiiiue
ACI 318-08 [10] WATNIAIFIUEINILDIAT
ABUNIALEINAAN AT [11]

PMNANTILRAIUTNIIUAEIIAAINBFIT9TIN
BINaTINATEEITINABTINAAUNTA tRANLESY
arasausy uazlduuy TasfiuSurmaannia
WRnduiioanurwvesiuiuw ldufiadn 6
fudsmnawniniasundannunwasNwRLTw
5 anninEsuanaInsiALiosanaNInIN
PINWARANTY LTUE IR UUSTUI AN AUTIA
WuifinunwtesiUsuimaiasausanan
Lz B RUAN RN VIR BTN UWAIN S ALTIDE
AARILILINNIINNNIZLLINGIVBIRNINEALTI (Sag)
RN uanmnﬁﬁmﬁhmmnmmﬁu LazZAN
sTafiRNdn afuwa i lulufiena o

ANMFBNIINANUFUANUTIZR 3910161
NOFINITIN (Y) URTAITUABY (X) WAIRN
Watdunnurniiassas ﬁﬂam%'ul,f]uguﬁ
(Z—i = 0) a:vl,ﬁmm%mﬁmm:auﬁq@ﬁ'ﬁﬂﬁﬁm
mﬁaa%’nsam‘iwqmvlﬁ

INTa w1 Post-Tensioning Institute [1]
SATEIUANENITIIRDANUAWITBINY 1R
BHAVDINBAMUNIIIVDIN (B/3) @ vinny 30
WaSoufisudsansinanuenitisdaniny

AWVBIUN BB IS UAaUNTABALTINEREITHA
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fauntef ldannsdnsndnsuginwnonde
FINEINIY LaEIRNa0AT0 WAL 34 32 uas
33 awd1ey wudrdanuiasnin Fenanaladn
SATIFINAINLIITIIAOAINURUITBIN AN
Tauwweh12ad Post-Tensioning Institute [1]

RINNID T LANUNITRAN BN LTI

4. ‘]J‘Vlaiq‘ﬂ

IINNITANHUA BRI VAR TR UE RNV DS
wHnAulfauaaunIasaussnsnasiadaiu
ahalaglwannmamanumanzanaisszdsuis
Wadduwnua ldnsienedlanaiiedieis
lasstoudswonaasdf (Equivalent Frame
Method) laalgldsunsy ADAPT-PT/RC lun1s
trwdruine zdunirdausslassuysal (Fully
Prestress) falARUSINMua108aLTININDFATL
@TmmuiuLuu@i‘@‘i’@ﬁﬁ@%umﬂﬁmﬁfﬂmmﬂ 3
AR LAz NLUUITAIWIMAIUTUI ULAAN
Laﬁué’mmLﬁ'mwa@iamiﬁmﬁmﬁfﬂmmﬂl%m
Taglidvinldwiioussnifadulunauniainnin
winoussnganly aniwiinsaTasaunIIU
i{'mﬁfﬂgaqmaaﬁuﬁam’szﬂs:é’ﬂmmamn
ﬁmﬁfﬂmmngmﬁawﬁgmﬁmﬁfﬂmmn (Load
factor) FaslaiiAnninmssdunusosin wiaw
PIYNM3A5IRELUTIAOULAZ 0O NUULIRANLESY
FUUT9E 0 UONINNUHIZNINTBINITUE UG T
gzl nafiAeduluiud uas auen 119i
lunsdrwrmaziduldatnauiasgiu ACI 318-08
[10] LAzUIATZIRFATUEIANIABUNTALRIULAAN
las358189 [11] Mé'amﬂifuﬁwmmm@iwaﬁa@;
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ANNTaUuzin Post-Tensioning Institute [1] 18
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ANWATIN LAINNNITAN IR IR TUFIUNN DA E
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1 lé 1 U U o
A9 FInaN ledNauT oz [1] 818130
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