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Abstract

This article presents a comparative study on the structural
design for earthquake resistance of commercial building using
column and beam structures following Building Control Act,
B.E.2566 and ASCE 7-16. The study examines the effects of live
loads specified in Building Control Act, B.E.2566 in conjunction
with seismic acceleration values from Building Control Act,
B.E.2564 for a building located in Mueang District, Chiang Mai
Province. The results indicate that when using load combination
factors from ASCE 7-16, the design of structural columns requires
a greater amount of main reinforcement and shear
reinforcement in certain columns compared to those designed
using the load combination factors from Building Control Act,
B.E.2566. This difference is primarily influenced by load

combinations where seismic forces dominate. Similarly, in beam

design, the use of ASCE 7-16 load combination factors results in

higher amounts of both main reinforcement and shear
reinforcement in certain beams compared to Building Control
Act, B.E.2566 Furthermore, it was found that reducing the dead
load through the use of lightweight materials and modifying the
live load based on the building type, as specified in the
Ministerial Regulation, can contribute to a reduction in the
required reinforcement in both columns and beams.

Keywords:  Column and Beam Structures, Earthquake

Resistance Structure, Load Combination.
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157199 2 AnsmevauesnelureuaInUNSHvedse (Load Case)

Dawasns | wia ANNIINOUAUBIVD LA
povauRY | usail A Grid Line

ussneluan |nsevih| A2 | A3 | B2 | B3 | G2 | C3 | D2 | D3
ALSINY DL [23.38]18.99|42.43|33.81|26.61 |23.03 |31.85 |29.45
WY LL 6.80 | 5.81 | 15.25|12.61| 899 | 7.87 | 4.13 | 4.17
(Tons) EX 226 | 483 | 4.17 | 510 | 232 | 0.15 | 0.75 | 0.09
EY 9.74 | 7.85 [20.90[11.80| 9.33 | 6.63 | 1.70 | 1.81
Alanuusaa | DL | 008 | 089 | 0.11 | 0.34 | 0.13 | 0.07 | 0.19 | 0.13
wnu 2-2 LL 0.04 | 0.28 | 0.05 | 0.17 | 0.07 | 0.03 | 0.07 | 0.04
(Tons.m) EX 0.78 | 237 | 1.01 | 097 | 1.35 | 1.29 | 233 | 2.30
EY 0.14 | 1.73 | 0.14 | 0.18 | 0.12 | 0.09 | 0.08 | 0.07
Aluugan | DL | 27 | 266 | 1.70 | 121 | 042 | 028 | 1.12 | 1.19
wnu 3-3 LL 1.19 1 1.26 | 0.75 | 049 | 0.23 | 0.16 | 0.21 | 0.22
(Tons.m) EX 0.58 | 0.67 | 0.31 | 1.09 | 0.56 | 0.16 | 0.14 | 0.21
EY 1751 1.22 | 310 | 270 | 1.72 | 1.39 | 0.61 | 0.63
Ausadou | DL | 131 | 388 | 1.00 | 0.78 | 0.28 | 0.19 | 0.60 | 0.63
unu 2-2 LL | 058 | 1.90 | 048 | 0.32 | 0.15 | 0.11 | 0.10 | O0.11
(Tons) EX 0311093 | 0.17 | 0.75 | 0.34 | 0.07 | 0.08 | 0.13
EY 0.52 | 284 | 1.87 | 1.37 | 0.84 | 0.65 | 0.22 | 0.23
Ausadey | DL | 005 | 263 | 001 | 0.17 | 0.07 | 0.04 | 0.11 | 0.08
unu 3-3 LL 0.02 | 0.79 | 0.01 | 0.08 | 0.04 | 0.02 | 0.04 | 0.03
(Tons) EX 0.42 | 288 | 0.18 | 0.17 | 0.80 | 0.73 | 1.37 | 1.32
Ey | 0.08 [ 4.18 | 0.06 | 0.08 | 0.06 | 0.05 | 0.04 | 0.04

TuvusafgrfwiioNansanAIn1TRavaReIn18lUUDIATUAS
A151991 3 WU AUlULWILAY Y WY AU Grid Line 2A-B %138 Grid
Line 3A-B A19nN38 EX avtiaefignlunnnisnauaussialuuudan
wazhsudowllesnussegluiiAnimeainiuaiy aluuuddnves
AuidlssudaukazlauuduInd1a1nnsal DL uag EY agiangegn
aduiululngduegiudmunisesnuuazimininsgyideniu A
10Nl LL dAdeeninnsdl DL wSe EY WU AU Grid Line 3C-D
TAnannsel EY geaar1a1nnsdl DL Wudusuana Arannsdl LL fan
o & v | ' o ' a P I
andusuduany daAusudeuvesnuaiannsdl DL dargegadu
duann A1annsdl BY Wudusuaes Ameinnsdl LL densndududy
aueniuAuinisudminusnaensd LL aggendn EY

AuluRLILAY X LWUATUT Grid Line A2-3 %38 Grid Line B2-3
A191NNTR EY Anateefianlunnn1snauauaanaluudfnuas s
Woullasmnusseglufirmsiainiuam Alumudauvesnunuin
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A191nn5dl DL degean nsdl EX farduduaeuddansiialndifes
fiunsel DL A1annsdl LL fansdudusuany aluwuduinvesniu
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WUIARINNTal EX dA1gean nsel DL Simsuduaesuaznsal LL didn
dudva dduAusudeuvesaudaiainnsdl OL dargeandu
duann A1annsal EX Wududuass A1annsdl LL Seendususy
augnuAUIINESudmlinusTngansdl LL 9ggandnngel EX
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A15199 3 ANsREUAUBINElUTDIATUANTTATD LTS (Load Case)

4iause AnsnpUANee s EluAEER
Grid , 7l = =

lre | ™ i Tuusiay Tuusiuan usudeu

(kg.m) (kg.m) (kg)
DL 2910.11 3174.21 6300.74
LL 1091.87 1361.04 2422.39
B EX 219.56 766.75 986.52
EY 2609.02 1123.06 2642.79
DL 2064.23 2214.68 4003.74
LL 849.21 1000.42 1690.12
2 BC EX 375.34 354.60 281.00
EY 1594.46 1687.14 1367.07
DL 346.46 162.64 745.15

LL 87.90 18.29 41.64
b EX 428.74 417.56 331.88
EY 1902.27 1962.79 1515.71
DL 2318.84 2289.99 4880.93
LL 994.11 997.48 1932.10
A EX 1391.17 1630.13 3021.31
EY 2555.16 124381 2480.88
DL 1856.88 1943.3 3866.54
LL 820.19 928.87 1813.76
’ Be EX 171.80 113.85 127.34
EY 1670.01 1683.21 1197.27
DL 333.60 168.61 739.77

LL 84.94 16.86 39.92
R 21178 185.96 155.98
EY 1908.99 1986.40 1527.60
DL 1849.23 994.85 4613.50
A 03 LL 558.72 331.51 1305.01
EX 6609.21 6130.65 6848.07
EY 2993.47 1892.04 9799.79
DL 2086.09 1079.88 3305.64
LL 889.27 500.98 1439.90
B z2 EX 2132.78 2141.63 2175.89

EY 28.97 42.51 25.35
DL 1847.56 1007.23 2470.58
LL 1314.47 727.98 177691

C 2-3

EX 1693.34 1670.79 731.33

EY 25.77 24.49 10.93
DL 2038.27 1120.82 253531
o 03 LL 994.85 555.88 1231.62
EX 2001.35 1971.58 108591

EY 4.82 7.70 4.19
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Grid Line A-2 lay A-3 Jaurant1daiviniu 0.25 4. x 0.40 4.
FoensUBnaundniadundndeniigawiniy 10.00 sq.cm daiandl

Grid Line B-2 uay B-3 fuuianiidavindu 0.25 4. x 0.50 1.A89n13
VS niaundniiesiganindy 12.50 sqem sniiuanii
fwnla Grid Line D-2 FafiiuUSinaumdniadumdndidasnisuinniy
Uinaumdnamdniiesgadanviniu 11.19 sqem lesanusemna
LLmLLﬂuﬁﬁmqqqﬂLﬁaﬁmimﬁwﬂwﬁmﬁmﬁuﬁ Grid Line C-2, C-3,
D-3 fiflvuianiigafe 0.20 . x 0.40 1. lnefoen1sUSauMEn
wwSumantiosigaivitiu 8.00 sqem Tudrumdniasusesmudna
\Wounndudosnsuimamaniaiusesiivosiian sniuiandl Grid
Line A-3 #oan1sunninndniaiusesiosiigalnedosnisiviafiy
5.73 sq.cm/m @wmsulasnlulnu major kag 5.85 sq.cm/m @Sy
Uaonluwni minor

= = < = Y o o o
M3 4 ﬂill’?mL"WﬁﬂLaﬁll‘WaﬂLLﬁ%i@\ﬁJENLﬁ']W']Nﬂ{]ﬂi%Vﬁ'NQ‘UU‘V] 64
W.A. 2527

AUSTINvEnES RIS
Grid aumimuquﬁlﬂuﬂﬁ L. Waniasuses
Line AU BT REET (sq.cm/m)

g Major (3-3) | Minor (2-2)

A-2 1.7DL+2.0LL 10.00 0.00 0.00
A-3 1.7DL+2.0LL 10.00 5.73 5.85
B-2 1.7DL+2.0LL 12.50 0.00 0.00
B-3 1.70L+2.0LL 12.50 0.00 0.00
c-2 1.7DL+2.0LL 8.00 0.00 0.00
c3 1.7DL+2.0LL 8.00 0.00 0.00
D-2 1.7DL+2.0LL 11.19 0.00 0.00
D-3 1.7DL+2.0LL 8.00 0.00 0.00

e?m%m;mc%’a@mﬁmﬂ’ﬂusinﬂmmgniwswﬂ W.A.2566 619
As197 5 nudFavaniaunanuazsesueaaainyaiigu
ﬁmﬁﬂussnﬂmmamsmwﬂ WA, 2566 NUIUMANETUNANVEA
wndulngjfafeansuiinaivaniaiundniidosian 1wy wanil Grid
Line A-2 fvwanidawindu 0.25 1. x 0.40 u. feanisusunaunin
wwSumandesfiaawindu 10.00 sq.cm @2uand Grid Line B-2 uay
B-3 fvwanthdnindu 0.25 4. x 0.50 w.fesnsuSuauviniady
wantiosfianiiafy 12.50 sq.cm snLiueidumieGnd Line A-3
AUSInumEnESuEnTidesnisiien 13.77 sqem Fannniiunm
wanuasuvaniitiosan uarluviiueaifendu Grid Line D-2 uay D-3
AUSInumEnESIvanTidean1siaiify 17.91 sqcm way 13.30
sq.cm auarnuiiAruinnISuaud naSunandosdn dau
fumbsduiivihdaientudl Grid Line C-2 way C-3 Afuuiamiign
f90.20 1. x 0.40 u. InesansUaUnEnESuanTiasfignwintu
8.00 sq.cm Tudumdniadusemuinanfieunnsudesnisusunm
wania3usesfidesian sniiuied Grid Line A-3 Fosnisunnia
waniasusesosiigalnefeanisviniu 3.66 sq.cm/m dmdutaen
Tuwnw major way 7.80 sq.cm/m dmsudasnluuni minor et
wuilunnnsdfifmaniasundnifisdunnminaiumdniidosiian
ﬁ]zmmﬂﬂm’iﬁLﬁuﬂ;mﬁn@mﬁwﬁﬂmmﬂNamzm'w nsdl DL, LL,
EX uaz EY tufoussunuivlmiinanssnusgsnndeuiinawman
Sumdnuazsesena wazdwaninniinislingnignsisadui 6
W.A. 2527
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AUSIaunanEsuAidesnns
e R et e W SIS
Line ! wan (sg.cm/m)

(sgqcm) | Major (3-3) | Minor(2-2)

A-2 1.4DL+1.7LL 10.00 0.00 0.00
A-3 | 0.75(1.4DL+1.7LL)-1.0EX+0.3EY 13.77 3.66 7.80
B-2 1.4DL+1.7LL 12.50 0.00 0.00
B-3 | 0.75(1.4DL+1.7LL)-0.3EX-1.0EY 12.50 0.00 0.00
C-2 1.4DL+1.7LL 8.00 0.00 0.00
-3 1.4DL+1.7LL 8.00 0.00 0.00
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