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The analysis and design of high-rise buildings in areas near the Mekong River
of DPT standard 1311-50 for wind load calculation and

response of buildings, second area. Episode 1
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Abstract
The Analysis and design high-rise building in areas near the Mekong River presents several specific
challenges due to the unique environmental, geological, and hydrological conditions of the region. Designing

a building close to a river, it's essential to consider both environmental factors and structural stability.
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Absolutely, when conducting the analysis and design of a structure, especially one situated near the Mekong
River, it's crucial to consider a wide range of factors to ensure its safety and stability and, probability analysis
of earthquake conditions and selecting appropriate materials for construction of buildings to withstand the
impact forces of tall structures is a critical aspect of structural engineering. Structural design is a crucial
aspect of engineering that ensures buildings and structures can withstand various loads and forces while
maintaining stability, safety, and functionality. Designing complex structures such as tall buildings involves
intricate engineering analyses to ensure their safety and performance. To compare the bending moment,
maximum shear strength, and deflection of tall buildings using different structural materials (steel and
concrete) and design standards (Thailand). The analysis results show that the bending moment Shear
strength and deflection and Overturning moment which shows the safety ratio of high-rise buildings.
This research can be used as a guideline for actual construction or to investigate high-rise buildings built
near the Mekong River in the future, including other natural elements that can affect the building in the

long term.
Keywords: High-rise building, Win load, Earthquake, Analysis
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Figure 1. The boundaries of Thai provinces located on the banks of the Mekong River.
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1) 11M551UN1590NHUULATIAS AN

AISC 316-89 Manual of Steel Construction: Allowable Stress Design, 9th Edition

2) 11MIFIUNTOBNWUULATIATNABUNTA

ACI318M-08 Building Code Requirements for Structural Concrete and Commentary

3) WIRsFIUNITERNKUUAMSUUSTINALYEY
UUW.1311-50  AINTFIUNITAIUIULIDULALNITNBUAUDIVBIDIANT
(Department of Public Works and Town & Country Planning, 2007)

2.1.3 NTIATIENUAETIUTINTBYALANIZUTIAATUINUTIANINTY (Department of Public

Works and Town & Country Planning, 2007)
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2.2 Mmynsvideya
2.2.1 malanziiminlussnuuuiilddmiulasiadisainsgs
nnsENII AmuaniseenuuulasiaiisenasuardnyuruazguandAvesianildluay
1A59851991A15 W.A. 2566 (Ministry of Interior, 2023)

UminUssNNAN (Dead Loads)

wan 7,850 kg/m’
agilliley 2,800 kg/m’
ABUNIALESUAN 2,400 kg/m’
A5%aN 2,560 kg/m’
funy 1,800 kg/m’
1h 1,000 kg/m?

WntinussyninsAualy (General SDL)

funsBguoyAT UL 180 kg/m*
Aunsdguoayfiuie 360 kg/m’
HUNAULAZIUTEUY 30 kg/m’
Hunszidas 100 kg/m?
Nufiuwnsiin fuseu 150 kg/m?
Nududdngy 50 kg/m?
Yudanerunun 50 . 120 kg/m’
wiuiuduSagusmiunthneunin 240 kg/m*

Uniinussnnas (Live Load)
AN/ Aesu/ iosada 300 kg/m’

Jadinssants/ viedlay/ Jule/ HosUsea 500 kg/m’

NOUATOIINT AT
ndaAlATanan 50 kg/m?
AUAIANIONAIAIABUNTA 150 kg/m’

2.2.2 ymsgudagluneairedmiulaseaing
1) ARuN3IA MasdaUsydvetviinounIngUNIINTEUBNYUIAEUNIANENaTs 6 T 9Ny 28 Tu

Tuwmardiuvedlaseasne svsasliaead

AaunsnamsulAsasaly fc© = 280 ksc.
ABUNSAA NS UL AR UL A HITIS UL fc© = 350 ksc.
ABUNIANENUAIMTUTOILANUKALFIUIIN fc = 150 ksc.

2) WiANLEY
widniasuwn 28 uu. July [Wuwmdndedesuila Hot-rolled High Yield sefiu SD-50

wanEsuwn 10 - 25 wu. Wuwmandeseeuila Hot-rolled High Yield sefiu SD-40
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WAL 9 1. wazidnni Wuwanaila Hot-rolled Mild Steel 56U SR-24 anul
3) L‘Vi?in;s‘lJWiiiu (Structural Steel)

ASTM A36 %38 JIS G3101, SS400 Fy = (2400 ksc.)

ASTM A572 1n5A 50 Fy = (4000 ksc.)

2.2.3 11ATFIUNTATUIMLITIAULAZNITADUAUDIVDIBIANT NEN.1311-50

m’mLéaauqqqmﬁiﬁiﬂumiaaﬂmuL“f]uﬁaﬁmumﬁﬁmﬁnmmﬂqqqmLﬁaammmamﬁmw‘hﬁ’u
Iﬂidﬂ%ﬁﬁwﬁdﬁuﬁ’lmmLgaauﬁ}ug’luﬁmunmﬂﬁu 50 U (Department of Public Works and Town & Country
Planning, 2007) 8BALUUANLNIATIIUNMIATLIUTIANLAZNTABUALDIYBIRIANT NTules1BN1Tuasaileas lagdn
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V- = TrVso
ﬁuﬁﬂﬁjmﬁ 2 Vso = 27 nus
TF - 100
V. = 27 nus

Figure 2. Reference wind speed zoning map.

(Department of Public Works and Town & Country Planning, 2007)
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o o

nsldszuulniuazssuuuuemeniiuseansainlunsunssshwenaisamsinssuen du3dedimuarun

aAnsalinsyegaail (Wunatuvdlus uaswu)

AINNFIVDIDIAITES 79.50 LuUmg
mmmamquéﬂmwaqgm 51.80 Luss
mmm’gmquéﬂmwmmmsqq 12.90 LU

NITIITWUNYNTENTI Y 2566 (Ministry of Interior, 2023)
CONCRETE DESIGN

1) 1.0DL + 1.0LL

2) 1.4DL + 1.7LL

3) 0.75(1.4DL+ 1.7LL) + 1.6WL
4) 0.75(1.4DL+ 1.7LL) - 1.6WL
5) 0.9DL + 1.6WL

6) 0.90L - 1.6WL

7) 0.75(1.4DL+ 1.7LL) + 1.0EQ
8) 0.75(1.4DL+ 1.7LL) - 1.0EQ
9) 0.9DL + 1.0EQ

10) 0.9DL - 1.0EQ

STEEL DESIGN

1) 1.0DL + 1.0LL

2) 1.0DL + 0.75LL+0.75WL
3) 0.6DL+ 1.0WL

Figure 3. Floor plan of the building's base from floors 1 to 5.
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Figure 4. Floor plan of the building from the 6th to the 22nd floor.
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Figure 5. Side view of the building from the 1st to the 22nd floor.
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3. NAN15998
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PndmnnsEyLarLsaNneme Ul

Lateral Force —
Two-way Slab ‘

s

‘ Qutriggers

1 Shear Wall

LR R

Figure 6. The forces acting on the structure of a high-rise building.

3.1 NISLARBUAIMNIIAIUYNS

3.1.1 N15LARBUAINIIAIULIS unU X (Displacement.)

midas Gen
POST-PROCESSOR

yax: 10000 T DISPLACEMENT
Ly %-DIRECTION
1.05
0.95
0.85
I { 0.75
0.65
0.55
0.45
0.35
0.25
0.15
0.00
-0.05

CBALL: RC ENV_SE~

MRX @ 4804

MIN : 1058

FILE: 2023-0%-03~

UNIT: cm

DRATE: 09/04/2023
VIEW-DIRECTION

b

Figure 7. The standard lateral displacement shall not exceed L/500 = 7950/500 = 15.90 cm.
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3.1.2 N15LAABUAINIIATULIS wnY Y (Displacement.)

midas Gen
POST-PROCESSCR

A 111111111”"' DISPLACEMENT

Y-DIRECTION
1.10
0.59
o.g8
0.78
0.€7
0.57
0.48
0.35
0.25
0.14
0.00

-0.07

CBALL: RC ENV_SE~

MAX : 2841

MIN : 323

FILE: 2023-08-03~

THIT: cm

DATE: 05/04/2023
VIEW-DIRECTICN

Y

Figure 8. The standard lateral displacement shall not exceed L/500 = 7950/500 = 15.90 cm.

3.2 N15M9AINIAUT199lA59851981A5 Drift Index (DI)

1.380 .

Drift Index (D) = = ——— s aunn 1
(7950)

Drift Index (DI) = 0.00017 < 0.0025 —--- OK

A1 Drift Index (DI) fignwailafiantdesnitanditivuslyt fedimiiu (Saengsai & Thanapisutwong,
2021)

3.3 AMSMIATIULUANENAIT DATIVFDULEABIAINAISWANATY Overturning Moment.
nastmtngmns = 21,000 tons.

NATIULIILAU X A Y 1Ak WIX,y) 11,080 tonf-m.

SnsrdunuUasnsusenisnanain SF. = M reaction / M action X,Y — axis
21,000(>0) .
SF=———2— o
11080 auNIIN 2
S.F. XY - axis = 122 > 15 —— OK (Saengsai & Thanapisutwong, 2021)
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4. HaN1TIATIEVdaYALAZIATIZYINE

1) M3adaufmeiiudie (Displacement)

nawdousdutteesemssudunarnimiinussnnssidutisfeussan Taonisindousaionun
48491013 (Total drift) fiadoudamiefiudng unu X uag wnu Y iluvddunusiinsguililunmsiesesiuay
ponuuulnssaieenns Fsmsiedeudamadiudng wnu X uag unu Y azdinadenudasndulagaunmuyes

1A MINTALAABTHFLANIUINNLSUFYANIUNPUDNABLITIAN AL TUALARDUAINIIA U NILAATUY 1Y

WAU X = 1.05 WwumiLung

WANY = 1.10 lQURLUAS

IngA1u1nsgIuAd audnen1ut199g by L/500= 7950/500 = 15.90 cm. @eA17tAnd ulsiiiuen
MSFILAAMUA G073
2) nslasdamentutn9vadlaseai1eeans Drift Index (DI)
A v v & | & . & a a P A o o &
N15Ad oUAIFUNNSENIN9TY (Story drift) Iaeviluasleuiarsanluwuuiidunisiedeudduing
JeWitU Favanedls nsiadauninudeduingseninaiuvestudaluiiegmdevuninansan a1nsineiangg
a1ud1einisgaiinuaailivanssdullussazuinsgiunisneassvesunazUseina (We Love Steel
Construction, 2023) uazsinagldafiuanarsiunudnvauzlsznvveanns Msaauau Drift iiadunisanaang

Femefienaiaduiududi lilddmvedasaiisuimineinsgu Cladding veuens way nianelu

21A15 (Partition) HIAINTIAIFAINISUT9ALS

Drift Index (D) = 0.00017 < 0.0025

TngAinvuliiAuAIasgINinue fod i

3) nMamAussluudnanadn ansavgautaiesnwnnswanAd1 Overturning Moment.

nmsmawslusudndnadn lunsrvaunmemdmnssuildlunsiiengiuazduaunnudedions
Aeduanussiiflusuindnahgafuniifilasaieansauld lusuimdnadunanussdidnisnssvhigavu
vidoaidousiovedlasiaing Fsenainanusudenuainuianies ussln voussau Afnsnagviuulaseadh

Snadruvaoaduiiunisndnatt wildandasdiuseninduuuddruniuniandnatit e
(Total righting moment) m"eﬂ:uL@JuﬁﬁgﬂﬁumﬁdaIﬁLﬁmmiwaﬂﬂﬁgﬁ (Total overturning moment) ﬁamﬂzamauax

AMSNANATNSUNANDF TIAANLSI U UANENAINT LS

S.F. XY — axis = 122 > 1.5

Tnaafiinduliinuasnasgiuniimun fo31mu
WenAusarAAENUsEANETIAATWA 9 uda tivinnseenuuulasaine1nsge Lawn §1usin wan

Ay Tule suansu
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Figure 10. Column plan.
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o||2-oBre(exTRA )
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SECTION B1 (SUPP)

v A 120
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3-p620

Ty PRE)

0.30

¥ il 3-DE20(EXTRA.)
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Figure 11. Beam plan.

L2/a Li/a

L1/4
S "t

it | | sl | ppwaoon fif
ars y It ®
| % T

| L2 |
+ -+
aewihy s (i fuiitoly
e
[[rerson  peenay

§|: T I

| 7
L L2 |,

+
arwis “sz” (Frud) Fufflulosdehi

= Ol

Ll MAX = 550 m

—

LI MAX = 300 m

L2/ u/4

t—t t t

| e sas
artt

L1/4

1
|_preeesss 1o
i i

2 & vang

L1 uAX = 550 m |
+

ameity "s3” (sufu) Fuhisndn

=0

oEse0 5N —
oerze0 20m.

[
awaifule "sT-17 "s1-2"
I|E T

Figure 12. Floor and stair plan.
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