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Analyze the effect of wind load for building using TCVN 2737:2023 and software CFD
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TGM TAT

Bai bao nay trinh bay viec phan tich tai trong gid tac dung lén
cang trinh béng cach k&t hep phireng phap tinh toan theo Tigu
chudn Viet Nam TCVN 2737:2023 va phuong phap ma phing sd
Dang luc hoc chat lew (CFD), st dung phan mém RWIND. Myc tiéu
cha nghién ciru |3 danh gia su khac bigt va tinh itng dung cia hai
phuong phép, dic biet ddi vai cac cang trinh ca hinh dang mat
béng phirc tap va mat ding thay ddi theo chiéu cao. Phuong phép
CFD (Computational Fluid Dynamics) |a mat céng cu ma phang
sl tin cay nhdm du doan sv chuyén dang cia cac dang khi xung
quanh cang trinh va tac dang gid |&n cong trinh. Nghign citu st
dung quy trinh ma phang CFD dé khao séat phan bd van tdc gid,
dang gia va &p suét trén bé mat cang trinh. So sanh két qua thu
duge tir ma phang CFD vai tinh toan theo TCVN 2737:2023 cho
thdy ca su chénh lach dang k& vé gia tri tai trong gid, tdy thudc
vao hinh dang va diéu kién cu thé cia cang trinh.

Tir khaa: Tai trong gia; ma phang khi dang hoc; TEVN 2737:2023; CFD.

1.DAT VAN DE

Tinh toan tai trong gié tac dung Ién céng trinh la mét van dé
luén thu hat sy quan tam 1én cla cac ky su két cau, dac biét doi vai
cac coéng trinh ¢6 hinh dang phtic tap hoac chiéu cao I6n. Ban than
tai trong gio ¢6 co ché tac dung phuc tap do dac tinh ngau nhién,
thay d6i theo thai gian va khéng gian clia né.

Hién nay, nhiéu tiéu chuén thiét ké phé bién trén thé gidi va
tai Vit Nam dugc sir dung dé xac dinh tai trong gié, bao gém Tiéu
chuén Viét Nam TCVN 2737:2023 (thay thé TCVN 2737:1995), cling
Vi cac tiéu chudn quéc té nhu ASCE/SEI 7-16 (va cac phién ban nhu
ASCE 7-22) clia Hoa Ky, va EN 1991-1-4 (Eurocode 1) clia chau Au.
Ngoai ra, cac tiéu chuan khéc ciing dugc tham khdo nhu AS/NZS
1170.2:2011 va ISO 4354:2009. Tuy nhién, cac tiéu chudn nay thudng

202| XAYDUNG 02.2026 | ISSN 2734-9888

ABSTRACT

This paper presents the analysis of wind loads acting on a
structure by combining the calculation method according to the
Vietnamese Standard TCVN 2737:2023 and the Computational
Fluid Dynamics (CFD) simulation method, utilizing software such
as RWIND. The aim of this research is to evaluate the differences
and applicability of the two methods, especially for structures
with complex floor plans and facades changing with height. CFD
analysis is acknowledged as a highly reliable numerical simulation
tool used to predict the movement of air flows around the
structure and the resulting wind effects. The study uses the CFD
simulation process to investigate the distribution of wind velocity,
air flow, and pressure on the structure's surface. Comparison of
results obtained from CFD modelling and calculating according
TCVN 2737:2023, 1t shows that the differences about value of wind
lnading depend on the shape and boundary condition of building.
Keywords: Wind load; aerodynamic simulation; Vietnamese

standard 2737:2023; CFD.

chi cung cap hudng dan tinh toan cho nhiing tda nha co gidi han
nhat dinh vé chiéu cao, hinh dédng céng trinh (nhu mat bang hinh
chit nhat hodc d6i xting) va hudng gio, va thudng khéng dé cap ro
rang dén cac cong trinh cé hinh dang phtic tap va chiéu cao I1én. Cac
tiéu chudn thiét k& Viet Nam hién hanh (nhu TCVN 2737:1995) chua
dé cap rd vé thanh phan luc ngang gié hay anh hudng cla cac cong
trinh 1an can dén két qua phan tich gio tinh.

Vi vay, d6i vai cac cong trinh nam ngoai pham vi xem xét ctia
tiéu chuan, cdc phuong phap tién ti€n hon nhu Mé phéng tinh toan
Déng luc hoc chat luu (CFD) la hét stic can thiét. CFD (Computational
Fluid Dynamics) Ia mét nhanh clia co hoc chat luu, st dung phuong
phap s6 dé mé ta va du doan su chuyén déng cda chat luu (khi,
I16ng), va dugc cdng nhan la mét cong cu moé phong s6 kha tin cay
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nham dy doén su chuyén déng clia cac dong khi xung quanh céng
trinh va xac dinh dugc thanh phan tinh cua tai trong gié. Cac phan
mém mé phéng CFD phé bién dugc st dung trong linh vuc xay
dung bao gom: Ansys Fluent [1-8], Autodesk CFD [9], OpenFOAM
[10-17], va RWIND. Trong dé, phan mém RWIND dugc chu y trong
viéc phan tich tuong tac gitta dong chuyén ddng khong khi (gio) véi
céng trinh. Phan mém hé trg ngudi dung khai bao cac hudng gié,
van téc gio trung binh ¢é dinh.

Cac nghién clu so sanh dac diém tinh toan tai trong gié gilta
TCVN 2737:2023, ASCE 7-16, va EN 1991-1-4 cho thay c6 su chénh
léch dang ké vé két qua tinh toén tai trong va noi luc clia két ciu,
do su khac biét trong viéc xac dinh van téc gi6 co sd, phan nhom
dia hinh, profile van téc gi6, va cach tinh hé sé hiéu tng gié giat. Su
chénh léch nay khdng dinh tdm quan trong cta viéc kiém ching va
lua chon phuang phap tinh toan phu hop.

Trong nghién ctiu nay, phan tich anh hudng cda gié Ién cong
trinh dua trén phan mém RWIND. Théng s6 gié dugc ldy dua trén
ban dé gi6 vdi ap luc gi6 co s& dua trén tiéu chuan tai trong TCVN
2737:2023. Cac két qua khao sat bao gom ap luc gié 1én bé mat
cbng trinh, hé s khi ddng va van toc gié bao quanh toa nha.
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Hinh 1. M hinh toa nha Bitexco vdi ham gi6 kich thudc 400x200x400 m

2. MO HiNH TREN PHAN MEM RWIND

2.1. M ta du én

Toa nha Bitexco toa lac tai s6 2 Hai Triéu, phudng Sai Gon,
TPHCM. Cong trinh ¢6 téng dién tich san 119,000 m?, dién tich san
6,100 m?, bao gém 68 tang va 3 tang ham. Day la céng trinh thudc
top 4 cdng trinh cao nhat viét Nam.

Mé hinh toa nha Bitexco dugc thé hién trong Hinh 1 mé phdng
theo kich thudc thuc té ctia cdng trinh véi chiéu cao 262.5 m va kich
thudéc khung phan tich gi6 D =400 m, Dy=200 m, va D =400 m.

2.2.Théng s dau vao phan mém

Cac théng sé dau vao cta mé hinh phan tich CFD dugc
thé hién trong Hinh 2. T6c d6 gi6 gid dinh v=30m/s véi dia hinh
thong thoéang.
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(a) Thong s6 gié theo cao @ (b) Thong s6 dong chdy trong mé hinh CFD

Hinh 2. Cac diéu kién dau vao md hinh phan tich CFD trong phan mém RWIND

Viéc xac dinh cac théng s6 dau vao cho mé hinh ap dung theo
Hinh 2 trong phan mém RWIND dugc gia dinh dua theo théng s6
gi6 tai TRHCM.

2.3. Két qua phan tich bing mé hinh 3D
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Hinh 3. Trudng van tdc gié bao quanh cong trinh

Hinh 3 thé hién trudng van t6c gié bao quanh cong trinh véi
hai géc nhin vuéng géc. Van téc gié 16n nhat dat dugc khi théi qua
c6ng trinh 13 59.85 m/s & mép cong trinh tai vj tri ti€p giap cda phan
dé va phan than. Bac biét viing xoay suat hién phia dudi cong trinh.
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Hinh 4.Trutng &p sudt tac dung Ién cong trinh
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(a) Géc nhin phuong y (b) Géc nhin phuong x

Hinh 5. Hé 56 khi dong tac dung Ién cong trinh

Trudng &p sudt tac dung lén cong trinh dugc thé hién qua
Hinh 4, ap luc day & phia don gi6 16n nhat va ap luc am phia khuat
gio. Luc hut I6n nhat tap trung 8 mép cong trinh va vudng goc véi
huéng gié. Hé s6 déng hoc clia cong trinh dugc thé hién qua Hinh 5
vGi hé s6 duang & mat don gid va hé s am & mat khuat gio. Dac biét
hé s6 tai mép cong trinh gap hai lan d6 I6n cta phan dén gié. Hé s6
Cp 16n nhat tai khu vuc sdnh don truc thang va hé sé hat [6n nhat
tai doc hai mép cong trinh. Hé s6 khi dong doc theo truc hudng tac
dung theo cao d6 cong trinh dugc thé hién & Hinh 6. Diéu nay c6 thé
5o sanh vai tiéu chudn TCVN 2737:2023 1a 1.3 0.2 cho céng trinh
vat goc tai khu vuc trung tam.

Surface Cp Coefficient

Hinh 6. Hé 56 khi dong tac dung theo cao dd cong trinh

3.KET LUAN

M6 phdng bai toan phan tich tdc dong cda gioé 1én cong trinh
nha cao tang s dung phan mém RWIND vdi cong trinh toa nha
Bitexco 8 TPHCM. Ap luc gi6 lén cong trinh véi hé s6 dong hoc trén
toan cong trinh da dugc khao sat. Bén canh dé, van téc gié xung
quanh céng trinh vdi van téc gio trung binh dau vao 30 m/s dugc ap
dung. M6 hinh ham gié dugc khéo sat véi kich thudc 400x200x400
m. Hién tuong I6c xody xuat hién & vung khuat gié dugc khao sat.
Ap luc hat 16n nhat tap trung doc theo hai mép céng trinh véi d6 16n
g4p hai lan ap luc day cda gié.

L&i cdm on: Nghién ctu nay duoc tai trg bdi Trudng Dai
hoc Nguyén Tat Thanh, TPHCM trong khuén khé dé tai ma s6
2025.01.189/HD-NCKH.

204| XAYDUNG 02.2026 | ISSN 2734-9888

TAI LIEU THAM KHAO

[1]. Bouyer, J., Inard, C., & Musy, M. (2011). Microclimatic coupling as a solution to improve
building energy simulation in an urban context. Energy and buildings, 43(7), 1549-1559.

[21.Yi, Y. K., & Feng, N. (2013, September). Dynamic integration between building
energy simulation (BES) and computational fluid dynamics (CFD) simulation for building
exterior surface. In Building Simulation (Vol. 6, No. 3, pp. 297-308). Berlin/Heidelberg:
Springer Berlin Heidelberg.

[3]. Toparlar, Y., Blocken, B., Maiheu, B., & Vian Heijst, G. J. F. (2018). Impact of urban
microclimate on summertime building cooling demand: A parametric analysis for Antwerp,
Belgium. Applied Energy, 228, 852-872.

[4]. Zhang, R., Mirzaei, P. A., & Jones, B. (2018). Development of a dynamic external
CFD and BES coupling framework for application of urban neighbourhoods energy
modelling. Building and Environment, 146, 37-49.

[5]. Shirzadi, M., Naghashzadegan, M., & Mirzaei, P. A. (2019). Developing a
framework for improvement of building thermal performance modeling under urban
microclimate interactions. Sustainable cities and society, 44, 27-39.

[6]. Shen, P, &Wang, Z. (2020). How neighborhood form influences building energy
use in winter design condition: Case study of Chicago using CFD coupled simulation. Journal
of Cleaner Production, 261, 121094.

[7]. Aghamolaei, R., Fallahpour, M., & Mirzaei, P. A. (2021). Tempo-spatial
thermal comfort analysis of urban heat island with coupling of CFD and building energy
simulation. Energy and Buildings, 251, 111317.

[8]. Zhang, R., & Mirzaei, P. A. (2021). Virtual dynamic coupling of computational
fluid dynamics-building energy simulation-artificial intelligence: Case study of urban
neighbourhood effect on buildings’ energy demand. Building and Environment, 195,
107728.

[9]. Javanroodi, K., & Nik, V. M. (2019). Impacts of microclimate conditions on the
energy performance of buildings in urban areas. Buildings, 9(8), 189.

[10]. Allegrini, J., Dorer, V., & Carmeliet, J. (2015). Coupled CFD, radiation and
building energy model for studying heat fluxes in an urban environment with generic
building configurations. Sustainable Cities and Society, 19, 385-394.

[11]. Allegrini, J., Dorer, V., & Carmeliet, J. (2015). Influence of morphologies on
the microclimate in urban neighbourhoods. Journal of Wind Engineering and Industrial
Aerodynamics, 144, 108-117.

[12]. Gracik, S., Heidarinejad, M., Liu, J., & Srebric, J. (2015). Effect of urban
neighborhoods on the performance of building cooling systems. Building and
Environment, 90, 15-29.

[13]. Allegrini, J., & Carmeliet, J. (2018). Simulations of local heat islands in Ziirich
with coupled CFD and building energy models. Urban climate, 24, 340-359.

[14]. Liu, J., Heidarinejad, M., Nikkho, S. K., Mattise, N. W., & Srebric, J. (2019).
Quantifying impacts of urban microclimate on a building energy consumption-a case
study. Sustainability, 11(18), 4921.

[15]. Hadavi, M., & Pasdarshahri, H. (2021). Impacts of urban buildings on
microclimate and cooling systems efficiency: Coupled CFD and BES simulations. Sustainable
Cities and Society, 67, 102740.

[16].Hadavi, M., &Pasdarshahri, H.(2021). Investigating effects of urban configuration
and density on urban climate and building systems energy consumption. Journal of Building
Engineering, 44, 102710.

[17]. Wong, N. H., He, Y., Nguyen, N. S., Raghavan, S. V., Martin, M., Hii, D.J. C,, ... &
Deng, J. (2021). An integrated multiscale urban microclimate model for the urban thermal
environment. Urban Climate, 35, 100730.



