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TiNH TOAN MOMEN XOAN DO TAI GIO
THEO TCVN 2737-2023

T&i trong gid, dadc biét la hiu ting xodn, déng mét vai trd quan trong trong thiét ké céng trinh. Hién
tugng xodn luén xdy ra ngay céa trong mét tda nha déi xiing hoan toan, do hudng gié vé mét tudng
toa nha khéng phai ltic nao cing vuéng goéc va ciing khéng duoc phdn bé déng déu trén bé mat
dén gié nhu tinh todn. Do dé tam luc gié tuong duong sé khéng thdng hang vdi trong tam cua toa
nha va do dé sé tao ra mémen xodn.

Momen xo&n do gi6é sinh ra phu thudc vao nhiéu yéu t6 nhu hinh dang céng trinh, ti 1& cac canh
trén mat bang va tan s6 dao déng (phan tng déng cla gié-dynamic response) hoac anh huéng
clla cac cong trinh bén canh.

Luc xodn c6 thé lam tang dang ké tai trong cét tac dung Ién hé chju luc ngang dac biét la hé dam
bién so vdi chi xét dén luc cét do gié theo tiing phuong gay ra. Vi vay, hidu ting xodn do gié khéng
thé bd qua va can duoc ké dén trong thiét ké.

1. Momen xo0an cla gi6 Ién coéng trinh do dau?

Trudng hop 1: Momen xoan do tdm bé mé&t don gi6é va tam cuing cha céng trinh bj Iéch (phan Ging
tinh cla gid). Thudng xay ra véi cac coéng trinh bé tri vach 16i khéng déi xtng.
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Hinh 1
Ghi chu:
D6i véi mat bang da giac néu xem gié la phan b6 déu thi tam dén gio trung tdm hinh hoc céng trinh.
- Rlatam cung
- S latam hinh hoc
- P lalyc tap trung tai gié (dat tai tam hinh hoc)
- erlado léch tam gilra thm bé mat dén gié va tam clng, tam goi la do 1éch tdm c6 hiu.
- Momen x0&n do gio6 tinh bang M=er*P
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Trudng hgp 2: mémen xoan do ap lyc gié phan bé khéng doi xiing trén bé mat toa nha (phan
Uing tinh cla gid).

Nguyén nhan la do hudng gié khong phai khi nao ciing thang géc véi méat dén gié nén ap luc gié
sé khong phan b6 déu trén bé mat don gioé (xem hinh 2), do dé tdm gi6 tuong duong sé khéng
trung tam clng cla cong trinh.
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Hinh 2

M6t s6 tiéu chudn trén thé gidi tinh toan momen xoén nay bing dé léch tam e khoang (3.5%-+25%)
bé rong dén gié nhan vai (0.5+0.75)tai gio theo tling phuong.

Trudng hgp 3: mémen xo&n (thanh phan céng hudng) do dao dong xoay khi sinh ra. Cac dong réi
Votex céng hudng sé sinh ra dao déng xoan cho cong trinh. Tinh toan tu thi nghiém ham gio.
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Along-wind N Tai trong gio
loading (wind loading)
= 3 H
N
s
Across-wind . Torsion :
loading < Wind
Wind IVibration direcQonex
Dao dong do xo4y khi
(Vortex-induced vibration)
Hinh 3
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Trudng hgp 4: mémen xo4n do su dong gop cua luc quan tinh (thanh phéan dong cla gid).

Khi céng trinh ¢é dé ménh I6n thi dao déng I6n sé sinh ra luc quan tinh. Luc quén tinh dat tai trong
tam khéi lugng (tuong tu tac déng cla dong dat) néu tam khaéi lugng khong trung vGi tam cling sé
sinh ra momen xo&n do thanh phan dong nay. Can phan tich bai toan dong cula tai gié l1én céng
trinh.

Hinh 4

Ghi cha: Momen xodn M = ew*F
- Rlatadm cung
- S latam hinh hoc
- M latam khai lugng
- Flalyc quan tinh sinh ra dao déng ctia cong trinh (thanh phan dong cla gid)

Nhan xét:

- Trudng hop 1: xay khi tam cling khéng tring tam gié (c6 thé xem la tam hinh hoc la tam
gié néu ap luc gi6 xem la phan bd déu va mat bang hinh chi nhat)

- Trudng hop 2: xay ra cho hau hét cong trinh: nha thép tang, cao tang ddi xiing hay khéng
d6i xting. HAu nhu céac tiéu chuén chi dé cap tinh toAn momen xoén nay théng qua dé léch
tam ngiu nhién e khoang (3.5%+25%)B.

- Truong hgp 3 va 4: Can co6 thi nghiém ham gié méi cé ca sd tinh toan va phan tich bai toan
déng, thuong ap dung cho cong trinh cao tang va siéu cao tang hoac nha co6 hinh dang
phtc tap.
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2. Phuadng phéap tinh toAn momen xo&n do gi6 nhu thé nao?
Céc phuadng phap tinh toan momen xoén trong cac tiéu chudn hién hanh thudng quy dinh 4p dung
cho nha thdp tang va trung binh, b&ng cach ké thém dé léch tam ngdu nhién e = (0.035+0.25)B.
Trudng hgp nha cao tang (H>150m) thi can thi hdm gi6é dé xac dinh anh hudng gié xoan dén céng
trinh.
C6 thé tham khao cach tinh toan momen xoén do gié clia tiéu chudn Chau Au va My duéi day:

» EN1991-1-4
Trong Eurocode (EN 1991-1-4), hiéu (ing xo&n dugc tinh d&n bing cach thay déi tai trong gié phan
b déu theo hudng gié dudc biéu thi béng tai trong hinh chii nhat sang tai trong tam giac nghiéng
trong khi van gir nguyén tai trong trén mat tudng phia khuét gié. N6 ciing quy dinh trong mot sé
trudng hap, tai trong gié & nhiing vi tri tao ra tac déng coé Igi can dudc loai bd hoan toan, tuy nhién
quy dinh nay chua ré rang l1am.

7.1.2 Asymmetric and counteracting pressures and forces
(1) If instantaneous fluctuations of wind over surfaces can give rise to significant asymmetry of
loading and the structural form is likely to be sensitive to such loading (e.g. torsion in nominally
symmetric single core buildings) then their effect should be taken into account.
(2) For free-standing canopies and signboards, 7.3 and 7.4 should be applied.
NOTE The National Annex may give procedures for other structures. The recommended procedures are:
a) For rectangular structures that are susceptible to torsional effects the pressure distribution given in

Figure 7.1 should be applied for the representation of the torsional effects due to an inclined wind or due to
lack of correlation between wind forces acting at different places on the structure.
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Figure 7.1 — Pressure distribution used to take torsional effects into account. The zones and
values for cpe are given in Table 7.1 and Figure 7.5.
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> ASCE7-16
Tiéu chudn ASCE7-16 clia My xét 4 trudng hdp gié nhu hinh dudi, trong dé d6 Iéch tam ngau nhién
e=0.15B. Tai trong tinh momen xo&n lay 75% tai trong gio6 theo tling phuong.
Cu thé xem hinh dudi day:

Diagrams
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Notation
Pyy. Pyy =Windward face design pressure acting in the x, y principal axis, respectively.
Py, Pry =Leeward face design pressure acting in the x, y principal axis, respectively.
¢(ey, ey) =Eccentricity for the x, y principal axis of the structure, respectively.
My =Torsional moment per unit height acting about a vertical axis of the building.

Case 1. Full design wind pressure acting on the projected area perpendicular to each principal axis of the structure, considered
separately along each principal axis.

Case 2. Three-quarters of the design wind pressure acting on the projected area perpendicular to each principal axis of the structure
in conjunction with a torsional moment as shown, considered separately for each principal axis.

Case 3. Wind loading as defined in Case 1, but considered to act simultaneously at 75% of the specified value.

Case 4. Wind loading as defined in Case 2, but considered to act simultaneously at 75% of the specified value.

Notes

1. Design wind pressures for windward and leeward faces shall be determined in accordance with the provisions of Sections 27.3.1
and 27.3.2 as applicable for buildings of all heights.
2. Diagrams show plan views of buildings.
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» TCVN 2737-2023
Chua quy dinh do léch tam e ngau nhién ké dén trong tinh toan thanh phan gié xoén &p dung cho
cong trinh. Tiéu chudn déng dat TCVN 9386-2012 thi quy dinh e = 0.05B.

Theo phwong an hai, tai trong W gdm cac thanh phan: TCVN 2737:2023

a) Cac ap Iwc phap tuyén W, va W, do ap Iwc gié ngoai gay bdi tdng Iwc can cilia cang trinh theo huéng
cac truc x va y (x va y 1a cac truc trén mat bang cong trinh).

b) M6 men xoan Wi, ddi véi truc z (truc z theo phwong thang ding).

CHU THICH: P& xac dinh mé men xodn Wi, c6 thé tham khao cac tidu chudn khac cd lién quan dén ti trong gid hodc cac
tai liéu ky thuat chuy&n nganh.

> Truong hop ap dung cho bang quang cao thi momen xoan cho gié theo TCVN 2737-
2023 la e=0.25B.

F.1.2 Bang quang cao

D6i voi bang quang cdo nam cach mat d&t mot khoang z, >d/4 (Hinh F.2): ¢, =25k, , trong d6 k,
dwoc xac dinh theo F.18.
Khi z, <d/4 va b/d<1 thi cling c6 thé Iy ¢, =25k, .

Hop lwe clia cAc tai trong hwéng vudng goéc véi mét phang bang quang cdo can dwoc dit & do cao
tam hinh hoc clia bang quang céo v&i dd léch tdm theo phwong ngang €=+0,25b. B cao twong

dwong ze lay bang z, =z + % .
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Hinh F.2 - Bang quang cao
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3. Tinh toan momen xo0&n do gi6 theo TCVN 2737-2023 cho céng trinh nhu thé nao?

Nhu trinh bay & trén tiéu chudn chua c6 quy dinh cu thé nén cé thé tham khao tiéu chuédn My ASCE
7-16 hodc EN 1991-1-4 (nhu hinh 5) vi ban chat phan tinh toan tai trong gié cla tiéu chudn TCVN
2737-2023 l1a tham chiéu tir ASCE 7-16 va phan tinh hé sé khi dong phu luc F4 va F16 la tham
chiéu tu tiéu chuén EN 1991-1-4,

Kién nghi nén tinh todn momen xo0&n do gié l1dy theo ASCE 7-16 la phu hop vi ban chat TCVN
2737-2023 tham chiéu ti tiéu chuin nay. Hoac tinh toan ca 2 tiéu chuén trén |y gia tri I6n nhat
thién vé an toan.

ASCE 7-16 EN 1991-1-4

L L

My

Hinh 5

Hoic c6 thé ap dung don gian nhu sau cho nha dan dung (tham khao):

Quy hét tai trong gid (thanh phan gié doc, gié ngang va momen xo&n nhap vao tam cung.
Momen xodn do gi6é nhap vao tdm ciing tinh theo céng thiic: M=(er +0.1)P

Trong dé er = d6 léch tdm gilta tam don gid va tam ciing (xac dinh bang phan mém ETABS),
P la tai trong gid theo tiing phuong.

Do léch tam ngau nhién ké dén ap luc gié phan bd khéng déu cé thé 1y bang 0.1B (1dy do
Iéch tdm 1a 10% theo tung phuadng).

Trudng hgp nha H>150m céan thi nghiém ham gio.

Luu y: can xét trudng hop c6 momen xodn ho&c khéng cé momen xoén do gié méi ké hét
cac trudng hop nguy hiém cho két c4u.
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