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DPEN SU PHAN PHOI NOI LUC CUA HE KET CAU
TRONG NHA CAO TANG DUOI TAC DUNG CUA TAI TRONG GIO
THEO TIEU CHUAN TCVN 27372023

STUDY OF THE IMPACTS OF BUILDING SHAPES ON THE DISTRIBUTION OF STRUCTURAL
INTERNAL FORCES IN HIGH-RISE BUILDINGS AGAINST WIND EFFECTS AS OF VIETNAM
CONSTRUCTION CODE TCVN 2737-2023

Tém tat: Trong nhimng nam gan day,
tai Viet Nam hé théng tiéu chudn phuc
vu thiét ké tinh toan cac loai két cau khac
nhau ngay cang dugc hoan thién hon va
chi tiét hon, giup cho ngudi thiét k& ap
dung dé dang.Tuy nhién, tai trong gié theo
TCVN 2737-2023 c6 nhiing thay déi va diéu
chinh cac hé s6 tham gia nhu hé s6 gié giat,
hé s6 tam quan trong, hé sé do tin cay,...
so v6i TCVN 2737-1995, da anh huéng rat
nhiéu dén viéc tinh toan tai trong gid tac
dong vao cong trinh xdy dung néi chung
va nha cao tang ndi riéng. Bai bao phan tich
cac anh hudng ca hinh khéi cla tda nha
dén sy phan phéi noi luc trong hé két cau
khi chiu tai trong gi6 theo tiéu chudn TCVN
2737-2023.

Tu khoéa: Tai trong gi6, TCVN 2737-
2023, nha cao tang, ndi luc.

Abstract: In recent years, in Vietnam,
the standard system for designing and
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calculating different types of structures
has become more and more completed
and detailed, making it easier for designers
to apply. However, the wind load based
on TCVN 2737-2023 standards has
changes and adjustments to participating
coefficients such as gust coefficient,
importance coefficient, reliability
coefficient, etc... compared to TCVN
2737-1995, which has greatly affected
the calculation of wind loads affecting
construction works in general and high-
rise buildings in particular. This article
analyzes the effects of the building's shape
on the distribution of internal forces in
the structural system when subjected to
wind loads according to TCVN 2737-2023
standards.

Keywords: Wind load, TCVN 2737-
2023, high-rise buildings, internal
forces.
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1. Gidi thiéu

1.1. Cac dang mat bing nha cao tang

Hinh dang mat bang la yéu t6 then
chét trong viéc dam bao tinh thdm my,
c6ng ndng va an toan cla cac cdng
trinh nha cao tang. Viéc lya chon hinh
dang phu hgp khéng chi danh hudng
dén kha nang xay dung ma con dén
hiéu qua st dung khong gian va kha
ndng chéng chiu trudc cac tac dong
moi trudng nhu déng dat, gidé bao.

Nha cao tang c6 nhiéu dang mat
bang khac nhau, phé bién Ia cac dang
hinh vuéng, hinh ch{ nhat, hinh cong
tron dang elip, da gidc déi xing truc
hodc cac hinh dang khong doi xing
nhu hinh chir L, chr U léch.
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Hinh 2. Phéi cénh toa nha DOJI Hai Phong

Hinh 1 va 2 la mat bang va phéi canh
clia toa nha DOJI Hai Phong hoan thanh
nam 2024. Céng trinh nay ¢6 hai khéi nha
vdi kiéu t6 hgp hai dang mat bang khac
nhau: mét khéi c6 mat bang hinh chit U
khong déu canh va mét khéi co mat bang
tam giac déu bo tron cac géc.

Hinh 3. Mdt bdng toa nha Golden Crown
Hai Phong

Hinh 3 va 4 thé hién mat bang va phéi
canh toan nha Golden Crown, ldy cdm hing
tur hoa phugng ba canh, biéu trung cla
thanh phé Hai phong cing la diém nhan
kién tric do thi hién dai. V& mat két cau, vai
mat bang 3 canh hoa cling kha chac chan,
6n dinh va bén ving khi chiu tai trong gi6
hay dao dong. Dang mét bang nay cling da
ap dung rat c6 hiéu qua trong viéc chiu cac
loai tai trong tadc déng bén ngoai cling nhu
chiu xodn ctia cong trinh néi tiéng thé gisi:
Toa nha Burj Khalifa, Dubai, Cac ti€u vuang
quéc A Rap.

Hinh 4. Phéi canh toa nha Golden Crown
Hai Phong

Bén canh do, chi can cé nhing thay
d8i nhé trong bé tri mat bang céng trinh
déu dan tai su thay d6i vé kha nang chiu
tdi clla cong trinh, dac biét la tai trong
gié. Khi thay déi hay diéu chinh hinh
dang cac canh bién hay tao goc vat, tron
trén mat bang cla toa nha déu dan téi su
anh hudng cua tai trong gié tac dung Ién
trén cong trinh. Hinh 5 thé hién cac dang
thay d&i géc trén mat bang cong trinh
lam anh huédng téi khi déong hoc khi gio
tdc dung vao céng trinh.

H

Clrvat goc
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Hinh 5. Biéu chinh nhé khi déng hoc voi
mdt bdng hinh khéi cong trinh
(Nguén: Researchgate)

Vi du, nhiing thay d6i & cac goc cua
hinh dang mét cit ngang cda tda nha
nhu géc cé ranh, géc vét, goc thut vao,
dé tron clia cac goc va thay d6i huéng
cha tdoa nha so v6i huéng gié6 manh
thudng gdp nhat la moét trong nhiing
phuong phap thay déi nhé co thé dugc
strdung dé cai thién hiéu sudt gio ctia cac
toa nha cao tang (Hinh 5).

Nhing phuang phap nay cé thé dan
dén viéc gidm ca phan (ng theo chiéu
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gi6 va chiéu ngang so vdi cac toa nha
hinh chir nhat thdng thudng. Viéc thay
déi cac goc don gié cé thé thay déi cac
dac diém cla céc 16p cét tach biét dan
dén luéng gié ngugc dong hep hon va
do d6 cé thé rat hiéu qua trong viéc gidm
luc can va lyc ndng dao déng.

1.2.Thiét ké hinh dang khi déng hoc
toa nha & muc d6 tdng thé

Gidi phap khi doéng hoc ¢ muc do
téng thé bang cach st dung thiét ké
dang hinh nén, giat cap nhé dan, xodn 6¢
va dua cac khoang mé vao toa nha cao
tang dugc coi la phucong phap hiéu qua
trong viéc gidam mo men lyc co sd trong
ca hai hudng truc giao do lam suy yéu
su phat trién cda dong xody khéng khi.
(Hinh 6)

Hinh 6. Hinh dang nha cao tdng giam thiéu
luc tdc ddng cta gié & muc dé téng thé

a) Trung tam Tai chinh Thé gici Thuong Hai
(nha dang mé théng mdit tién)

b) Thdp Turning Torso Thuy Pién
(tda nha thiét ké dang xodn)



. NGHIEN CUU VA NG DUNG

¢) Thdp Steinway Tower — My
(nhd cao tdng c6 mdt tién ma)

Hinh 7. Mét sé nha cao tdang dién hinh
giam thiéu luc tdac déng cda gié
& muc do téng thé

Cac nghién ctu da chi ra rang, cac
khéi nha cé tiét dién nho dan theo chiéu
cao, dang xoan &¢, hay c6 mat tién ma
déu lam gidm luc can, gidam ap luc gio
ngang va lam gidm cac dong khi chuyén
déng xuéng chan tda nha do dac diém
hinh hoc cla chung.

1.3.Tai trong gi6 va nhiing tac dong
1én nha cao tang

Tai trong gi6 la lyc tac dong cla gid
Ién cadc cong trinh xdy dung. Luc nay
gay ra bai su thay déi ap suat khong khi
xung quanh cdéng trinh, tao ra ap luc Ién
bé mat cla cdng trinh. Tai trong gi6 anh
hudng dén thiét ké va cau tric cha céng
trinh, dac biét la & cac khu vuc cé gid
manh hodc bao Ién.

Cac yéu t6 anh hudng dén tai trong gi6

Tai trong gidé tac ddng lén céng trinh
xay dung chiu anh hudng bai nhiéu yéu
t6 khac nhau. Duéi day la nhiing yéu t6
chinh can dugc xem xét trong qua trinh
thiét ké va tinh toan:

Téc dé gié6: La yéu t6 quan trong nhat
anh huéng dén tai trong gi6. Téc d6 cang
cao thi lyc tdc dong Ién coéng trinh cang
16n. Téc d6 gié dugc xac dinh dya trén dir
liéu khi tuong va cac tiéu chuén ky thuat
lién quan.

Huéng gié: Cing dnh hudng dang
ké dén tai trong gi6. Cac cong trinh dugc
thiét ké dé chiu luc tdc dong 16n nhat tu
huéng gi6 phé bién nhat trong khu vuc
xay dung.

Dé cao clia céng trinh: D6 cao cla
cong trinh cang I6n thi tdc dong cla gié
cang manh, do t6c do6 gid tang theo do
cao. Cac céng trinh cao tang thudng can
phai tinh toan ky luéng vé tai trong gid
han so vai cac cong trinh thap tang.

Hinh dang va kich thuéc cia céng
trinh: B6ng vai tro quan trong. Nhiing

cong trinh cé hinh dang don giadn, khi

dong hoc t6t sé chiu it tac dong cla gio
hon so véi nhitng céng trinh cé hinh
dang phuc tap.

Dia hinh va méi truong xung quanh:
Nhu su hién dién cla cac toa nha lan can,
cay c6i va dia hinh dia phuong (nui, déi,
mat nudGc) cling anh hudng dén tai trong
gi6. Cac cong trinh & khu vyc trong trai
thuong chiu tdc dong cla gié manh hon
so v6i nhiing khu vuc cé nhiéu vat can.

Tinh chdt cda céng trinh: Bao gom
loai két cau, vat liéu st dung va trang thai
ky thuat (mdi, ch, dang xay dung) cling
anh hudng dén kha nang chiu tai trong
gio.

CAc tiéu chudn va quy dinh ky thuat:
CAc tiéu chudn va quy dinh ky thuat dia
phuong hodc quéc gia quy dinh vé tai
trong gi6 cling can dugc tuan tha trong
qua trinh thiét ké.

2.Co'sd tinh toan

Tai trong gi6 theo TCVN 2337-2023

Ap luc gié tiéu chuan tac dung tai do
caoZe: Wi=Wssi0.k(Ze).cGr.

Trong dé:

W3, 10 = 9r-Wy (daN/m?): La ap luc
gi6 ca s& 3s chu ky 10 ndm

W, (daN/m?): La &p luc gié co s& 3s
chu ky 20 ndm (tra bang 5.1)

g7 La hé s6 chuyén déi ap luc gio
tir chu ky 1dp 20 ndm xudng 10 nam, lay
bang 0,852

k(Z,) La hé 56 ké dén su thay ddi ap
luc gié theo d6 cao va dang dia hinh tai
d6 cao tuong duong Z, - dugc xac dinh
theo diéu 10.2.5;

Z, xac dinh theo diéu 10.2.4

¢, La hé s6 khi dong, xac dinh theo
10.2.6

Gf La hé s6 hiéu Ung giat, xac dinh

theo 10.2.7
2/ )
Ze] a (2)
Zg

k(ze)=2,01.[
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Trong dé:
z, — d6 cao tuong duaong, lay khong
nhod hon zmin.
z4- d6 cao gadient.
a - hé s6 dung trong ham Idy thia
déi véi van téce gid 3s.
Gy la hé s6 hiéu ing giat
G, 0’925{lﬂ!ﬂl(i);g,g:fé\;gkR J -
a d6 r6i & d6 cao tuong duong z, = 0,6H
" (4)
1(z,)= C,.[IZ—OJ

¢, la hé s, phu thudc vao cac dang
dia hinh khac nhau, 1dy theo Bang 1;

z, la d6 cao tuong duang cla cong
trinh, 1dy bang 0,6h;

h la chiéu cao cla cong trinh;

dq la hé s6 dinh cho thanh phéan xung
cla gid, lay bang 3,4;

g, la hé s6 dinh cho thanh phan phan
ing cla gio, l1dy bang 3,4;

gg la hé s6 dinh cho thanh phan cong
huéng cla gid, dugc xac dinh theo cong

thuc: gr =+/21n(3600m, ) + 0577 ()
\[2n(3600m, )

1

» 140 63[ ”")] (6)

b la chiéu rong cong trinh, vuéng goc
véi hudng gio6 tac dung;

L(Zs) 1a thang nguyén kich thudc xody
(chiéu dai r6i) tai d6 cao tuong duong Z,
xac dinh theo cong thuc:

(zF O
L(ZS)J..{EJ

va la cac hé s6, phu thudc vao cac dang
dia hinh khac nhau, ldy theo Bang 1.

R Ia hé sé phan (ng céng huéng,
dugc xac dinh theo céng thuc:

R= \/% R,R,R,(0,53+0,47R;)

B la do can, lay bang:

0,01 - cho két ciu thép;

0,015 - cho két cdu lién hgp thép - bé
tong;

0,02 - cho két cau bé tong va bé téng
c6t thép;
7,47N, )

R, =—2"1
(1+10,3N, )"

Véi:
mL(Z,)

V(Zs )3600s,50

(10)
1 =
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(11) (7 V
v(z )3600s,50 =b[T6j V350
1 1 200 ). :
Ry=—-——(1-¢?"); R = =
h " 2]]}%( € ) Rh 1 khi NK 0

1 1 _ .
(12) & =55 {1-¢™" ) Ry=1khin=0

b

13 &, :”L—z%(l—e’z"d); Rg=1 khing=0

]

Vllh =46 mb .
s oMy =4 H
v(z, )3600\.50

(14) n,=46

4 (Z? )3600s,50

md

ny =154 ———;
V(Zs' )3600s,50 (15)

Véi
h,b va d lan lugt la chiéu cao, chiéu
rong va chiéu sau (hodc chiéu dai) ctia
cong trinh
Gia trj cac hé s6 lay theo bang 1 phu
thudc vao céc dang dia hinh khéc nhau
Bang 1. Gia tri cac hé s6
cho céc dang dia hinh

Dang dia C £,m < b a
hinh
A 0,15 198,12 1/8 0,80 1/9
B 0,20 152,40 1/5 0,65 1/6,5
C 0,30 97,54 1/3 0,45 1/4
S ke e
g sy -
- = S,
_JM e wea 3
i ]
| e
L g E —
N .

Em] el | T tewan
.
v
‘ 1
et

8 ol b s il i i g il g e

Hinh 8. Mé ta dp luc gié tdc dung lén
cbng trinh véi cdc trudng hop quy udc
vé ty s6 kich thudc céng trinh

D6i véi nha:

1) Khih<b: z,=h

2) Khib<hs<2b:
z>b ze=h
0<z<bz,=b

3)  Khih>2b:
zzh-b z,=h
b<z<h-b Z,=2
0<z<bz,=b

trong do:

z la d6 cao so véi mat dat (khi mat
dat xung quanh nha va cong trinh khéng
biang phdng thi méc chuin dé tinh
d6 cao z dugc xac dinh theo Phu luc C
TCVN2737-2023

b 1a chiéu réng cta nha (khong ké

khoi dé), vuéng goc véi huéng gio;

h la chiéu cao cta nha

3. K& qua tinh toan, so sanh
phuong an

Dé c6 co s& 50 sanh, nhém tac gid tién
hanh tinh toan mét sé nha cao tang véi
cac phuong an mat bang khac nhau.

L4y vi du so sanh cho 3 phuong an
clia 1 céng trinh nha cao 20 tang cling
dién tich mat bang (hinh chi nhat, hinh
vudng va hinh tam giac c6 goc vat), xap
xi 1000m2.

3.1. 56 liéu xudt phdt

- Nha 20 tang, c6 chiéu cao 67,2m

+ Chiéu cao tang 1 la 4,5m; chiéu cao
cac tang con laila 3,3m.

+ Budc cot, chiéu dai nha theo tung
phuong an mat bang

+ Chiéu day san: Hs= 12 cm

+ Chiéu day vach: Dv=25cm

+ Bé téng dam, c6t mac B30; Bé téng
san, vach mac B20

+ Dia diém xay dung: Quan Héng
Bang - Hai Phong, gi6 vlung IVB:
q%=155daN/m?.

Bang 2. 56 liéu dam cot
cla 3 phuong an trén

MB hinh vuéng MB hinh tam giac MB hinh chif nhét
Cot (cm) Dam Cot (cm) Dam Cot (cm) Dam
(cm) (cm) (cm)
C1:65x65 D: C1:D75 D1: Tang 1-5: D1:
Cotgilta | 60x30 (tron) 65x30 Cot gitta C1- 70x30
tang 1-5 Cot gitta tang 90x50
15 Cot bién C1B-
70x40
C2: 55x55 C2: D60 D2: Tang 6-10: D2:
Cot gilta T6- (tron) 50x25 Cot gitfta C2: 40x25
10 Cét gilta tdng 80x40
6-10 Cot bién C2B-
60x30
C1B: 65x65 C3:D50 Tang 11-15
Cotbién (tron) Cot gitta C3:
tang 1-5 CotgitaT11- 70x30
15; Cot bién C3B-
Cot bién tang 50x30
1-5
C3(C2B): C4: D45 Tang 16-20
45x45 (tron) Cot gilta C4:
Cot gitta Cotgita T16- 60x30
T11-15; 20 Cot bién C3B-
Cot bién T6- Cot bién T6- 50x30
10 10
C4(C3B): C5: D40
40x40 (tron)
Cot gilia CotbiénT11-
T16-20; 20
Cot biégn
T11-20
L

Hinh 9. So @6 hinh khéi nha cé mdt béng
hinh vuéng
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Hinh 10. So d6 hinh khéi nha cé mat béng
hinh chir nhat

Hinh 11. So d6 hinh khéi nha c6 mdt bdng
hinh tam gidc c6 géc vat

3.2. K&t qua tinh toan minh hoa

Qua trinh tinh toan dugc thuc hién
bang cac phan mém ETABS, véi két qua
téng hgp nhu sau:

Lo ot e P00 shwrong X o)

Biéu db 1. Luc cdt tdng khi nha chiu gié
theo phuong X, Y

s man o i o pluroeg X (e

Biéu db 2. M6 men xodin khi nha chiu tdi
gid theo phuong X, Y
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Tang Tang Tang Ting Tang Tang Tang Tang Tang Tang Tang Téng Tang Tang Tang Tang Téng Tang Téng Téng
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

u PA hinh vuéng

4. K&t luan

Qua nghién ctu 3 phuong dn mat
bang dién hinh nhu trén, cg s& tinh
toan va két qua tinh toan minh hoa,
c6 thé thay rang:

- Hinh khé&i céng trinh c6 anh
hudng kha nhiéu tsi kha nang chiu
tai trong gié cla cong trinh. V&i mat
bang can d6i, déu dan va co6 cac goc
bo vat trén mat bang sé lam gidam
dang ké tdi luc cét tdng va mé men
xodn cho céng trinh (2 thanh phan
ndi luc nay thudong gay nut, van hay
chuyén vi cac cau kién & bién hoac
nhiting gdéc xa tam trén cac tang gan
dinh cla céng trinh)

200

1

w
[=]

1

(=]
(=]

w
o

= PA hinh tam giac = PA hinh chir nhat

Biéu dbé 3. Chuyén vi tdng khi nha chiu gié phuong X

Chuyén vi tng theo phwong Y (mm)

= - V6i nhitng mat bing kiéu dang
120 hinh tam gidc hodc hinh sao can
100 tdng cudng d6 cung & cac gbc bang
80 cach bé sung cac vach cing theo ca

2 phuong ngang, doc nha hodc doc
cac bién ngoai cia mat bang.
Loi cam on
Nghién clu nay dugc tai trg bdi
& B Truong Pai hoc Hang hai Viét Nam
N A N «
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EPA hinhvudng = PA hinh tam giac  ®PA hinh chi* nhat
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Bi€u dé 4. Chuyén vi tdng khi nha chiu gié phuong Y tdc dong - Tiéu chudn thiét k&

Nhan xét

- Qua cac két qua tinh toan va
khéo sat s6 liéu trén phan mém nhan
thay néi luc ciia phuong an mat bang
hinh vuéng va hinh tam giac c6 doé
én dinh té6t hon so v&i phuong an
mat bang hinh chi nhat, luc cat tang
va mé men xodn cing nho hon tu 6
dén 33%.

- Chuyén vij tang tai vi tri xung yéu
cla phuong 4n tam gidc c6 16n hon so
véi phuong an hinh chl nhat va hinh
vuéng la do tai cac géc ctia mat bang,
chi c6 2 cét nén d6 cung va 6n dinh
tai cdc géc nay kém hon. Tuy nhién tai
cac vi tri c6 6 cot trd |1én, chuyén vi
clia tang da nho di rat nhiéu va gan
tudng duong véi 2 phuaong &n con lai.

2. TCVN5574-2018: Thiét ké két
cau bé téng va bé téng cét thép -
Tiéu chuén thiét ké.

3. https://www.csiamerica.com/
products/etabs

4. TS. Pham Minh Ha, TS. Doan
Tuyét Ngoc: Hinh dang céng trinh
ki€n trdc chéng chiu gié bao. Tap
chi Xay dung 30/10/2024




