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TOM TAT

Tinh toan tai trong gio la mot phan quan trong trong thiét ké két cau cong trinh. Hién nay,
tiéu chuan Viét Nam tdi trong va tac dong TCVN 2737:2023 da ban hanh thay thé cho TCVN
2737:1995. Trong dé dé cap dén van dé xdac dinh tai trong gio cho cong trinh co nhiéu dang
mai khdac nhau nhw mai doc mot phia, hai phia, bon phia, mai vom, mdi hinh rang cua, ....
Muc tiéu chinh cua bai bao la trinh bay cach tinh toan tai trong gio theo TCVN 2737:2023
cho dang cong trinh thiong gdp cé mdt bang hinh chiv nhdt mdi doc vé hai phia.

Tir khéa: Hé s6 khi dong, hé so hiéu ing gidt, nha mdi doc hai phia, tdi trong gié, TCVN
2737:2023.

ABSTRACT

Wind load calculation is an important part of structural design. Loads and actions standard
TCVN 2737:2023 has been issued to replace TCVN 2737:1995. It addresses the issue of de-
termining wind loads for buildings with many different roof types such as monopitch roofs,
duopitch roofs, hipped roofs, multispan roofs, dome roofs, etc. The article’s main goal is to
present how to calculate wind loads according to TCVN 2737:2023 for common building
types with rectangular plans and duopitch roofs.

Keywords: Duopitch roofs, External pressure coefficients, Gust-effect factor, TCVN
2737:2023, Wind load.

1. GIOI THIEU nhiéu dang mai khic nhau nhu dang mai

Hién nay TCVN 2737:2023 [1] di ban bang, mai déc mot phia, hai phia, bon phia,
hanh vao thang 6 nim 2023 thay thé cho dang mai rang cua, dang mai vom,... Tuy
TCVN 2737:1995 [2]. TCVN 2737:2023 1a nhién do m&i ban hanh, nén hién nay chua
mot trong nhiing tiéu chuin quan trong trong  ¢0 tai liéu huéng dan cling nhu co rat it cac
hé thong tiéu chuan thiét ké két cAu. TCVN  bai viét vé viéc tinh toan tai trong theo tiéu
2737:2023 ké thira TCVN 2737:1995 va cdp chuan nay, chi c6 mot s6 tic gia da nghién
nhat nhidu ndi dung méi tiép cén theo tiu ctru vé TCVN 2737:2023 nhu: TS. Vii Thanh
chuan My ASCE 7-16 [3], Chau Au EN 1991  Trung [6] tai liéu tap huin gi6i thiéu nhing
[4] va tiéu chudn Nga SP.20.13330.2016 [5].  néi dung chinh va cac diém méi cia TCVN
Trong do, c6 nhiéu ngi dung bo sung sira doi  2737:2023. Thach Som S6 Hodch [7,8] da
rat quan trong, viéc tinh toan tai trong gio la viét vé tinh todn tai trong gi6 cho cong trinh
mot trong nhirg diém méi hoan toan khac  dang mai bang, mit bang hinh chir nhat va
biét so vo1 TCVN 2737:1995. 1ap module tinh toan gié tu dong theo TCVN

TCVN 2737:2023 da d& cap dén viéc 2737:2023. Mot s6 phin mém thuong mai da
tinh toan tai trong gié cho cong trinh c¢6 1ap trinh tinh toan va to hop tai trong nhu
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phan mém Ketcausoft [9].
Trong pham vi bai viét nay tac gia trinh
bay cach tinh toan tai trong gié theo TCVN
2737:2023 hi¢n hanh q& v6i dang cong
trinh thuong gap c6 mat bang hinh chitr nhat
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mai doc ve hai phia, cho vi du tinh toan mot

cong trinh cu thé.
2. TINH TOAN TAI TRONG GIO [1]

Cong trinh c6 mai doc vé hai phia mat

bang hinh chit nhat (hinh 1)

e =min(b,2h) h

Gio
—> | A B C

777

(b) Mt dtg khi e <d

A
Gio
—> A B h
(c) Mat dung khi e>d
A
Gio

(d) Mat dirg khi e >5d

Hinh 1. Cong trinh ¢6 mdi doc vé hai phia mdt bang hinh chit nhdt ([1], tr 51)

Gia trj tiéu chuan cua ap luc gio tai do cao
twong duong z, duoc xac dinh theo cong thure:

W, :W3s,mxk(ze)xc><Gf 1)

Trong do: W, ,,1a ap luc gi6 3s (mg véi chu
ky 1ap 10 nam.
Wisi0 =7 W, 2)
Vi 7, 1a hé s chuyén doi ap luc gio tir chu
ky 1ap tir 20 ndm xudng 10 ndm, liy bang 0.852;
W, 1a ap luc gio co so liy theo phan ving gi6
trén lanh thé Viét Nam theo dia danh hanh chinh,
hodc theo ban do phan viing ap luc gi6 hién hanh
tra trong QCVN 02:2022/BXD [10].

k(z,) 1a hé sb ké dén su thay doi ap huc gio
theo do cao va dang dia hinh tai do cao tuong
duong z,.

¢ 12 hé s khi dong (xac dinh theo muc F.4,
phu luc F [1]).

G, 1a h¢ sb hiéu umg giat (xéc dinh theo
muc 10.2.7 [1]).

Tir d6 c6 thé nhéan thiy gia tri tiéu chudn cua
tai trong gio tac dong lén tuong bién va mai dudi
dang tai phan bd déu tac dung vao bé mit (tuong,
mai) theo cong thirc:

W =(y, W, )xk(z,)xcxG, (3)
Gia tri tai trong gid tinh toan:
VI/j:7fX(7TVI/())Xk(Ze)XCXGf “)

Trong do: y, 1ahé s6 do tin cdy cua tai trong
gi6, lay 7, =2,1 (theo myc 10.1.6 [1]).

D9 cao twong duong z, db6i voi nha dugc
xac dinh nhu sau:
-Khi h<b—>z,=h
-Khi b<h<2b:
z>b —>z,=h
0<z<b—>z,=b

-Khi h>2b:
z2h-b —>z,=h
b<z<h-b—->z =z
0<z<b —>z,=b

z, >z lay theo bang 8 [1].

b 1a bé rong doén gi6 (vudng goc voi hudng
gio),

h 1a chiéu cao cong trinh tinh ttr mat dat tu
nhién.
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z1a d0 cao tai vi tri téng dang xét tinh so voi
mat dat tu nhién.

Hé s6 k(z,) liy khong 16n hon 1,99; 1,97 va
1,99 1an luot d6i vé6i cac dang dia hinh A, B, C.

k(z,) = 2,01x[i] “)
4

g

Trong d6: o 1a hé s6 dung trong ham liy
thira d6i voi gi6 giat 3s, duge xac dinh phu thude
vao dang dia hinh; zZ, la d6 cao gradient, duoc
xéc dinh phy thugc vao dang dia hinh (o,z,
duogc xac dinh theo bang 8 [1]).

2.1. Xdc dinh hé s6 hiéu g gidt

He so hi¢u tmg giat G, 1a h¢ s6 phan tmg
cua két cau dudi tac dung cua tai trong gio (bao
gdm ca thanh phan phan tng tinh va thanh phan
phén {mg dong ciia két ciu). D6i voi két cau
“ctmg” (c6 chu ky dao dong riéng co ban thir
nhét 7, <1s ) thi ¢6 thé lay G, =0,85.

Déi v6i két cau “mém” (c6 chu ky dao dong
riéng co ban thir nhat 7, > 1s) thi G, duge xac
dinh theo cong thuec:
1+1,71(z,) géQ2 +g: R’

1+1,7g,1(z,)

G, =0,925 )

Trong do:
I(z,)lado 16i & do cao tuong duong
z,=0,6H

gp lahé s6 dinh cho thanh phan xung cua
gi6, lay bang 3,4.

g, 1a h¢ s6 dinh cho thanh phan phan tmg
clia gio, lay bang 3.4.

g, 1ahé sb dinh cho thanh phan cong huong
cta gio.

O 1a hé s6 ké dén thanh phan phan tng nén
ctia két cau chiu tai trong gio.

14 hé s6 phan tmg cong huong

Cong thire xac dinh cac hé s6 va G, (xem
thém muc 10.2.7 [1]).

Mot sd cong thirc so bo xac dinh hé sO G,
(phu luc E, [1]). Bdi v6i nha cao tang c6 hinh
dang déu dan theo chiéu cao va c6 chu ky dao
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dong riéng co ban thir nhat T, >1sva chiéu cao
khong qua 150m, c6 thé xéac dinh h¢ s6 hi€u ung
giat Gf theo cac cong thurec don gidn:
- Nha bé tong cbt thép:
h

G,=0,85+——
4 2840 ©)
- Nha thép:
h
G,=0,85+—— 7
4 1010 @

2.2. Xdc dinh hé s6 khi déng

+ Trén hinh 1 ving D, E lan lugt 13 ving
don gi6 va hut gi6 cho cac tudng dung. Hé sb
khi dong c, cua cac vung nay duoc xac dinh
theo bang F.4 [1] nhu bang 1.

Vung gi6 trén mit bang méi dugc thé hién
nhu hinh 2. Trén hinh ghi cht 1 1a phia don
£10, 2 1a phia hut gio.

Gio

a<0

(a) So db chung

1: Phia don gio 2: Phia hut gio6

ST

8

Gio | S
— Gi H S[01 1 b

' 35

H [n]

|l |
5-)_/1‘0 5/1‘0

(b) Géc hudng gio 6 =0°

e/4I Fi i
-0 Ho I

Gié G i i Puéng néc b
Gi i

"1 H i |
elﬁ Fi i
| | Y
fﬂ‘o
el2

(¢) Goc hudng gio 8 =90°

Hinh 2. Ving gi6 trén mdi ciia nha c6 mdi déc
hai phia ([1], tr 53)
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Bang 1: Hé s6 khi dong cho tudng thang
ding cua nha c6 mat bang chir nhat (bang
F.4,[1])

Vung
h/d
A B Cc D E
5 -12 | -08 | -05 | +0,8 | -07
1 -1,2 -0,8 -0,5 +0,8 -0,5
<0,25 -1,2 -0,8 -0,5 +0,7 -0,3

+ Hé s6 khi dong ddi véi cac vung trén
mdt bang mai dugc cho nhu bang 2 va 3 (bang
F.5a, F5.b, [1]).

Bang 2: Hé s6 ce khi goc huéng gio 6 =0°

Ving
Goc déc a, ©
F G H | J

-45 -06|-061| -08 | -07 -1,0
-30 11| -20| -08 | -06 -0.8
-15 -251-13| -09 | -05 -07
+02 | +02

-5 -23|-12 | -08
-06 -06
17| -12| -06 +02

5 -06

+00|+00]| +00 -0,6

-091|-08]| -03
15 -04 -1,0

+02(+02] +0,2

-05|-05]| -0.2
30 -04 -05

+07|+07 | +04
i -00|-00]| -00| -02 -03
+07|+07 | +06 [ +0,0 +0,0
60 +07|+07|+07 | -0,2 -03
75 +08|+08|+08 | -02 -03

+ Chu thich 1: Khi 6 =0"ap lyc thay doi
nhanh gitra cac gia tri am va duong khi goc
déc —5° < <+45°,do 6 cac gia tri 4m va
dwong déu dugc néu trong bang nay. Dbi vai
mai ndy, can xét hai truong hop: mot 1a véi tat
ca cac gia tri duong va hai 13 v6i tat ca cac gia
tri am, khong dugc xét d@)ng thoi gid tri &m va
duong trén cung mot mat.

+ Chi thich 2: Str dung ndi suy tuyén tinh
cho cac goc déc nam trong khoang gitta cac
gia tri cung ddu (khong ndi suy gittaor = +5°
va a=-5"ma ding s6 liéu cho méi bang).
Cac gia tri bang 0,0 dung dé noi suy tuyén
tinh.
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Bang 3: Hé s6 c, khi goc hudng gio

0 =90
Ving
Gocdoca, ®

F G H |
-45 -14 -12 -1,0 -09
-30 -1,5 -1,2 -1,0 -09
15 19 | -12 | -08 | -08
-5 -1.8 -1,2 -0,7 -0,6
+5 16 | -13 | -07 | -06
15 -1.3 -1,3 -06 -05
30 -1.1 14 | -08 | -05
45 -11 -14 -09 -05
60 -1 -1.2 -08 -05
75 -1.1 -1,2 -08 -0,5

+ Xét dén ap lyc trong (Phu luc F.12, [1])

Do ho cua tudng chin u duoc xac dinh
bang ti s gitra tong dién tich 16 md cua tuong
chanva tong dién tich tuong chin.

Khidoho 12 <5%: ¢, = c,, = 20,2. Dbivéi
mdi tudong nha, dau “cong” hoac “tru” can duoc
lua chon theo diéu kién thuc hién phuong an
bat loi nhat cua tai trong.

Khi 1>30%: ¢, =-0,5; ¢, =+0,8.

Céac hé s6 khi dong c,cho mdt ngoai can
duogc lay theo phu luc F.2 dén F.10 [1].

Gio
|:>Gs1 Cez
Cit
L
Mait ding Mit ding
Ce3 Ce3
TITTTITTTTITIT T T T
E LTI A ERLLLIIITTITTITT
—E.:.; Cit ::::g Ciz b
EEIIIIIIIIIIHII EQIIIIIIIIHIHI
LTI T
Mit bing Mat bang

Hinh 3. Cdc hé sé khi dong co xét dén ap luc
trong ([1]), tr 64)
3.ViDU TiNH TOAN TAI TRONG GIO

Tinh toédn tai trong gié cho cong trinh
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nha cong nghiép mot ting dang két cau thép
c6 mat bang hinh chir nhat, méi doc hai phia
(khong c6 cura tro1) nhu hinh 4.

Hinh 4. M6 hinh nha cong nghiép
Coéng trinh xdy dung tai Thanh phd Vinh
Long, ving gi6 11, dia hinh B ¢6 céc kich thudc:
Chiéu rong nha: L_=24m, chiéu dai nha
L, =60m ,budc cot B =6m . Chiéu cao dinh
cot h, = 6m ,chiducaodinhmai h, = h =8, 4m.
Do dbc mai 20%, goc doc a =11,3°.

Két qua tinh toan chu ky dao dong tha
nhat theo phuong ngang va phuong doc nha

1.7, <ls. H¢ s6 hiéu ung giat theo hai

phuong: G, =0,85
Gia thiét 6 ho theo phuong ngang va doc nha:
u<5%—>c,=c,==0,2
7 W, =0,852%0,95 = 0,8094kN / m’

3.1. Tinh toan tai trong gio theo phuwong
ngang nha (gi6 X: 0=0°)

Ving gi6 trén mai nha thé hién nhu hinh 5.

Phia don gio Phia hut gi6
g
Gi6 PooE
—> G E H S| | b
i3
e/4

Hinh 5. Vung gio trén mdi nha
Cac s6 liéu: b = 60m, e = min(b,2h) = 16.8m
d=L =24m;e/4=4,2m;e/10=1,68m.

h<bnén dj cao twong duongz, = h = 8,4m.
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Truong hop nay e <d, ap dung tinh toan
theo vung gid cua truong hop hinh 1(b). Xét
dén ap luc trong (hinh 3) nén hé s6 khi dong:
c=c,+¢,,,, trong d6 hé sé ¢, dugc xac dinh
theo tirng vung trong cac bang 1, 2 va 3.

Tinh toan tai trong gi6 theo cong thirc (3).
Tuy thudc vao cac hé sé ¢, hay c, . va
¢y, duong hay am, két qua tinh toan theo timg
truong hop duoc 1ap thanh cac bang 4, 5, 6, 7.

emin

Béng 4: Két qua tinh toan GX1: ¢, . va
Cin <0

Wtc

(m) (l‘fg’

8.4010.965| 0.713|-0.200| 0.513] 0.341

8.40[0.965(-0.948| -0.200| -1.148| -0.762
8.40(0.965(-1.195|-0.200] -1.395| -0.926

Ving % k(z)| ¢ c c

e il,i2

8.40/0.965|-0.411|-0.200{ -0.611| -0.405

8.40/0.965|-0.557|-0.200{ -0.757| -0.503

8.40/0.965|-0.252{-0.200| -0.452| -0.300

8.40/0.965|-0.327|-0.200| -0.527 -0.350

8.40[0.965(-1.200| -0.200| -1.400{ -0.929

8.40[0.965(-0.800| -0.200| -1.000{ -0.664

Q|T|» | Ol —|—<|TDT|m| Q|

8.4010.965(-0.500( -0.200| -0.7001 -0.465

Béng 5: Két qua tinh toan GX2: ¢, . va

emin
cil,iz > 0

Wtc
Vung| c, ¢l ¢ | (KN/
m)| () m)

8.40/0.965| 0.713/0.200| 0.913|0.606

8.40/0.965(-0.948|0.200(-0.748|-0.496

8.40/0.965|-1.195(0.200(-0.995|-0.661

8.40/10.965{-0.411/0.200(-0.211{-0.140

8.40/0.965(-0.557/0.200(-0.357|-0.237

8.40(0.965|-0.252{0.200(-0.052-0.035

8.40(0.965|-0.327]0.200(-0.127(-0.084

8.40{0.965|-1.200{0.200(-1.000|-0.664

8.40{0.965]-0.800{0.200|-0.600(-0.398

Q||| Hl—~|<|Z|™ | Q|C

8.40{0.965]-0.500{0.200|-0.300{-0.199
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Bang 6: Két qua tinh toan GX3: C,nVa Céc sb liéu:
€z <0 b=24m; e =min(b,2h) =16,8m
vimgl %= | K | ¢ | ¢ e | W d=L,=60m;el4=4,2m;e/10=1,68m.
(m)| (z) ¢ iz (kN/m’) PR
¢ h <b nén dg cao tuong duong
D [8.40/0.965| 0.713]-0.200| 0.513|0.341 s
G [8.40[0.965] 0.126]-0.200/-0.074|-0.049 Ze = H=SAM.
F [8.40[0.965] 0.126]-0.200/-0.074|-0.049 Truong hop ndy e <d, dp dung tinh toan
theo vung gié cua truong hop hinh 1(b).
H [8.40/0.965| 0.126]-0.200|-0.074|-0.049 ,
8.40(0.965]-0.221]-0.200]-0.421]-0.280 Tinh todn twong tr nhu trudng hop gi6 X,
I 8. 965|-0.2211-0.200/-0.421|-0. két qua tinh toan theo tirng truong hop dugc
I [8.40/0.965/-0.221|-0.200-0.421|-0.280|  1ap thanh céc bang 8, 9. Trong trudng hop niy
E [8.40[0.965/-0.327|-0.200|-0.527|-0.350| theo bang 3 cac vung gi6 trén mai chi c6 mot
A [8.40[0.965]-1.200[-0.200[-1.400|-0.920| &id tri h¢ 5O kh{ dong c,
B |8.40/0.965|-0.800|-0.200|-1.000|-0.664 Bang 8: Két qua tinh todn GY1: ¢, ;, <0
C_[8.40]0.965/-0.500]-0.200/-0.700-0465| | . |z | K wee
- ung| °© S c .
Bang 7: K&t qua tinh toan GX4: ¢, va (m)| (z) v (kN/m)
¢ <0 D [8.40/0.965| 0.700|-0.200| 0.500| 0.332
1z K we G |8.400.965|-1.300/-0.200|-1.500|-0.996
Vung| ¢ ¢ %] ©|gNm
(m)| (z) : &Nm) | F[8.40/0.965]-1.411/-0.200|-1.611|-1.069
D [8.40/0.965| 0.713/0.200| 0.913| 0.606 1 18.20/0.9651-0.6371-0.2001-0.8371-0.556
G [8.400.965| 0.126]0.200| 0.326|0.217
I [8.40/0.965/-0.537|-0.200|-0.737|-0.489
F [8.40[0.965| 0.126/0.200| 0.326] 0.217
T 184010965 0.12610.200 0326/ 0217 E [8.40[0.965|-0.300|-0.200|-0.500-0.332
J 8.40 0965 _0221 0.200 _0.021 _0.014 A 8.40 0.965 '1.200 '0.200 '1.400 '0.929
I [8.40/0.965/-0.221]0.200/-0.021|-0.014 B 18.40]0.965|-0.800{-0.200|-1.000{-0.664
E [8.40(0.965(-0.3270.200/-0.127|-0.084| | C [8.40(0.965|-0.500|-0.200|-0.700|-0.465
A [8.40/0.965|-1.200{0.200|-1.000|-0.664 ,
Bang 9: Két qua tinh toan GY2: ¢, ,, >0
B [8.40(0.965|-0.800(0.200|-0.600|-0.398 :
C [8.40(0.965|-0.500(0.200|-0.300|-0.199 ol Z | K W
VU )| ) | S| S| ¢ g
3.2. Tinh toan tai trong gio theo phuwong
doc nhd (gi6 Y- =90 D [8.40/0.965| 0.700[0.200| 0.900| 0.597
Viing gi6 trén méi nha thé hién nhu hinh 6, |G |8:40/0-965)-1.300/0.200/-1.100| -0.730
e"ﬁ n 5 5 F |8.40[0.965|-1.411|0.200|-1.211| -0.804
G [ H ¢ ! H [8.40/0.965-0.637|0.200|-0.437| -0.290
] 1 Puwdng néc b
— g : I |8.40[0.965|-0.537/0.200/-0.337| -0.224
e,ﬂ L R E [8.40/0.965|-0.300/0.200|-0.100] -0.066
/1'0 ' ! A |8.40/0.965|-1.200(0.200|-1.000( -0.664
e
‘4 o2 B [8.40|0.965/-0.800|0.200|-0.600] -0.398
Hinh 6. Viing gid trén mdi nh C [8.40[0.965|-0.500(0.200|-0.300| -0.199
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4. NHAN XET

Bai viét da trinh bay cac budc chinh cach
xac dinh tai trong gi6 tdc dung 1én cong trinh co
mat bang hinh chir nhat, mai doc vé hai phia.

Qua vi du tinh toan tai trong gi6é cho mot
cong trinh nha céng nghiép dang két cau thép
(khong c6 ctra troi) ¢ muc 3, nhin thdy co
dén 4 truong hop gié X theo phuong ngang
nha va c6 2 truong hop gié Y theo phuong
doc nha (két qua thé hién tir bang 4 dén bang
9), diéu nay s& dan dén s trudng hop t6 hop
tai trong tinh todn cho khung nha sé tang 1én
dang ké so v6i dang nha mai bang c¢6 goc doc
5" <a <5’

Pham vi bai viét nay chi tinh toan gié tri
tidu chuan cia tai trong gi6 tic dung phan bd
déu 1én bé mit cac tuong bién va bé mat mai,
tai trong gio W*co chiéu hudng vao bé mat
tac dung khi gia tri 1a duong va nguoc lai co6
chiéu hudng ra ngoai bé mit tac dung khi co
gia tri am.

Dé xac dinh gid tri tai trong gi6 tiéu chudn
W tac dung vao cot khung, dam khung (dam
méi), nguoi thiét ké can tinh toan thém theo
dién truyén tai cia ting ving gio trén bé mat
tuong bién hoic bé mit mai: WS =w“xL,
trong d6 L 1a chidu rong cua dién truyén tai
vao cot khung hoic dam khung (theo phuong
vuodng goc cot, dam khung dang xét). Hodc co
thé s dung phan mém SAP 2000, khai bao
cic bé mit mai 1a san 4o, cic bé mat tuong
bién 1a tim 4o c6 tiét dién None, ung dung
cong cu nhdp tai Area Loads— Uniform to
Frame d¢ truyén tai vao khung.

5. KET LUAN

Bai viét da trinh bay téng quat cac budc
tinh toan xac dinh tai trong gid tdc dung 1én
cong trinh c6 mat béng hinh chit nhat, mai
dbc vé hai phia. Vi du tinh toan tai trong gi6
cho mot cong trinh nha céng nghiép mot tang
dang két ciu thép (khong c6 cira troi).

Ngoai dang mai bang, mai dc hai phia,
cac cong trinh thuc té con c6 nhiéu dang mai
phirc tap khac nhu: dang mai vom, mai doc
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nhi€u phia, ... can c6 thém nhi¢u nghién ctru
khac vé cach tinh toan xac dinh tai trong gio
cho cac dang cong trinh nay.
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