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TOM TAT: Bai bao trinh bay phuong phéap kiém tra va so sanh viéc tinh
toan kha nang chiu luc cia thanh gidng chiu kéo bang thép goc trong nha
cong nghiép bang thép theo tiéu chudn thiét ké hién hanh cua Viét Nam
TCVN 5575-2012 [1] va ciia Uc AS 4100-2020 [2]. Tinh toan kiém tra cho
thiy thanh giang cot va thanh gidng méi déu théa mén diéu kién kiém tra
bén cta hai tiéu chuin. Tiéu chuin cta Viét Nam yéu ciu kiém tra d6 manh
cta thanh so v6i d6 manh giéi han. Tiéu chuin cua Uc khong yéu cau kiém
tra d0 manh nhung quy trinh tinh toan st dung nhiéu hé sé diéu chinh hon
s0 v6i tiéu chuén cia Viét Nam.

Tir khoa: thanh giﬁng, chiu kéo, ti€u chuén, cuong do, ung sut, do manh, nha
cong nghiép, Tiéu chudn TCVN 5575-2012, Tiéu chuén AS 4100-2020.

EVALUATION OF BEARING CAPACITY OF BRACES IN INDUSTRIAL FACTORIES
ACCORDING TO STANDARDS OF TCVN 5575-2012 AND AS 4100-2020

ABSTRACT: This article presents a method of testing and comparing the
calculation of the bearing capacity of angle steel braces in pre-engineered
steel buildings according to the current design standards of Vietnam (TCVN
5575-2012) and Australia (AS 4100-2020). The calculation shows that the
column braces and the roof braces both meet the criteria of the durability
test of the two standards. The Vietnamese standard requires testing the
thinness of the braces against the limited thinness. The Australian standard
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does not require a thinness test; however, the calculation procedure uses

more adjustment factors than the Vietnamese standard.

Keywords: brace, tension, standard, strength, stress, thinness, industrial
factory, TCVN 5575-2012, AS 4100-2020

1. PAT VAN DPE

Do nhiing wu viét vé ty trong nhe
so vOi bé tong, tinh cong nghé va kha
nang chiu luc cao, két cau thép duoc
ap dung rong rai dbi véi cac cong trinh
nha cong nghiép ¢ Viét Nam. Céc san
pham két ciu thép rit da dang tur
nhimg ciu kién don 1& nhu thanh
giang, xa gb, dam tudng, dam san, két
cu bao che (vach ngin, tAm tuong,
tdm mai), cot cho dén cac két ciu hoan
chinh nhu khung nha cong nghiép.

Do khung thép nha cong nghiép
thuong st dung vat li€u cé tinh déo,
cuong do cao nén tiét dién coOt, xa
ngang thuong nho, d0 manh lén. Do
do viéc tang cuong do cliing cua nha,
tang on dinh cho cac khung ctng, tao
nén mot khéi khong gian 6n dinh dap
g yéu cau vé do bén, do 6n dinh tong
thé cho toan bd ngdi nha bang cach sir
dung cac hé gidng 1 rit can thiét. Mot
s tai lidu cua cac cong ty xdy dung da
quy dinh chi tiét viéc st dung thanh
giang trong quy trinh lip dung khung
nha thép [3, 4]. Tuy theo timg yéu cu
cu thé vé chiu luc va vé cong nang su
dung, hé giang thuong sir dung (hodc
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phéi hop sir dung) cac dang gidng nhur:
giang thanh thép tron, giang day cép,
giang thép goc va gidng dang cong hay
con goi 1a khung giang.

Viéc tinh toan cac cau kién thép
chiu kéo noi chung dugc quy dinh
trong tiéu chuan thiét ké [1] va tinh
toan thanh giang néi riéng da duogc
nhiéu tai liéu trinh bay [5-8]. Tuy
nhién viéc so sanh phuong phap tinh
toan kha nang chiu lyc cta céc ciu
kién nay véi cac tiéu chuan moi, hién
hanh cua nudc ngoai dé thdy duogc
cac uu, nhugc diém, tinh khoa hoc
cia timg tiéu chuan chua duogc cac
tac gia dé cap. Vi vay, tac gia bai bao
trinh bay cach tinh toan kiém tra kha
ning chiu lyc cia thanh gidng cét,
giang mai str dung thép goc canh déu
trong nha cong nghi¢p theo tiu
chuén Viét Nam TCVN 5575-2012
va Uc AS4100-2020 la can thiét.

2. TONG QUAN, CO SO LY
THUYET VA PHUONG PHAP TiNH
TOAN THANH GIANG

2.1 Tong quan vé hé giing,
thanh giing bang thép goc trong
nha cong nghiép



Nha cong nghiép bang thép thong
thuong gém cac khung phang lién két
v6i nhau théng qua cac két ciu nhu hé
xa g0, hé suon tudng va cac hé giang.
Hé giang bao gdm hé gidng cot va hé
gidng mai. Hé giang cot thuong gdm cac
thanh chéng chju nén dau cot va cac hé
gidng chéo ddu X (hinh chit thap). Cac
thanh chéo nay thuong 1a cac thanh thép
goc hodc dang day chi 1am viéc chiu
kéo. Hé giang mai thuong 1a hé cac
thanh chiu kéo dat chéo hinh chir thap ¢
hai buée dau hdi nha, vi tri khe lun, khe
nhiét do (bét budc phai cd); doc theo
chiéu dai nha & hai bién khi c6 dam cau
truc. Str dung thanh gidng bang thép goc
14 theo truyén théng va phd bién tai Viét
Nam tir nhitng ndm sau hoa binh 1ap lai
ctia thé ky truée. Cac thanh giang kiéu
nay hién nay van duoc cac don vi thiét
ké va ché tao st dung nhiéu cho nha
khung thép nhe. Hinh 1 va hinh 2 thé
hién thanh giing cot va gidng mai hinh

chir thap str dung thép goc.

Hinh 1. Giang cét bang thép goc
déu canh (giang chir thdp)

-
Hinh 2. Giang mdi bang thép géc déu canh
(giang chir thap)

* Uu diém:

Di duogc sir dung phd bién va c6
tinh truyén thong.

Do ctng cua thanh giang 16n dan
dén tang d6 ctng tong thé cua khbi
giang rat nhiéu.

Thanh giang dé théa man dugc
yéu cau vé d6 manh gigi han theo
tiéu chuan.

* Nhuoc diém:

Chi phu hgp véi nha cong nghiép
c6 két cu ning, yéu cau co do cimg
16m, chiu tai trong gio 16n.

Cau tao nang né, khé khan cho
viée lip dung.

Tang khéi luong két ciu dan dén
tang gia thanh cong trinh.

2.2 Co s6 1y thuyét, phwong
phip tinh toan, kiém tra thanh
giing mai va giing cot

Hé gidng mai & dau hoi va hé
giang mai doc nha gdm cac thanh
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chir thap tuong tng ding dé chiu tai
trong gid va tai trong cau truc. Khi
chiu lyc thuong c6 mdt thanh chiu
kéo, mot thanh chiu nén. Do tinh
chét cua tai trong d6i ddu (tai trong
g16 hoac cau truc), khi chon tiét dién
thanh gidng, thuong chon tiét dién
theo diéu kién thanh chiu kéo. Khi
luc nén xuit hién, thanh coi nhu da
méat kha nang chiu luc, chi con thanh
kéo lam viée [7, 8] va c6 thé tinh noi
lwc thanh gidng theo cac phuong
phép co hoc két ciu.

Hé giang cot chir thap dé dam
bdo d0 ciing doc nha, chiu lyc doc
nha do dan gido truyén vao, lyc him
doc cua cau truc. Tuong tu nhu trén,
chi coi céc thanh giang chiu kéo lam
viéc, bo qua cac thanh chiu nén [7,
8] va tinh toan ndi luc cac thanh
giang cot chiu kéo mot cach dé dang
hon bang cac phuong phap co hoc
két cAu co ban.

Vi sy xuit hién cua may tinh
va cac phan mém [9] st dung
phuong phap phan tir hitu han, viéc
tinh toan hé gidng chir thip di tro
nén nhanh chong, thuan ti¢n va cho
két qua dang tin cdy. Trong ndi dung
ctia bai bao nay, tac gia sir dung phan
mém SAP2000 d¢ tinh toan ndi lyc
thanh giang mai, giang cot ciia cong
trinh nha cong nghiép bang thép sau
d6 tinh toan kiém tra tiét dién da
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chon ciia thanh giang theo tiéu chuan
Viét Nam va tiéu chuan cua Uc.

2.3. Tinh toin ciu kién chiu
kéo diing tim theo Tiéu chuin Viét
Nam TCVN 5575-2012 [1].

Theo diéu 7.1.1 chu kién chiu
kéo dung tAm dugc tinh toan vé bén
theo cong thirc 2.1:

2.1)

0= % <f.v

Trong do:

vc la hé sb diéu kién 1am viéce (tra
bang 3 muc 5.4.2 cua tiéu chuan)

N 1a lyc kéo dung tam tinh toan

A 14 dién tich tiét dién thuc cia
cAu kién

o 1a ung suat kéo cua ciu kién
thép

f 1a cuong d6 tinh todn chiu kéo
cua thép

Theo diéu 7.1.2, dién tich tiét
dién thuc bang dién tich tiét dién
nguyén trir dién tich giam yéu. Dién
tich giam yéu la dién tich bi mat di do
yéu cau ché tao vi du nhu khoan 15 dé
bat bu 16ng hodc dinh tan, ...

Ngoai viéc kiém tra d6 bén, khi
thiét ké phai kiém tra diéu kién vé do
manh cia thanh. Tiéu chuan quy
dinh d0 manh gidi han cua thanh
giang chiu kéo [A]=400 (bang 26
trang 48, TCVN 5575-2012).



2.4. Tinh toan c4u kién chiu
kéo ding tam (Member subjected
to axial tention) theo tiéu chuin
Australia AS4100-2020.

Theo muc 7.2 cua tiéu chuéin
Australia, AS4100-200 thanh chiu
kéo dung tdm duoc kiém tra bén nhu
sau (cong thuc 2.2):

N<¢N,

Trong do:

(2.2)

@: 1a hé s6 kha nang chiu lyc cua
thanh chiu kéo.

DPbi v6i thanh chiu kéo ¢=0.9
(bang 3.4 Trang 34 tiéu chuéan
AS4100-2020)

N; 1a kha nang chiu lyc danh
nghia cua tiét dién thanh chiu kéo.

N*1a luc kéo thiét ké

N; duoc xac dinh theo muc 7.2
cta tiéu chuan. Kha nang chiu luc
danh nghia cua tiét dién thanh chiu
kéo N; dugc lay 1a s6 nho hon trong
hai gia tri sau:

Ni=Ag fy va (2.3)
N;=0.85kiAnfe (2.4)
Trong do:

A, 1a dién tich tiét dién nguyén
cta tiét dién thanh chiu kéo;

fy1a cuong do chiu kéo cua vat
lidu (gidi han chay nho nhét);

ki 1a hé s6 diéu chinh x4c dinh
theo muc 7.2 va tra bang 7.3.2 trang
100;

A, 1a dién tich tiét dién thyc
cua cdu kién;

fu la cuong do chiu kéo gidi han
ctia vt liéu (gidi han bén).

2.5. Vi du tinh toan:

Kiém tra kha nang chiu lyc cua hé
gidng ctia nha cong nghiép co cac thong
sd ddu vao ctia cong trinh nhu sau:

Nha coéng nghiép mot ting, mot
nhip c6 chiéu dai nhip nha L=24m, strc
truc Q=10T, chiéu cao dinh cot la
h=9m. Nha dugc xay dung tai viung co
ap luc gid tiéu chuan W,=155 daN/m?.
St dung hé giang chir thap, giang cot
ding thép goc L80x80x6, giang mai
dung thép goc L50x50x4, loai thép
AGS400 c6 gidi han chay nho nhét 1a
245MPa va gioi han bén nho nhat 1a
400MPa (bang 3 TCVN 7571-2019
Tiéu chuan thép hinh can néng).

Hinh 3. So do két cau, hé gidng cot,
hé giang mai cua nha cong nghiép
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St dung phan mém phan tich
noi lyc SAP2000 dé md hinh héa so
dd két cau duoc trinh bay trén hinh
3. Sau khi phan tich, t6 hop noi luc
tinh duoc luc kéo cua thanh giing
mai la N=7.81kN, luc kéo trong

thanh giang cot 1a N=14.72 kN. Cac
dic tinh mat cit ngang cia thép
thanh giang (trich tr bang 4 cua
TCVN 7571-2019 Tiéu chuan thép
hinh can nong) dugc trinh bay trong
bang 1.

Bang 1. Chiéu dai, dic tinh mit cit ngang ciia thép thanh giing [10]

. Dién tich
Chiéu dai L. Mo men quan Ban kinh
Loai thanh thanh mat cat tinh Ix=Iy quan tinh ix=iy
: ngang
(cm) (cm*) (cm)
(em?)
L50x50x4 722 3,89 8.97 1.97
L80x80x6 922 9,35 55.8 2.44

a. Kiém tra kha nang chiu lyc
ciia thanh giang mdi theo tiéu chudn
Viet Nam TCVN 5575-2012:

Kiém tra bén theo cong thirc 2.1:

O-_An—f')/C

Trong do:
o 1a Gmg suét trong thanh giing
chiu kéo

N 1a lIuc kéo dung tam tinh toan,
N="7.81 kN

An 14 dién tich tiét dién thuc cta
cAu kién, A,=3.89 cm?

f1a cuong dd tinh toan cua thép,
f=245MPa=24.5KN/cm?
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ve 1a hé sd diéu kién lam viéc,
Y= 0.9

Thay céac gid tri vao cong thirc
trén ta duoc

_7.81_201(kN)<
7 =3g9 " 20 Gz) =T 1
= 24.5x0.9 = 22.05 kN
= 24.5x0.9 = 22. (sz)
Nhan xét: Thanh giang mai dam
bdo diéu kién bén.
Kiém tra d6 manh cua thanh
giang mai:
Chiéu dai thanh giang mai la
=722 cm
Ban kinh quan tinh cua tiét dién
thanh giang mai la i = 1.97 cm



D6 manh cia thanh giang mai 1a
A=1/i=722/1.97 = 366.5<[A]=400 (tra
bang 26, TCVN 5575-2012)

Nhan xét: Thanh giang mai dam
bdo diéu kién vé do manh theo tiéu
chuan Viét Nam.

b. Kiém tra kha nang chiu luc
ciia thanh giang cot theo tiéu chudn
Viet Nam TCVN 5575-2012:

Kiém tra bén theo cong thuc 2.1:
o= An — f' )/C

o 1a Ung suét trong thanh gidng
chiu kéo

N 12 lyc kéo ding tdm tinh toan,
N=14.72 kN

A, 1a dién tich tiét dién thyc cla
cau kién, Ay=9.35 cm’

f1a cuong do tinh todn cua thép,
f=245MPa=24.5KN/cm?

ve 12 hé s6 diéu kién lam viéc,
1= 0.9

Thay cac gid tri vao cong thirc

1 (k—Nz) <f.v

cm
= 24.5x0.9

trén ta dugc
1472

g =—=

8.13

= 22.05 kN
- . (sz)

Nhén xét: Thanh giang cot dam
bao diéu kién bén.

Kiém tra d6 méanh cua thanh
giang mai:

Chiéu dai thanh giang cot 1a 1 =
922 cm

Ban kinh quan tinh ctua thanh
giéng lai =244 cm

D6 manh cua thanh giing mai 1a
A=1/1=922/2.44 = 377.9<[A]=400 (tra
bang 26, TCVN 5575-2012)

Thanh gidng mai dam bao diéu
kién vé d6 manh theo tiéu chuin
Viét Nam.

c. Kiém tra kha nang chiu lyc
ciia thanh giang mdi theo tiéu chudn
Uc AS 4100-2020. Thanh giang mai
chiu kéo dung tdm dugc kiém tra bén
theo cong thirc 2.2 nhu sau:

N< ¢ N,

Trong do:

@: 1a hé sb kha nang chiu lyc cua
thanh chiu kéo.

Pbi véi thanh chiu kéo #=0.9
(bang 3.4 Trang 34 tiéu chuan
AS4100-2020)

Ny 12 kha nang chiu lyc danh
nghia cua tiét dién thanh chiju kéo.

N; duoc xac dinh theo muc 7.2
cia tiéu chudn. Kha nang chiu luc
danh nghia cua tiét dién thanh chiu
kéo N; dugc lay 1a sé nho hon trong
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hai gia tri tinh theo cong thirc 2.3 va
2.4 nhu sau:

Ni=Ag fy va
t = 0.85k: An fu

Trong do:

A, 1a dién tich tiét dién nguyén
cua ti€t dién thanh chiu kéo,
Ay=3.89cm?

fy1a cuong do chiu kéo cua vat
liéu, /,=245 MPa

ki 12 hé sé diéu chinh xac dinh
theo muc 7.3 va dugc tra bang theo
bang 7.3.2 cia tiéu chuan, k= 0.85

Ay 12 dién tich tiét dién thyuc ciia
cau kién, do thanh giang str dung lién
két han, khong c6 giam yéu do khoan
16 bu long nén A,=A,~3.89 cm? =
389 mm?
fula cuong do chiu kéo gidgi han
cua vat liéu, f, = 400MPa
Ni = Ag fy = 389x245= 95305 (N)
=95,305(kN)

Ny = 0.85k An fu
= 0.85x0.85x389x400=112421(N)
=112,421(kN)

Vay lay N; =95,305(kN)

Thay vao cong thic kiém tra
ta co:

N'=7.81 kKN<¢ N,

=0.9x95,305=85,77 9(kN)

84 | TRUONG PAI HOC HAI PHONG

Nhan xét: Thanh giang mai dam
bao diéu kién bén theo tiéu chuin
ctia Uc.

d. Kiém tra kha nang chiu luc
ciia thanh giang cot theo tiéu chudn
Uc AS 4100-2020. Thanh giing mai
chiu kéo dung tam duoc kiém tra bén
theo cong thirc 2.2 nhu sau:

N< ¢ N,
Trong do:

¢ la h¢ sb kha nang chiu lyc cua
thanh chiu kéo.

Dbi v6i thanh chiu kéo ¢=0.9 (tra
bang 3.4 Trang 34 tiéu chuan AS
4100-2020)

Ny 12 kha nang chiu lyc danh
nghia cua tiét dién thanh chiu kéo.

N; duoc xac dinh theo muc 7.2
cta tiéu chuan. Kha nang chiu luc
danh nghia cua tiét dién thanh chiu
kéo N; dugc lay 1a s6 nho hon trong
hai gia tri tinh theo cong thuc 2.3 va
2.4 nhu sau:

Ni=Ag fy va
]vt = 085/& Anﬁl
Trong do:

A, 1a dién tich tiét dién nguyén
cia tiét dién thanh chiu kéo,
A=8.13cm?

fyla cuong do chiu kéo cua vt
liéu, /;=245 MPa



ke 12 hé s diéu chinh x4c dinh
theo muc 7.3 va dugc tra bang theo
bang 7.3.2 cua tiéu chuan, k= 0.85

Ay 12 dién tich tiét dién thuc cla
cau kién, do thanh giang stir dung lién
két han, khong c6 giam yéu do khoan
16 bu 16ng nén A, = A= 8.13 cm’ =
813 mm?

fula cuong do6 chiu kéo gidgi han
(gié1i han bén) cua vat ligu, f, =
400MPa
Ni=Ag fy = 813x245= 199185 (N)

=199,185(kN)
1 = 0.85k An fu
=0.85x0.85x813x400=234957

(N)=234,957(kN)

Vay lay N; =199,185(kN)

Thay vao cong thic ta kiém tra
ta co:

N'=14.72 kKN<¢

N;=0.9x199,185=179,27(kN)

Nhan xét: Thanh gidng cot
dam bao diéu kién bén theo ti€u
chuan cua Uc.

3. KET LUAN

Viéc tinh toan kiém tra thanh
giang mai va giang cdt déu thdéa man
diéu kién bén theo hai ti€u chuan Viét
Nam va Uc.

Tiéu chuan Viét Nam ngoai
viéc kiém tra do bén con phai kiém

tra d0 manh gidi han cua thanh
gidng chiu kéo ([A]=400) dé dé
phong thanh c6 thé bj mat 6n dinh
hodc vong qua muc do chinh trong
luong cua thanh. Cac vi du tinh
toan cho thay thanh gidng thira do
bén nhiéu, tuy nhién, d6 manh cua
thanh gan dat dén d6 manh gigi
han. Vi vay tiét dién ctia thanh duoc
quyét dinh chu yéu boi yéu cau vé
do manh.

Tiéu chuan cta Uc khong dé cap
dén d6 manh gidi han cua thanh don
chiu kéo, tuy nhién, ddi véi thanh ghép
tir 2 hodc nhiéu thanh don thi yéu cau do
manh gidi han cta céc thanh don trong
tung doan ghép 1a [A]<300 (khoan a
trong muc 7.4.3).

Quy trinh tinh to4n theo tiéu
chuan cua Uc sir dung nhiéu hé sb
diéu chinh hon so v6i quy trinh tinh
toan theo tiéu chuin Viét Nam.
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