Anh hudng ctia 16 khoét dén kha nang chiu luc
cuia tiét dién thép tao hinh ngudi khi udn

Influence of web holes on the sectional capacities of cold-formed steel channel sections under

bending

Tom tat

Cau kién dam thép tao hinh nguéi dugc khoét 16 trén
ban bung do cac yéu cau lap dat hé théng ki thuat, diéu
nay dan dén giam kha nang chiu udn ctia cau kién. Anh
hudng cia 16 khoét nay dén kha nang chiu luc cia tiét
dién thép tao hinh ngudi da dugc quy dinh trong Tiéu
chuan thép ctia My AISI S100-16 ciing véi viéc phat trién
phuong phap Cudng dé truc tiép (DSM) trong thiét ké.
Phuong phap nay cho phép dua ra cac du doan vé kha
nang chiu luc cda tiét dién dua trén cac phan tich mat én
dinh tuyén tinh. Dua trén cac quy dinh trong tiéu chuan
AISI S100-16, bai bao di khao sat anh hudng cia su thay
ddi kich thudc 16 khoét dén kha nang chiu uén ca tiét
dién thép chit C tao hinh ngudi. Cac phan tich sau do
dugc dua ra dua trén cac két qua khao sat nham lua chon
kich thuéc 16 khoét, cho phép tdi wu héa kha nang chiu
luc ctia tiét dién khao sat.

Tir khéa: L6 khoét, khd nang chiu luc, tiét dién thép tao hinh
ngudi, chiu uén

Abstract

Web holes are commonly pre-punched in cold-formed steel
beams to meet the demand of technical system installations.
The influence of web holes on the sectional capacities of
cold-formed steel sections has been requlated in AISI $100-16
with the development of the Direct Strength Method (DSM)
in the design. This method allows predicting the capacities of
cold-formed steel sections based on elastic buckling analyses.
Based on the regulations in AISI S100, this paper investigates
the effects of variations of web hole dimensions on the flexural
capacities of cold-formed steel channel sections. The analyses
are subsequently given based on the investigated results

to select the proper web hole dimensions, which allows for
optimization of the sectional capacities of the investigated
channel section.

Key words: Web holes, sectional capacities, cold-formed steel
sections, bending
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1. Gi®i thidu

Céu kién dam thép tao hinh nguéi trong cac coéng trinh dan dung
thworng bi khoét 16 & phan ban bung dé bé tri cac hé thdng ky thuat. Sy
c6 mat clia cac 18 khoét nay da lam anh hwéng dén kha ning chiu luc
tiét dién [1], va da dwoc dwa vao trong tiéu chuén thiét ké két cAu thép
tao hinh ngudi ctia Hoa Ky AISI S100 [2] v&i cac dang |6 khoét dang
hinh tron, bAu duc, chi¥ nhat hodc dang ranh dai. Kha nang chiu lwc
cua tiét dien nay dwoc xac dinh theo phwong phap Cuéng do truc tiép
(Direct Strength Method — DSM), cho phép xac dinh kha nang chiu lyc
clia tiét dién thdng qua cac gia tri mét 6n dinh tuyén tinh cla tiét dién.
Cac gia tri mat &n dinh tuyén tinh nay dwoc xac dinh théng qua cac
phan tich mat 6n dinh s& dung mét phadn mém dwoc phat trién bi Vien
kim loai va thép Hoa Ky ([3], [4]) dwa trén cac nghién clru clla Moen va
Schafer ([5],[6],[7])-

Dwa trén cac quy dinh trong tiéu chuédn AISI S100, bai bao sé di
khao sat anh hudng cla kich thwéc 16 khoét dén kha nang chiu lwc clia
tiét dién thép chi¥ C tao hinh nguéi. K&t qua khao sat lam co s& cho viéc
phan tich dé Iwa chon ra kich thwéc hop ly cla 16 khoét trén tiét dién
d&m @& dat hiéu qua trong thiét ké.

2. Kha nang chiu udn cua tiét dién thép tao hinh ngudi c6 khoét
16

Kha nang chiu udn danh nghia cla tiét dién thép tao hinh ngudi
dwoc 14y la gia tri nhé nhat trong ba gia tri mé men, bao gédm md men
chay déo cua tiét dién giam yéu (Mynet), md men mét 6n dinh cuc b6
tiét dién (M,,), va4 mé men méat dn dinh méo cla tiét dién (Mpq) ma duwoc
xac dinh nhuw trinh bay dwéi day.

M6 men chay déo cua tiét dién giam yéu

M =S F

ynet fnet™ y (1)
M& men mét &n dinh cuc bd cua tiét dién
Voi 4,<0,776: M, =M, @)
Voi
Iy 0,4 I 0,4
A >0,776: M, =|1-0,15) =< | || =<l | M
My M)’
(3)
M& men méat én dinh méo cua tiét dién
Néu A, <A,,:
VoI A, <2 M, =M, (4)
V&i
. ynet _MdZ
j‘d1<ldgﬁ“d2‘Mnd:Mynet_ 1 1 (’111_141)
42 ~ M1 (5)
Néu A, >4,,:
V&I 4,<0,673: M, =M, (6)
Vaoi
M 0,5 M 0,5
Ay >0,673: M, =(1-0,22) —=L | || ==L |
My My
(7)
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Hinh 1. Cac kich thudc chinh cta tiét dién chir C khoét 16 (a) va giao dién phan mém phan tich méat on dinh

tiét dién (b)
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Hinh 2. Két qua phan tich mat on dinh cuc bd (a) va méo tiét dién (b) cua tiét dién chir C c6 16 khoét khi kich

thudc 16 khoét thay doi

Trong do:

Siet 1& Md dun chdng udn tiét dién gidm yéu;

F, la rng suét chay cla vat liéu thép;

M, A, 12 cac dd manh danh nghia mét &n dinh cuc bo va
meéo tiét dién, ﬂ,:,/My/M”, s A =M M,

My, Mynet 18 m& men chay déo cla tiét dién nguyén va tiét
dién giam yeéu;

Mcri, Mg 18 md men mét dn dinh tuyén tinh cuc bd va
méo tiét dién c6 16 khoét, dwoc xac dinh béng st dung cac
phan tich mét &n dinh dwoc trinh bay trong Muc 3.

M1, Ago; 14 cac dd manh danh nghta lién quan dén mét 6n
dinh méo tiét dién;

27
J -0,71;

MY M
Ay = 0,673 =22 | - A, =0,673|1,7| —
M

y ynet

1Y) 1
M, =1-022| — || = |m
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3. Khao sat anh hwéng cua kich thwéc 16 khoét dén
kha niang chju uén cua tiét dién thép chir C tao hinh
nguoi

Tiét dién dung trong khado sat Ia C25015 v&i cac kich
thwdc hinh hoc, bao gém chiéu cao D = 254mm; chiéu réng
B = 76mm; swon bién L = 21,5mm; chiéu day t = 1,5mm.
Chiéu cao 16 khoét thay ddi tr 0,2 dén 0,8 1an chiéu cao tiét
dién, con chiéu dai 16 khoét dao dong tir 0,5 dén 3 1an chiéu
cao tiét dién. Cac théng sé dac trung cla tiét dien dwoc biéu
dién trén Hinh 1(a). Vat liéu thép dung trong khao sat c6 cac
dac trung vat liéu, bao gbm (rng suét chay F, = 345MPa, mo
dun dan hoi E = 203400MPa.

3.1. Phén tich mét 6n dinh tuyén tinh cua tiét dién khao sét
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Phan tich méat &n dinh dwoc thuc hién bang méd dun
phan mém dwoc phat trién dwa trén nén tang ctia phdn mém
CUFSM [8], dworc thé hién nhw trén Hinh 1(b). Dwa theo bao
cao ctia Pham [9] d& chi ra rAing mé men méat 6n dinh cuc bo
phu thudc vao ti sé chiéu cao 16 khoét va chiéu cao tiét dién
hhole/D, €ON MG men mét 6n dinh méo tiét dién lai chiu anh
hwéng ctia chidu dai 16 khoét L,/D. Khao sat do d6 sé xac
dinh mé men méat 6n dinh tiét dién cta hai loai mét én dinh
trén (rng voi sy thay ddi ctia chiéu cao va chidu dai 16 khoét,
két qua dwoc dwa ra nhw trén Hinh 2.

Két qua thu dwoc cho thay khi kich thwéc 16 khoét tang
Ién thi mdé men méat dn dinh cuc bo tuyén tinh tang 1&n con
mé men méat 6n dinh méo tiét dién gidm xubng. Vi mét én
dinh cuc b, khi chiéu cao 16 khoét nhé mé men mét én dinh
tai vi tri 16 khoét nhd hon va gidm dén hon 40% so voi tiét
dién nguyén nén mét 6n dinh xay ra tai vi tri 16 khoét. Khi ti
s6 hpoe/D 16N hon 0,6 thi md men méat &n dinh cuc bd tai 16
khoét I&6n hon so véi tiét dién nguyén, nén mét 6n dinh cuc
bd xay ra tai phan tiét dién nguyén gitva hai 16 khoét va md
men mét &n dinh cuc bd cla tiét dién khoét 16 bang dwoc lay
béng mé men cuc bd cla tiét dién nguyén. Didu nay dwoc
gidi thich do kich thuéc 16 khoét tang lam cho phan phang
con lai cGa phia trén va dwdi 16 khoét ban bung gidm, dan
dén d6 manh cla cac phan ban bung nay giam va tinh 6n
dinh tang. V&i mét 6n dinh méo tiét dién, mé men mét én
dinh méo cua tiét dién c6 thé gidm xudng hon 50% khi chiéu
dai 16 khoét ting dén 3 Ian chiéu cao tiét dién.

3.2. Xéc dinh kha ndng chiju ubn cua tiét dién khao sét

Kha nang chiu uén cla tiét dién chir C25015 khao sat
dwoc xac dinh dwa theo cac cbng thire trinh bay tai Muc 2.
Két qua khao sat dwa ra dwoc véi hai thanh phdn md men,
bao gdm mé men gay ra mat 6n dinh cuc bd va mé men gay
ra mat 6n dinh méo tiét dién, dwoc biéu dién nhw trén Hinh
3(a) va 3(b). Trong d6 md men gay mét &n dinh cuc bd chi
phu thudc vao chiéu cao 16 khoét (h,ye/D), cOn md men gay
mat &n dinh méo tiét dién phu thudc vao ca chidu cao va
chiéu dai I& khoét. Kha nang chiu udn cla tiét dién khao sat
la gia tri nhé hon trong hai thanh phdn mé men trén va dwoc
bidu di&n nhw trén Hinh 3(c).

Hinh 3(a) cho thdy md men mét &n dinh cuc bd cla
tiét dién giam di khoang 20% so voi tiét dién nguyén véi
chiéu cao 16 khoét nhd (h,ee/D=0,2). Gia tri nay téng Ién tién
dén moé men méat 6n dinh cuc bd cla tiét dién nguyén khi
hhole/D>0,6, khi d6 mat 6n dinh cuc bo sé xay ra tai vi tri gitra
hai 16 khoét thay vi tai vi tri 16 khoét.

M6 men mét n dinh méo tiét dién cé xu huwéng gidm khi
chiéu dai 16 khoét ting, giam t&i khoang 30% so vdi tiét dién
nguyén. Khi chidéu cao 16 khoét t&ng, mdé men mét &n dinh
méo mac du ciing bi &nh hwéng nhirng khéng dang ké. Didu
nay cé thé thdy mé men mét 6n dinh méo nay khong thay d6i
khi chiéu cao 16 khoét thay ddi tiv ti s6 hy,ge/D tir 0,2 dén 0,7,
va giam xudng mét chit khi ti s& hye/D = 0,8.

Kha ning chiu luc danh nghia cua tiét dién khdo sat
dwoc thay trén Hinh 3(c) cho thdy mé men mét 4n dinh cuc
bd déng vai trd chl dao véi ti s6 hyge/D tir 0,2 dén 0,6 nén
dwdng biéu dién cé sy thay dbi dang ké so véi Hinh 3(b),
va md men mét 6n dinh méo tiét dién quyét dinh kha nang
chiu lwc khi ti s6 hy,oe/D bang 0,7 va 0,8 nén dudng biéu dién
khéng thay dbi so v&i Hinh 3(b).

Két qua trén Hinh 3(c) ciing chi ra rang déi khi kich thwéc
16 khoét nhé ciing chwa han 13 tét hon so véi 16 khoét kich
thwéc I16n. Piéu nay dwoc minh chirng khi c6 ciing mét chiéu
dai 16 khoét ndm trong khodng tir D dén 2D thi 16 khoét chiéu
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c) Kha nang chiu udn cla tiét dién

cao I&n hon lai cé kha nang chiu udn cao hon véi chiéu cao
16 khoét dao déng tir 0,2D dén 0,7D. Nguyén nhan duoc giai
thich do trong cac trwong hop nay tiét dién xay ra mét én
dinh cuc bo tai vi tri cac 16 khoét ma co chiéu cao cang lén thi
mo men méat cuc bd cang cao nhw dé trinh bay & trén.

Dwa trén két qué Hinh 3(c) cho tiét dién khao sat ciing
cho thay khi cAn tao mét 16 c6 mét dién tich nhét dinh thi viéc
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l4y chidu cao I&n va chiéu dai nhé sé& tét hon la chiéu cao
nhé va chiéu dai 16 khoét I&n. Diéu nay giai thich Ia chiéu cao
I&n va chiéu dai nhd sé& c6 xu hwéng lam tdng mdé men mét
on dinh cuc bo va mé men méo tiét dién, con chidu cao nho
va chiéu dai lon d&u lam cho md men méat &n dinh cuc bd va
m6 men méo tiét dién c6 xu hwéng giam xubng.

4. Kétluan

Bai bao da tién hanh khao sat kha nang chju ubn cla tiét
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