Hé s6 chiéu dai tinh toan c6t khung nhiéu tang
trong mot so tiéu chuan thiét ke két cau thép

The effective length factor of the column in multi-stories in some steel design codes

Tom tat

Hé s chiéu dai tinh toan ¢6

anh hudng In dén tai trong giéi han cia
<6t khung nha nhiéu tang. Bai viét trinh
bay co's6 ly thuyét va cong thiic dé tinh
toan hé s6 s chiéu dai tinh toan trong
mét sé tiéu chuan tur dé ap dung vao vi
du tinh toan dé dua ra cdcnhan xét.

Tir khéa: chiéu dai tinh todn, 6n dinh cdt khung

Abstract

The effective length factor has a large impact
on the ultimate load of columns in multi-
stories frames. In this paper, we present the
theoretical foundation and formulae for the
calculation of the effective length factor

of columns in some design codes. We also
present the calculation exams to induct some
commentaries.
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1. Gi¢i thiéu

Khi tinh toan thiét ké cot khung nha nhiéu
tang, yéu tb hé sb chiéu dai tinh toan (K hodc u)
anh hwéng rat I6n dén lwc téi han mat én dinh
(theo cdng thire 6n dinh clia Euler la ti 1& nghich
véi binh phuwong). Bai toan 6n dinh kinh dién
ctia Euler chi xét nhirng lién két ly twéng, khong
c6 thue trong codng trinh nhw bang 1.

Trong thwc t&, cot trong khung nha nhiéu
tang c6 thé khong c6 lién két ly twdng ma & hai
dau mut cot dworc lien két véi cac cau kién khac
(ddm hodc cot khac). Vi vay so dd ly twéng
khéng con dling niva va vi vay can phai thiét 1ap
lai bai toan dé tinh toan chiéu dai tinh toan qui
ddi vé so dd lién két chuén (hai dau khop). T
d6 qui ddi dwoc chiéu dai tinh toan cta cot lién
két thuc trong khung nhdm tang d6 chinh xac
ctia bai toan &n dinh.

Trong cac tiéu chudn thiét k& két cAu thép,
cac khung co6 thé dwoc phan chia thanh cac

Hinh 1. Chiéu dai tinh toan
cua cot trong khung(khac véi
sa do ly tuéng).

khung giang hoac cac khung khong giang. Mot cot co thé duoc xem la gidng theo mot
hudng nhét dinh khi tinh 6n dinh cta két ciu néi chung dwgc cho bé&i cac vach, thanh
gidng hoéc cac thanh chong duoc thiét ké dé chiu tat ca cac luc ngang theo huéng
dé. Mét cot khéng dwoc gidng hoan toan theo mot mat phang nhét dinh khi strc chlu
céc tai trong ngang xuét phat tir sw ubn cac cot. Trong thuc té khong c6 khung glang
hoan toan va khéng cé ranh gi®i rd rang ton tai gilra cac khung gi&ng va khong giéng.
Bang 2 mb ta khai niém cot trong khung gidng va khong gidng.

2. Hé s6 chiéu dai tinh toan dwa trén I&i giai ly thuyét n dinh

Trong cac tiéu chuan thiét ké két cu thép, sy tac dong qua lai gitba cAu kién chiu
nén véi cau kién 1an can hodc mét bd phan cla két cAu dwoc mé hinh nhw hinh dwéi

Phuwong phap gan ding nay dwa vao nhivng gia thiét sau:

1. TAt ca dam va cot [a hoan toan dan hoi.

(a) Khung giang

(b) Khung khdng gidng

Hinh 2. Cac mo6 hinh cho hé s6 K ctia cot khung.

SO 44 - 2022 53



b

-

KHOA HOC & CONG NGHE

Céach lién két va dang
tai trong

Heé sé K theo Iy thuyét 1,0 0,7 0,5

2,0 1,0 2,0 0,725

2. Tt ca cac cau kién co mat cat

Ngam tai chan Khép tai chan

ngang khéng déi. —
. o Khung giang

3. Véi khung giang, gbéc xoay
cac diém dbi dién cua lién két dam
la bang nhau vé do Ién, gay ra sw
udn cong 2 chiéu. Kidu bién dang
nay chi xay ra cho nhirng khung chir
nhat tudn hoan vé han v&i nhirng

cot, dam va lién két nhw nhau.

4. Vé&i khung khéng gidng, géc 0.55K=0.7 0.7<K<1.0
xoay cac diém dbi dién cua lién két Khuna Khona aian
dam 1a béng nhau v& d6 16n, gay ra 9 g giang
sw udn cong 2 chiéu.
5.Thamsédocing L/~ P/ EI
Ia nhw nhau cho tat ca cac cot.
6. Mémen-géc xoay cla tat ca
cac lien két ddm-cot 1a nhw nhau.
7. T4t ca cac cot déng thdi ubn
doc. 1.0sK<2 2.0sK<eo
8. Lwc doc trong dam 1a khong
dang ké. ,
D6 ctng dan hdi clia cac nit A va B duoc cho boi GG, (1) J{GA +Gy j{l_ﬂcot(ﬂj}
4 K 2 K K
_ Z(ECIC/LC)A t ( /ZK)
A~ an|( 7
E 1 /L 22— 2 1=0
Z( g'g g)A (1) n/ K (4)
B z (E1./L,), 3. Hé s6 chidu dai tinh toan theo cac tiéu chuan
B Z(E I /L ) Vi phwong trinh (3) va (4) la phwong trinh siéu viét, do
£& &8 (2)  d6 tim nghiém ctia né trong thwe hanh Ia kho khdn nén cac

Trong d6, dau tbng c6 nghia 1a d6 clrng clia tat ca cac
phan t& ndi v&i diém ndm trén mat phdng mét 6n dinh cla
cot dang duwoc xét. I, 1a mémen quan tinh, L, [a chiéu dai
gitra goi twa cua cot. Iy la mémen quan tinh, Ly Ia chiéu dai
gitra céc g0i twa dam hoac cac cau kién ,tua khég:. !C va lg
duworc lay quanh truc vudng goc véi mat phang bi mat on dinh
dang xét.

Galambos, 1988 da giai bai toan nay va dwa ra phwong
trinh dwdi day dé xac dinh chiéu dai tinh toan ctia cot trong
khung.

Khung khéng giéng:

2
G,Gy(n/K)* =36 :L:m[ﬁj
6(G,+Gg)

(3)
Khung giang:

tiéu chuan dwa ra hodc Ia phwong phap db thi hodc cong
thirc xap xi nghiém gan dung nhw dugc trinh bay & dwdi day.
3.1 Tiéu chuén AISC

Tiéu chudn AISC dwa vao (3) va (4) dé dwa ra db thj gitp
cho viéc tra clru thuan tién trong thwe hanh. Tuy nhién diéu
nay dan t&i kho khan cho 1ap bang tinh tw dong.

Trong d6 Gp, Gg la 17 s6 do cing twong dbi gitva cot va
dadm & dau A va B nhw hinh 2 va duoc 14y theo (1) va (2).
3.2 Tiéu chuén EC 3

a) Khung khong gidng

Khung khéng gidng dwoc dinh nghia la khung cé chuyén
vi ngang dang ké; hé sb chiéu dai tinh toan K, sé I&n hon 1
va tién t&i vo cung néu nhw cac ddm ngang rat mém. Hé sb
chiéu dai tinh toan cla cot trong khung khong giang lay theo

o \/1—0.2(f7h+m)—0-12mm
1-0.8(7, +17,) +0.613,7, (5)
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b) Khung gidng
Khung gidng dwoc dinh nghia la khung c6 chuyén vi
ngang nhd. Hé sb chiéu dai tinh toan tinh theo céng thirc sau

K- 1+0.145(n, +n,)—0.2651,7,
2-0.364(n, +n,)—0.247n,n, (6)
Trong doé

Hai hé s dic trwng cho lién két hai d&u cot 1a n, va n,
dwoc tinh béi cong thire
M= Ke/(Ke + z:Kb,t) (7)
M = Ke/(Ke + ZKy ) (8)
Kc la d6 clrng cda cot = Ic/L
YK, & tbng dd ctrng hivu hiéu ctia dam tai nat khung phia
dwdi (b) va phia trén(t)
3.3 Tiéu chuén TCVN 5575:2012
a) Khung khéng gidng
Loai khung nay trong tiéu chuan dinh nghia 1 loai khung
c6 chuyén vi ngang khi chiu tai (tai cac nat khung khong cé
lién két chéng chuyén vi ngang).
Khin<0,2

(p+0,68)y/n+0,22

J0.68p(p+0,9)(n+0,08)+0,1n

9)
Khin > 0,2
(p+0.63)y/n+0.28
\/pn(p+0,9)+0,ln (10)

Tang trén cung

Mét nhip Nhiéu nhip
_ Ll _ k(n, +n,)
211, k+1
il _Kkp +p,)
211, k+1

Cac tang gitra

M6t nhip Nhiéu nhip

o Dol _ Ko +ny)
211, k+1

ot _kp +p,)
211, k41

Tang dudi cling

M6t nhip Nhiéu nhip

o ke _ Ko+ my)
211, k+1

po e = 2P+ )
1, k+1

b) Khung gidng

V&i khung khéng cé chuyén vi ngang khi chiu tai (cac nat
khung c6 lién két chéng chuyén vi ngang) va tai trong tai cac
nut nhw nhau:

_ [1+0,46(p+n)+0,18pn
- 1+O,93(p+n)+0,71pn

(11)
Trong cong thirc p va n lay nhu sau:
—Véikhung 1tang:p=11./11.;n=1,1./11;
— Véi khung nhiéu tang: + Déi véi tAng trén clng:
P =05 (prtpy);n=n;tny (12)
+ D0oi v&i cac tang gilra:
P =05 (pitpy); n=05(n+ny; (13)
+ Déi voi tAng dwéi cung:
P =prtpy n=205(ntny. (14)

trong d6 p4, P2, N4, Ny 1ay nhu sau:
ny = Iyl /Ul ny = Dyl /ol py = Lyl /Ll py = Dip L/ Dl
k—sb nhip; I, 1,, I, — cac nhip khung;
4. So sanh
Dé& co thé so sanh cac cong thirc, xét bai toan tinh toan
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hé s chiéu dai tinh toan cia khung thép véi cac tham sb

nhw &

Hinh 4. Cac kich thudc tiét
dién khung

Hinh 5. Sc d6 tinh toan khung khéng giang

Hinh 6. Sc d6 tinh toan khung gidng

Bang 4. Cac tham so kich thudc tiét dién khung

Loai L(m)| bf tf h tw Ix-x
DAam trén trai 7 20 1 60 | 0.8 |47820.8
DAm trén phai 7 20 1 60 | 0.8 |147820.8
Dam dudi tréi 7 20 1 60 | 0.8 |147820.8
Dam duwéi phai 7 20 1 60 | 0.8 |147820.8
Cot trén 3.6 | 20 1 40 | 0.8 [18871.5
C6t trung gian 36 | 20 1 40 | 0.8 |18871.5
Cot duéi 36 | 20 1 40 | 0.8 [18871.5

Két qua tinh toan hé sbé chiéu dai tinh toan ctia khung cho &
bang sau

Bang 5. Chiéu dai tinh toan khung khéng giang theo
cac tiéu chuén

Tiéu chuan | AISC (ly thuyét) EC3 TCVN
Hé sb chiéu
dai tinh fodn 1.247 1.270 1.150

Két qua tinh toan hé sé chiéu dai tinh toan ctia khung cho
& bang sau
Bang 6. Chiéu dai tinh toan khung giang theo cac
tiéu chudn

Tiéu chuan | AISC (ly thuyét) EC3 TCVN
Hé so chieu 0.740 0.657 0.736
dai tinh toan

5. Két luan

Cé4c tiéu chuan déu phan ra lam hai loai: khung giéng,
khung khéng gidng dé tinh toan chiéu dai tinh toan mac du
tén goi c6 thé 1a khac nhau. Hé sb chiéu dai tinh toan trong
cac tiéu chudn co xét téi d6 clrng cla cac lién két ddm va
c6t xung quanh.

Chiéu dai tinh toan theo cac tiéu chuén thiét ké két cau
thép 1a twong déi sat nhau va cé cling mét co s& ly thuyét
théng nhét, tuy nhién hinh thirc cé khac nhau do dwa vao
cac phuong trinh xp xi nghiém chinh xac khac nhau nghiém
ctia phwong trinh 6n dinh. Tiéu chuan Viét Nam dwa ra nhidu
cong thirc nhwng cac tiéu chuan thiét ké két ciu thép khac
chi dwa ra mét cong thire dung dwoc cho moi tredng hop.

Tiéu chudn AISC cho dudi dang dd thi dwa ra két qua
sat voi ly thuyét v& dn dinh nhat nhwng khong thuan tién
cho viéc lap cong thire ty dong tinh toan cho bang tinh. Tiéu
chuén TCVN 5575:2012 va EC 3 dwa ra cong thirc thuan tién
cho tinh toan trong bang tinh./.
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