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Xac dinh kha nang chiu luc ctia lién két chan cot
ban dé udn xién theo tiéu chuan EC3

Determining joint resistance of steel column base under biaxial loading

conditions according to EC3

Tom tat

Theo phuong phép té hop d6 citng thanh phan
tiéu chan EC3 ¢ thé hoan toan xac dinh dugc
dd cimg chéng udn ban dau va kha nang chiu
Iwrc ctia lién két ban dé chan cot. Trong bai bao
nay, tac gia gidi thiéu phwong phap thanh
phan dé xac dinh kha nang chiu luc ctia lién két
chan cdt ban dé chiu mé men uén xién va luc
doc, dong thoi xay dung dudng quan hé giita
hai thanh phan mé men udn dén théi theo ca
hai truc quan tinh chinh (uén xién).

Tir khéa: dg cing, phirong phdp td hop thanh phan,
chiéu day ban dé, buléng neo

Abstract

According to the EC3, the initial stiffness and bearing
capacity of the steel column base connection can

be determined. In this paper, the author introduces
the component method to determine the bearing
capacity of the column base under bixial loading
conditions. Moment resistance interaction curve
could also be built.

Key words: stiffness, compoment method, base plate
thickness, anchor bolt
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1. Dat van dé

Do dan hdi cua lién két gitra cot va méng anh hwéng dén sy 1am viéc cla két
cAu khung thép, dén sw phan bé ndi luc trong khung, nhung hién nay van chwa
dwoc nghién clru mot cach k§ luéng. Khi thiét k& van thweng gia thiét chan cot
lién két khép hodc lién két ngam véi moéng, nhwng thuwe té 1am viéc do dan hoi
lién két chan cot sé cé gia tri trung gian gitra lién két ngam va lién két khép.

S dung phwong phap t6 hop doé clrng thanh phan theo tiéu chuan EC3 [2]
hoan toan c6 thé xac dinh dwoc dd cirng chéng ubn ban dau (d6 dan héi) cla
lién két chan cot va méng mot cach chinh xac thay cho viéc thiét ké theo ciu
tao hién nay.

Sau khi xac dinh dwoc hé sé dan hdi cia lién két chan cot va méng, c6 thé
phan tich dwoc sw lam viéc ctia khung thép v&i md hinh lam viéc sat thyc té hon
so v&i cach tinh toan truyén théng (gia thiét lién két ngam hoac lién két khép).
Phan tich khung thép cé xét dén dé dan hodi lién két clia chan cot véi moéng sé
cho gia tri momen chan cét nhé hon so véi khi gia thiét 1a lién két ngam, do vay
chiéu day ban dé va cu tao méng sé nhé hon, nhung chuyén vi s& lon hon
[4, 5] Do vay kh| thiét ké két cau khung d&c biét véi nha cong nghiép mét tang
c6 cau truc can xét dén do dan héi cla lién két gitka chan cot va mong dé viec
tinh toan néi lwc va chuyen vi dwoc chinh xac hon.

Trong md hinh tinh toan khung phéng chan cot chiu mé men uén va lwc doc
tuy nhién thuwc t& lam viéc két cau lam viéc khong gian nho cac gidng lién két
cac khung phang, chan c6t chiu mé men udn xién va Iuc doc. Vi vay xac dinh
kha nang chiu luc cha lién két chan c6t chiu mé men udn xién va lwc doc 1a mot
van d& can quan tdm nghlen ctru. Bai bao nay gidi thiéu cach xac dinh kha nang
chiu mé men uén xién ctia mét lién két chan cot ban dé dan héi khi chiu mét luc
nén nhat dinh.

2. Kha néng chiu lwc cia lién két chan cot ban dé

Tiéu chuan EC3 [2] dua ra phuong phép thanh phéan dé xac dinh do cing
thanh phan cling nhw kha nang chiu lyc cia cac thanh phan cau tao nén lién
két ban dé ch‘én c6t. o cirng va kha ndng chiu lwc ctia nat lién két 13 tdng hop
cac thanh phan nay.
2.1. Xac dinh kha néng chiu luc ciia bdn dé chiu ubn va bu I6ng chiu kéo

Dang 1: Ban dé bi chdy déo Hinh 2b

4l m

_ pl,Rd
FRd.1 m , (1)
trong do:
4m+1,25e,
4dzm
0,5b

I, =miny2m +0,625¢, +0,5p
2m+0,625¢, + e,
2zm +4e,

27rm+2p .

My rg - MO men déo cla chan béan canh ch® T nhw Hinh 2 theo don vi chiéu
dai my rg=1/4 tofy / ymo VOi tla chiéu day canh, fyla tng suét chay clia ban canh,
Ymo |& hé sb an toan, m va e,,e,,p 1a cac déc trung hinh hoc xem Hinh 1.

Dang 2: Dang 2 trén Hinh 2c
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= 2|effmpl.Rd +Z Bt.Rd'n
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FRd.2

trong d6 D By, la tdng kha nang chiu lyc thiét ké Byrg
clia cac bu 16ng lién két vao ban dé. B rg=0,9A¢fun/Ymp VOi Ag
Ia dién tich chiu kéo ctia bu 16ng, f,;, 1a ng suét t&i han cda
bu 16ng va Yy 1a hé sb an toan, n dwoc xac dinh 1a khodng
céch gitra lwc Q dén vi tri ctia bu 16ng (xem Hinh 2), (n dwoc
l4y bang e nhwng khong I1&n hon 1,25m) |« dwoc xac dinh
nhw Hinh 1.

Dang 3: Bu 16ng neo bi kéo dirt Hinh 4a

Fras = ZBt.Rd (3)
Cuong do thiét ké Fry dwoc xac dinh theo cong thirc:
Fra = Min(Fry,1; Fra,2; Fra,3) (4)

Dang trung gian gitra 1 va 2 goi la dang 1* xuét hién khi
khéng cé lwc ép clia mép ban dé 1&n bé téng mong khi bu
I6ng chiu kéo gay ra va ban dé hinh thanh hai khdp xay ra
khi chiéu day ban dé t Ién hon giéi han

t, =2,07m| a
Lbef'leff ,

Trong q’é Lper = Bd+tg+t+t/2 1a crjiéu dai hiéu dung cta bu
I6ng, t, - bé day I6p vira I6t, t, - chiéu dai doan neo cong, les
xac dinh theo cdng thirc da cho.

Kha nang chiu lwc theo dang nay la:

2l .m
F -—

Rd,1*

eff’ " 'pl,Rd

m (5)
Khi d6 cwong do thiét ké Fry duoc xac dinh theo cong
thire:
Frg = Min(Frg 14 Fra,3) (6)
2.2. Xac dinh khé nang chju luc cta thanh phan bén dé
chiju uén va bé téng nén
Cuwdng dd chiu ép mat tinh toan cta bé tong [3]:
kf

ck

7
k= asz
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Vi la hé sb tap trung; B; hé sb khi anh
hwéng 16p vira 16t khong dang ké thi B; =2/3; fy - cuong do
chiu nén clia bé tong méng; a,b 1a chiéu dai va rong ban de,
gia tri clia a, va b, dwogc xac dinh nhw sau:
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a+h b+h
a,= min<3a va a, >a va b,=min{3b vab,>b
a b

1 1

véi h 14 chiéu sau hiéu dung cla bé tbng maéng, céac kich
thwoc a,b,aq,bq,a,b, xem trén Hinh 3.
Xac dinh bé rong dai ban dé& xung quanh ban canh va
ban bung cot:
f
c=t |-
3fj7Mo

(8)
f, - &ng suét chay cla thép lam ban dé, t Ia chiéu day
ban de.
Xac dinh dién tich hiru hiéu vung bé téng chiu nén

. | b, +2¢
Iy = mln{b }
©

b :min{(a_hC)/z}H‘ +cC
eff f

¢ (10)

Aeff = l eff beff

trong d6: h,, b, la chidu cao tiét dién cot, bé rong ban
canh cot.

Kha& néng chiu lwc cta phan nén

F A_f

c.plRd — Feff!j

(11)
2.4. X4ac dinh kha nang chju nén cta thanh phén bung va
canh cét
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Figure 29. Failure modes in a T —stub
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ol,Rd

F. . =
c,fe,Rd (hc _ t{ )

(12)

Trong dé Mpl,Rd la kha nang chju mé men
clia cot

Mpird = Wpl-fy Mo (13) k
v&i Wpl=2S Ia m6é men khang udn cua tiét

dién, v&i S Ia mod men tinh cla nira tiét dién so

v&i truc trung hoa.

2.5. Xac dinh mé men t&i han (kha néng chju

mé men) cta lién két

M
Xac dinh d6 léch tam e = —£¢
Ed

tr d6 xac dinh trwong hop chiu lyc twong ng theo 1
trong 4 so d6 theo bang 6.7 EC3 [2] nhw bang 1.
trong dé: z. 1a canh tay don cla trong tam viing nén dén
truc trung hoa; z; 1a canh tay don clia trong tam ving kéo dén
truc trung hoa; z 1a khoang cach ti trong tam viing nén dén
trong tdm vung kéo:
h t

C

Z = — - _f'
° 2 2’
2.6. Xéc dinh biéu dé quan hé My, Mz

BPuwong quan hé My- Mz xay dwng sau khi xac dinh dwoc
m& men tGi han theo hai phwong truc y va z M, grgq va My rqg
theo phwong trinh sau [1]:

2 2 2
M M
[ M, ] +[ Y J =1 M, = 1—[”] M:
Mz,Rd My,Rd My.Rd

T d6 xac dinh véi moét md men udn xién bat ki cé thé

hC
z,= 2 +e
2

t c

xac dinh gia tri t&i han M, M,, =tgaM,, va xac dinh gia tri

m6 men t&i han theo géc Iéch khai truc chinh goc o nhw sau:
Ma,Rd = \ Mf,tz + Mzz,a

3. Vi du tinh toan

Kiém tra kha nang chiu lyc

thong qua xac dinh bidu dd quan  tiéu chuan EC3

I |}

Hinh 3. Sc d6 dung dé xac dinh cac thong so dé tinh hé s kj [3]

Slia

ARAT

Hinh 4. Cau tao lién két ban dé chan cot

Bang 1. Xac dinh kha nang chiu mé men cua lién két chan cot ban dé theo

hé mé men M,-M, ctia chan cot tiét
dién HEB240, mac thép S235 c6
cuong do f,=235MPa, f,=360MPa,
md dun dan héi E= 210000MPa

Ed —

(theo tiéu chudn EN10025-2) E
chiu lwc nén doc Ngyg=-200kN, _GLLRd™
mé men Uén M26.56_Ed=50kN.m . chr / e +1
léch so voi truc y goc 26.56% Do | Mrg =miny ~ Z
léch tdm twong ng e=-0,25m= __orRd™
-250mm. z,le-1

+Khi N, >0va e >z,

hoac N_, <Ova e<-z_ thi

(14)

+Khi N, >0va Ngy >0

hoac Ng, >0 va-z,, <e<O0thi
Ft,l.RdZ
Clz,le+1
Mg, =min<
- t,r(l),RdZ

z,le-1
' (15)

Moéng kich thuwédc 1500mm x
1000mm x 400mm v&i cap bén
C16/20. Ban dé chiéu day t=20mm,
bu I6ng cAp bén 8.8 dwérng kinh 20,
chiéu dai neo 250mm, mii bu léng
day 20mm. Ban dé a x b=440mm x —F, reZ
330mm, nhw hinh 4. Er——

Cz,le+1
V&i cac budece tinh toan nhw da Mgy =minqg
gidi thidu & muc 2, ta thu duoc két tr.RaZ
qua nhu trong bang 2, va xay dung z,le-1

dwoc bidu dd twong tac clia md

+Khi N, >0va N, <0

hodc Ng, <0va e >z thi

(16)

+Khi N, <0va Ngg <0

Ed —

hodc N, <0 va -z <e<O0thi
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z
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cla cac thanh phdn mé men M
phwong trinh:

men t&i han theo hai truc quan tinh chinh (Hinh 5).

Vé&i goc léch 0=26,56° xac dinh dwoc gia tri t&i han
, béng cach giai he

ay’ a

M

y,Rd

2
M{l
Ma,z = 1_( = ] Mzz,Rd

Ma,z = tgaMa’y

M, =70281234(N.mm)
M,,, = 35132873(N.mm)

Kha n&ng chiu mé men xién géc « = 26,56°1a
Mg 56.rq = 78573346N.mm =78,6kN.m

Kiém tra m6 men tac dung
Mg 56,20 = SOKN.M <M o o = 78,6kN.m

Thoéa man!
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4. Nhan xét va két luan

Viéc tinh toan lién két chan cot ban
dé chiu lwc doc va md men udn theo
mot phwong dwoc nhiéu tac gia nghién
clru va gi¢i thiéu, tuy nhién chan cot
chiu lwc doc va mé men udn theo hai
phwong hdu nhv chwa dwoc dé& cap
dén.

V&i mot ciu tao chan cot ban dé
nhét dinh chiu lwc nén va md men, duwa
vao phwong phap thanh phan gidi thiéu
trong tiéu chuan chau Au EC3 chung ta

Bl [HR ] c6 thé xac dinh dwoc kha néng chiu mé
i men theo hai truc quan tinh chinh. Tt
d6 c6 thé xay dwng duoc biéu db quan
hé mdé men t&i han rng v&i hai truc

quan tinh chinh cta tiét dién M,-M..

Dung biéu d& quan h& mé men t&i

han M,-M, hoan toan c6 thé xac dinh
gia tri mé men t&i han udn xién mét goc bat ki (chiu mé men
theo ca hai phwong truc quan tinh chinh) déi véi truc quan
tinh chinh M, ., . Day la co s& dé kiém tra bai toan chan cot
chiu udn xi&n hay bai toan tinh toan lién két chan cot ban dé
mé hinh khéng gian./.

Gia tri
Fraz,y (N) 282240
Frar,y (N) -162031
Frazy (N) 240431.4
Frat+y (N) 189381.8
Fray (N) 2274281
fi(Mpa) 14.6
Trucy c 46.3
Fepiray (N) 528588.2
Feterdy (N) 1109664
e (mm) -250
Zgy (Mm) 11.5
Zyy (mm) 170
My rg (N.mm) 88569991
Fra1%2 (N) 227428.1
Fraz (N) 227428.1
Feplrdz (N) 427428 .1
Truc z FefeRraz (N) 976033.3
Z;, (mm) 98.3
Z;z (mm) 80
Mz rg (N.mm) 57731505
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