Khao sat anh hudng cua duéng kinh bu léng
Ién d6 dan hai lién két chan cot véi méng
theo tiéu chuan Eurocode 3

Investigation influence of bolt diameter on bending stiffness

of column base connection by Eurocode 3

Tom tat

Trong khung thép nha cng nghiép thi lién két chan cét véi
moéng thudng dung lién két véi ban dé bang bu long neo. Khi
tinh toan thi lién két nay thudng dugc gia dinh la ngam ciing.
Tuy nhién thuc té lién két c6 tinh dan héi. N6 dugc goi la lién
két niia citng va dugc danh gia thong qua dic trung la do

dan hoi. Do dan hoi lién két chan cot véi mong xac dinh theo
phuong phap to hop d ciing thanh phan tiéu chuan Eurocode
3 phu thudc nhiéu yéu té nhu d6 ciing va kha nang chiu luc
ctia bu Iong neo, ban dé chiu uén, bé tong nén va bu 1éng chiu
cat. Trong bai bao nay, tac gidgidi thiéu mé hinh lam viécva
cach xac dinh d6 dan héi ctia lién két chan cét véi méong theo
phuang phap td hgp thanh phan, ciing nhu cach phén loai lién
két theo dd dan hoi nay. Cac vi du tinh toan dugc dua ra nham
khao sat anh huéng ctia duéng kinh bu l6ngdén do dan héi
lién két. Day la co s& d€ giup cac ki su thiét ké chon lua bu léng
trong cau tao lién két chan cot véi mong.

Tir khéa: d6 ciing, phuong phdp t6 hap thanh phdn, chiéu day bdn dé,
buldng neo, udn, kéo, nén

Abstract

In the steel frame, column base connections are formed by the
anchor bolts and the base plates. In calculation, these joints are often
considered rigid joint. But they are elastic and work in stage between

rigid and spring. They are called “semi-rigid connection” which

have stiffness. Stiffness of column base connection by “component
approach” Eurocode 3 (EC3) depends on the stiffness and resistance
of the anchor bolt in tension, the base plate in bending, the concrete
in compression and the anchor bolt in shear. In this paper, the
component model and calculating of the stiffness of column base
connection and the classification of column base connection are
presented. Numeral examples are given to investigate the influence
of bolt diameter on column base connection stiffness. The results
help the civil engineers choose the optimal bolt diameter on the
connection.

Key words: stiffness, compoment method, base plate thickness, anchor
bolt, bending, tension, compression
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1. M& dau

D& dan hdi cta lién két gitra c6t va moéng anh hudng dén sw
lam viéc cla két cAu khung thép, dén sw phan bd néi luc trong
khung, nhung hién nay van chuwa dugc nghién ciru mét cach ky
lwdng. Khi thiét ké van thudng gia thiét chan cot lién két khép hodc
lién két ngam véi méng, nhung thuc té 1am viéc do dan héi lien két
chan cot sé c6 gia tri trung gian gitra lién két ngam va lién két khép.
St dung phwong phap td hop dé cirng thanh phan theo tiéu chuén
EC3 hoan toan cé thé xac dinh dwoc d6 cirng chéng uén ban dau
(a6 dan hoi) cta lién két chan cot va méng mét cach chinh xac thay
cho viéc thiét ké theo cAu tao hién nay.

Sau khi xac dinh dwoc hé s6 dan hdi cla lién két chan cot va
mong, co thé phan tich dwoc sw lam viéc cla khung thép véi mé
hinh lam viéc sat thuc t& hon so véi cach tinh toan truyén théng
(gia thiét lién két ngam hodc lién két khép).Phan tich khung thép
c6 xét dén do dan hdi lién két clia chan cot véi méng sé cho gia tri
momen chan c6t nhd hon so véi khi gia thiét 1a lién két ngam, do
vay chidu day ban dé va ciu tao mong s& nhd hon, nhung chuyén
vi s& 16n hon [4,5]. Do vay khi thiét k& két cAu khung, d&c biét voi
nha cong nghiép mot tAng cé cu truc can xét dén do dan hdi cla
lién két gitba chan cot va mong dé viéc tinh toan ndi lwc va chuyén
vi dwoc chinh xac hon.

Hinh 1 mé ta cac phan té tao thanh chan cot va sw lam viéc
clia né theo phwong phéap t& hop d6 cing thanh phan va sr dung
dé tinh hé sb dan héi cta lién két chan cot. Dac tinh ctia mdi phan
t6 dwoc nghién ctru, cac dac trweng co hoc ¢o lién quan dwoc xac
dinh nhw cwéng d6, dd clrng va kha ndng bién dang. D& dan hdi
clia lién két chan cot va méng phu thudc vao dé cieng va kha nang
chiu lwc ctia cac phan t6 ciu tao nén chan cot nhu: bu 16ng neo
chiu kéo va ban dé chiju uén; bé téng chiu nén va ban dé chiu uén;
bu 16ng neo chiu kéo, bu 16ng neo chiu cét [2]. Khi ghép cac phan
td ciu tao nén lién két, dac tinh co hoc clia cac phan té dwoc két
hop dé xac dinh kha nang chiu lwc, cling nhw géc xoay cla lién
két.

Gia tri momen tac dung lén lién két Ia MSd va gi tri ctia lwc doc
tac dung 1én lién két Ia NSd. Luc kéo Ft,Rd tac dung I&n bu léng va
lwc nén dwoc gia thiét tac dung tai tam clia viing ban dé chju nén
Fc,Rd (Hinh 2).

Hai tham sb anh hwéng nhiéu nhét dén d6 cing chéng udn
ban dau cda lién két chan cot va méng 1a kich thwéc ban dé va
dwdng kinh bu 16ng [6], trong d6 bé day ban dé da dwoc khao sat
¢6 anh hwéng trong mét gidi han nhat dinh dén d6 cirng chdng udn
nay. Trong bai bao nay tac gia tién hanh khao sat anh huéng cua
dwong kinh bu 16ng dén do cirng chdng ubn ban dau cia lién két
cling nhw kha nang chiu m6é men cda chan cot.

2. Trinh tw tinh toan xac dinh dd cirng lién két chan cot va
moéng
Buwéc 1: Xac dinh kha néng chiu lwc cla cac thanh phan
Dang 1: Ban dé bi chay déo Hinh 4b
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Hinh 1a) Cau tao chan c6t hai bu 16ng Hinh 1b) Cau tao chan cot bon bu l6ng

Hinh 1. Cau tao chan c6t va mé hinh su lam viéc cua cac phan t6 [1]

_ 4l oMy rg
m 1

FRd.1

trong do6: my, g - M6 men déo cla chan ban canh chir T
nhw Hinh 4 theo don vi chiéu dai

1.
MpiRd = Zt f, /YMO

voi t la chiéu day canh, f, 1a ing suét chay clia ban canh,
VM, 12 hé s6 an toan, m va e,,e,,p la cac dac trung hinh hoc,
xem Hinh 3;

4m +1,25e,
4zm
0,5b
2m +0,625e, +0,5p
2m+0,625¢e, + ¢,
2zm+4e,
2rm+2p

I =min

Dang 2: Két hop 2 dang trén Hinh 4c:

- 2IeﬁmpI.Rd+ZBt.Rd'n
m+n

FRd.2

2)
trong d6: Y Bir 1a tng kha nang chiu luc thiét ké B,g,
clia cac bu 16ng lién két vao ban dé. B,,= 0,9Af /7y, VOi
A, la dién tich chiu kéo ctia bu 16ng, f,, la &g suéat t¢i han
clia bu 16ng va vy, 18 hé sb an toan, n dwoc xac dinh la
khoang cach gitra lwc Q dén vi tri cGa bu 16ng (xem Hinh 4),
(n duoc Ay bang e nhung khéng 1&n hon 1,25m) | dwoc
xac dinh nhw Hinh 3.

Dang 3: Bu 16ng neo bi kéo dit Hinh 4a:
Fras = ZBLRd
Cuwong dd thiét ké Fry dwoc xac dinh theo cong thivc:

Fra = Min(Frq,1; Fra,2; Fra,3)

@)

(4)

R

SR

) I

i et S S

Hinh 2. SG d6 can bang luc ctia ban dé& chan cot

Dang trung gian gira 1 va 2 goi la dang 1* xuét hién khi
khéng cé lwc ép clia mép ban dé 1én bé tdng mong khi bu
I6ng chiu kéo gay ra va ban dé hinh thanh hai khép xay ra
khi chiéu day ban dé t I&n hon gii han

tp=2,07m3f A,
Lbef'leff ,

Trong d6 L, =8d +t, +t+t, /2 la chiéu dai hiéu dung
cla bu 16ng, ty. bé day I&p viva I16t, t, chiéu dai doan neo
cong, lg¢ xac dinh theo coéng thrc da cho.

Kha nang chju lic theo dang nay la:
2|effmpI,Rd
m ®)

Khi d6 cwdng do thiét ké Fry dwoc xac dinh theo cong
thire: Frg = min(Frg,1+ Fra,3) (6)

FRd,1"
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Buéc 2: Xac dinh dién tich hiru hiéu clia vung bé tong
chiu nén dwéi day ban dé
T& phuong trinh can bang cua luc theo phuong ding
co duwoc:
Fsa = Aeifj - Fra
tlr d6 co duwoc:

A = Fsg * Frg ,
eff
f (7)

trong do: Fgy = Ngq - Irc doc tac dung [én lién két;

2 k.f aeffbeff |
fi=2 % voi k=, /22— 1a hé sb tap trung;
3 v, ab

Vvoi: fio - cwdng d6 chiju nén cla bé tdng mong; fjla cwong
dd chju ép mat tinh toan clia bé téng; a, b a chiéu dai va rong
ban dé, gia tri ciia a®" va b dwoc xac dinh nhw sau:

a+2a,
5a
ad"=min va al >a
5b,
b + 2b,
5 peff = ; b 5 weff
va b = min ‘h va by" >b,
5a,

v&i h la chiéu sau hiéu dung cla bé téng méng, cac kich
thuéce a, b, a4, by, a,, b, xem trén Hinh 3.

Budc 3: Xac dinh bé rong dai ban dé xung quanh ban
canh va ban bung cot:

oty

=il

v&i he, b, 1a chiéu cao tiét dién cot, bé rong ban canh cot.

Buéc 5: Xac dinh kha nang chiu mé men ctia cét bi giam
do lwc kéo:

" 1-Foy I Npgs
pl,Rd
1-0,5(A-2b,t,)/ A

MNy,Rd =
(10)

trong d6 A la dién tich tiét dién cot, t. bé day ban canh
cot, be. bé rong ban canh cét, My,Ry 1a khéd nang chiu mé
men cla ¢t

My rd = Wity /¥Mos (11)

voi W,=2S 1a md men khang uén cla tiét dién, voi S 1a
mo men tinh clia niva tiét dién so véi truc trung hoa.

Npi,R4 la khé nang chiu luc doc cla cot

c=t f N .= Al
- 3f plRd™ =’
o ®) o (12)
f, - ing suét chay cua thép lam ban dé, t la chiéu day Buwéc 6: Xac dinh dd cirng cla cac thanh phan
ban gé. A
A . — S
Budc 4: Xac dinh kha nang chiu mé men ctia chan cot: Bulong: k, =2,0
bef , 13
MRrd = Fram * Aefifirc 9) e e o A (13)
trong do: trong do: A, la dién tich chiu kéo cua bu 16ng.
3
h b h A i dé- - lorrt
rc =_C +¢- eff : rb =_¢ 4+ ec, beff = eff , Ban de: kp = 0,425:“—3
2 2 2 b.+2c (14)
L
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E
Bétong: k. = ———=—/a_b
©Ong e T o75E, Vo
Voi 8=t + 2,5t
Budc 7: Xac dinh tbng d6 cing:
kt = ;
1k, + 1k,

(15)

(16)
Buéc 8: Xac dinh db cirng ban dAu cla chan cot:

e EZ
j,ini - T
©TaIS K,
i=1 (17)
trong do:
e= MRd ,a= kczc - ktZt
FSd kc+ kt
z/2
T M, /N
vap=(1,5)", y= = ?}2
MRd/NSd o
MSd/NSd

trong dé: z. 1a canh tay don ciia trong tdm viing nén dén
truc trung hoa; z, 1a canh tay don cla trong tdm viing kéo dén
truc trung hoa; z Ia khodng céach tir trong tdm viing nén dén
trong tdm vung kéo.

3. Khao sat anh hwéng cua dwong kinh bu long

C6 nhiéu yéu t6 anh hwéng dén do cirng cda lién két
chan cot véi moéng trong dé cac tham sé chiéu day ban dé va
dwdng kinh bu 16ng déng vai trd quan trong anh hwéng nhiéu
nhét. Vi vay bai bao khao sat anh hwéng ctia dwérng kinh bu
I6ng dén dd ctrng chan cot.

N6i lwc chan cot anh hwéng dén dién tich hivu hiéu cla
ving bé tdng chiu nén duwdi day ban dé Ay va khd néng
chiu mé men cla chan cft M4 cling nhw kha nang chiu mo
men cla cot b gidam do Iwc kéo My rq, Cac hé sbe, yvaanh
hwdng dén dé clirng lién két chan cot ban dé.

Khao sat dd cirng lién két chan cot véi moéng véi chan cot
C, va C,. Bé tdbng mong c6 E.=23000MPa, f,=8,5MPa, kich
thuwéc méng 1500x1800mm, 14y h=900mm vat liéu thép cé
f,=210MPa, E;=21000MPa,chiéu day ban dé t=28mm. Chiéu
cao cac dwong han a,~=6mm. Bwdong kinh bu 16ng lay 1an
lwot 13 20, 22, 24, 27, 30, 36 va 42mm. CAu tao chan cot C,
dwoc thé hién trong hinh vé 6.

Céc hé sb v.=1,5; Yymo=1,1; Ymp=1,25, cé bé day I6p vira
16t t;=50mm, cjoan neo cong cla bu 16ng lay t,=20mm. Ngi
Iwe chan ct lay Fg4=224,8 kN; Mgq=126,1 KNm.

‘ a=640 , ar=580
| 5
ea=60 i 0
= (==
i i
! v
= } —

=140 | ¢b=9
i
P
i
b=320
i bl

Kich thwéc
hc tw bc tf a b
(mm)
C, 400 6 200 10 | 640 | 320
C, 550 8 250 10 | 780 | 320

Tinh toan cu thé véi trirong hop chén cét C; d=30 mm.

Buéc 1: Xac dinh kha nang chiu lwc clia cac thanh phan:

m =e,-0,8a,,/2 = 60 - 0,8x6~/2 = 53,2mm

Chiéu dai chan ban canh ch T khi khéng c6 lwc luc
ép clia mép ban dé lén bé téng méng do bu 16ng chiu kéo
gay ra: l,s=160mm.Chidu dai hiru hiéu cta bu I6ng neo:
Lper=328mm. Chiéu day ban dé gi¢i han: t,=24,2mm.

Vit=28>t,=24,2 nén khong co Iuc ép clia mép ban dé
I&én bé tdng méng do bu 16ng chiu kéo gay ra. Vay kha nang
chju lyc clia vung nén T v&i 2 bu 16ng neo dwgc xac dinh:

Fras = 2Fy, gq = 322,6x1 0°N

Kha nang chiu lyc ctia 2 bu léng M30 la:

Frgs = 2Fy g = 322,6x10°N
Vay
Frq = min<FRd,1*; FRd,3)
=min(225x10°%; 322,6x10°) = 225x10°N

Buéc 2: Xac dinh dién tich hiru hiéu ctia vung bé téng
chiu nén dwéi day ban dé

a" =1540 > a = 640mm
bs" =1220 > b = 320mm . k; = 3,03

L&p viva chén khéng anh hwéng dén kha nang chiu ép
mét cla bé tong vi 0,2.min (a;b)=64mm >t =28 mm.
Kha nang chiu ép mat cta bé tong: f; =11,4MPa .
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L4y tbng cac lwc theo phwong thdng ding ta co:

Fsd = Aefij— Fra = A,z = 39312,3mm?

Budc 3: Xac dinh bé rong dai ban dé xung quanh ban
canh va ban bung cét:

Buérc 4: Xac dinh kha nang chiu mé men clia chan cot:

b, =118,4 mm <t, + 2¢c =142mm

Canh tay don clia vung bé tong chiu nén: r,=206,8mm.
Canh tay don cuda bu 16ng: r,=252mm.

Kha nang chju mé men cda chan cot:

My, =149,7x1 0°N.mm=149,7kN.m

Duwéi tac dung cda lwc nén Ngg = 224,8 kN thi kha nang
chiu m6é men 1a Mgq =149,7 KN.m> Mgy= 126,1 KN.m.

Buéc 5: Xac dinh kha nang chiu mé men clia chan cot bj
gidm do lwc kéo:

Kha nang chiu nén thiét ké Ia:
N, gy = Af, 171, =1199X10°N

p
Kha nang chiu udn thiét ké:
My rg =W £, 1 71 =171,4x10°N.mm .

Trong do: W, = 897680 mm?®

-M 1- NSd /Np/.Rd
= Mpird
1-0,5(A - 2bt,)/ A
1-224,8/1199
1-0,5(6280 - 2x200x10)/6280
170,1 kN.m

Budc 6: Xac dinh dd clrng ctia cac thanhphan:

171,4

c, bc=200 _c
\
I
o™
m e e :
] o ! | |
© | |
() I I e}
© ! | ! h
! i
‘ o
cllc =
o
(@)
< | S I
I
© I
=
| J s
o |

beff

Hinh 7. Dién tich hiru hiéu tuong duong
dugi ban dé

A [t
k, =2,0——=3,4mm, kp =0, 425—3 =9,9mm;
m

bef

Ec f —
aeq = tf +2’5tp = 80mm, kc—m aeqb—1 O,9mm

Buérc 7: Xac dinh tbng d6 cing:
z,=r,=252mm z,=h,/2-t /2=195mm

Vay: k, =2,54mm

Budc 8: Xac dinh do cirng chéng xoay ban dau clia chan
cot:

z=2+2,=447Tmm;a =110,3mm;
e =M., /Ny, =666,13mm,;

y=1314; u=(15y)"" =6,242

Bang: Gia tri tinh toan do cirng ban dau lién két chan cot véi mong

Chan | Pwong kinh Fra,1* Fra,3 Frd Aeit MRg K Sjini
cot d (mm) (N) (N) (N) (mm?) (N.mm) © | (kN.mirad)
20 225022 141120 141120 31980 1,15E+08 1,65 4994
22 225022 174528 174528 34899 1,29E+08 1,86 6851
24 225022 202752 202752 37366 1,41E+08 2,01 8553
C1 27 225022 264484 225022 39312 1,5E+08 2,31 10916
30 225022 322560 225022 39312 1,5E+08 2,54 11871
36 225022 460016 225022 39312 1,5E+08 3,05 13845
42 225022 645120 225022 39312 1,5E+08 3,45 15547
20 251810 141120 141120 33801 1,58E+08 1,65 15966
22 251810 174528 174528 36888 1,77E+08 1,86 22095
24 251810 202752 202752 39495 1,94E+08 2,01 27787
Cc2 27 251810 264384 251810 44027 2,22E+08 2,31 40810
30 251810 322560 251810 44027 2,22E+08 2,54 44388
36 251810 470016 251810 44027 2,22E+08 3,02 51795
42 251810 645120 251810 44027 2,2E+08 3,45 58185
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Hinh 8. Biéu dé quan hé giira dudng kinh bu l16ngd va do cirng chong uén ban

dau s;in; chia lién két chan cot véi mong

. JEEAT T L]
fprgrr—teramr 1552 e

quanh ban canh va ban bung
cot ¢, do cing thanh phan
ban dé kp va bé téng kc tang
va cudi cung dan dén téng kt
va do cing ban dau Sj,ini clia
chén cot téng.

Nhén xét:

Ban dau kich thwéc dai
ban d& chiu nén xung quanh
ban canh va ban bung c6t tang
khi dwong kinh bu 16ng d tang,
& nhwng dan dén nhirng gia tri
I&n hon thi dién tich hiru hiéu
clia vung bé téng chju nén
dwéi day ban dé Aeff khong
tdng nira, cwong do thiét ké

38185

e h iy

o=

]

Hha nang chju ma men chan

100
o U purdmg kinh b Ling damm

Hinh 9. Biéu d6 quan hé giira dudng kinh bu 16ng d va kha ning chiu mé men

cua chan cot M4

2
S, =—2—EZ  _11871x10° Nomm/ rad
e+ apy 11k

=11871 kN.m [ rad

So sanh gi¢i han
Sj,ini

Lién két chan cot ban dé nay dwoc phan loai 13 lién két
dan hoéi.

Gia tri cac buéc tinh toan cho cac trwong hop duwgc dwa
vao bang sau.

Vé&i cung mét kich thwéc ban dé, vi tri dat buldng thi
dwdng kinh bu 16ng tang dan dén bé rong dai ban dé xung
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an

=11871kN.m/rad <30El, /L, =120309kN.m/ ra

FRd,1* theo dang pha hoai
xuét hién khi khéng co lwc ép
clia mép ban dé lén bé téng
moéng khi buldng chju kéo gay
ra va ban dé hinh thanh hai
kh&p khdng tang. Trong khi dé

i i cwédng do thiét ké theo buléng
EMEL b kéo dwt FRd,3tang. Khi d6
'“""?;;*r{ cwong do thiét ké tinh theo

FRd,1*la mét gia tri phu thudc
bé day ban dé va chét liéu thép
cot cling nhw vi tri bd tri bu
%0 I6ng, khéng phu thudéc dwong
kinh bu 16ng. Thanh phén doé
ctrng cla ban dé va bé téng
khéng ddi nhung thanh phan
dé clrng clia bu 16ng tang nén
dd cing chéng uén tong tang
nhung cwédng do thiét ké My
khoéng tang.

4. Két luan

T cac két qua tinh toan trén ta thay véi mét kich thuwéc
c6t va ban dé, méng nhét dinh dudng kinh bu 16ng tang lam
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