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Tinh toan chi tiét chan cét nha cong nghiép nhe
theo tiéu chuan My
Design of column base plates by AISC

Tom tat

Tinh toan lién két chan cét trong

nha céng nghiép nhe da dugc dé cap trong
tiéu chudn va cac tai lidu cta Viét Nam. Tuy
nhién, viéc tim hiéu cac kién thiic méi theo
tiéu chudn nudc ngoai la rat can thiét. Vi vay
bai bao nay dua ra ly thuyét tinh toan chi
tiét lién két chan cot nha cong nghiép nhe
theo tiéu chuan Mj.

Tir khéa: bdn dé chan cot

Abstract

The design of base plate in pre-engineered
buildings has been covered in Vietnamese
standards and documents, but new knowledge of
foreign standards is needed. Therefore, this paper
provides a way to calculate the details of a base
plate by AISC.
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1. Dat van dé

Thuc té cho thdy & Viét Nam hién nay cac cdng trinh nha céng nghiép nhe béng
thép rat phé bién va dan thay thé cho nha céng nghiép bang bé téng cét thép. Do
d6 viéc tim hiéu céc tiéu chuén trong nwdc va ngoai nwoc dé tinh toan nha cong
nghiép la rat can thiét. Bac biét doi voi cac cdng trinh thép thi van de lién ket cac
cu kién 13 rat quan trong, vi vay bai bao dwa ra ly thuyét tinh toan chi tiét lién két
chan cot thép tiét dién chir H nha cbng nghiép nhe theo quy pham My.
2. Tinh toan chan cét lién két khép
2.1. Xéc dinh chiéu day ban dé

D& xac dinh chidu day ban dé chan cot cin dwa vao 2 diéu kién, mot la didu
kién ép mat, hai la diéu kién ban dé bi udn (nang Ién). Chiéu day nhé nhat cho
phép la 12mm.

2.1.1. Chiéu day ban dé ti didu kién ép cuc bd

P.- lwc nén doc truc 1&n nhat

P luc kéo doc truc I&n nhat

Vmax- Irc cét 16n nhét

Vi lyc cat xay ra dong thoi véi Py

m=(D—0,95d)/2 (1)
n=(B-0,8b1)/2 )
dbf
o\ 3
m=" 3)
k=max{m,n,n'} 4)
< o P,
f,- U at khi bi é at bo: =€ <035f" 5
» - ing suét khi bi ép mat cuc bo: £, 250 fle (5)

f'. - cuwong @6 chiu nén ctia bé tong, kN/cm?.
Chiéu day yéu cau cta ban dé 1a t, =2k ,% > 12mm (6)
y

2.1.2. Chiéu day ban dé tr diéu kién chiu udn

a) C4c gia thiét tinh toan [3]

+) D6i voi cot thép tiét dien chiv H, véi gia thiét rang dwéi tac dung cua lwc nang
l&n, lwc phan phdi cho bung va canh cot ti 1& véi khodng cach gitra chiing dén hang
bu 16ng.(Hinh 1)

+) Hang bu 16ng dwoc xem la gbi twa ngam khi ban dé chiu udn duéi tac dung
clia lwc nang. Canh tay don la khoang cach gilra trong tam ctia bu 16ng dén dwéng
trong tdm cla canh hodc bung trv di dp/4 (dp, - dwdng kinh bu I6ng).

Gia thiét cho sw phan phéi lwc trong bu 16ng cho bung, canh va swén:

+) Xem ban dé nhw dam chiu uén, va dam do:

-la dam c6ng xon va khéng cé chuyén vi xoay tai dau tw do, va ngam chat tai

dau kia (tai hang bu 16ng).

- chuyén vi bang nhau tai dau dam.

- cac dam c6 d6 cirng chéng udn twong dwong nhau.

+) Canh tay don béng khoang cach tr trong tam clia bu 16ng dén duong trong
tam clia cac phan (canh, bung, swon) triv di dy/4.
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Hinh 1. Chi tiét chan cot chir H Hinh 2. Sc d6 tinh dam cong xon
2w e 1 H;
ot Loy B 3 1 L
] & —
— g0, 1T & b
P _EI;_ m AULLIRLIERIA AL L IRERARRIIILILE
| 1 | ' [ |
ll L -
' 1250, . b |t
i ] sty e bean & ¢h win e Gac dyo S .
cura lye néng i byne, cinh F=g—+—p—3
Hinh 3. Sc do6 tinh ban dé cé 2 bu Iong Hinh 4. Ban dé cé 4 bu I6ng

F h 1t r D 1

| Lijife & » T + i @
kg b—p——p—p -
Hinh 5. Ban dé c6 6 bu Iong
1 d 11
Hinh 6. Chan cot lién két ngam
Hinh 2 Iam rd cho sy lam viéc ctia dam véi cac gia thiét . )
trén. voi P=A+P taco
Cho P 1a Iyc trong bu 16ng, P4 1a Ic ma bu 16ng phan phéi __ P A= P
cho phan t& 1, va P, 1a lwc phan phdi cho phan tir 2. I 3 I 3
Chuyén vi dAu dam cong xon khi chiu uén A,= A, duoc ”(Llj ) H[sz ©

xac dinh bang phwong phap trong co’ hoc két cau ta co: . ]
Cé 3 trwdng hop can lwu y: Ban dé cé 2,4 va 6 bu long.

b) Ban dé c6 2 bu l6ng (Hinh 3)

3
3 _pn 73 ol L2
AL/2ED=RyL5/(12ED) . ﬁ-’?[hj d, - dudng kinh bu I6ng
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Hinh 7. Bi€u d6 (rng suat (th1)

I v 1_"
+1T4 ST
i B8 S114
e i ¢ P
i
| L . R=P4T
- n— j

Hinh 8. Bi€u d6 &'ng suat (th2)

b:O,Sbf a=0,5(h+tf)

T lwc kéo trong mét bu 16ng 1a T=0,5P
Lwc nang trong ban bung do méi bu Iéng phan phéi vao
la P,
T T

w 3 3" 3
IJ{O,Sg) +(O,5g) 1+2(0,5g)
a a a

Lwc nang tac dung I&n méi nira canh la Ps

9)

T T
Pf_ a 3 a 3 - a 3
1+ +[—j 2+
0,5g a 0,5¢

(10)
M& men udn dwai tac dung cua lyc nang tai bung la:
PL_(2R,)(g-0,5dp,)

=0,25P,,(g-0,5d
3 g wig b)

(11)

M6 men udn dwéi tac dung cla lwc nang tai canh la:

E:(Pf )(a—0,25dp)

3 3 =0,5Pf (a—0,25dp)

(12)
~ Chiéu day ban dé can thiét dwoi tc dung clia mé men
uon tai bung la:
6M _ [6.0,25P,(g -0,5d,)
" AER N\ 07sE
b ’ y

> [2mm

(13)

_ [2P(g—0.5d,)
Foh
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Hinh 9. Sg d6 tinh
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Hinh 10. Tinh luc kéo
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Hinh 11. Chi tiét chan cot

Chiéu day ban dé can thiét duwéi tac dung cia mé men

udn tai canh la:

P (7
PL Fpb
2P -0,25d
5 [2Pr(a=025dp)
Fyb

c) Ban dé c6 4 bu 16ng (Hinh 4)
Lwc kéo trong méi bu 16ng la: T=0,25P;

6.0.5Pf (a—0.25d})
0.75Fyb

(14)

Lwc nang trong ban bung cho méi hang bu léng (song

song v&i ban bung) P,:

2T

3
I{O,ng
a
a

Lwe nang tac dung Ién méi nira canh la P¢
1+[

T
3
0,5g]

P,,=

(15)

Pf=

(16)
M6 men ubn dudi tac dung cla lwc nang tai bung la:
PL_(2Py)(g—0,5dp)

=0,25P,,(g—0,5d
3 g w(g b)

(17)
M6 men ubn dudi tac dung clia lwe nang tai canh la:



PL_(Pf)(a—0,25dp)
2 2

=0,5P(a—0,25dp)
r(a b (18)

Chiéu day ban dé can thiét dwéi tac dung clia mé men
udn tai bung la:

ip [OM _ [60.25P(8=05dp) _ [2Pu(8=05dp) ),
Fyh 0.75Fyh Fyh (19)

Chiéu day ban dé can thiét dwéi tac dung clia mé men
udn tai canh la:

i 6M _ 6.0,5Pf(a—0,25db)
PLN b 0.75Fyb

2P¢(a—0,25d,
Y A P —.
Fyb

d) Ban dé co 6 bu léng (Hinh 5)
Luc kéo trong méi bu 16ng 1a: T=P/6

(20)

Lwc nang trong ban bung cho méi hang bu léng (song
song v&i ban bung) P,

P

3
| J{O,Sg)
a
Lwc nang tac dung Ién méi nira canh la Py
T

3
1+ a
(O,ng

Mé& men ubn dwdi tac dung cla lwc nang tai bung la:
PL_(2Py)(g—0,5dp)
8 8

(21)

Pf:

(22)

=0,25P,,(g—0,5dp)

(23)
M6 men udn dwéi tac dung cta lwe nang tai canh la:
E_(Pf)(a—0,25db)

5 5 =0.5Pf (a-0,25dp)

(24)
Chiéu day ban dé can thiét dwdi tac dung ctia mé men
udn tai bung la:

ipp= [OM _ [00.25Pu(8-05dp) _ 2Pu(e=05dp) 1,
Fph 0.75Fyh Fyh

7 (25)
Chiéu day ban dé can thiét dwéi tac dung clia mé men
udn tai canh la:

i oM _ 6.0,5Pf(a—0,25db)
PL Fpb 0.75Fyb

2P (a—0,25d,
Fyb
(26)

Chu y: Trong 3 trwdng hop trén, kha nang chiu udn cua
ban dé dwdi tac dung clia lwc nang trong ban canh khi a=a’,
trong trwéng hop a # a’ thi phai tinh toan chiéu day ban dé
khi chiu udn st dung a’ thay cho a. Khi d6 phai tinh 3 1an dé
dwoc chiéu day yéu cau cho ban dé.

2.2. Tinh toan duong han lién két

a) Budng han géc lién két ban canh cot vao ban dé
Puwong han dwoc thiét ké chiu lwc phan phéi vao canh tir
lwc kéo I&n nhét trong cot.

Gié tri I&n nhét ctia chidu cao dwéng han (hai bén) duoc

tinh:

Py
hf (cm)=f 5 >0,5cm
wes (27)
fw - khd nang chiju lyc trén 1 cm cla dwong han, N/cm.
b) Buwérng han géc lién két ban bung cot vao ban dé
Puong han dwoc thiét ké theo 2 diéu kién sau:
+) Chiu lwc cat I&n nhat tac dung
+) Lwc phan b 1&n bung tir lwc kéo I&n nhét tac dung 1én
c6t cong voi lwc cét xady ra ddng thoi (t6 hop luc cét va luc
kéo tac dung).

Chiéu cao dwérng han yéu cau (2 bén) dwoc tinh:

[52.,2
h ¢ (em)=max Vrlni;inﬁVt
fwh o fiph
(28)
3. Tinh toan chan cét lién két ngam
P - lwc nén doc truc
P; - lwc kéo doc truc
M - md men udn (xay ra ddng thoi véi P.)
M, - m6 men udn (xay ra déng thoi véi Py)
3.1. X4c dinh chiéu day ban dé
3.1.1. Chiéu day ban dé tir didu kién ép cuc bd

(ng suét lon nhét tai mép ngoai ciing clia ban dé f, dwoc
tinh:

P. 6M
Fp=fa+fo="St""<F
p A BD2 p

(29)
V6i F, - cwong d6 chiu ép mat cuc bd cla bé tdng méng;
A=B.D (A - dién tich ctia ban dé)

V&i gia thiét rang kich thwéc ctia méng bang kich thuéc

clia ban dé ta co F,=035/"

Tinh toan chan cot lién két ngam nhw sau: (Hinh 6)
Budc 1: Gia thiét s6 bu long trén ban dé
Buéc 2: Kiém tra kich thudc ban dé

Tinh toan dd léch tam e=M/P va kiémtra e < D/ 6
Trwdng hop 1: (Hinh 7)

Néu e < D/ 6 thi khéng co (rng suét kéo trong ban dé,
tinh toan (ng suét & cac thd bién:

. P 6M
Ip1=St—
P gD BD2 (30)
. P 6M
P27BD pn2
BD pp (31)
Kiém tra diéu kién f,1<F,=035/". (32)

Néu f,1>F), thitinh toan B theo diéu kién f},1=F),
R, 6M

L
p FpD

(33)

Tinhtoan lai f,, va f,, theo gia tri moi cia B.
Ta ¢6 f, 1a mot ham cda x (x doc theo D):

S0 42 - 2021 43



b

KHOA HOC & CONG NGHE

e
fp:fpl_[fp]_fpzjx 0545(0,5D—c)+(ogAs+F)(0,5D—y/3)—Fe=0 (42)
D Bién dang twong (ng (tiét dién phang sau khi bién dang):

Tich phan 2 1an, bidu tht)c mdé men trén méi don vi bé
rong thu dwoc la:

x’ fpl B fpz x’
Mu=lu 3\ )5
(34)
V6&i x=m, ta tinh dwoc gia tri md men t&i han Mp,, cho tiét
dién dé xac dinh chiéu day cta ban dé
6MPMm

0,75F,

lpy =
(35)
Trwdng hop 2: (Hinh 8)
Néu e>D/6 co (rng suét kéo trén ban dé.
Khi d6 phai di xac dinh chiéu dai viing bé téng chiu nén y.
Céch 1: Tinh theo diéu kién can bang gi¢i han
‘Coi (*ng suét nén phan b6 hinh tam giac va dat gia tri Ion
n‘hét tai mép’bién béng v&i cwong do chiu ép rr]ét Fova chp
rang trng sur%nt I&n nhat F, j[rong bu I6ng cling dong th&i xuat
hién (theo dieu kién can bang)
Coi bién dang ti 1& v&i nhau ta cé:
&g _D—y—c
gc_ y
VoI £S=Q
ES
. Ip
va EC—FC
Ia bién dang twong (ng ctia bu 16ng va bé téng.

C - khoang céach tir trong tm ctia bu 16ng chiu kéo dén
mép trai clia ban de

nFp (D—-c)
y=——
Fy+nFp
(36)
n - ti sO mdé dun dan hoi, n=—> (37)
EC
R - hop lyc nén, R:O,SBpr (38)
Tinh toan dwgc T=R-P (39)
Tinh dwoc dién tich cla bu I6ng chju kéo: 4 :g (40)
t

Néu str dung 8 bu l6ng thi dién tich cia mi mét bu léng
a4, = A/

Sau dé tinh dwgc dwdng kinh bu 16ng (téi thidu 1a 20mm).

Chu y: ting 3mm cho dwéng kinh bu 16ng yéu cau dé ké
dén sw &n mon.

Céch 2: Tinh toan theo (rng suét thyc té

Du6i tac dung cla tai trong (ng suét trong thép la o, va
trong bé tong la 0. V&i 3 n s6 chua biét la: y, 0., 0,; ta c6 2
phwong trinh can béng va 1 phwong trinh twong thich bién
dang nhwv sau:

Can bang theo phuwong dirng 0,5By0.- 0,4,- P, =0 (41)
Can b&ng md men, 14y tdng mé men tai trong tam cot

&y _0glEg _D—y—c
& oclEc y

(43)
RUt 0, 0, tlr phwong trinh can béng va thay vao phuong
trinh bién dang (43) ta cé:

y3+K1y2+K2y+K3:O (44)
Voi Kj=3(e-0,5D) ; KZ:W . K3=K7(c-D)
Giai phwong trinh (44) tim y
Tir phuong trinh (42); 7=fe(e+¥/3=D/2)
D—c-y/3
(rng suét kéo trong bu 16ng 1a: o =T/ A
Tw phwong trinh (43): ooy=0.—x0./y
Tich phan 2 14n biéu thirc trén ta co:
2 3
MX:O'CX——UCX—
Buéc 3: Xac dinh chiéu day ban dé
Sau khitim dwocytacd M,,=c,——oc.— (46)
2 6y
P 6M,,
PL =
0,75F (47)

y

Chu y: Chiéu day ban dé cé thé giam néu cé thém suon
gia cwdng. Trong trwdng hop ndy mdé men khang uén cla
ban dé thay déi phu thudc vao kich thudc cha swon gia
cwong.

3.1.2. Chiéu day ban dé tir diéu kién chiu ubn (Hinh 9)

Mé men trong ban dé 1a M p; =TL/8

Vi P - Iwc kéo trong bu 16ng L=p—0,5d),
p - khodng cach trong tdm hai nhém bu l6ng.

6Mp;
TN e—
0,75F,b,

b bé rong canh cot

(48)

3.2. Tinh toén dudng han lién két ban canh va ban bung cot
vao ban dé

Lwc kéo I&n nhét trong ban canh
M P
Ni=br.t {+c}
) Sx A

va Tzzbf.tf{j;[t+2}
v Ac

(49)

(50);

T £=max{Tj;T
V&i, S, va A, la md men khang udn va dién tich mét cét
ngang cua tiét dién cot tai ban de. i
(xem tiép trang 51)
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nhat (m = 0) thi sai vé& sb mi) hoéc tinh toan thkr dan I&p lai
mat nhiéu thdi gian (nhw cong thirc Tiejie Cheng et al). Cong
thtre (18) thuan tién cho ap dung tinh toan d6 sau phan gidi
clia kénh hinh thang can v&i moi loai d6 mai déc kénh khac
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nhau, ddng thdi d&m bao tinh chinh xac ctia két qua tinh toan
(sai sb twong dbi nhé 1,96%), cong thire (18) ap dung tbt cho
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Tinh toan chi tiét chan cét nha cong nghiép nhe...

Chiéu cao dwdng han yéu cau trén ban canh (hai bén)
h f:Tf/(Q.b rtw) 52)
Chiéu cao dwdng han yéu cau trén ban bung (hai bén)

hsz/(z.bf. fw) (53)

Chu y: chiéu cao dwdng han téi thidu la 5mm; ting thém
33% (ng suét sinh ra do tai trong gid.

3.3. Tinh toan dwong kinh bu 16ng neo (Hinh 9)

Lwc kéo 16n nhét tac dung Ién bu l6ng T dwéi tac dung
cta lwc nhd P, va mé men udn M, cé thé duoc tinh toan véi
gia thiét rang hop lwc nén c6 diém dat tai trong tam clia phan
bu 16ng vé phia chiu nén:

M B
Ly 2 (54)
dién tich bu 16ng cho m&i bén la A4, =T/F; (55)

Chu y: ting thém 3mm khi chon dudng kinh bu léng dé
ké dén sw &n mon.

3.4. Tinh toan chiéu dai neo cho bu I6ng neo
T - lwc kéo I&n nhét trong mot bu 16ng

0,163/7 %
w21 e 6138 0v 1em?)
b (56)

(tiép theo trang 44)

Chiéu dai neo: L= (57)

udyp
3.5. Kiém tra swon gia cuong (Hinh 9)

Néu k<30mm thi s& bd sung thém dam dé dé k>30mm.
Chiéu day ctia ddm dé lay nhw chiéu day ctia canh cot t;.

4. Két luan va kién nghi

+ Bai bao da trinh bay cach tinh toan chan cot thép tiét
dién chi* H cho nha cdng nghiép nhe véi cac trwong hop
chan cot lien két véi méng 1a khép, ngam.

+ Lam sang té cac van dé& ma trong tiéu chuan Viét Nam
chwa dé cap dén.

+ Co thé van dung cho viéc tinh toan chan cét nha céng
nghiép nhe & Viét Nam./.
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