KHOA HOC & CONG NGHE

Anh huéng ctia bién dang cat dén luc téi han ,
ctia cdt rong thanh giang 2 nhanh khi tinh toan theo tiéu chuan
Viét Nam 5575-2012 va tiéu chuan Chau Au EN-1993

Effect of shear deformations on critical load of two brands laced built-up columns calculating
by Vietnam standard 5575-2012 and European standard EN-1993

Tom tat

Daéi vai cac cdng trinh cdng nghiép c6 chiéu
cao nha Ién giai phap s dung cét rong la rat
hiéu qua vi né lam tang kha nang chiu luc
cing nhu d9 ciing ctia cot. Khi sir dung phuong
an cot tiét dién dac théng thudng anh huéng
ctia bién dang cat dén luc téi han caa cot
khdng dang ké tuy nhién khi sit dung phuong
an ¢t rong anh huéng cia bién dang cit dén
luc t6i han clia cdt 1a dang ké. Bai bao dé cap
dén anh hudng clia bién dang cat dén luc toi
han ca cét rong khi tinh toan theo tiéu chuin
Viét Nam va Chau Au.

Tirkhéa: bién dang, tdi han, cdt, thanh gidng, do
cting

Abstract

For industrial buildings with considerable building
height, using laced built-up columns is very
effective because it enhances the bearing capacity
and the rigidity of the columns. When using the
solid-section columns, the influence of shear
deformation on the column critical load is small.
However, when using the laced built-up columns,
the shear deformation effect on the column critical
load is significant. The paper refers to the influence
of shear deformation on the critical force of laced
built-up columns when calculated according to
Vietnamese and European standards.
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Hinh 1. K&t cau cot rong 2 nhanh
[https://bssvn.com/ket-cau-thep-nha-nhip-lon-khung-rong]

1. Dat van dé

Nha thép tién ché dwoc st dung rat phd bién hién nay cho cac loai cdng trinh
nhw nha kho, nha xudéng....Tiét dién cot, xa théng thudng sé 1a chiv | t6 hop. Déi
v&i cac nha tién ché co chiéu cao I&n khoang 20m tré I&n thi két cAu cot str dung
loai cot réng sé& cé nhidu wu diém hon so voi tiét dién déc chiv | théng thuwong
nhu: tdng d6 cing, kha ndng chéng udn nén cla cot. Tuy nhién loai cot nay cé
nhwoc diém la kho ché tao hon.

Cot réng theo cAu tao thanh bung co 2 loai 1a cot réng thanh gidng va ban
gidng, theo sb nhanh cé cot rdng 2 nhanh, 3 nhanh, 4 nhanh.

Déi v&i cac loai cot chiu nén diéu kién 6n dinh téng thé ludn 13 yéu quan trong
hang dau khi tinh toan, viéc xac dinh dwoc lwc téi han la nén méng cho nhivng
tinh toan vé sau. Vi cac loai tiét dién cot dac anh hwéng cla bién dang cét dén
lwc t&i han ctia cot khong dang ké&. Tuy nhién déi voi cac loai cdt réng do dac
diém c4u tao thanh ndi dang dan nén anh huéng ctia bién dang cat dén didu kién
4n dinh tdng thé 1a rat dang ké. Didu kién nay da dwoc cac tiéu chuan tinh toan
dén va thé hién qua do manh twong dwong A khi tinh theo tiéu chuan viét nam
va Aeq khi tinh theo thiéu chuén chau au.

Khi tinh toan theo 2 tiéu chuén c6 nhitng sw khac nhau nhét dinh. Bai bao dé
cap dén viéc tinh toan anh hwéng ctia bién dang cat dén luc t¢i han cla cot réng
khi tinh toan theo tiéu chuén Viét Nam va tiéu chuan chau au.

Do han ché trong khéi lwgng nén noi dung bai bao tac gia chi xin d& cap dén
tinh toan cho truwéng hop cot rdng 2 nhanh loai thanh giéng.

2. Anh hwéng ciia bién dang cét dén lwc nén téi han ciia cot rong theo
phwong truc ao khi tinh toan theo TCVN 5574-2012

Luc nén toi han Ner clia cot réng ddi véi truc do (X-X) khi tinh dén anh hwéng
cula bién dang cat dwoc xac dinh theo cong thirc sau:
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Trong doé

Iy: 1a mé men quan h
tinh Tﬁ
2 X X X
1x=2(A/+C—A,.) | ° | ’
4 7 voi

C la khoang cach trong

tdm 2 nhanh coét, A; la ‘ ‘

dién tich ban canh; y | ] | y
L, chidu dai tinh ‘ ‘

tinh toan cha cot theo

phwong truc ao;

5 Q
E: m6 dun dan hoi \XO B \xo
cua vat liéu: é
Thay =X
I =ilA, 1 =i, Hinh 2. M3t cat tiét dién

ta dwgc cdng thirc xac
dinh Iwc t&i han Ncr nhw

sau:

2
N = n-EA o 1

Al 7’ EA

I+, TR
v 2)
Dat gia tri:
7’ EA

/ut = 1+}/1 2

x

A 1a @& manh cla cot réng khi tinh toan theo phuong
truc do.

v4: 1a géc trwot cla tiét dién cot do luc cat bdng 1 gay ra.

pe 14 hé sb6 k& dén anh hwéng bién dang cla cla hé
thanh bung réng do bién dang cét dén N, 1, >1. Thay pt vao
cbng thre (2) ta duorc:

2
7 EA
No=—"7
My Ay 3)
bat gi tri Ay = A, la gia tri 6 manh thyc cta cot rong
khi uén doc theo truc do (x-x), goi la d6 manh twong dwong.
Thay Ay vao cong thirc (1) ta dwoc cong thire tinh toan N,
nhu sau:
2
EA
=T
0 (4)

Déi v6i cot réng thanh gidng d6 manh twong dwong cla

cot réng 2 nhanh la:
o A

N

dl (5)

Trong do:

Agq: 14 téng dién tich tiét dién clia cac thanh bung xién
& 2 mat réng ctia cot trén cling mat tiét dién.

Agq = 2A; v&i At 1a dién tich tiét dién ctia mét thanh
bung xién.

Hé sb o4 tra theo gia tri cia 8 1a géc nghiéng cla thanh
xién va truc nhanh cét (theo bang 1.1) hodc dwoc xac dinh
theo cong thirc:

104

' Cza (6)

L
V+dv M+dm
R
= ) , W
j v QM
Y

Hinh 3. Sc do tinh toan
[http://fgg-web.fgg.uni-lj.si/~/pmoze/esdep/master/wg07/
10600.htm]

lg: chiéu dai truc thanh bung xién.

a: khodng cach theo phwong ding 2 mét lién nhau cta
cot réng.

Bang 1. Hé s6 al hoac a2
Goc 0 30° 35° 40° 45° | 50-60°
o4 hodc a, 45 37 31 28 26

3. Anh hwéng ciia bién dang cit dén Iwc nén téi han
cula cot réong theo phwong truc ao khi tinh toan theo
EN 1993
Xét trvong hop tinh toan cot c6 so do hai dau khép nhu
hinh 3, ta c6 cac phwong trinh can bang co’ hoc nhw sau:
am ., dy

M=Ny, V="-ro
dx dx (7)

Y=t

V+dv M+dm
p
J v QM
Y

Hinh 4. Sc d6 tinh toan
[http://fgg-web.fgg.uni-lj.si/~/pmoze/esdep/master/wg07/

10600.htm]
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Trong do:
y1: 1a bién dang do mé men M.
y,: 1a bién dang do bién dang cat N.
_Theo ly thuyét dan héi d6 cong do mé men M, truot do
bién dang cat V gay ra la:

* (8)
N d
=p——

y2
d GA d,

s

d GA
x 9)
L4y dao ham ta duoc:

2 2
4o, N4
d: GAd:
két hop vai (7), (8), (9) ta cd phuwong trinh:
N d;
GA d

2

g __ N

3 +
d>  EI

(10)

pat s, =4
B

I 6 ctrng khang cét ctia hé thanh bung giéng;
2
°El

N, = l—zx

la lwc nén t&i han clha cot réng déi voi truc do (X-X)
khi khong ké dén anh hwéng cta bién dang cét:

Giai phuong trinh (10) ta dwoc lwc nén t6i han Ner cla

cot r6ng ddi v&i truc o (X-X) khi k& dén anh hudng ctia bién
dang cat dwoc xac dinh theo céng thire sau:

N:r,id = Ncr x 1
1+—=
S, (1)
Trong do:

E: la m6 dun dan hoi;
I: la mé men quan tinh;
G: mé dun cét;
B: 1a hé sb k& dén anh hudng clia hinh dang tiét dién.
T cong thirc (11) ta Iap dwoc biéu do anh hwong clia
N /Sy dén Ne; o/ Ne, nhw hinh 4.

S, dwoc xac dinh tuy thudc theo cach b tri ctia hé thanh
bung c6t réng cu thé nhw sau:

Déi v&i hé thanh gidng chi N:

g - ah®AE
' A
d’(1+-1)
d*4, (12)
Déi v&i hé thanh gidng chir A:
5 - 2ah* A E
v 3
d (13)
Déi v&i hé thanh gidng chi thap:
5 - 2ah’ A, E
v 3
d (14)

Cac dai lvgng a, d, h xac dinh nhw hinh 5.
Ag: 1a dién tich mat cat ngang cuia thanh bung xién
Ag: 1a dién tich mat c&t ngang clia thanh bung ndm ngang
_ Thay cac gia tri Sv & trén vao cong thire (11) voi hé thanh
giang chi¥ N ta dworc gia tri Ncr,id nhw sau:

2
]vcrialzjvcr>< 1 =ﬂ-12?]xx 1
’ 12N L ~El 1 (B &
I IITEr=
S, > ah’E\ 4, A,
(15)
(ng suét téi han:
N, 7'E 1
O-cr id =4 = 2 2 3 3
’ 24, L, 24 (K d
A+ P —+A—
a AO d (16)
2rA (0 d°
= _ 2 c| 2 47
bat ﬂeq —\//1 + e [Ao +A
d
7’El
ta duwoc o, ,, =——
’ A
il (17)

Nhw vay (17) 14 cdng thirc chung tinh toan (rng suét t&i
han, ddi voi cac hé thanh bung khac nhau sé co gia tri A,
khac nhau, 1ap luan twong ty cong thirc (15), (16) ta dwoc
gia tri /leq cho cac hé thanh bung khac nhau nhw sau:

Déi v&i hé thanh bung chir A:

27 A d°
A, =.|A +”Tvd
! ah’4,

(18)
Da6i voi hé thanh bung chir thap:
2 3
Ad
Aoy = |22+ 5
ah” A, (19)

4. Vi du tinh toan va so sanh

Vi du 1: Cét réng 2 nhanh nhw hinh 6 c6 tiét dién
nhanh la H400x200x5x8, khoang cach trong tdm 2 nhanh

0,6

0,5

0.4

Ncr,id/ Ncr
0,3

0,2

0,0
0,0 0,2 0,3 0.4 0,5 0,6

Ner/Sy
Hinh 5. Anh hudng bién dang cat dén luc nén téi han
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1,0m, hé thanh bung dung thép goc
L100X100X10. > o4 > >

- Xac dinh lwc nén t&i han tac
dung Ién c6t doi voi thanh bung chir

N, A khi tinh toan theo EC3;
- Tinh toan nhw trén cho cac hé ﬂ E\[
thanh bung:
L100X100X12, L100X100X8, ;L g
L90X90X10, L90X90X8,
L90X90X7.
Tiét dien H400x200x5x8 c6

I,=14654,12cm*, 1,=1067,10cm*

Dién tich mot nhanh A;=5120mm?;
Téng dién tich 2A, =10240mm?

M6 men quan tinh tiét dién X X .
,=233134cm? Hé giang chit N Hé giang chit A Hé giang chit thap

~ Luc nén t6i han N, clia cot r6r]g

ddi v&i truc &o (X-X) khi khong ké dén
anh hwéng cla bién dang cat:

Hinh 6. Cac thong so6 tinh toan S,

2 2 4 T [F—/———H T [FEYm—=
m’El, _ z*x21000%233134x10 | _ | |
Ncr = 2 = 2 ! / ! | 7 |
5 20000 _ ‘ Y
=12067,69KN N | ‘ Y ’ ‘
| |
Lwc nén téi han N, cla cot réng ddi véi truc do ‘ S ‘ Z ‘
(X-X) khi ké dén anh huéng cta bién dang cét: ‘ : A
1 / = 7
Nt'r,id = Ncr x N ‘ = ‘ ‘ / ‘
1+—< ‘ ! / !
S 3 7
. S ‘ S ‘ = ‘ / ‘
V&i hé thanh gidng chir N: = i § 0
N Z
g - ah’4,E  1200x1000° x 3840x 210000 N -
v 3 - 3 ! | |
d3(1+h3Ad) 15603X(l+10003><3840) ‘ ‘ / ‘
d4, 1560° x 3840 S | V4
N (e |
=201750,23KN ‘ ri N ﬂi
1 = | 7]
N . = =12 _—, Z
ria = Ny 067,69 —3067.69 = ‘ // ‘ =]
I+ o | |8 S
S 201750,23 S A4 ‘
—11385,99KN L ‘ S |
Now 004 1000 1000
No 1000 1000
V&i hé thanh giang chir A: X X X, X, X X,
g - ah®4,E _ 600x1000” x3840x 210000 et ! — e ! —
o4 1160° A [ - y . 1y
=309975,80KN = = = =
X | X, i X, X, i X,
Ner,id =N£r>< N =12067,69Xm’ X X
1+—< e Hinh 7. Cac thong so6 tinh toan cot
S, 309975,80
=11614,12KN
N_.
cr,id _ 0,96

cr

Két qua tinh toan v&i cac hé thanh bung khac nhau
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Bang 2. Hé thanh bung chir N

-Lhuir;h L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
S, 238528.10 201750.64 179684.16 162871.61 146059.06 128195.72
Nerid 11486.56 11386.60 11308.22 11235.23 11146.73 11029.44
Bang 3. Hé thanh bung chir A
Tbhua:]r;]h L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
Sy 301357.91 254893.04 227014.11 205773.02 184531.94 161963.28
Nerig 11603.05 11522.18 11458.57 11399.18 11326.95 11230.89

thanh 1ap thanh cac bang 2 va 3.
Vi du 3: Yéu cAu nhw Vi du 1 khi tinh toan theo TCVN ~ C6:

Gia tri a4 tra theo bang 1.1 v&i 6=40° ta dwoc aq = 31 ta

00752012 Jy = \//12 Lol \/41 922 4 31X10240 _ 15 g9
I (U X - = ] Y b
Y LA X X EE U A, 3840
Va V7 10240
_L 20000 _ .o, TEA 7 x210000x 10240
g 477.14 ’ NEr = T = 3 =11523,17KN
x ; pE 43,84

Vi hé gidng chi N: Véi hé gidng chi A:

11500 11650
1 16500
11500
11550
11400 1150K0
-E 11450
=" 31300
¥ 11400
=
11200 11350
11300
11160
11250
11090 11200
0 GOOCD  LOOUOD 150000 FOGO0D  Z50000 300000 350000
Sv
Hinh 8. Biéu d6 quan hé S, va N4
L1700
i |
R __,-f""'
L] ’_,al"'
L1550
5 | 1500
11450
=, 14080
L1354
1 1300
11250
1126
o LD FOCH) 3000 AQE 500K

Hinh 9. Biéu dd quan hé A4, va N,

64 TAP CH KHOA HOC KIEN TRUC & XAY DUNG



Bang 4. Hé thanh bung chir N

Thanh bung L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
S, 4540,00 3840,00 3420,00 3100,00 2780,00 2440,00
Ner 11603,55 11523,17 11459,93 11400,89 11329,09 11233,58
Bang 5. Hé thanh bung chir A
Thanh bung L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
A1 4540,00 3840,00 3420,00 3100,00 2780,00 2440,00
Ner 11675,61 11607,28 115653,42 11503,05 11441,68 11359,88

Gia tri a4 tra theo bang 1.1 v&i 6=60° ta dwoc dwoc 04=26

A = |24 o4 =\/41,922 ,26x10240 _ 5 4
3840

dl

N - 7’EA 7’ x210000x10240
A 43,547

Két qua tinh toan vé&i cac hé thanh bung khac nhau thanh
lap thanh cac bang 4 va 5.

=11607,28KN

5. Két luan

Bai bao da trinh bay anh hudng cta bién dang cat dén
gia tri lwc nén t&i han clia cot réng thanh gidng 2 nhanh khi
tinh toan theo tiéu chuan Viét Nam 5574-2012 va tiéu chuan
chau au EC3.

B6i voi cac hé thanh bung bb tri khac nhau &nh huéng
cla bién dang cat dén lwc nén t6i han cot réng khac nhau.

Do d6 thue tién thiét ké viéc bd tri hé thanh bung hop ly sé&
nang cao kha nang chiu lwc cla cot.

Khi tinh toan theo tiéu chuédn chau au anh hwéng cta
bién dang cat dén lwc nén t&i han cua cot thé hién twong
minh qua dai lwgng Sv cua tirng loai hé thanh bung.

Céach lap luan cong thire tinh Iwc nén téi han cla 2 tiéu
chuén khac nhau, tuy nhién két qua tinh toan thwc té khong
chénh léch nhiéu gitra 2 tiéu chuan./.
|
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Ky thugt, 2006.

Tinh toan coc chiu tai trong ngang...

Bang 2.2. Két qua tinh toan

(tiép theo trang 55)

x(m) 0.0 0.5 1.0 15 2.0 25 3.0 4.0 5.0
Z=x/T 0.00 0.27 0.53 0.80 1.06 1.33 1.60 2.13 2.66
r. 0.92 0.90 0.82 0.71 0.61 0.50 0.37 0.18 0.04
ye (mm) 12.6 12.4 11.3 9.70 8.40 6.90 5.10 2.50 0.00
Frm 091 | -065 | -040 | -0.18 | -0.03 0.10 0.19 0.25 0.21
Mg (kN/m) -411 -293 180 | -81.0 | -14.0 45.1 86.0 113 95.0
Fo 0.00 0.25 0.45 0.57 0.62 0.62 0.57 0.38 0.13
pr (kN/m) 0.00 32.0 57.6 73.0 79.4 79.4 73.0 48.6 16.6

hanh cho coc don thang dirng chiu tai trong ngang tap trung
va mé-men & dinh coc theo ly thuyét dan héi. Phuong phap
ap dung dwoc cho coc c6 dau tw do hodc cb dinh, coc trng
x& nhw coc ngan hodc coc dai./.

tai liéu trong pudc [5,6,7,8]... chuyén vi ngang gi6i han cua
coc tai mat dat thwong dwoc chon [yg]=10mm.
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