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Hiéu qua ctia dam thép t6 hop han
tiét dién chit I canhréng

Effect of welded built-up I-section beam with hollow flange

Tom tat

Bai béo dua ra cic cong thifc gidi tich
@& tinh cac dac trung hinh hoc cla dam
thép tiét dién chir | t3 hop han canh
trén rong. Bai bao ciing trinh bay cic
«ang thic kiém tra mat an dinh tong
thé diim theo tiéu chuan thiét ké két
cdu thép ciia chau Au (EC3), Mot vidu
dugc thyc hién dé lam ra cach tinh toan
ap dung cho tiét dién chii | cinh rong va
néu bat duoc vu diém cia loai tiét dién
ndy so vdi tiét dién chir [ thang thuing
trong thc té thiét ké.

Tit khéa: T7ét diér chi{ cdnh ring, On dinft
tdng the cia ddm thep, Tiét dién kin-hd

Abstract

This paper presents a set of analytical
formulas to determine section properties
of amono-symmetrical l-section beam
with hollow flange. The paper presents also
formulas for venifying the lateral buckling
condition of the beam according to
Eurocode 3. An example is performed to
bring out the-calculation and highlight
advantages of this kind of section in
companison with the normal [-section in
practical design of steel structures
Keywords I-section with hollow flange,
Lateral buckling of steel beam, Opened-closed
section,
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1. Téng quan

Hién nay tai Viét Nam, két cdu thép duoc st dung trong cac cang trinh nha dan
dung va cong nghigp, Khi thiét ké cac céng trinh nay, cac ki sw thurong lra chon dam
thép co tiét dign | Tuy vaY. vige thidt ké dam thép thuong gép cac vén d& vé bn dinh
téng thé ma g:an phép xi¥ Iy 1a b sung hé gidng hoéc hé dam phu NhEPng giai phap
nay ton kém vé vatliéu va nhan cdng thi céng. Tir thye tién do, tiét dién 15 hop hancs
canh trén rbng da duoc cac tac gid Bun Hing Cuang va Nguyén Minh Tuyén [1] nghign
clpu va chira nhirng wu diém cda loai tiét dién nay khi tinh toan méat dn dinh xon uén.

Dam thsp tiét dlen chi | canh trén mng 6 thé duoc thiét ké theo EC3 va 4p dung
trong nhiéu loai cu kién khac nhau nhu dam cau truc, dm trong khung nha dan dyng
két cAu thép, trong nha edng nghiép, trong khung nha két ciu lién hop... Tuy nhign,
hign nay chua ¢6 cong thive gidi tich dé& xac dinh cac dac trung hinh hoe khi mét én
dinh xon udn ctia tiét dign dam chik 1 canh rong, didu nay gy trd ngai cho viéc ép
dung ctia céc ki su

2. Kha ning chju uén clia dim thép theo diéu kién dn dinh téng thé ctia EC3
Biéu kign én dinh tong thé cla dam thep:

Meo ¢4 [0

My

Trong dé: Mg I& mémen udn trong dam thép gay ra do tai trong.
Mg Fa kha nang chiu udn clia ddm thép theo didu kign n dinh tdng thé.
Gia tri My g4 droc xac dinh theo cong thirc.

f,
Mygs =20 W, —~ @
Tt
Trong do:
W, =W, dbivoi thep tiét dién loai 1 va tiét dién loai 2. 3
Yar & hé sé gidm kha nang chiu ubn clia dam do mét én dinh tdng thé.
1
= va <1 @
Dyp + 3Py =2y Hy
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Ly 136 manh &n dinh téng thé ciia dam: = G
A'LT

M,

et

D31 v6i loar bidt dién 1t hop han cé ty s6 hib > 2 va cac dang tiét dién ca hinh dang
phrc tap, ta ép dung phirong phap an toan B =1, Arp=02 a1 =0.76.

D& tinh gi4 tr momen toi han Mor, bai bao stz dung cac két qua nghién clru clia fac
gia Trahair va céc cang i (2] vi tinh tdng quat, co thé ap dung cho cac trudng hep
gap trong thuc té thiét ké. Theo do, «cdng thirc momen t&i han la:
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2 { 04a,yoNy, | 04a,ysN,,
Mun Mqlo
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Gey 12 he s6 anh huéing do phén b luc trén dam:
1.75M,_,
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(M +MZ+M2)

Uy =
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Hinh 1. Tiét dign I canh trén rdng

Mua 18 078 1] mdmen (on nhdt, My, My va M, [an lvot 13
mémen & 174, 1/2 va 3/4 nhip

Yo' 14 khoang cach 1l t2m xodn (tam ct) cla tiét dign
dam dén digm dat lye. Chidu duong duoc lay la chidqu cia
Iwe tac dung.

N, 13 lyc nén % han cda tiét dién.

e
ey = 12

(9)

L la chidu dai nhip, I, Ja mémen quan tinh quanh truc yéu
cila dém.

My 18 gid tn mdmen t&i han co s&, dwoc xdc dinh theo
cac cdng thire sau

D81 o tiét dién <6 hai truc déi xung

Mc:‘(l_ 2 ] 2
UE [ ")
B5i von tiét dign chi co mat tryc 31 xing:
el AN !__‘
" =\Ix2EIY o1 T Eb [B [FEL B, [FEL,
T T VT T2V J
(1)

V&ipy1ahe s6 &nh hudng déi v tiét dign chi co mt truc
déi xirng:

-Ilj' xy+y')dA-2{y, ~Vc)
IS {12)

3. Céng thirc giai tich cac ddc trung hinh hoc cua tiét
dign chi¥ | canh réng

Céc tac gid Bui Hung Cuéng, Nguyén Minh Tuyén [1]
da nghién ciru vé loai tiét dién nay vé1 cac suon chbng xién
nghigng 45° nhwng chwa dua ra cac cong thiee gidi tich dé
xac dinh cac dic trwng hinh hoc. Phat trién tiép nghign ciu
1rén, chiing t6i da dwa trén c&c Iy thuyét v& thanh thanh méng
clia Viasov [3], Karman&Christensen [4], Murray [5] dé thiét
1ap dwoc cong there gidl tich cho cce dac trung hinh hoc cda
tiét dién chir ¥ canh rOng.

Cac cdng thic dé xéc dinh cac dac treng hinh hoe cho
tiét dién chiv [ t5 hop han ¢b canh frén rdng (Hinh 1) duoc

trinh bay cu thé nhw sau.
Dién tich chira tiét dign, A -

2x,1
A=2b, 1, +h, t, + 02
(13)
Mémen quan tinh quanh truc khée, 1:
2z
I, t: h t
[ﬁ Bx i, b ]
cosa 2
b1, +hy t, +2Xalte
cosa (14
X, t,, tan® 3
|¢=%[2L“+h;tw+3hﬁ2 bt |
cosa ) (15)
Mémen quan tinh quanh truc yéu, I,
| = l(bl’tl +2x5(3 (sl}
¥
3 2 cosa (18)
Moémen quén tinh quat, L2
i
b=l =1
4 17)
12 X3, sinf 2% b | BN L
1, =—=s O‘Jt (3 —ax, )+ } ot
3 (!Sl cosa +1, ) cosa 12
(18)

2
1, X sine

s 2 3
1, =X SNG 1,‘2x“2,3bf ], B Paty
!Bt cosa+t ) LT 2 )

4xt | blhy
coso 12

(19)

Mamen quan tinh xodn, 1;:
) . 3
28, sife 286 (b —x, +t) he —x, tana

" (t, coso+t,Jcosa 3
st s

(20)
Khoang cach tam canh trén dén trong tam tiét dién, ye:
Pt tana  he’t
sy

S+ h, by
v, cosa 2
¢ 2%, 1,
2bt+hg f, +— 2
Sa (21)

Khoang céch tam canh trén dén tam xodn tiét dién, yu:
Ew
Yu=— Ty
4 (22)
Hé s6 anh hudng voi tiét dign ddi xng mot phuong, B,
I
B=— - 2(Vu- Y

e 23)

h 2y, bf a t,
AT +l:hrk’Yr, *Y:}T‘"

Yo Y X4
3
(24)

$6 27 - 207 55

N
l=bt {(m -, -¥:

X,
+ 2“ b {y.—4m's.+6vcys.f4yc



L KHOA HOC & CONG NGHE

Momen khang udn déo, W,
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e g erbke
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AT BANG NG TRINH SOROKHNG NG 2h— X
N I P " 2t |-~ |+ht,
Hinh 2, Thiét ké céng trinh két cdu thép 2 ting, 1 nhip sine  cosa
BT
2t,+ A_"*‘
1488 KN/ ‘:”;' 4000 sina @n
45 t, —t, P +th=-yo 4, ¥
iy PPN SR
14.85 KN/W
i § +[(h—yFL~t,)’+(x|anu—h+yFL+t,)z]t“
sSina
28
g {28)
J J 4. Vi du tinh toan
- b Thidt ké mt céng trinh €6 i dung két ¢y lign hop thép
L 1006 il 11600 l - b& téng (hinh 2} vén vat gu thép $235. Cot thep Bt dign
StpbhiTA soaliarTh 1-450x250x10x14 hién két véi dam fién hop. Nguon thist ké

Hinh 3. So d6 ti trong thidt k& chat 1&n khung ngang

o
Pt
18717 8717
g 7
B /
]
434S ] - ~ 109485 91
L
2
2426 X 2206
riz

Hinh 4, Bi€u d6 momen {PA2)

can nhic 2 phrong an (PA) cho céu kién dam: (PAT} 13 tiét
dign chi¥ [ thang thuedng con (PA2) Ia tiét dign chie | 66 canh
trén rbng. San ien hyp co chidu day trung binh I& 110mm,
Lién két chén cot 1a ngdm, hién két ot - dam la cimg Xét
trwdng hop 14 ¢dng trinh da th céng san tng 2 va hign dang
thi cong san mai Tai trong tac dung gdm: trong legng bin
than két cau thép, trong Iwpng bé tong twoi va tai trong th
cong. Té trong thi cong durge lay nhy sau: tai trong vai giati
150daN/m? dwee chét en dien tich 3mx3m clia san mai
tri bt lgi nh&t. Phin dién tich san cén lai chAt i 75 daNfm’.
Thiét ké ddm thép theo PA2 dung tiét dién chik I cénh rbng
(L =1tm)

Cac thang s6 clia vat ligu. E = 205000 N/mm?, G = 78846
Nimm?, f, = 236 Nfmm?,

Sir dung céc cbng thirc trong myc 3, dé déang tinh dwge
cdc théng sé dac treng hinh hec clia tét dién nhur saw: A=
9026 mm?, I, = 268023928 mm*, I, = 18316010 mm?, [ #
2998975 mm° I = 693054107485 mm®, W, = 1413471
mm3, ye = 186.79 mm, yyy = 187.11 mm, B, = 35 mm.

T hinh 3, cic gia tri momen ta1 d&m mai ding cho cng
GG (8) 18 Muge = 187.20 KNm: M = M, = 48.04 KNm v
My =128 12 KNm Tir 84, suy ra a,, = 2.26.

Ap dung cong thive (11): Mg = 280 97 KNm.

Lou ¥: vén PA1, ding cérg thie (10) thay (11).

Ap dung cong thirc (9): N, = 306.27 N.

Do tdi trong chét & cénh trén nén:

Yo=-ym=-018711m.

Ap dyng cong thive (7): M, = 528 41 KNm

(xem tidp trang 60)
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