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Két céu thep |a ket cdu thanh manh, bé day cia ching nha hon
so vii bé rong, din dén ket cdu thep dé bj mét dn dinh. Tinh
mét dn dinh trong ket cdu thép |3 nguyén nhan pha hoai chinh.
Theo tigu chudn TCVN 8575: 2012 quy dinh vé thigt ke ket cau
thép thi phan quy dinh lien quan dén méat dn dinh [a chigm cha
y&u. Tuy nhién vigc sir dung ket cdu thép trong nganh xay ding
dan dung, cong nghiép hién nay dang phat trién, viec nghién
ciru tim higu vé tiéu chudn mat sd nedc nhe AISC, BS2840,
Eurocode |3 rét cén thigt. Trong da, tidu chudn My AISC quy
dinh chi tigt va ca nhigu vi du thigt k& gidp cho ngudi ki su dé
higu va ap dung. Bai bao nghién ciu tinh toan dn dinh cia dam
thép tigt dien chit | theo tigu chudn Viet Nam a87a: 2012 va tigu
chudn coa My AISC 360-10.

Tir khéa: Ket céu thep; dn dinh tdng thé; phuong phéap LRFD; dém
chit |

1. GIGI THIEU

Ngay nay, viéc thiét ké két cau thép cé thé duoc thuc hién dua
trén nhiéu tiéu chuin khac nhau, do qua trinh toan cau héa nhanh
chéng. Ngusi chii tri thiét ké két cdu thép cé thé st dung két hap
nhiéu loai tiéu chudn dé nghién cuu thiét ké. Do d6 cac ky su thiét
k& phai 4p dung mot tiéu chuan cho loai vat liéu nhat dinh. Tiéu
chudn TCVN 5575: 2012 [1] va AISC 360-10 [2] ndi vé viéc thiét ké
két cau thép, ndi dung cla hai tiéu chuan nay c6 nhiéu diém tucng
déng va khac biét trong ting dung.

VG Quéc Anh va Vi Quang Duan (2015) da c¢6 nghién ctu tinh
x03dn dam thép chit H bang biéu dé theo quy pham My AISC [3].
Két qua nghién cliu cho thay theo tiéu chuan Viét Nam hién chua
c6 chi dan cu thé vé viéc tinh toan dam chiu xoén, do d6 viéc ap
dung quy trinh tinh toan dam chju xoan theo quy pham AISC la

ABSTRACT

Steel structures are slender structures, their thickness is small
compared to the width. Leading to structural steel is prone to instability.
Instability in steel structures is the main cause of sabotage. According to
the standard TCVN 5575: 2012, which prescribes steel structure design,
the provisions related to instability account for the majority. However,
the process of globalization is developing rapidly, the demand for using
steel structures in the construction industry is strongly developed,
leading to research and study on foreign standards such as AISC.
BSad50. Eurocode is very necessary. In particular, the American
Standard AISC specifies in detail and there are many design examples
that help engineers understand and apply. This paper study on the Lateral
Torsional Buckling of the steel -beam according to Vietnamese Standard
TCVN 5575: 2012 and American Standard AISC 360-10.
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can thiét va cé y nghia thuc té trong céng tac thiét ké céng trinh
thép.

Huynh Minh Son (2004) da c6 thuc hién nghién cliu so sanh ap
dung tiéu chudn AISC/ASD (My) véi tiéu chudn TCVN 5575-91 (Viét
Nam) dé kiém tra 6n dinh cuc bo dam thép ban t6 hop [4]. Tac gia da
két luan rang theo TCVN thi viéc tinh toan &n dinh cuc bod khic khe
hon khi chi can canh hay bung mét 6n dinh cuc bd la xem nhu mat
bén va theo tiéu chudn AISC/ASD chi bé qua phan bung oan, phan
con lai phan phéi lai ting suat va cho phép tiang chiéu day canh dé
gidm Ung suat cat cho bung ma khéng can tang bé day ban bung va
b6 tri sudn gia cudng.

Lé Van Duy (2013) da kién nghi véi nhiéu uu di€ém céng trinh
thép dang ngay cang phat trién & Viét Nam vé anh huéng cla
x0dn 1én cau kién thép la khong thé tranh khoi va khong thé bo

ISSN 2734-9888 | 02.2022 XAYOUNG |93



NGHIEN CUU KHDA HOC

qua trong tinh toan [5]. Do dé can sém dua bai toan phan tich
x0dn vao tiéu chudn hodc chua cé diéu kién thi can mot chi dan
tinh toan dé thuan Igi cho cac ky su thiét ké.

Tran Thoai (2011) da tinh toan 6n dinh ctia dam thép tiét dién
chit | khéng d6i xting theo tiéu chudn Eurocode 3 va dua ra kién
nghi vé tiét dién dam chit | khong déi xiing kho ché tao dinh hinh,
nhung khi dugc nghién ctu tiét dién hop ly sé thich hgp lam dam
da trong céac cong trinh nha cao tang [6].

Trong béo céo téng két dé tai khoa hoc va céng nghé cap dai hoc
Pa Néng clia Tran Quang Hung (2016) vé tinh toan én dinh t6ng thé
clia dam thép tiét dién chii | véi chiéu cao tiét dién thay d8i tuyén tinh
[7]. Pay la hinh thic cau kién kha phé bién trong két cdu nha thép
céng nghiép va dan dung. Viéc tinh toan thuc té gap nhiéu khé khan
do chua c6 quy dinh cu thé vé van dé nay, ké ca trong tiéu chuan tinh
toan va tai liéu hudng dan vé két cau thép. Dé tai da trinh bay dugc so
lugc phuong phéap phan ti htu han dp dung trong trudng hgp nay,
trong d6 chu trong dén dung phan ti tdm dé moé phong dam, dé tai
da xay dung dugc cac biéu d6 va cong thic gan dung, xac dinh nhanh
moémen gi6i han dan hoi cla dam tiét dién thay déi dua vao dam tiét
dién khéng déi cé chiéu cao h= hmax. DE xay dung dugc dii liéu day du
hon thi can thém nhiéu tinh toan khac. Két qua cla dé tai nay c6 thé
hoan thién thém dé lam tai liéu chi dan thiét ké két cau thép nha dan
dung va cong nghiép.

H. Ronagh va M.A. Bradford (1994) d4 phat trién mé hinh gan
duing dung phuong phap phan ti hitu han @€ giai bai toan én dinh
clia dam tiét dién chii | c6 chiéu cao thay d8i, trong d6 c6 xét dén luc
nén va anh hudng cla ti sé dién tich canh va bung dam [8]. Tac gia
dung phan tir thanh thuan tdy nén don gian dugc bai toan nhung
chua xét dén hét cac van dé khac lién quan dén cau tao tiét dién, vi tri
tdi trong.

A.B. Benyamina (2013) da tim 1i giai giai tich va phuong phap s6
mo hinh mét cach kha toan dién, nghién ctu nay chi ap dung cho
dam don gian chiu tdi phan bé [9]. Liliana Marques da téng hop cac
nghién clu va khao sat s6 dé dé xuat mot s van dé khi thiét ké dam
chit | ¢6 tiét dién thay d6i [10]. A. Andrade da khao sat dam tiét dién
thay déi trong d6 bung dam dugc bé tri cac diém cé két ngoai mat
phéng dé chéng lat bdng mé hinh cac thanh cé két bang cac lién két
tuong duong [11].

2. MO HINH NGHIEN CUU

Dam chit | ¢6 kich thudc nhu hinh 1, chiu luc phan bé déu véi
tinh tai la Wp=10kN/m va hoat tai la Wi=16kN/m. Thép cé
F,=34,5kN/cm? St dung tiét dién |1 420x200x5x10.

Hinh 1. M6 hinh dm chit|
2.1. Cac théng s6 tinh toan

Dién tich tiét dién: A=2byts + hyt,, =2x20x1+40x0,5=60cm?
Mo dun chéng udn déo quanh truc x:
Z, =22x[20x1x20,5+20x0,5x10 | =1020cm*

Moment quan tinh cla tiét dién theo truc x:

3 3
Iy = 2x[ 201’;1 +20x1x20,52 J +%= 19480cm’

Moment chéng u6n dan héi cta tiét dién theo truc x:

194
W, = 92180 =928cm’
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Moment quan tinh cda tiét dién theo trucy:

_2x1x20° | 40x0,5°
y 12 12
Ban kinh quan tinh cda tiét dién quanh trucy:

i
= /L = [ﬂ =4,72cm
A 60

Moment quan tinh xodn cua tiét dién:

3 3 3
Jzzbg :(2X20X1 ;—40X0,5 —15em?

Hang s6 vénh cda ti€t dién T =

/ =1334cm*

lyho  1334x412
L2
Moment déo ctia cau kién My, =F,,Z, =34,5x1020 =35190kNcm

Moment I6n nhat clia tiét dién Mmax
g (1,2x10+1,6x16)x6>
T8 8

2.2. Tinh toan &n dinh tdng thé theo tiéu chuan Viét Nam
TCVN 5575:2012

On dinh t8ng thé dam tiét dién chit | ¢6 hai truc d6i xding:

Mmax < f}/
- C

PpWe

Trong do F la cudng d6 tinh toan chiu kéo, chiu nén cuia thép,
f= 345—3136kN/cm
7m 11

=560614cm®

=169,2kNm

Mmax =

@: hé 58 8n dinh t6ng thé

lote V(. atd 600x2
=8| 0L | |14+ 2w :8( j 1+
hgbe bf[; 41x20
Do a= 17,41, tu diéu kién 0,1 < a <40, theo yéu cau dam chiju tai trong
phan bé déu, khéng c6 ¢6 két va tai trong dugc dat & canh trén cla
dam: ¥=1,6+0,08a=1,6+0,08x17,41=2,993
2 2
/
o = W y[h £:2,993Xﬂx(£j 2
lo) f 19480 " | 600
Diéu klen 1< 0,85 thi gp = 1= 0,64
Kiém tra 8n dinh téng thé:
M 169,2x100
oW, 0,64x928
Vay dam théa man diéu kién 6n dinh téng thé.
2.3. Tinh toéan 6n dinh tdng thé theo tiéu chuan AISC 360-10:
Xét cac diéu kién ctia ban bung va ctia ban canh:
Ban bung

/IW:ft] = 780</1pwf376 =3,76x 20000 =90,53
w 0,5

: Bung dac chac
Ban canh:

ap = _ 20 =10< 2, =0,38 =0,38 20000_915
2[f 2xl

~0,45 (thoa dleu kién 0,35 < ke < 0,76)
T
Olf;iy =0,95x %:18,34
Vay canh khong dac chic Apr <A <A

Xéac dinh moment danh nghia Mn cla ddm theo diéu kién 6n
dinh cuc bé ctia dam c6 bung déac chic, canh khéng dac chac nén

3
20,5x0,35 —17,41
20x2

=28,48kN / cm?® <fy, =31,36x0,95=29,792kN / cm?

w =0,95




moment danh nghia Mn:

M, {MP ~(Mp -0,7F,s, )[m

10-9,1
= 35190—(35190—0,7X34,5X928)x 10-915
18,34-9,15

=34008kNcm =340,08kNm

Xéac dinh moment danh nghia M, cia dam theo diéu kién 6n
dinh téng thé. Chiéu dai dam L, = 6m = 60cm.

Lp=17,6r, £ =17,76x4,72x 2000 _ 5 60cm
Fy 34,5
1, 1334 14
B = |2 = 1334x560614 =5,43cm
Sy 928

2
0,7F,Syh
L, =1,95n—— ;\/H 1+6,76[Y_X°]

0,7F, \ Sxho E

2000 15

=1,95x5,43
0,7x34,5\ 928x41

2
1+ 1+6,76| 2X342X028x4T | _ o5
2000x15

Vi tai trong tac dung lén dam phan bé déu nén biéu do6
moment c6 dang dudng cong bac 02 vai gia tri moment I6n nhat

0y 2 N . I . z . e
tai gitta dam m, ,, :% va moment tai cac diém cach hai géi tua
N 3ql2 N A . . n .
1/418 My ax gt Do vay hé sé Cy, xac dinh theo céng thuc sau:
2
12,5{"’]
8
Cp 114

= 2 2 2 =
8 32 32
Khi L, = 600cm > L, = 523cm nén (ing suat téi han theo diéu

2 2
Me CprE J Ly
o . 5. For __cr _ 140,078 [—]
kién 6n dinh tong thé: Sy [Lb ]2 Sxho \ s

fts

5 2
1,14x3,14% x2000 15 ( 600
Fcr%\/wo,ws—(—) =21,59kN / cm?
600 9,281 5,43
5,43

My = Fer Sy =21,59x928 = 20038kNcm = 200,39kNm

M la gid tri nhé nhat trong cac gia tri Mn dugc xac dinh theo
diéu kién 8n dinh cuc bd clia canh nén va diéu kién 8n dinh cuc bd
téng thé:

My, =min(340,08;200,39) =200, 39kNm

hO:d—rf=42—%=41cm

Kiém tra di€u kién chiu uén theo phuong phap LRFD: M, <&M,

62 6
My =1,2D+1,6L :(1,2x10)x?+(1,6x1 6)? =169,2kNm

&M =0,9x200,39 =180,34kNm > 169, 2kNm

Vay dam théa man diéu kién chiu uén vé téng thé.

2.4. Nhan xét

Nguyén nhan mat 8n dinh t8ng thé khi tang tai trong dén mot gia
tri ndo d6 thi dam cé thé bi cong vénh, chuyén vi ra ngoai mat phang.
Cong thic tinh M cho gia tri moment ti han clia dam don gian tiét
dién chir | chiu uén thuan tdy. Gia tri moment t&i han M« ty lé thuan

vGi d6 cling chong udn theo phuaong vy (lateral bending stiffness Ely),
dé cling chéng xodn cua tiét dién (torsional stiffness GJ) va dé cliing
chéng vénh (warping stiffness EX). Nhu vay moment M. khéng phu
thuéc vao d6 ciing theo phuong x (Ely) mdc du tai trong chi tadc dung
theo phuong x, do qua trinh thiét k& vé do bén chi tinh toan theo
phuong x nén khi xay ra mat &n dinh téng thé can phai xét thém do
cling theo phuong y (Ely), d6 cting chéng xoan (GJ) va do cling chdng
vénh (EXK. Day la co s& dé cac tiéu chudn quy dinh trong viéc thiét ké
dam tiét dién chr| mat 6n dinh téng thé.

Viéc tinh toan 6n dinh téng thé gilia TCVN 5575: 2012 va Tiéu chuan
AISC 360-10 déu phai tinh toan cac thong s6 dac trung hinh hoc. Tuy
nhién theo tiéu chudn AISC 360-10 phai kiém tra diéu kién ban canh, ban
bung, d6 bén danh nghia, hé s6 @y da cho trudc (@,=0,9), sau d6 tinh
toan 6n dinh téng thé dé so sanh véi moment Mmax.

Trong khi d6, theo TCVN 5575:2012 viéc tinh todn 6n dinh téng
thé phai tinh tham s6 ¢, ¥, a bang cach tra bang da cho san trong
tiéu chuan.

Vé két qua tinh toan vé 8n dinh téng thé cda dam don gian
chiu tai trong phan b6 déu khong c6 diém 6 két, thi gia tri cla
tiéu chudn Viét Nam cho gia tri nhé hon gia tri cGa tiéu chudn My.

3. KET LUAN

K&t qua nghién clru cho thay cau kién chiu uén thuong la cac
dam san c6 chiéu cao tiét dién nhd, hé théng tiéu chuin Viét Nam
cho kich thudc tiét dién nhé hon hé théng tiéu chuin Hoa Ky va
khi tinh todn céc cdu kién khac déu phai gia cudng cac sudn ngang
dé dam bao vé 6n dinh téng thé.

Tinh toan 6n dinh téng thé cha dam thép tiét dién chir | theo
tiéu chuan Viét Nam kha don gian, trong d6 hé s6 s6 ¢ phu thudc
vao vat liéu, cau tao dam, tai trong tac dung. Trong moét sé truéng
hop vdi tai trong xac dinh c6 thé 1ap bang tra sdn dé tién dung.

Thiét ké theo AISC 360-10 viéc tinh todn kha nang chiu uén cua
cdu kién trudc tién da xét dén anh hudng cda diéu kién cuc bo tiét
dién. Do dé qua trinh tinh todn phuc tap. Tuy nhién thiét ké theo
AISC 360-10 cho phép thiét ké céc tiét dién co chiéu cao 16n ma
khong phai gia cudng céac sudn. Diéu nay rat thuan tién trong viéc
san xudt ty déng hoéa.

TAILIEU THAM KHAO

[1] B Xay dung, “Két cdu thép - Tiéu chudn thiét ké TCVN 5575: 2012”, Nha Xudt bén
Xay dung 2012.

[2] American Standard AISC 360-10, “Specification for Structural Steel Buidings”, 2010.

[3] Vi Quéc Anh va Vi Quang Dudn, “Tinh xoan dam thép chit H bang biéu do theo
quy pham My AISC", Tap chi KHCN Xay dung, 2015.

[4] Huynh Minh Son, “So séanh dp dung tiéu chuan AISC/ASD (M) véi tiéu chuan TCYN
5575-91 (Viét Nam) d€ kiém tra 6n dinh cuc bo dam thép ban t6 hgp”, Tap chi KH&CN Dai
hoc Da Nang, 2004.

[5] Lé Van Duy, “Tinh toan dam thép tiét dién chit | chiu xodn theo tiéu chuan AISC”,
Ludn van Thac sy, Trudng Dai hoc Xay dung, 2013.

[6] Tran Thoai “Tinh toan 6n dinh cia dam thép tiét dién chi | khong ddi xting theo
tiéu chudn Eurocode 3”, Ludn van Thacsj, 2011.

[7] Tran Quang Hung, “Nghién ctiu 6n dinh tdng thé cla dam thép cd tiét dién thay
ddi”, Bo cao tong két dé tai khoa hoc va cong nghé cap Dai hoc Da Nang, 2016.

[8] H. Ronagh and M.A. Bradford, “Elastic distortional buckling of tapered I-beams”,
Engineering Structure, Volume 16, Number 2, 1994.

[9] A. B. Benyamina, “Analytical solutions attempt for lateral torsional buckling of
doubly symmetric webtapered I-beams. Engineering Structures 56, 2013.

[10] Liliana Marques, “Development of a consistent design procedure for lateral—
torsional buckling of tapered beams”, Journal of Constructional Steel Research 89, 2013.

[11] A. Andrade, “Elastic lateral-torsional buckling of restrained web-tapered |-
beams”, Computers and Structures 88, 2010.

ISSN 2734-9888 | 02.2022 XAY1DUNG |95





