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TOM TAT

Bai bao trinh bay @ van d& 6n dinh téng thé cla ddm canh réng — thép thanh ndng,
tao hinh ngudi theo cong nghé ctia Uc va méi lién hé gitra tinh toan vé bén va én dinh. Tac gia
st dung phwong phap phan t& hiru han dé tinh toan mémen 6n dinh dan hdi xoan va mémen
udn thiét ké cla bai toan dam cé swon gia cwdng so sanh véi bai toan dam khong swon. T do
lam séng t6 tac dung cAu tao swon gia cwdng lam tang kha nang én dinh tdng thé va kha nang
chiu tai trong clia dam thép canh réng. Bai bao phan tich Iwa chon céc giai phap ciu tao suon
gia cuong hop ly cho dam thép canh réng nhdm gép phan nang cao hiéu qué &ng dung cong
nghé mai dam thép canh réng ctia Uc vao diéu kién xay dwng Viét Nam.

ABSTRACT

The article presents the buckling of the hollow flange beam, cold-formed steel structure
in terms of the current Australian technology and the relations between the strength and
buckling calculation. The author presents a finite element method to calculate the torsion and
flexual buckling moment and designing moment of the stiffness beam in comparision to non-
stiffness beam. The result of this study is to analyse the advantges of the stiffness formation in
strengthening the buckling as well as the bearing ability of hollow flange beam, contributing to
the enhance of effects in the application of Australian hollow flange beam technology to the
conditions of construction in Vietnam.

Pit van dé (D-d)2
Dam thép canh rdng (Hollow Flange
Beam - viét tit 1a HFB) 12 loai tiét dién méi, c6
hinh dang dic biét chir I, d6i xtmg kép theo hai
truc x-X Va y-y, gdm c6 hai canh rong tam giac
lien két han v6i ban bung phing (Xem Hinh
1.1). N6 thudc dang két cdu thanh mong, dugc
ché tao theo cong nghé Uc tir mot bang thép
(gidi han chay fy,=450 Mpa) qua qua trinh gia 4
cong ngudi trén thiét bi may can dng va duoc | b:BIB‘ZR" |
han khang di¢én (ERW). Nho 4p dung sang tao y
ky thuat gia cong tiét dién rong két hop véi loi Hinh 1.1. Tiét dién dam

(D-d)/2
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ich tiét dién chit I nén c6 dam HFB c6 nhiéu uvu viét: Trong luong nhe, kha nang chiu tai
trong tdt, tinh cong nghé cao va c6 kha ning tmg dung rong rii trong thyc té.

Vén dé dat ra 13 dang mat on dinh tong thé co gi dic trung so v6i cac két cau
thanh mong khac? C6 thé str dung giai phap ciu tao sudn gia cudng dé ting cuong on
dinh tong thé va kha ning chiu tai trong ciia dim HFB hay khong? Lwa chon kiéu cdu
tao suon nhu thé nao dé dat hiéu qua cao nhit 1am co s ing dung cong nghé méi cua
Uc vao thuc té xay dung Viét Nam?

1. Kiéu mét 6n dinh tong thé ciia dim HFB

Dam thép thanh mong c6 2 trudng hop mat on dinh téng thé: Su oan bén do uén
X0dn va su oan van.

1.1. Sw 0dn bén do uon xodn:

Khi khdng duoc giang giit diy du theo phuong bén, dim c6 thé bj mat 6n dinh
téng thé do ubn - x0in (su odn bén udn xoan): Dam khong chi c6 dd vong theo phuong
thang dtimg ma con c¢6 chuyén vi ngang (bi udn theo phwong ngang) va chuyén vi xoay
(x04n tiét dién).

Khi dam lién két v6i ban san hodc co bién phap chdng chuyén vi ngang hop 1y,
dam bao khoang cach giira 2 diém cb két canh nén (Lx,Ly) khong vuot qué khoang cach
cho phép thi s& khong bi odn bén do udn xodn.

1.2. Sw odn van:

Su oan vian bén xdy ra khi canh kéo
dugc kiém ché, con bung bi uén ngang va canh
nén hiu nhu khdng bi xoay (Hinh 1.2a). Dim
HFB thwng xdy ra hién tuong nay. Céc thi
nghiém cua Held va Mahendrant [5] cho thiy
két qua hién tugng mét On dinh do odn van nhu
hinh 1.3: Canh nén aia dim chuyén vi chi yéu
theo phuong ngang, nhung ¥i do xodn khong
dang k& lam cho bung chi bi van di theo
phuong ngang. Dam HFB rat it bi xodn khi mat  Hinh 1.2, Sw odn van ciia tiét dién HFB (a)
on dinh. 0 nhiing chiéu dai tinh toan 1én hon khéc tiét dién I can nong thong dung(b)
thi kiéu bién dang van di nay ciing hau nhu thuin tuy theo phuong ngang.

Didu nay c6 thé giai thich nhu sau:
Nho dic diém caa hinh dang tiét dién chir I
d6i xtng, canh rong tam giac tiét dién kin
nén dam canh rong HFB c6 kha niang chéng
xodn t6t hon nhidu so véi cac loai dam thép
thanh mong khac (hé sé xoén cua tiét dién
lw kha 1on). Mt khac, nho ban bung phang
du day giup tao ra mot kiu mat 6n dinh
téng thé khac han véi kiéu ubn -xoin cta cac loai dim thép thanh mong khac va khac

Hinh 1.3. Ddm HFB
khong co swon gia cuong
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V6i cac dam chir I can nong thong dung. Cac canh Ong tam giac c6 do cimg 16n hau
nhu khong bi xodn ma chi chuyén vi theo phuong ngang.

Vay: Kiéu mdt on dinh dic trung cua dam HFB la sw oan van bén, canh kéo
dwoc kiém ché, con bung bi uén ngang va canh nén hau nhw khong bi xoay.

Pay 1a dic trung co ban cua dam HFB theo cong ngh¢ cua Uc. Khi tmg dung
vao thyc t€¢ Viét nam, tac gia nghién ciru lya chon giai phap cau tao suon (Xem Hinh
1.4) dé tang cuong kha nang 6n dinh va kha nang chiu tai trong cho dam HFB
2. Tac dung ciia giai phap cAu tao swon gia cwong

Str dung chuong trinh MSC/NASTRAN _ ’
xay dung trén co s& phuong phap PTHH — mé

hinh chuyén vi dung dé giai bai toan én dinh | / -\
0in vin ctia ddm HFB cho 03 trudng hop: '

+ Khi khong & tri s won gia cudng:
Maomen 6n dinh dan héi odn vin M, = Hinh 1.4. Ddm HFB
455 kN.m; . co0 suon gia cuong
+ Khi B tri suon gia cuong 01 phia:

Mémen 6n dinh dan hdi oan van M, = 55,8 kN.m;

+ Khi bd tri suon gia cudng 02 phia: Mémen 6n dinh dan hdi oan vin M, = 57,6

KN.m;

Vdy: Tdc dung cia gidi phdp bé tri swon lam tang dang ké gid tri mémen on
dinh d@an héi oan van do d6 tang gia th ciia mémen uén thiét ké cia dam HFB. Khdo
st toan bg cdc s6 hiéu tiét dién dam HFB dinh hinh ciing cho két qua nhw trén. Sw khéc
biét ddic trung ciia dam HFB la swon gia cwong khéng phdi dé lam tang on dinh cuc bj
nhw cac dam chit I can néng thong dung ma c6 tac dung lam ting on dinh tong thé qua
a6 tang kha nang chiu tdi cia dam. Piéu nay cé thé gidi thich dya trén kiéu mat on dinh
oan van ciia dam HFB: Suon gia cuong da han ché chuyén Vi ctia canh va s odn van
Ciia ban bung do dé lam tang gid tri mémen én dinh dan hoi.

Van dé dit ra 1a: S6 luong suon gia cudng, mat do suon gia cudng (sb luong
suon/ chiéu dai dam) hop 1y 1 bao nhiéu ? Vi tri swon gia cudng theo chidu dai nhip
dam ? Chiéu day hop 1y ctia suon ? Kiéu lién két swon vao dam HFB hop 1y ?

3. Khio sat lira chon kiéu cAu tao swon ting cudong 6n dinh tong thé dim HFB

3.1. Anh huwong cua Y lwong swon:

So d tinh nhu Hinh 3.1. Khao lemﬂkN szml
sat dim 30090HFB28. Lan luot xét cac | !
truong hop sb lwong suon gia cuong ng=
0; ns= 1; ng= 2; ne= 3, ta duoc gia tri -
moémen 6n dinh dan héi oan vian Mg khi Hinh 3.1. So d6 tinh dim HFB
nhip dam thay d6i L=2+9m. Két qua thé hién trén Bang 1 va B4 thi 1

L=20+90m | Li5 |
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Mat do Nhip L (a1m)
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20 370D 2.3 03 254 05) T | 2| ml| :3 | 3 | B2 | 28 | @8 | B
40 45,3 (n=0) 86 @=D) 232 (0=0) 3 02 | B3 | 88 | 6 | 389 | 33 | B2 | 262
% . 130
2 3 TN oo |, 0§
3 7% s —_—s = 1,5 = 110
3 £ 20 —_—s= 3.0 j 106 ‘
= o0 -
= v g \;.r. A\ = = {iarin
= o 3 i Y — | antn
- o c Fonc eooo F000 Mhin L foman) a2 a0 .\‘ k\ —_— atin
= 1) - R h "
= )|
"8 40 \\ a -1’ ™ :?% — j ann
ER AW eyl e
:% ., — el w —
= — | & 1
£ 10 2 0
= ! - _ 2000 3000 4000 5000 6000 7000 8000 9000 Nhip Lum)
0 4000 000 12000 Nhip L @) :
Bdng 2 — Pé thi 2. Quan hé mdt do suon &Mos Bdng 1- Do thi 1. Quan h é so luong suon va M

Nhdn xét: S6 luong sudn ns cang 16n thi gia tri momen 6n dinh dan hdi cang
ting. Pudng do thi mau d6 thé hién gia tri mémen on dinh dan hoi khi st dung giai
phap bd tri s6 lwong suon ns=3 nim cao nhét va cach xa duong d6 thi mau xanh luc, dat
nét khi khdng b tri s won ns=0 chung to tac dung cta viéc bd tri suon gia cuong lam
tang dang ké kha nang on dinh ctia ddm HFB. Tuy nhién, gia tri Mos truong hop 02
sudn va 03 suon chénh léch khong dang ké.

Vay: Co thé can nhac lya chon sé lwong swon ns = 2 (vi tri swon cdch géi tuwa
L/3) hodc ns=3 (vi tri swon cdch goi twa L/4).

3.2. Anh hwéng ciia mdt dp swon:

So db tinh nhu Hinh 3.2. Nhip L= 3m; 4m; lP=1uukN b~ Lok
6m; 8m; 9m; 12m. Thay d6i mat d6 suon: 1,0m; |
1,5M;2,0m; 3,0m;4m. Chidu ddy suon ts=3mm. | 1s™ 1 soeocscon s |
Nh’én xét: Dya vio két quaBang 2 va Dé | Il-|inh 3.2. So dé tinh dam HFZI? |

thi 2 cho thay khoang cach hai suon ms cang 16n, mat do suon cang thua thi mémen 6n
dinh dan hoi cang giam.

Vay: Két hop voi s6 luwong swon ns=2 hodc ns=3 nén cdn nhdc chon mdt do
swon ms = 1,5m néu nhip dam L 1 bgi 56 ciia 1,5m (3m;4,5m;6m, 7,5m,; 9m) hodc ms =
2m néu L la bji s6 ciia 2m (4m;6m;8m;10m).
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3.3. Anh hwéng ciia chiéu day swon:
So db tinh Hinh 3.1. Khao sat dim 30090HFB28. Sir dung 04 suon & hai phia, vi

tri suon tai tiét dién cach gbi 1/3 nhip dam (khoang cach suon 1,3m). Nhip thay d6i

L=2m; L=4m; L=6m; L=8m. Thay ddi chiéu day suon: Smm, 8mm, 10mm, 12mm.

/ Sudm day Smm, mit phia, Suérn déy Smm, mdt phia,
han véi canh hén vdi byng va cénh
i n
KIEUA KIEUB

Hinh 3.3. Céc kiéu b6 tri
swon gia cuong & lién ket

Mamen on dinh

Khing ba tri suim

Kitu ho trf suim gia cong dan hoi oan vin
Moy (D)

Kieu (a): Suon diy Smm, bd tel 01 phia; lign ket han vén carh dam 357
Kieu (b): Swn diy Smrn bétef 01 phia; [ién k& hin v bung dir] 334
Kieu (c): Suon déy Smm, b tel 02 phia; lién ket hén ven carh ddm 13
Kiéu (d): Swén day S, bo trf 02 phia; 1ién k&t hin voi bung dém 49
Kieu (e): ion déy Smm, b tei 02 phia; [ién ket han vén canh va bung 514
Kt () Szén hp ch ik, b trf 02 phiz 1 k8t han vl cént v bung 13

455

Mémen én dinh din héi o

Momen on dinh dan hoi Nlip dim L (i)
M, (KNi
o (K8 00 000 0 00
L= 3mm 120,2 KR 913 .1
= Smm 120,35 774 il 3A
= dmm 1206 Tih a1t £
L= 10mm 1208 TR 919 8.9
120

Mos (kNm)

An Van

0 2000 3000 4500 6000  Nhip ()
Bing 3 — Do thi 3. Quan h¢ giita
chiéu day suon & Mg
Nhgn xét: Anh huong cua chiéu
day suon gia cudng dén gia tri cia momen
t6i han dan Mi oan vin hau nhu khong
dang ké dbi voi nhip trung binh 4,5m va
nhip dai 6m, chi tang chat it dbi véi nhip
ngdn 3m. Trén d6 thi 3 biéu dién quan hé
gitta momen t6i han dan hdi va nhip dam
tmg voi cac gia tri chiéu day suon gia
cuong khac nhau cho thiy cac duong dd

thi gan nhu tring nhau. Diéu nay cho thiy anh huong chiéu day suon gia cudng dén 6n

dinh dam HFB 1a khong déng ké.

Vdy: Dé giam chi phi cdu tao swon, dé xudt chon chiéu day swon gia cuong cho
dam HFB la ts = t. Piéu nay ciing phit hop véi chiéu day cia thép co ban thanh mong
ché tao HFB co t= 2,3mm,; 2,8mm; 3,3mm, 3,8mm thudn tién cho viéc sw dung thép tan

dung ché tao swon va viéc thi cong lién két han.

3.4. Anh hwéng Kiéu bé tri swon va lién két:
So db tinh nhu Hinh 3.1. Khao sat ddm 30090HFB28, nhip 3,9m, chiu tai trong
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tap trung ¢ dau thira P = 100 kN, cach di tua 0,5m. Str dung 04 s won & hai phia, vi tri
suon tai tiét dién cach gbi 1/3 nhip dam (khoang cach suon 1,3m).

Nhén xét: Kiéu A cho gia tri momen 6n dinh dan hoi 1on nhit song chénh 1éch
khong nhiéu so véi kiéu C va E, trong khi kiéu lién két suon hop chir nhat phirc tap va
t6n thép suon. Kiéu A va B cho két qua gia tri mémen 6n dinh dan hdi nhu nhau va
tuong d6i thip nén khong duge chon. Kiéu D cho két qua gia tri momen 6n dinh dan hoi
thip nhét nén khong nén st dung. Kiéu C va E cho gia tri mémen 6n dinh dan hdi nhu
nhau nhung dé xuét lwa chon kiéu C do it tén cong va chi phi han hon. Két qua nay co
thé giai thich dinh tinh do kiéu 6n dinh cua dim HFB 1a do bién dang cta bung dam la
chu yéu (chuyén vi theo phuong ngang ma khong bi xodn), do d6 khi lién két han suon
V6i canh dam tir 02 phia sé& tao lién két cimg giita bung véi canh rong, nhd d6 han ché
Sy 0an vin Cla bung dam.

Vdy: Lwa chon kiéu C bé tri 02 swon doi ximg, lién két han giita swon véi canh
réng ciia dam.

4. Khao sat tac dung swon gia cwong dén kha ning chiu tii cia dim HFB
So dd tinh nhu Hinh 3.1. Khao sat dam 30090HFB28. Lan luot xét cic truong

hop s6 lwong suon gia cudng ns= 0; ns= 1; Ns= 2; ns= 3, ta dugc gia tri mémen thiét ké
M khi nhip dim thay d6i L=2-+8m.

Momen uén Nhip () z R 2 1 e N 5 \
thiét ké (kNm) Két cua thé hién trén Bang 4 va
2000 3000 4000 5000 6000 7000 8000 X .
PO thi 4.
Tinh theo mémen 41,3 344 279 229 19,5 17.18 14,9 ,
&n dinh ubn zodn Nh{in xét.' Két qUé phﬁn
n,=10 33,6 26,2 22,3 196 174 158 14,2 s K . 5 \ .
— s s e o s e —1as| tich cho thay khi sir dung sudn gia
=2 40,5 336 268 222 1838 168 | 147 ClICYIlg cho daim HFB’ momen udn
n=3 408 34,1 776 | 228 | 194 | Tz | 148 LA g R . X
thiét ke ciing tang 1én. BPuong do
45 I T 1A s A
3 .0 thi mau tim thé hién gia tri mémen
= 40 e e .1 A ’ \ _ M
g \ — thiét ke’ khi bo tri swon (ns=3) nam
20NN " 1 cao nhit va cach xa dudng dd thi
2 30 \\ —ns=0 N 2 1tA A - A 9
2 . N || mau den thé hién momen thiét ké
g = —ns= CbA kL <
: TN | khi khong i tri s wom (ns=0). BS
g < —— ns=- . \ . \ ~ 1 -
g 15 .| tri suon gia cuong d alam ting
S 13
=

15 ns=3

0 | dang K kha nang chu tai trong
2000 3000 4000 S000 6000 7000 3000 Nhip (um) cua dam HFB.

Bing 4, Do thi 4. Quan hé s6 lirong swon va M wié i Viéc bo tri suon gia cuong

khéng chi giai quyét on dinh cuc bd ban bung khi chiu cit nhu cac dim can néng thong
thuong ma ddi véi ddm HFB, suon gia cudng c6 tac dung lam ting dang ké momen 6n
dinh oan van do d6 lam ting dang ké kha ning chiu tai trong (ting mémen thiét ké).
Nho cdu tao suon ting cudng 6n dinh cho dim, v6i ciing nhip va tai trong cho phép sir
dung s6 hiéu ddm nhé hon, tiét kiém thép hon dam khong suon. Khao sat 09 s6 hiéu
dam HFB, c4c nhan xét néu trén van ding.
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5. Két luan

1. Do tinh chat dic biét cua dang tiét dién HFB nén kiéu mat on dinh tong thé
chu yéu thudng xay ra s odn van ma it gip kiéu mat 6n dinh udn xodn nhu cac tiét dién
thanh mong khac va hoan toan khac véi kiéu mat on dinh cua cac dam can ndng thong
thuong. Khac véi cAc dim can néng thong dung st dung gidi phap suon gia cuong
nham giai quyét van dé 6n dinh cuc bd ban bung khi chiu cat, tac dung sudn gia cudng
lam tang kha niang 6n dinh tong thé va kha ning chiu tai trong cia dam HFB.

2. Tinh toan dugc mémen 6n dinh dan hdi oan vian M, cia bai toan co sudn va
khong swn. Bang cich sir dung chuong trinh MSC/NASTRAN XAy dmg trén co s
phuong phap PTHH — mé hinh chuyén vi

3. Khi cdu tao sudn gia cudng, moémen On dinh dan hdi odn van Mg va mémen
uén thiét ké ting 1én dang ké; kha niang chiu tai trong va 6n dinh tong thé cua dam s&
dugc ting 1én. Nho d6 khi dung sudn cho phép sir dung sé hiéu dam nhoé hon so véi
dam khong suon nén tiét kiém thép hon. Tuy c6 ting thém cong ché tao va ton vt lidu
suon va lién két song giai phap Cu tao suon 1a can thiét gop phan nang cao hidu qua sir
dung ddm HFB trong thyc té ing dung céng nghé Uc vao didu kién Viét nam.

4. Kiéu hai suon ddi ximg, lién két han véi canh (Hinh 7c); chiéu day suon te=t
(chiéu day thép co ban); s6 lwong sudon ns=2 (cach gdi L/3) hodc ns=3 (cach ¢Hi L/4);
mat d6 suon ms=1,5m hoac ms=2m dat hi€u qua cao nhét.
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