QUY CHUAN - TIEU CHUAN

DANH GIA KHA NANG CHIU LUC CUA COT NHOM CH( C TAO HINH

NGUOI THEO TIEU CHUAN AUSTRALIA/NEW ZEALAND
EVALUATION OF CAPACITIES OF COLD-ROLLED ALUMINIUM ALLOY COLUMNS
ACCORDING TO THE AUSTRALIAN/NEW ZEALAND ALUMINIUM STANDARD

PHAM NGOC HIEU?*
aKhoa Xay dyng, Dai hoc Kién tric Ha Noi
*Tac gia dai dién: e-mail: hieupn@hau.edu.vn

Ngay nhan bai: 23/10/2022, Stra xong: 18/11/2022, Chap nhan dang: 26/11/2022

Tém t&t: Nhdm tao hinh ngudi la mét sén pham
méi duroc ché tao bang cach tan dung hé théng cudn
cia thép tao hinh ngudi véi hai tiét dién dién hinh la
chi C va chi¥ Z. Cac san phdm méi nay da chimg
minh tiét kiém duwoc thoéi gian va chi phi trong ché tao.
Viéc thiét ké loai nhém tao hinh ngudi nay ciing chua
duoc dé cép trong cac tieu chuédn nhém hién hanh
trén thé gi6i. Nghién ctu vé umg xur va khd néng chiu
lyc cda loai cdu kién méi ndy do dé cing da duoc
tién hanh va da cé nhing két qud ban dau vé cot
nhém chi# C tao hinh ngudi khi xdy ra mét én dinh
téng thé. Cac nghién ctu nay duwoc thuc hién tai
Australia. Do dé, bai béo sé di thu thap céc sé liéu vé
cét nhém nay, va cac sé liéu nay sau dé duoc so
sanh véi cac két qua tinh ton tcr tiéu chudn nhém
clia Australia. Viéc so sanh nay duoc thuc hién bang
cach strdung phwong phap phén tich dé tin cay duoc
quy dinh trong tiéu chudn Hoa Ky, lam co sé cho viéc
danh gig do chinh xac cda tiéu chudn két cau nhém
Australia/New Zealand trong thiét ké cét nhém tao
hinh nguéi khi xdy ra mét én dinh téng thé. Két qua
so sénh da cho thay réng tiéu chudn Australia duwa ra
cac két qua tinh todn mang tinh khéng an toan cho
céu kién cot nhém chd C tao hinh ngudi.

Tw khoéa: Panh gié; Tiéu chudn Nhoém
Australia/New Zealand; C6t nhém ch& C tao hinh
nguoi.

Abstract: The cold-rolled aluminium sections are
the new products made by utilising the existing cold-
rolling system for cold-formed steel sections with two
typical sections of channel and Zed sections. These
new products have been demonstrated to save time
and cost in manufacturing. The design of the cold-
rolled aluminium members has been not regulated by
any standards in the world. Research studies on
behaviors and strengths of these members,
therefore, have been carried out and original results
on cold-rolled aluminium channel columns
undergoing global buckling have been obtained.
These studies were conducted in Australia.
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Therefore, the paper will collect these study results
on cold-rolled aluminium channel columns, and these
results are subsequently compared with the
capacities from the Australian Aluminium Standard.
The comparisons are carried out by using the
reliability analysis as regulated in the American
Aluminum Specification; this will be the base to
evaluate the Australian/New Zealand Aluminium
Standard in the design of cold-rolled aluminium alloy
channel columns undergoing global buckling. It is
found that the Australian standard provides un-
conservative predictions for cold-rolled aluminium
channel columns.

Keywords: Evaluation; Australian/New Zealand
Aluminium Standard; Cold-rolled aluminium alloy
channel columns.

1. Dat van dé

Két cidu nhom dworc coi la loai két ciu kha mai
mé trong cac cong trinh xay dwng ma cé cac wu diém
vuot tri vé tinh nhe va kha nang chéng &n mon tbt
[1]. Loai két ciu nay dwoc st dung cho cong trinh
xay dwng & madi trwerng bién véi cac yéu ciu cao vé
kha n&ng chéng &n mon hodc cho cac mai khéng
gian ma wu tién tinh nhe thuan tién cho viéc ché tao
thi céng va l&p dwng [2]. N6 dwoc diung lam két ciu
cho cac hé théng bang tai van chuyén vat liéu than
da tr trong ldng dat ra dén cang bién [2]. Hé théng
bang tai nay dai tir 50-100 km bao gébm nhiéu mé dun
né duoc lién két véi nhau. Hé théng nay c6 thé van
chuyén ttr vi tri nay sang vi tri khac mét cach dé dang
nhé tinh nhe cla vat liéu nhém. Dong thei, kha nang
chéng @n mon cao cho phép ching cé thé dwoc s
dung trong cac méi trwdng khac nghiét [3]. Két cau
nay cling dwoc dung cho cac két ciu nha nhip lén,
nhu két cAu mai ctia cong trinh Interamerican Center
tai San Paolo, Brazil hay mai vom “Spuce Goose” &
Hoa Ky ma dwoc biét dén |a mai vom nhém cé dwéorng
kinh I&n nhéat thé gisi.

V& phuong phap ché tao, ciu kién nhém c6 thé
dwoc ché tao bang hai phwong phap co ban la can
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néng va tao hinh ngudi. Can néng la phwong phap
da dwoc st dung tr 1au va phd bién trén thé gidi,
trong khi d6 gan day phwong phap tao hinh ngudi
dwoc &p dung béng céach tan dung hé théng may can
ngudi cha cAu kién thép va da ché tao thanh cong tiét
dién nhdém tao hinh ngudi véi hai dang tiét dién co
ban la chi¥ C va chir Z. Phwong phap tao hinh ngudi
da cho théy tiét kiem hon duoc thdi gian, ndng lwong
va chi phi trong s&n xuét so véi phwong phap céan
néng, nén loai tiét dién nay nhan dwoc s quan tam
ctia nha san xuét cling nhw nha dau tw.

Vé thiét ké, cac tiéu chuan hién hanh cta két ciu
nhom trén thé gi¢i dwoc xay dung trén co s& cac
nghién ctu vé nhém can néng, chua c6 quy dinh
riéng cho loai két cAdu nhém tao hinh ngudi. Céac
nghién ctvu vé loai tiét dien méi nay ciing duwoc quan
tam va thye hién, c6 thé ké dén Ia mét dw an nghién
clru vé ing Xt va cudng do cha cu kién nhém tao
hinh nguéi dwoc thwc hién tai Pai hoc Sydney,
Australia v&i s hiéu LP140100863. Dy an da dwara
nhi*ng két qua ban dau vé ing x&r va kha nang chiu
lwe cGia cAu kién nhém tao hinh nguéi. Chi tiét cé thé
tim hiéu thém trong tai liéu [4]. Mot sb két qua vé kha
nang chiu lwc ctia cAu kién cdt nhdm tao hinh ngudi
cla dy an dwoc thu thap trong bao cao nay voi
trwdng hop cot bi pha hoai do méat én dinh tdng thé.
Céc két qua thu thap nay lam co s& dé so sanh voi
céc tinh toan kha nang chiu lwc cta ciu kién nhém

e e

theo tiéu chudn Australia/New Zealand AS/NZS
1664.1.1997 [5]. Cac so sanh nay dwgc thwc hién
dwa trén co s& phan tich do tin cay lam can c cho
danh gia marc do chinh xac ctia cac tiéu chudn nhom
AS/NZS 1664.1.1997 hién hanh trong thiét ké cot
nhém tao hinh ngudi khi xay ra méat én dinh tdng thé.
2. T6m tat va thu thap sé liéu nghién clru vé cét
nhém tao hinh ngudi

Nghién ctu nhdm vé cét nhém tao hinh ngudi
dwoc thwe hién tai Bai hoc Sydney, Australia. M6
hinh thi nghiém duoc dwa ra nhw hinh vé véi tiét dién
str dung dang chi» C dworc l4y tir cac tiét dién thyc té
trén thi trwong [2]. Tiét dién trén hinh thi nghiém la
loai C10030, trong d6 C Ia biéu thi cla tiét dién chi
C, kich thuwéc 100 la chiéu cao danh nghia cao 100
mm, sb “30” sau d6 biéu thj chiéu day cua tiét dién |a
3,0mm. Diéu kién bién dwoc thiét ké cho hai trwéng
hop, bao gébm dang 1 1a cAu kién cé thé xoay theo
truc khde va dang 2 1a clu kién c6 thé xoay quanh
truc khée. Chi tiét vé cac diéu kién bién nay duoc
trinh bay trong bao cao cta dw an [4]. Nghién ctru da
thwe hién céac thi nghiém va phét trién cac md hinh
mo phdng dwa trén cAc tiét dién chiv C trén thi trudng
[2]. Chiéu dai cAu kién duoc thay ddi va da Ién dé thu
duwoc cac gia tri vé kha nang chiu luc cta clu kién
cot khi xay ra hién twong mét 6n dinh téng thé. Chi
tiét vé cac cau kién va kha nang chiu lyc thu thap lay
tr phan phu luc b&o céo cta dy an [4].

Hinh 2. Dang mét én dinh téng thé uén-xodn khi chju nén
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3. Kha nang chiu lwc cta cau kién cét nhom theo
tiéu chuan Australia

3.1. Tiéu chudn két cdu nhom Australia/New
Zealand AS/NZS 1664.1.1997 cho cdu kién chju
nén

Theo tiéu chudn AS/NZS 1664.1: 1997 [5], kha
nang chiu lwc do nén khi mat én dinh tbng thé cla
cu kién dwoc xac dinh bang cach 1ay (ng suét thiét
ké t&i han (FL) nhan véi dién tich tiét dién (Ag) nhw
cbng thirc sau:

Nagnzs = FLAg (1)
F. dwoc xac dinh nhw sau:
Khi A < S1™: FL =0y @)
Khi S1'<A <S3":

FL=¢c(B.—DA)  (3)

Khi A 2S;":
A= F =((poclk2)FCy @)

trong do

S1", S2" la cac gi¢i han dé manh;

P =1-0,21\ khiA<1,2;

¢y =0,141+0,58<0,95 khiA>1,2;

A la gia tri @ manh twong dwong.

F
»= (k_'-j(lj Moy 5)
r T E

trong d6 k 1a hé sb chiéu dai tinh toan:; r 14 ban kinh
quén tinh cda tiét dién; Fey 14 gidi han chay chiu nén.

3.2. Xac dinh kha nang chju luc cta cét nhém
theo tiéu chudn AS/NZS 1664.1.1997

Bai bao sé dwa ra mot vi du cu thé cho tinh toan
mot cdu kién chju nén tinh toan theo Tiéu chuén
Australia/New Zealand AS/NZS 1664.1.1997. Sau do
dwoc tinh toan twong tw cho cac cAu kién cot khac,
két qua tinh toan dwoc dwa ra trong nghién ctru bao
cdo dé tai ciia Pham [6].

Vi duy tinh toan & day xac dinh kha nang chiju lyc
cta cot nhém C10030 chiéu dai 4,15 m theo Tiéu
chuan Australia, bao gébm céc sé liéu tinh toan sau:
kich thwéc cla tiét dién C10030 bao gdbm chiéu cao
D = 105 mm; chiéu réng B = 60,5 mm; chiéu dai swon
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bién L= 16 mm; chiéu day tiét dién t = 3,0 mm; ban
kinh trong cac goc ubn rinner = 5mm (xem cac dac
trwng hinh hoc tiét dién trén Hinh 3). Diéu kién bién
xét dén trong vi du la c6t bi ngam theo phwong truc
yéu (truc y-y) valién két khdp theo phwong truc khée
(truc x-x), va khéng dwoc phép xo0én tw do theo truc
Z. Do d6, cac hé sb chiéu dai tinh toan dwoc lay nhw
sau: kx=1,0; ky = k= 0,5.

Cac dac trwng hinh hoc dworc tinh toan st dung
phan mém hé tro THIN-WALL-2 [7] bao gém: Ag =
706 mm?; Ix = 1295000 mm?; ly = 350000 mm*; J =
2100; Cw = 7,9%x108; rx = 42,82 mm; ry = 22,27 mm,
tam cat xo = 48,4 mm tinh ti trong tam tiét dién. U'ng
suat mét &n dinh cuc bo ciing dwoc xac dinh tlr phan
mém THIN-WALL-2 c6 gid tri Fe = 302 MPa. Gia tri
&ng suat mat &n dinh cuc bd rat Ién, nén bd qua anh
hwéng ctia mat 6n dinh cuc bo dén kha nang chiu luc
cta ciu kién cot nhdém trong tinh toan.

Nhém hep kim thuéc loai H5052 ¢ cac dac trwng
vat liéu dwoc lay tir sé liéu cta dy an [4], bao gdm
Fey = 198 MPa; Fuw = 267 MPa; E=70000 MPa;
G=26250 MPa.

Hinh 3. Céc déc trung hinh hoc cua tiét dién chir C

- Ung suét gi6i han F.: dwgc xac dinh theo Muc
3.4.8 trong Tiéu chuén nay.

Xac dinh cac d6 manh gidi han:
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F

B.—” 23154 1%
S = *kc = 1 -0348 (k=10
1 D, 96,339

. /F /
< :& _Cy:94,645 198 —1602
2 n\VE n 70000

trong do B, Cc va Dc duwoc xac dinh theo Bang 3.3 (C) cta Tiéu chuan.

£ V2 198 Y12
B, =Fy | 1+| % =198x 1+£—j =231,54:
6900 6900

B 0,5 0,5
[68} 23],54(6><231,54j _163.

= 20 70000
c - 2B, _2x23154 _ o 65.
3D, 3x1,63

—nD E/Fy =mnx163,70000/198 = 96,34

Xé&c dinh dd manh twong déi A theo céc truc x, y va z:
F
, v _ le 4150 198 ~1640
E nx 42,82 )\ 700000
/ q, : 0 5x 4150 198 1497
Tx 22, 27 700000

(
(

trong do Fe la tng suat mat &n dinh téng thé do udn-xoan, duwoc xac dinh nhw sau:

.- ZBBF o) Fo R |

= 1 {(88, 163+ 52, 298) - \/ (88, 163+ 52, 298)2 —4x0,498x88,163x 52, 298}
2x0,498
=41,19 MPa
°E B 1% x 70000

F,, = - - =83,163 MPa;
(k,L/1,)?  (0,5x4150/22,27)

B=1—(xo/1,)* =1-(484/68,35)" =0,498;
fo =12 + 12+ =1/42,82% +22,27° + 48,47 = 68,35 mm;

2 2 3
Fo=— | Ga+ Eow |1 Fogpsgx o100 X FO000xT7,9x10
Alg (k,L)° ) 706x6835 (0,5x 4150)
= 52,208 MPa

D6 manh twong déi A = Min(Ag; Ay; A7) = 2,192,

V&i A > Sz* nén (rng suét gi¢i han FuL dwoc xac dinh bang:
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R =F, /A =198/(2,192)" = 41,19 MPa

- Kha néng chiu luc danh nghia cia cét dwgc xac dinh bang gia tri (’ng suét gi¢i han FL nhan vai dién tich

tiét dien (Ag):

Nasinzs = FLAg = 41,19 x 706 = 29080 Nmm = 29,08 kN

4. So sanh gia tri kha nang chiu Iwc thu thap va
kha nang chiu lwc tinh toan tir tiéu chuan AS/NZS
1664.1.1997

Céc gia tri vé& kha nang chiu lwc clia céu kién cot
thu thap tir nghién ctu [4] dwoc st dung dé so sanh
v&i cac gid tri thiét ké tir tiéu chuan Australia/New
Zealand AS/NZS 1664.1.1997 [5] trén co s& phwong
phéap thiét ké theo hé sb tai trong va hé sb dd bén
(Load and reistance factor design method -LRFD)
dwoc quy dinh tai Tiéu chuan nhém cta Hoa Ky [8]
trong phan tich do tin cay. Phuwong phap nay dwa trén
hai thong sb ctia sb liéu phan tich 1a gia tri trung binh
va hé sb dd léch chuan dé xac dinh ra hé sb do tin
cay (B). Chi tiét clia phwong phap nay dwoc trinh bay
trong tai liéu cia Nowak va Collins [9]. Phwong phap
nay da dwoc ap dung trong cac nghién ctru vé thép
khong gi ([10], [11]) va nhém hop kim ([12], [13]).

Dwa trén hé sé do tin cay (B) dwoc lay bang 2,5
cho cot [8], hé sé chiu luc (¢) dwoc xac dinh theo
coéng thirc (6) voi cap td hop ndi lwc duoc lay
[1,2G+1,5Q], trong d6 G va Q la cac gia trj tinh tai va
hoat tai; Mm, Fm, Pm la cac gié tri trung binh cla cac
yéu t6 vé vat lieu, ché tao va hé sb vé kha nang chiju
lwe; (VR, Vs) twong tng & cac hé sb do léch chuén
ctia kha ndng chiu lwc va tai trong tac dong. Chi tiét
hon quy dinh vé cac hé sé nay duoc trinh bay trong
Tiéu chuadn Nhém cla Hoa Ky [8].

_ 1438MF,R,

B 6
exp(B«/V§+V§) ©)

Hé sb chiu lwc (¢) dwoc quy dinh bang 0,9 cho
cAu kién cot [8]. Trong so sanh & bai bao, néu hé sb
nay I&n hon 0,9 thi thiét ké dwa ra cé xu hudng thién
vé an toan va nguoc lai.

¢
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So séanh gira sb liéu thi nghiém va sé lieu md
hinh héa véi sb liéu tinh toan s dung tiéu chuan
dwoc thye hién trén co s& phan tich dé tin cay, bao
gdm xac dinh cac gia tri trung binh Pm va hé sbé do
léch chuén V,. Sau do, hé sb chiu lwc (¢) dwoc xac
dinh 1am co s& cho viéc 4p dung céc tiéu chuén hién
hanh trong thiét ké ciu kién chiu nén khi xay ra méat
6n dinh téng thé.

Theo nhu céac sb liéu thu thap, cac gia tri kha
nang chiu lwc céu kién bi pha hoai do mét én dinh
tbng thé. Ti sé gitra két qua thu thap va két qua tinh
toan ti cac tieu chuan (Nnum/Npredict) dwoc biéu dién
trén Hinh 4 cho tiéu chudn AS/NZS 1664.1.1997, véi
truc ndm ngang la kha ndng chiu lyc cta cot tinh theo
Tiéu chuan va truc thdng dirng 1a ti 6 (Nnum/Npredict).

Cé4c sb liéu phan tich (Pm; Vp) la gid tri trung binh
va hé sb do léch chuan dwoc xac dinh bang (0,936;
0,124). Piéu nay cho thdy Tiéu chuan Australia
AS/NZS 1664.1:1997 dua ra cac két qua dy doan
thiéu an toan do gié tri Pm=0,936 kha thap va hé sb6
do léch chuan ciing kha cao Vp = 0,124.

Phan tich d6 tin cay sau d6 dwoc tién hanh va
xac dinh dwoc hé sb chiu lwc (¢) theo cbng thire (6)
va bang 0,789 cho Tiéu chuan Australia/ New Zeland.
Nhw da trinh bay & trén, hé sb chju lwc (¢) quy dinh
theo tiéu chuan la 0,9 nén néu gia tri tinh toan ra nhé
hon 0,9 sé thién vé khong an toan va nguoc lai. Két
qua phan tich cho thay tiéu chudn Australia dua ra
cac két qua dy doan thiéu an toan do hé sb chiju lwc
kha thap bang 0,789. Hé sé chiu lwc tinh to4n nay c6
thé dwoc dé xuét trong viéc xac dinh kha nang chiu
lwc cha céu kién nhom tao hinh ngudi chiu nén pha
hoai do mét n dinh téng thé.
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Hinh 4. So sanh két qué thu thap va két qua tinh toan tir Tiéu chudn AS/NZS 1664.1.1997 cho céu kién chju nén

5. Két luan

Bai bao da trinh bay phwong phap xac dinh kha
nang chiu lwc ctia cau kién cot nhém bi pha hoai do
mét 6n dinh tong thé theo Tiéu chuan Australia/New
Zealand. Cé&c tinh toan nay dwoc ap dung dé xéac
dinh kha& n&ng chiu lwc cha céu kién cot nhém tao
hinh nguéi khi xdy ra méat én dinh tbng thé, ma sau
do6 duwoc so sanh voi cac gia tri cwong db thu thap tw
mot dw &n nghién ctru tai Australia. Cac so sanh nay
dworc thyc hién théng qua phan tich dé tin cay lam
co s& danh gia viéc 4p dung Tiéu chuan Australia,
thdy rang Tiéu chuan dwa ra két qua tinh toan thiéu
an toan nghta la gia tri tinh toan I&n hon gia tri kha
nang chiu lwc thu thap, dan dén hé sb chiu luc (¢)
bang 0,789 la kha thap.
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