KHOA HOC & CONG NGHE

Xac dinh kha nang chiu luc ciia dam nhém hop kim
theo tiéu chuan hién hanh cua Australia, Hoa Ky
va Chau Au theo diéu kién 6n dinh tong thé

Determination of capacities of aluminum alloy beams according to the current standards of
Australia, America, and Europe undergoing the global buckling

Tom tat

Nhom hgp kim dugc coi la mét loai vét liéu tuong d6i méi trong két
cau xay dung. Cac tinh chat uu di€m ciia nhom la tinh nhe va tinh
chdng an mon cao cho phép két cau nhdm c6 thé canh tranh véi két
cau thép trong linh vuc nay. Két cau nhém da dugc ding nhiéu trong
cackét cdu cdi tao, két cau mai va cac két cau & trong cac diéu kién
mbi trudng khac nghiét nhd cac uu diém trén. Loai két cau nay, do do,
ngay cang duogc sit dung rong rai trong cac két cau xay dung. Viéc tinh
toan cac cau kién nhom hop kim chua dugc quy dinh trong tiéu chuan
Viét Nam. Bai bao nay do dé sé trinh bay tinh toan kha néng chiu luc
ctia dam nhom hop kim theo cac tiéu chuan hién hanh cta Australia,
Hoa Ky va Chau Au trong trudng hgp cau kién bi pha hoai do mat én
dinh tdng thé. Cac nhan xét va so sanh sau d6 dugc dua ra dua trén
<0 s& phuong phap tinh toan va cac két qua vé kha nang chiu luc thu
dugc.

Tir khéa: Kha nding chiu luc; Dam nhom; Tiéu chudn Australia, Hoa Ky va Chdu

Au; Mdt 6n dinh tong thé

Abstract

Aluminum alloy can be seen as a relatively new material in construction.

The advantageous properties of aluminum material are light and excellent
corrosion resistance allowing such structures to compete with steel structures
in this field. Aluminum structures have been widely applied for refurbishment,
space structures, and structures in hazardous environments due to their
competitive advantages. These structures, therefore, have been progressively
used in structural buildings. The design of aluminum members has been

not regulated by Vietnam standards. The paper, therefore, presents the
determination of capacities of aluminum alloy beams according to the current
Australian, American, and European standards in case of global buckling
failures of these such members. Comments and comparisons are subsequently
provided based on the design methods and the obtained strengths.

Key words: Capacities; Aluminium beams; Australian, American and European
standards; Global buckling
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1. Gi&i thiéu

Nhém hop kim la loai vat liéu méi dwoc eng dung trong
két cu xay dwng. Vat liéu nay da chirng minh dworc tinh kinh
t& cling nhu tinh canh tranh cla né trong cac rng dwng voi
cac wu diém bao gém 1) Tinh nhe cho phép don gidn va
nhe nhang trong 1&p dwng va van chuyén, giam trong lwgng
truy&n xudng maéng, tiét kiém nang luvong trong 1&p dung va
céc dich vu; giam cong lao dong tha coéng; 2) Tinh chéng &n
mon cho phép gidm chi phi cho béo duéng, lam viéc tbt trong
moi trrdng an mon cao.

Trong xay dwng, cac trng dung chinh thudc vao cac nhém
sau: 1) Mai nhip Icrn ma hoat tai nhé hon so v&i tai ban than
N6 bao gom két cAu lwdi phang hay khong glan 2) Két chu
& cac diém xa va khé dén dwoc tir noi san xuét, nén giam
chi phi van chuyén va dé dang lap dwng rat quan trong. N6
dung dé ché tao cau thang, ciu tam ma I&p dwng bang trwc
thang hay can truc thap; 3) Két cAu & noi an mon hay do &m
cao. N6 co thé 1a mai bé boi, cdu vuot séng, cdng trinh thiy
va céc két cAu trén bién; 4) Cac két cAu di dong, tinh nhe clia
nhém cho phép tiét kiem dwoc ndng lwong trong st dung.
N6 dung lam cau di ddng cho ngudi di bd hay 6 t6; 5) Két cau
cho cac cong trinh khé khan trong bdo dwéng, van chuyén
nhw cét ang ten, thap nhe.

Két cAu nhém da chirng minh dwoc cac wu diém clia né
va canh tranh vé&i két ciu thép trong linh vuc két cu xay
dwng. Viéc thiét ké két cdu nhém da dwoc quan tam va quy
dinh rd trong cac tiéu chuén thiét ké clia nwéc ngoai, co thé
thdy v&i ba tiéu chudn thiét ké tiéu biéu cta Australia, Hoa
Ky va Chau Au. Trong khi d6 hién tai chwa c6 céac tiéu chuén
Viét Nam dung cho thiét ké két cAu nhém. Do d6, bai bao sé
di trinh bay cach xac dinh kha nang chiu lwc ctia ddm nhém
hop kim theo cac tiéu chuan hién hanh cta Australia, Hoa Ky
va Chau Au. C4u kién nhém dwoc xem xét tinh toan chju udn
thuan tay trong trwdng hop xay ra mét dn dinh téng thé. Cac
dang mét &n dinh cuc bd hay anh huwéng ctia mét én dinh
cuc bd dén kha nang chiu lyc ctia ciu kién khong dwoc xem
xét trong bai bao nay. Tiét dién nhém dung dang chir C, c6
céac dac trwng vat liéu duoc Iéy tw thi nghiém thu thap dwoc
tlr mét sd nghién ctru trwde ([1], [2]). Bai bao gitip cho ngui
doc c6 nhitng c6 nhirng hidu biét so bd vé cac phwong phap
tinh toan dam nhom theo mot sé tiéu chuén hién hanh va chi
dan ap dung cac phwong phap d6 trong xac dinh kha nang
chiu lwc ctia ddm nhdm hop kim khi bi pha hoai do mat én
dinh tdng thé&. Cac so sanh vé phwong phap thiét ké cta cac
tiéu chuan sau do dwoc dwa ra va ban luan.

2. Thiét ké cau kién nhém theo tiéu chuan Australia,
Hoa Ky va Chau Au

Trong bai bao chi xét dén dang pha hoai cAu kién do mét
4n dinh tdng thé khi chju uén thuan tay. Do d6, bai béo ciing
chi dirng lai & viéc trinh bay cach xac dinh khd nang mét 6n
dinh tdng thé ctia cAu kién, con cac dang méat én dinh cuc bd
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hay anh huéng ctia mat dn dinh cuc bd dén kha nang chiu
lwc ctia cAu kién khong dwoc dé cap dén.
2.1. Tiéu chudn Australia/New Zealand AS/NZS
1664.1:1997

Theo tiéu chuan AS/NZS 1664.1: 1997 [3], kha ning chiu
lwc do udn khi mét 6n dinh téng thé cha cau kién dwoc xac
dinh bang cach 14y &ng suét thiét k& t&i han (F.) nhan véi
dd ctrng chéng ubn (W) nhw trong cac cdng thirc dwdi day.

Magnzs =FL Wy 1)
FL dwgc xac dinh nhw sau:
Khi Lb/ry < 81:

K = Fcy )
Khi S1<Lb/ry<82:
K =B, - Il)le;; o
Khi Lyp/ry,2S,:
2
Lb
{1,21‘}, ] (4)
trong dé

S4, S, la cac gi¢i han d manh;

Ly, 1a chiéu dai ctia dam gilra cac diém gidng;

ry la ban kinh quan tinh cUa tiét dién theo truc song song
v&i ban bung;

B., D. la cac hé s6 mét 6n dinh, dwoc xac dinh theo Bang
3.3 cla Tiéu chuan nay;

Fcy 1a gi&i han chay chiu nén.

Anh hwéng clia mét &n dinh cuc bd dén kha néng chiu
lwc clia cAu kién duoc xem xét dén va trinh bay trong Muc
4.7 cla Tiéu chuén [3].

2.2. Tiéu chuan Hoa Ky AA 2015

Kha n&ng chiu lwc ctia ciu kién ddm dwoc trinh bay trong
Chuwong F cua tiéu chuan nay [4]. Kha néng chiu lwc do mét
4n dinh tbng thé dwoc xac dinh I gia tri nhd nhét trong cac
gia tri xac dinh dwéi day.

Chay déo:

M,, =Min(1,58F,;1,55 F, )

ty> ™ crcy

(5)
Pha hoai gion:
M,, =ZF, /k,
Mét bn dinh tdng thé:
Giai doan phi tuyén A <Cg:
2
EAS
M, =M,, o | TEAS,
C, (0%
(7)
Giai doan tuyén tinh A =C,;:
2
M, - n"EAS,
22
(8)
trong do
Z, S, S, twong ng la do cirng chdng udn cé ké bién
dang déo, dd clrng chéng uén theo phia kéo va phia nén

cla tiét dién;

S, |& md men nira tinh cla tiét dién d6i véi thé nén cla
truc x;

Fi, la gi&di han chiu kéo dirt cua vat liéu;

Fey» Fty 1a gi¢i han chdy chiu nén va chiu kéo cua vat liéu.

Anh hwéng clia mét &n dinh cuc bd dén kha néng chiu
Iwc clia cAu kién cling dwgc xem xét va trinh bay trong Muc
F.4 cGa Tiéu chuan [4].
2.3. Tiéu chuén Chéu Au BS EN:1999-2007

Tieu chudn nay [5] dwa ra cach xac dinh kha
ndng chiu lwc tiét dién do udn nhw coéng thirc sau:
M, rg =Min(wefffy W (Wi - W ) 4(1= 0/ dgy )y Wiy, )

9)

trong dé

We), W, 1a @6 cirng chéng ubn dan hoi va co xét dén chay
déo cua tiét dién;

W, l& m6 dun chéng udn hiéu dung cla tiét dién. Chi tiét
thém cac ky hiéu khac cé thé tham khao trong Tiéu chuén [5].

Anh huéng ctiia mét &n dinh cuc bd dwoc xem xét dén
thong qua viéc xac dinh gia tri hiéu dung Weff st dung
phwong phap chiéu day hiéu dung [5]. Kha nang chiu luc cla
cAu kién ddm do mét n dinh tdng thé dwoc xac dinh bang
kha nang chiu luc cua tiét dién nhan véi mot hé sé gidm kha
n&ng chiu lwc cho dam. Hé sé nay dwoc xac dinh nhw sau:

1
ALt = 5

Oy + (¢2LT _}‘iT )O’

Our = 0,5(1+ Oy (XLT _}\‘O,LT)+}“iT)

trong dé

<1

(10)
(11)

XLt 1a hé sb giam kha nang chiu lwc cho nén va uén;
o7 la cac hé sb xét dén anh hwéng clia sai s hinh hoc;

Aour & céac gia tri & manh gidi han cho chiu udn, xem
trong Muc 6.2 [5].

3. Tinh toan kha nang chiu lwc cia dam nhém hop kim
theo cac tiéu chuan hién hanh

Bai bao dwa ra céac vi
du tinh toan cu thé cho
mot sb cau kién chiu ubn
theo cac tiéu chuan hién
hanh cua Australia, Hoa
Ky va Chau Au. Tinh
toan kha nang chiu uén |
clia dam nhom C25025
chiéu dai 4,23m theo cac |
Tiéu chudn Australia, e i [ ey o —
Hoa Ky va Chau Au v&i
cac sb lidu tinh toan nhw |
sau: kich thwéc cla giét |
dién C25025 bao gom
chiéu cao D=255mm; |
chiéu réng B = 76mm; |
chidqu dai swon bién
L=25,5mm; chiéu day
tiét dién t=2,5mm; ban
kinh trong cac goéc uén
Fnner = MM (xem Hinh
1). Pbiéu kién bién cho
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dam 13 lien két khop theo ca truc x-x va y-y, va ty do xodn
theotrucz,nénL, =L, =L, =L.

Cac dac treng hinh hoc dwgc tinh toan st dung phan
mém h tr' THIN-WALL-2 [6] bao gém: Ag = 1087,5mm?; I, =
10300000mm?*; ly = 817000mm*; J = 2242; C,, = 1,07x10"°;
ry = 97,32mm; r, = 27,41mm. U'ng suat méat 6n dinh cuc bd
ciling dwoc xac dinh tr phan mém THIN-WALL-2 c6 gia tri
F. = 193,2MPa.

Nhém hop kim thudc loai H5052 cé cac dac trwng véat
liéu Fy, = 220MPa; Fy, = 267 MPa; E=70000MPa dugc lay tir
nghién ctru truede ([1], [2]).

3.1. Tiéu chuén Australia/ New Zealand

Cac dac trung co hoc vat lieu Fy=220MPa; F.=198
MPa; F,=267 MPa.

- Ung suét gioi han F.: dwoc xac dinh theo Muc 3.4.12
trong Tiéu chuan nay.

Xac dinh cac do manh gi¢i han:

F
1,2[Bp—¢z) °y]
S, —_ N % J

DC

1,2{231,54_&95“98}
=7,54

b

1,63

S,=1,2C,=1,2 x 94,65 = 113,57

trong dé B, C. va D, dwgc xac dinh theo Bang 3.3 (C)
clia Tiéu chuén

172
F,
B, =F, 1+(6900j

12
=198x| 1+ 198 =23154
6900

(Muc 3.4.12)

B, (6B, )" 231,54(6x231,54 )"
DC = — = = 1,63
20( E 20 {70000

C

2B, 2x231,54
© 3D, 3x1,63

=94,65

Xac dinh ti s6 Ly/r,e
L, = L =4230mm
e Xac dinh theo cong thirc 4.9.2(1) trong tiéu chuén

2
J<, LD k,L
=32 | 1+0,152J( YD"]

Ty = A -
1,7 . I
2
:«/1,0 817000x 255 140,152 2242 (1,0x4230
1,7 80784 817000 255
=30,69 mm

Ly/rye = 4230/30,69 = 137,81 > S, = 113,57

Do do, gia tri (rng suat F| dwoc xac dinh theo cong thirc
3.4.12(3) trong Tiéu chuan va bang:

2 2
F - n°E _ 1t~ x 70000 — 52.33 MPa

L, V ( 4230 JZ
Lo, 1,2%30,69

- M men chju lwvc danh nghia dwoc xac dinh bing gia
tri ’ng suét gidi han F_ nhan v&i d cirng chéng ubn tuyén
tinh (Wel):

MAS/NZS = FLWeI = 52,33 x 80784

=4227636Nmm = 4,227kNm

- Anh hwéng ctia mét &n dinh cuc bo dén kha néng chiu
lwc cla dam dwoc xac dinh thdng qua Muc 4.7.1 va 4.7.5
ctia Tiéu chudn, bang cach xac dinh (rng suit mat én dinh
cuc bd cla tirng thanh phan cua tiét dién, cu thé nhw sau:

V@i ban bung:

2 2
__TE T 7000 _ 166,82 MPa
0,67h 0,67%x(255-2x17,5)
t 2,5
Trong do

h=D —2(fipner +t) =255 -2 x (5 + 2,5) = 240 mm
V@i ban canh:

2 2
Rt XV 45y g3mpa
1,6bY  (1,6x(76-2x7.5)
t 2,5

Trongddb =B —-2(rinner+t)=76 -2 x (5 +2,5) =61
mm
Vé&i swon bién:

_ mE 7 x70000

Fcr 2 2
5,1b 5,1%(25,5-17,5)
t 2,5

Trong d6 b =L — (ripper +t) =25,5—-(5+2,5) =18 mm

Cac gia tri (’ng suat mat 6n dinh cuc bo cta cac thanh
phan tiét dién déu Ién hon gia tri ’ng suat F| = 52,33 MPa,
nén mat &n dinh cuc bd khong anh hwéng dén kha nang chiu
lwc clia ddm dang xem xét.

=511,86 MPa

Do d6, md men chiu lwc clia ddm Mag/Nzg = 4,227kNm.
3.2. Tiéu chuén Hoa Ky

Nhoém hop kim thubc loai H5052 c6 cac dac trwng vat liéu
Fty= 220MPa; F,, = 198MPa; Fy, = 267MPa. Kha nang chiu
udn ctia ddm C25025 dwoc xac dinh la gia tri nhé nhét trong
cac thanh phan sau:

- M6 men chay déo:

My, = Min(ZFcy, 1,5SFy, 1,5S:F,)

S, va S, 1a cac thanh phan mé dun tiét dién véi thé kéo va
thé nén cuda tiét dién

S;=S;=2x1,/D = 8,08 x 10%(mm?®)

Z la md dun chay déo cua tiét dién;

Z=2x[B-t)xBx(0,5x(D-t)+(0,5x(D-1)>x0,5
xt+(B-05x%xt)xtx(05x(D-t)-05x(L-05xt)]=
100082,19 mm?

My, = Min (100082,19 x 198; 1,5 x 8,08 x 104 x 198; 1,5
x 8,08 x 104 x 220)

=1,98 x 107 Nmm = 19,8 kNm
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- M6 men pha hoai gion:
Mpy = ZF/ky = 100082,19 x 267/1 = 2,67 x 107 Nmm
= 26,7 kNm (trong dé k; = 1.0)
- M& men mét 6n dinh cuc bd: dwoc xac dinh theo Muc
F.3.2 tiéu chuén Hoa Ky [4]

M = FpSye = 180,32 x 8,08 x 104 = 1,46 x 107 Nmm
=14,6 kNm
trong do: S, = 8,08 x 104 mm?

Fb dwoc xac dinh theo Muc B.5.5.5 cla tiéu chun Hoa
Ky [4]:

B,-EF, 277,71-1
A== 77,7 98:37,209
D, 2,142
A, =C, =86,149

heg =T Ezn M=59,76
4 F, 193,2

F. la ng suét mat &n dinh cuc bd cua tiét dién, nhw dé
bai da dwa ra F, = 193,2 MPa
Do A <Ay <A,, Fb dwoc xac dinh nhw sau:

E = an an 752E ?”eq _}“1
= ——| — - — || ———
ch ch CIZ, Cp _7\‘1

_ 1,98x107 [ 1,98x10" = x70000 (59,76—37,209]
8,08x10* (8,08x10* 86,149 )\ 86,149-37,209
=180,32 MPa

Trong d6 B,, C, D, dwgc xac dinh theo Bang B.4.1.

0,5 0.5
B_( 6B ’
b _Bo[0B )" 2171 6x277. 71",
P20\ E 20 70000

(trong d6 k = 6,895 theo tiéu chuén)
0.5
b _Bo[6By |7 _277.71(6x277,71)"
P20 E

20 70000
_ 2B, 2x277,71
" 3D, 3x2,142

=2,142

= 86,149

- Mé men mét &n dinh tdng thé:
Xac dinh do manh:
L, 4230

A= =
fey/Cy  35.9x4/1

Trong d6 Cy, 12 hé sb chiu ubn, C,= 1,0 cho trwéng hop
nay.

L, = L = 4230 (mm)

fye =r,DI(2r,) = 27,41 x 255/(2 x 97,32) = 35,9 mm

Hé sb C. dwoc xac dinh theo Bang B.4.1 trong tiéu chuén

4]
172
F
B, =F, |1+ —=
Y 1000k

12
=198x| 1+ 198 =231,55
1000x 6,895

(trong d6 k = 6,895 theo tiéu chuan)

=117,79

B B 0,5 0,5
p(6cj :231,55[6><231,55J 1631

20\ E 20 (70000
2B

2B x5S o
3D, 3x1,631

C
V6&i A = 117,79 > C, = 94,64, mé men mét 4n dinh téng
thé:
M T°ES,. _ 7’ x70000x8,08x10*
117,79°

nmb — 7\‘2
=3869107 Nmm = 3,869 kNm
- Anh hwéng ddng thoi clia mét 6n dinh cuc bd va mét
4n dinh téng thé:

Xac dinh trng suat mét 6n dinh cuc bd Fe cla ban canh
theo Muc B.5.6 [4];

b/t = (B =2 (Fpner + )/t = (76 —2 x 7,5)/2.5 = 24 4.
ke =1,28,[E/F,, =1,28,/70000/198 = 24,07

Do A < b/t < 2, nén xac dinh duoc:
I, 10,39

pSl: S =
b/t 24,4
- 1,5%x2,5 +3
L +3j 2. ot

€

=0,69

(Theo Muc B.5.4.3)
Trong do:
1, = (d,5in0,)/+/3 = (L =15, —t)xsin(90”) /+/3 = 10,39

Py)

©°E p ©°E
(50b/t) " (1,6b/t)
> x70000 n” x 70000
(5,0%24,4)’ (1,6x24,4)*

F, =(1-

€

=(1-0,69)x +0,69x

2 2
E
E, =327,01Mpa > F, = = LOOSO

A 117,79

Suy ra, mét 6n dinh cuc b va méat &n dinh tdng thé khong
xay ra dong thoi.

Do d6, kha n&ng chiu ubn ctia ddm C25025 c6 chiéu dai
4.23m dwoc xac dinh bang:

Mumb = Min(19,8kNm; 14,6kNm; 3,869kNm) = 3,869kNm.

D&m bj pha hoai do mét én dinh tng thé.

3.3. Tiéu chuén Chéu Au

Nho&m hgp kim c6 cac déctrung véatliéu F = F ., = 220MPa;
F,=267MPa. Ban kinh trong clia gé¢ udn ryyne=5mm < (10t =
25mm va 0,15b, = 0,15 x(76-2,5) = 11mm), nén anh huéng
clia cac goc ubn nay co thé bé qua theo nhw quy dinh tai Muc
5.1 Tiéu chudn Chau Au [5]. Kha nang chiu udn cta dam
C25025 duwoc xac dinh nhw sau:

- X&c dinh d6 cirng chéng udn hiru hiéu cua tiét dién
thdng qua xac dinh kich thwéc hiru hiéu cua tirng thanh
phan cua tiét dién

Ban canh cé dd manh danh nghia dwoc xac dinh bang

b
A =1,052-2 f_0:1,052@ 220
P t \|Ek, 2,5 70000 4

=0,8669 > A, =0,517

=49,74 MPa

(Bang 5.2 [5])

S0 47 - 2023 45
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trong do

bp=B-t=76-2,5=73,5mm

Hé sb mét &n dinh k,= 4,0 (Theo Bang 5.3 [5])

fo = F¢, =220 MPa

Hé sb giam chiéu day tiét dién duoc xac dinh theo Cong
thire 5.2(a) va 5.2 (b) [5] va bang

r T 0.8669

Chiéu day hiru hiéu ctia ban canh nén xac dinh bang:
ter = 0,7746 x 2,5 = 1,9367 mm
Suon bién cé dd manh danh nghia dwoc xac dinh bang

b | f
A= =1,052—L =2 =1,052 24,25 220
P t \|Ek, 2,5 \70000x0,43

=0,8067 > A;;, =0,517

(Bang 5.2 [5])

trong doé

bp=L-0,5t=255-0,5x2,5=24,25mm

Hé sb mét &n dinh k,= 0,43 (Theo Bang 5.3 [5])

fo = F¢y, =220 MPa

Hé sb giam chiéu day tiét dién duoc xac dinh theo Cang
thirc 5.2(a) va 5.2 (b) [5] va bang

Chiéu day hiru hiéu swén bién chiu nén béng:
te = 0,811 x 2,5 = 2,0286mm
Ban bung c6 dd manh danh nghia dwoc xac dinh bing

b | f
A= =1,052-2 =% =1,052 252,5 220
P t \|Ek, 2,5 \70000x 23,85

=1,219 > g, =0,517

(Bang 5.2 [5])

trong doé

by =H-t=255-2,5=252,5mm

Hé sb y dwoc lay bang (-1) do tiét dién dbi xing theo
truc khoe.

Hé sb méat dn dinh:

ko= 7,81 -6,26 y + 9,78 y?

=7,81-6,26 x (-1)+ 9,78 x (-1)2 = 23,85

(Theo Bang 5.3 [5])

fy = Foy = 220MPa

Hé sb giam chiéu day tiét dién duoc xac dinh theo Cong
thire 5.2(a) va 5.2 (b) [5] va bang

ol 1022 0.22
) 92U
P /- > =0,6047

p: =
Ay 1,219

Chiéu day hiru hiéu ban bung chiu nén bang:

te = 0,6047 x 2,5 = 1,5119mm
Tinh Iap cho ban bung:

b, | f
A= =1,052-L2 =% =1,052 252,5
P t \|Ek, 2,5

=1,268 > A5, =0,517

220
70000x 22,005

(Bang 5.2[5])

trong doé

b, =H-t=255-2,5=252,5mm

Hé sb y dwoc xac dinh bang (-0,9265) can clv theo Bang
5.5[5]

Hé sb mét 6n dinh

k,=7,81-6,26 y + 9,78 y*

= 7,81-6,26 x (-0,9265) + 9,78 x (-0,9265)2 = 22,005

(Theo Bang 5.3 [5])

fo = F¢y = 220 MPa

Hé sb giam chiéu day tiét dién duoc xac dinh theo Cong
thirc 5.2(a) va 5.2 (b) [5] va bang

of 1022 0.22
) %o 219
= P /- ’ =0,5859

Ay 1,219

Chiéu day hiru hiéu ban bung chiu nén bang:

teff = 0,5859 x 2,5 = 1,4649mm

Quy trinh tinh 18p dwoc thue hién dén khi gia tri chidu day
hiru hiéu dat dén mét gia tri 6n dinh va duwoc xac dinh béng
tefr = 1,4257mm

Do do, tiét dién hiru hiéu dwoc xac dinh va tinh toan
duwoc cac dac trung hinh hoc cla tiét dién, bao gébm:

I = 8956583mm®; W, = 68337,05mm?.

- Hé sb giam kha nang chiu luc dwoc xac dinh nhw sau:

1 1
LT = =
Opp 02, —22 3,0184+4/3,0184% —2,16425>
=0,19521
trong doé

bur = 0’5[1+0‘LT (A’LT _xo,LT)Jf}‘iT]
=0,5%[ 1+0,2%(2,16425-0,4) +2,16425” | =3,0184

Hé sb sai s hinh hoc: a,1 = 0,2 (Theo muc 6.3.2.2 [7]);

Gia tri @ manh gi6i han: A7 = 0,4 (Muc 6.3.2.2 [7]);

D& manh twong dbi do uén:

i |@Werrf _ [1.2065x68337,05x 220
LT M 3872590,3

cr

=2,16425

Hé sb anh hwdng cda hinh dang tiét dién o = W,/W, =
1,2065 (St dung bang tinh dé xac dinh);
W = 68337,05 mm?;

M6 men mét 6n dinh tuyén tinh tdng thé (Theo Phu luc
11 [7])

2 2
El, [12GI, I
M, =% [Z 2L ¥ - 3872590,3 Nmm
2 \=’BI, I,

(Xem tiép trang 50)
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s& danh gia kha n&ng lam viéc cta hé thdng (chi tiéu xac
suét [am viéc khong héng, hé s sén sang), dy kién dwoc
thoi diém sira chiva (chi tiéu thoi gian lam viéc, thoi gian
phuc hdi). P& c6 dwgc du di liéu xac dinh cac chi tiéu do tin
cay ctia hé théng chiva chay bdng nwédc, cac co sé ciing nhw
don vi quan ly can chat ché hon trong viéc yéu cau thwe hién
day da cac ché do kiém tra, bao dwdng van hanh hé théng
theo quy dinh va thong tin phai dwoc lwu lai trong nhat ky
theo déi hodc bién ban kiém tra. Diéu nay gitp tang hiéu qua
hoat déng va tudi tho ctia hé théng./.

Tai liéu tham khao
1. Nguyén Hitu Loc. D tin cdy trong thiét ké ky thugt. NXB dai
hoc quoc gia TP.Ho Chi Minh — 2002.
2. TCVN 7336-2003. Phong chay chita chay. Hé thcfng Sprinkler ty
dong. Yéu cau thiet ke va lap dat.
3. Markaryan A.Y.The equation of the main characteristic of the
rotary pump, Reports of NAS, 2002, vol.102, N 2, Armenian.

4. Wiliam E Koffel, PE. Reliability of Automatic Sprinkler System,
Fire Protection Engineering,2005.

Xac dinh kha nang chiu luc cia dam nhém hop kim...

- M& men chiu lwc danh nghia ctia cu kién dam

My ra = X1 Werefo / Yan
=0,19521x0,2x68337,05x220
=3541125,71 Nmm = 3,541 kNm

4. So sanh va thao luan

Théng qua viéc thuc hanh tinh todn cac clu kién dam
nhdm hop kim theo céc tiéu chudn khac nhau, mét sé nhan
xét co thé thay nhuw sau:

- V& vat liéu, gi®i han chay chiu nén cla vat liéu nhém
theo tiéu chuén Australia va Hoa Ky dwgc xac dinh 4y bang
0,9 1&n so véi gidi han chay khi chiu kéo, trong khi d6 hai gia
tri nay dwoc 14y nhw nhau theo tiéu chudn Chau Au.

- Cach thirc xac dinh cac gia tri d manh cAu kién hay do
manh cAu kién danh nghia ctia Tiéu chuan Australia va Hoa
Ky kha twong ddng véi nhau déu théng qua viéc xac dinh cac
hé s Bc, Cc, Dc bang cach st dung cac bang tra. Phuwong
phap tinh ctia hai tiéu chudn nay cé nhitng sw twong déng
nhét dinh trong thiét ké.

- Tiéu chudn Chau Au lai tiép can theo mot cach thie
khac hoan toan so véi hai tiéu chuan cla Australia va Hoa
Ky. Tiéu chudn nay dung phwong phap chiéu day hiru hiéu
trong thiét ké dé xac dinh kha néng chiu lwc cla tiét dién, sau
doé dwoc nhan véi hé sb anh hwéng ciia mét &n dinh téng thé
lién quan dén cac thanh phan d6 manh cta c4u kién.

Twong tw nhw céc tinh toan trén, bai bao dwa ra cac tinh
toan cho mot sé cAu kién st dung tiét dien C25025 véi cac
chiéu dai khac nhau, va tap hop lai trong Bang 1 duéi day.

Tai liéu tham khao

1. L.A.T. Huynh, C.H. Pham, and K.J.R. Rasmussen, “Mechanical
Properties of Cold-rolled Aluminium Alloy 5052 Channel
Sections,” in Proceeding of 8th International Conference on Steel
and Aluminium Structures, pp. 670—-684, 2016.

2. L.A.T. Huynh, C.H. Pham, and K.J.R. Rasmussen, “Mechanical
properties and residual stresses in cold-rolled aluminium channel
sections,” Engineering Structures, vol. 199, 109562, 2019.

3. AS/NZS1664.1:1997, Australian / New Zealand Standard. Part 1:
Limit state design. Homebush NSW 2140, 1997.

4. Aluminum Association, Aluminum Design Manual. Washing DC,
2015.

(Tiép theo trang 46)

Chukian  Tiéuchuan  Tiéuchuan  Tiéu chuan
i Australia Hoa Ky Chéu Au
C25025-4,23m 4,227 3,869 3,541
C25025-5,0m 2,839 2,531 2,435
C25025-6,0m 2,208 1,923 1,919
C25025-7,0m 1,676 1,413 1,478

Bang 1 cho thdy két qua tinh toan cla cac tiéu chuén
ciing kha twong ddng nhau, dic biét 1a theo Tiéu chuan Hoa
Ky va Chau Au, con két qua dwa ra cao hon mét chat khi
duing Tiéu chuén Australia.

5. Két luan

Bai bao da trinh bay cac phwong phap xac dinh kha nang
chiu lwc ctia ddm nhdm hop kim bi pha hoai do mét én dinh
tdng thé theo cac tiéu chuén hién hanh cta Australia, Hoa
Ky va Chau Au. Cac quy dinh va chi dan so bod da dwoc trinh
bay ngén gon trong bai bao gitp cho nguwdi dwoc ¢ thd ndm
b4t dwoc cac diém chinh trong thiét ké cAu kién dAm nhom
hop kim theo céc tiéu chuan hién hanh trén. Cac vi du cu thé
dwoc thwe hién gitp cho ngudi doc co thé lam theo phuc vu
cho qua trinh nghién cu ciing nhuw thiét ké loai ciu kién nay.
Cac so sanh vé phwong phap tinh toan clia cac tiéu chuan
cling dwoc dwa ra thdo luan va nhan xét./.

5. European Committee for Standardization, Eurocode 9: Design of
aluminium structures-Part 1-4: Cold-formed structural sheeting.
European Standard, 2007.

6. V.V. Nguyen, G.J. Hancock, and C.H. Pham, “Development of
the Thin-Wall-2 for Buckling Analysis of Thin-Walled Sections
Under Generalised Loading,” in Proceeding of 8th International
Conference on Advances in Steel Structures, 2015.

7. European Committee for Standardization, Eurocode 9: Design
of aluminium structures. Part 1-1: General structural rules.
European Standard, 2007.
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