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Tiéu chuan Viét Nam (TCVN) ra doi, da ké thira nhiéu “doi mai” tir cac ly thuyét thiét ké
két ciu trén thé gidi, cling nhu riéng trong Iinh vuc két cau thép. Va nhitng déi mdi nay giup cho
viéc thiét ké trd nén gan vdi ng x(&r thuc té cla két cau hon, cling nhu 1a su lam viéc cla cau kién
trong thuc té s& gan hon vdi ly thuyét tinh todn. Tuy nhién, bén canh nhitng diéu mdi dé cling
con nhiéu diéu chua rd rang can duoc nghién clru. Va trai qua qua trinh nghién clru, tac gia nhan
thay rang trong TCVN v&i ma hiéu 5575 — 2024 con nhiéu diéu that su chua rd trong thiét ké kha
nang chiu luc ct cla tam.

Va théng qua bai bdo nay, ching ta cling nhau thao ludn va tim hiéu vé van dé tam chiu
cat trong thiét ké két cau thép theo tiéu chuan TCVN 5575 — 2024.

VUI LONG THONG BAO CHO NCAL KHI BAN MONG MUON DANG LAI HOAC SU DUNG CAC NOI

DUNG TRONG BAI BAO, XIN CAM ON
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HCAL SOLUTION

II. TIEU CHUAN VIET NAM 5575 — 2024 VE TAM CHIU CAT

TCVN 5574 — 2024 khong cd riéng phan thiét ké chiu cat cho tam nhu nhitng tiéu chuan
phd bién trén thé gidi nhu AISC 360 [1] trong chuong G hay Eurocode (BS EN 1993 — 1). Ma thay
vao do la su 16ng ghép vdi irng suat phap do md men udn géy ra, va duoc thé hién trong muc
“8.5 Kiém tra on dinh ban bung va ban cdnh cta ciu kién chju udn tiét dién d3c”, va trong céng
thire tinh todn 6n dinh clia ban dam cdp 1 trong muc 8.5.3 ¢6 cong thirc duoc thé hién nhu bén
dudi :

e Cho dam cé &ng suét cuc bd :
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Hinh II-1 Cau kién cé &ng suat cuc bd tac dung (Trich Hinh 10 — So d6 doan dam dugc ting cling

bang cac swdn cirng ngang [2])

2

< 1 (Trich cong thuc 79 |2])

a

i cr loc

1
7\

e Cho dam khéng cé &rng suat cuc bo :

0.90, 5 0 5 i i
2—a+ \/af + 43~ <1 (Trich cong thic 84 [2])
"}{CJG?"
4 0. ‘T g . B ;
o V&i # =——, cacdailugng con lai vui long tham khao trong [2].
O_l Tcr

Nhan xét :

e Chung ta thay rang, ca hai cng thirc déu cé chiragia tri 7_, véi 7_ duoc tinh
theo cong thurc :
0.76

T =10.3

cr

1+

o V&i 1 lati sd canh 1dn va canh nhé cda 6 ban bung

t.w

o dla canh nho cta & ban bung (bang hers hodc a)
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o fyqla gidi han chay thiét ké cla vat liéu
o Ela md dun dan hodi cua vat liéu

F
O | l O

h-Ei'f

Hinh 11-2 Cha thich hefva a (Trich Hinh 10 — So d6 doan dam duoc ting cirng bang cac suon cirng

ngang (2])

e Tu cong thirc trén,ta thay cé moét su rang budc gitta chiéu cao dam va gid tri a
(khodng cach gilta hai sudn tdng cudng cla bung), va vi thé, bat budc phai cd
sudn tang cuong dé cd duoc khodng cach a, tir d6 lam cho tiéu chuan trd nén b
han ché.

e Theo cong thirc trén, ta cé thé viét lai theo hai trudng hop bén dudi.

[ 3 2
Et

a<h :7_ =594 14 20125
! cr k IJE | arg

[ ) 2
bt

a>h T =594 ] 4 20012
w cr k IUJZ | h)i

TU day, ching ta sé di khdo sat kha nang chiu luc cat téi han cta tam cho céc kich thudce khic
nhau dua trén cdng thirc ctia TCVN duoc viét lai nay.
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HCAL SOLUTIOM

I11.LKHAO SAT VAN BE THEO TCVN 5575 - 2024

e K&t qud khao sat cia mot tdm chit nhéat
o Kich thudc : chiéu cao la 1000 mm (1m)
o Chiéu day tdm la 10 mm
o Chiéu dai tam duoc khao sat vdi a chay tir 250 mm dén 6000 mm (6m)
o Thép Q345 (c6 Fy = 345 MPa), E = 200 GPa
e K&t qud khado sat kha ndng chiu cat trudce khi tAm méat én dinh do cat duoc cho theo do
thi bén dudi.

QUAN HEt_ VA DO MANH CUA TAM

220.00

200.00 -

180.00

160.00

T (MPa)

140.00

120.00

100.00
0.00 100.00 200.00 300.00 400.00 200.00 600.00

Ag

Hinh I1-1 Biéu d6 thé hién kha nang chiu cat cdia tdm va d6 manh

NGHIEN CJ’U TCVN 5575 - 2024 -




‘\/\

HCAL SOLUTION

KS. L& Trong Nhén, ThS. Truong Quéc Khang — Dai hoc xay dung Mién Tay

111.1.1

LY THUYET TAM CHIU CAT VA SO SANH V31 CAC TIEU CHUAN

Tiép theo, ching ta s& khao sat tiép tam nay theo Iy thuyét tam chiju cat théng qua phan
mém NBPlate va so sanh vdi cac cach tinh todn trong cac tiéu chuan dang dugc si dung pho

bién.

il

PHAN MEM NBPLATE

e NBPlate 13 phan mém khao st vé mat 6n dinh tam mong cé hodc khong cé sudn gia
cudng dudi tdc dung cla tai trong tong quat, vé két qua cla NBPlate da duoc so sanh vdi
cac két qua tir phan mém nhu Ansys, RF-PLATE-BUCKLING tir Dlubal, Frilo PLII++, ... va cac
két qua tir Iy thuyét ctia Timoshenko. K&t qua cho thay NBPlate khdp vdi cac s6 lidu tir ly
thuyét tinh tay va sai sd vdi cdc phan mém tinh toan khéng qua 1%.

e Vivay, trong bai bdo nay ching ta s& str dung phan mém NBPlate dé khao sat gid tri luc
tdi han cda tdm chiu cat

1 MBPLATE v1.0 == -
INPUT STIFFMEFERS STRESS LOCAL STRESS/ PATCH LOAD RESULT
1 - MATERAL Plate
Elastic Modulus - E | 200 " GPa - Longitudinal Stiffener
Poiszan's Ratio © v 0.3
Yield strength - Fy 345 | MPa _ 1
2 - GEOMETRY Depth : hu
Width : a 1] m ¥
Depth : hw | 1 m
Thickness : t - 10 mrm I I
! Wiidth - a !
3 - TYPE OF PLATE
Type |web vl BASIC PARAMETER
NBPLATE : BUCKLING MODE SHAFPE OF PLATE
ka’E 4 x w2 x 200
B T = S o — 72.3 MPa,[y = 7.23
| | - 12(1 — 12 )\ 12(1 ['].:53} « 100)° [ | I

Hinh 11I-2 Phan mém NBplate
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e \/&idaibé rong cua tam, chiéu cao, chiéu day tam duoc khdo sat nhu & phan I,
dung chirc nang Buckling Curve duoc cung cap trong NBPlate dé tién hanh khao

sat :
o — X M = X
INPUT RESULT INPUT RESULT
Width a 250:50:6000 Fm BUCKLING CURVE
Depth hw 1000 mm = PR o s, ey b oy 3 mp o ey oy o o e s
Thickness t 10 mm
Mormal stress top 0 nPa 300 |
Mormal stress bot 0 MPa
Shear stress 1 hPa
250t
@
o
=
]
SR OO L 9 0 ) 0 2 A Fy = 199.19 MPa
150 |
‘H.]’D i i L —
0 5 10 15 20
Run \ :E.:.n". -'K_E
| )'u’.ll g f. »\IIIF ,.".,

Hinh 111-3 Két qua khao sat va cac thdong s dau vao trong Buckling Curve NBPlate

Céc két qua s& duoc thao ludn bén dudi.

I1.1.1.2. TIEU CHUAN THIET KE HOA KY AISC 360-10

S dung Chuong G trong [1] dé khado sat kha nang chiu cat cla tam trén, thu duoc két
qua dugc cho trong bang dudi :

AISC 360 - 10
a a/h Cv T, (MPa)
500 0.50 1.00 199.19
1000 1.00 0.54 166.52
1500 1.50 0.63 125.09
2000 2.00 0.54 108.25
2500 2.50 0.50 100.46
3000 3.00 0.48 95.23
3500 3.50 0.43 86.60
4000 4.00 0.43 86.50
5000 6.00 0.43 56.50
Hé s6 C, duoc tinh nhu sau :
€ =i VA, <1.1,/k
1.1,k _ - _h, |
o — VA € 1L/k:,1,37.,/k,‘ N o=l |
a d Ll a
A £
d ETh
1.51k _
¢ =—° VA, >1387k
1 o2 d
L A

(Tham khao cdng thuc G2-3,4,5 trong [1])
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i.1.1.3.

EUROCODE 3 : EN 1993-1-5

Tinh todn kha ndng chiu cat cla tAm theo [3], v&i cdng thirc tinh todn duoc quy
déi lai theo dinh dang AISC 360 (cho déc gia dé so sdnh) nhu bén dudi, ma khong

lam mat di tinh tdng quat cla céng thirc :

TC‘?" — O’ﬂf’;‘
_ ﬁ/k
C =n VA, <1.03-—
ra ?] W N
o VdJdi 1 va A, =
1_03.,/,%; _ .,/k; ¢
C = _t 7 YA, 2 1.03—
A 7

= \/gibaitoan nay, tachon n =1.0

e Vakét quad duoc cho theo biéu dd bén dudi.

1., (MPa)

QUAN HE t_, VAPO MANH CUA TAM

185.0C

135.00

w—EN 1983-1-5:2006

115.00

Q.00 2.00 400 6.00 B.00 10.00 12.00 14.00 16.00 18.00
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HCAL SOLUTION

1.1.1.4. TINH TAY THEO LY THUYET
e Theo céng thirc duoc tinh todn truc tiép tir phuong trinh nang luong trong [4], vJi
dang :
<+ 4 4 2 2 2
oW o 0w Ouw _1lyouw, you, oy 90
o Jdx"dy- 0Oy D| ° oz Y 0y % Qroz

o V&iwla ham do6 véng cta tdm, D 1a hé sé vat liéu clia tam mong, duoc cho
bdi cong thirc:
Et°
D =
12 1—1°

e Do tinh chat phirc tap cla viéc gidi phuong trinh vi phan nay, nén trong bai bao s&
chi trinh bay két qua dudi dang do thi. Va két qua duoc tinh toan dua trén
phuong trinh trén duoc cho nhu bén dudi :

QUAN HE t_ VA PO MANH CUA TAM

. (MPa)

o o= LY THUYET

- gy o
_—
_— e
_-_ e s e —

NGHIEN CJ’U TCVN 5575 - 2024 -




‘\/\

HCAL SOLUTION

KS. L& Trong Nhén, ThS. Truong Quéc Khang — Dai hoc xay dung Mién Tay

i.1.1.5.

NHAN XET KET QUA TONG QUAT

e Tong hop két qua tir cac phan trén, cac do thi duoc tap hop theo biéu do bén
dudi :
QUAN HE t_, VADO MANH CUA TAM

215.00

195.00 11
= S ——— TCVUN'5575 - 2024
% NBPlate
“"‘5 s AISC 360-10

115.0

35.00

5.00

£5.00

EN 1993-1-5:2006
o o LY THUYET

0.00 2.00 4,00 &.00 8.00 10.00Q 12.00 14.00 16.00 18.00 20,00

T day co cd mot vai nhan xét nhu bén dudi :

K&t qua tinh todn tr TCVN 5575 — 2024 cho ra két qua chénh |&ch nhiéu nhat, va
khac “rat xa” so vdi cac ly thuyét hién tai, ké ca khi ké dén anh hudng cla hién
tuong “tension field”.

TCVN 5575-2024 (D& xuat béi NCAL)

e Trong khi két qua cla Eurocode cling vay, tir ti s6 a/b > 2 thi d3 cd su khac biét rd
rét gitra Iy thuyét tinh toan tir cac ly thuyét “giai tich” so vdi tiéu chuan.
e Trong khi két qua AISC té ra rat kha quan, va “bam sat” véi cac ly thuyét tinh toan.

e Cac két qua cla NBPlate

e Dua trén cac nghién clru tir NBPlate, NCAL dé nghj mét dudng cong tinh mdi, véi
hé s6 4p dung duoc |3y tir NBPlate, va két qua nghién clru cho thay tinh kha quan
cla cla phuong trinh duoc dé xuat, va tudn thu theo cac nghién clru mdi nhat tir

M.

e Vaphuong trinh do NCAL dé xuat cé thé 4p dung cho viéc tinh todn bung chiu cat
ma khdng can bb tri sudn tang clng, tr dé gitip cho gidm khoi luvong cta cong

trinh.
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IV. PHUONG TRINH DE XUAT TU NCAL

e Dua trén cac nghién clru, NCAL dé xuét kha ndng chiu cat tdi han cta tdm khong
ké dén anh hudng cla sudn gia cudng nhu sau

5

)_\2

d

0.76

@

ﬂ.

1+

T =959y

c.

o Hésd v duoc tratheo do thi bén dudi hodc dung phan mém NBPlate

o Hésb u= hi’ khong can phan biét canh ngan hay dai.

w

T T
o D6 manh tuong doi Ad=i\/%

tﬂ

. ‘ B

o Neup>4thit =59y
er )\d

HE SO GIAMy

0.95

0.9

0.85

0.8

0.75
0 ] 10 15 20

al/h,

Hinh IV-1 Hé sb giam cat dé xuat
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e Ké&tquadeé xuat:

QUAN HE 1_, VA DO MANH CUA TAM

215.00

185.00

172.00

155.00

'E ———TCVN 5575-2024
o — NBPlate
=
",“5 AISC 360-10
H -
135.00 'x__ s EN 1993-1-5:2006
' o = LY THUYET
s TOVN 5575 - 2024 (D xuit béi NCAL)
.
) N
115.00 -~
b ™
o
. — —
85.00
75,00
0.00 2.00 4.00 .00 B.00 10.00 12.00 14.00 16.00 18.00 20.00
Ay

e Nhan xét :
o Két qua tinh todn do NCAL dé ra sat vdi ly thuyét tinh todn va céc tiéu
chuan dang pho bién hién hanh. Vi vay cé thé ap dung dé tinh toan cho
tdm khdéng can sudn tdng cudng khi chiu cat.
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A (%

NBPlate - Tinh TCVN 5575 - Tinh Alsc(: 32;0 -Tinh | EC3-Tinh NCAL méi - Tinh
tay tay tay tay tay
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 3.51 0.00
0.00 0.00 1.30 8.17 0.00
0.00 0.00 5.20 1217 0.00
0.00 0.00 8.56 15.63 0.00
1.26 4.03 7.91 15.36 3.28
0.77 11.12 4.46 12.53 4.07
0.69 17.98 1.19 9.87 4.84
0.74 22.87 0.49 8.02 4.11
1.18 23.76 191 6.32 3.43
1.46 23.72 0.59 4.76 2.79
1.61 23.69 0.00 3,30 2.19
1.65 23.66 0.54 2.00 1.64
1.59 23.63 1.05 0.78 1.12
1.44 23.60 1.53 0.35 0.63
1.92 23.57 1.97 1.39 0.18
0.95 23.55 2.39 2.36 0.25
0.63 23.52 2.77 3.25 0.64
0.27 23.50 3.14 4.08 1.02
0.11 23.48 3.48 4.85 1.36
0.52 23.46 3.80 5.56 1.69
0.93 23.44 4.09 6.23 1.99
1.35 23.43 4.37 6.85 2.08
1.76 23.41 4.64 7.43 2.55
217 23.40 4.88 7.97 2.80
2.57 23.38 5.12 8.48 3.04
2.94 23.37 5.34 8.95 3.26
3.28 23.36 5.54 9.40 3.47
3.21 23.35 5.73 9.82 3.67
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A (%

NBPlate - Tinh TCVN 5575 - Tinh AISC(: 3230 -Tinh EC3 - Tinh NCAL méi - Tinh
tay tay tay tay tay
2.78 23.34 502 10.21 3.86
2.40 23.33 6.09 10.58 4.03
2.0/ 23.32 6.25 10.93 4.20
1.78 23.31 6.41 11.26 4.36
1.54 23.30 6.55 11.57 4.51
1.32 23.29 6.69 11.86 4.65
1.16 23.28 6.82 12.14 4.78
1.01 23,27 6.95 12.40 4.91
0.90 23.27 /.06 12.64 5.03
0.82 23.26 7.18 12.88 5.14
0.76 23.25 7.28 13.10 5.25
0.73 23.25 7.38 13:31 5.36
0.72 23.24 7.48 13.51 5.45
0.72 23.24 7.57 13.71 5.55
0.75 23.23 /.66 13.89 5.64
0.79 23.23 7.74 14.06 .72
0.84 23.22 7.82 14.23 5.80
0.90 23.22 7.90 14.38 5.88
0.97 23.21 7.97 14.53 5.96
1.05 23.21 16.97 14.68 6.03
1.13 23.20 16.77 14.81 6.09
1.22 23.20 16.58 14.94 6.16
1.31 23.20 16.40 15.07 6.22
1.40 23.19 16.22 15.19 6.28
1.49 23.19 16.06 15.30 6.34
1.56 23.19 15.90 15.41 6.39
1.45 23.18 15.74 15.52 6.45
1.31 23.18 15.59 15.62 6.50
1.20 23.18 15.45 15.72 6.55
1.09 23.18 15.31 15.81 6.59
1.00 23.17 15.18 15.90 6.64
0.92 23.17 15.06 15.99 6.68
0.85 23.17 14.94 16.07/ 6.72
0.78 23.17 14.82 16.15 6.76
0.73 23.16 14.71 16.23 6.80
0.70 23.16 14.60 16.30 6.84
0.66 23.16 14.49 16.37 6.87
0.64 23.16 14.39 16.44 6.91
0.63 23.15 14.29 16.51 6.94
0.62 23.15 14.20 16.57 11.09
0.62 23.15 14.11 16.63 11.03

NGHIEN CU’U TCVN 5575 - 2024




\/\ KS. Lé Trong Nhén, ThS. Truong Qudc Khang — Pai hoc xay dung Mien Tay

A (%

NBPlate - Tinh TCVN 5575 - Tinh AISC(: 3230 -Tinh EC3 - Tinh NCAL méi - Tinh
tay tay tay tay tay
0.62 23.15 14.02 16.69 10.96
0.64 23.15 13.94 16.75 10.90
0.66 23.15 13.85 16.81 10.84
0.68 23.14 13.77 16.86 10.79
0.71 23.14 13.70 16.91 10.73
0.74 23.14 13.62 16.96 10.68
0.77 23.14 13.55 17.01 10.63
0.80 23.14 13.48 17.06 10.58
0.83 23.14 13.41 17.10 10.53
0.87 23.14 13.35 17.15 10.48
0.88 23.13 13.29 17.19 10.44
0.82 23.13 13.22 17.23 10.39
0.77 23.13 13.16 17.27 10.35
0.72 23.13 13.11 17.31 10.31
0.67 23.13 13.05 17.35 10.27
0.62 23.13 13.00 17.39 10.23
0.59 23.13 12.94 17.42 10.19
0.55 23.13 12.89 17.46 10.15
0.52 23.13 12.84 17.49 10.12
0.50 23.12 12.79 17.52 10.08
0.48 23.12 12.75 1/7.56 10.05
0.46 23.12 12.70 17.59 10.02
0.45 23.12 12.66 17.62 9.99
0.44 23.12 12.61 17.65 9.95
0.44 23.12 12.57 17.67 9.92
0.44 23.12 12.53 17.70 9.89
0.44 23.12 12.49 1/7.73 9.8/
0.45 23.12 12.45 17.75 9.84
0.46 23.12 12.41 17.78 0.81
0.47 23.12 12.37 17.80 9.79
0.48 23.12 12.34 17.83 9.76
0.49 23.11 12.30 17.85 9.74
0.51 23.11 12.27 1/7.88 9.71
0.52 23.11 12.24 17.90 9.69
0.54 23.11 12.20 17.92 9.66
0.55 23.11 12.17 17.94 9.64
0.54 23.11 12.14 17.96 9.62
0.51 23.11 12.11 17.98 9.60
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