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Khao sat s6 anh huéng cia ham luong cét
thép doc tdi kha nang chiu cat caa dam beé
tong c6t thep ung luc trudc

Numerical investigation of the effect of longitudinal reinforcement ratio on shear

resistance of prestressed concrete beams
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Pha hoai do lyc cét trong ket cdu bé tang cat thép ing luc trude |3
dang pha hoai gion xay ra dat ngat va nguy hiém. Bai bao trinh bay
nghién ciu khdo sat sd anh hudng ham lreng cdt thép doc chiu udn
(14¢) tari kha nang chiu cat cia dam bé tong cat thep tng luc trude
chiu téi trong tap trung khang b tri cat thép dai. Phuong phap khéo
sét sd bing phan mém ma phang Ansys cho két qué chinh xéc cao,
tiet kiem chi phi lam thi nghigm.

Tir khéa: Khao sat sd: kha nang chiu cét; ddm bé tang cdt thep ing
|wc trudc; phan mém Ansys.

ABSTRACT:

Shear failure in prestressed reinforced concrete structures is a
brittle, sudden happen and hazardous. This paper presents a study
to numerical investigate the influence of reinforcing ratio () on
shear resistance of prestressed concrete beams without stirrupts
and subjected to concentrated loads. The numerical investigate
method by Ansys simulation software gives high accuracy results,
saving the cost of doing experiments.

Keywords: Numerical simulation, investigate; shear resistance;
prestressed reinforced concrete beams; Ansys software.

1. GIGI THIEU

Bai toan cuong doé trén tiét dién nghiéng clia dam bé téng cot
thép ung luc trudc (BTCT ULT) Ia mét bai toan phic tap do viéc tinh
toan phu thudc vao nhiéu tham sé gidng bai toan bé téng cét thép
(BTCT) thudng, con phu thudc vao Ung sudt nén trudc trong bé
tong.
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Tiéu chuan thiét ké két cau BTCT cla Viét Nam TCVN 5574-
2018[1] chua xét dén anh hudng clia ham lugng c6t thép doc dén
kha nang chiu cat ctia dam bé tong cét thép tng luc trudc. Bai bédo
trinh bay cac nghién ctu khao sat s6 anh hudng clia ham lugng c6t
thép doc chiu uén (HLCT) theo tng sudt nén trudc trong bé tong
(op) @€n kha nang chiu cat (KNCC) ctia dam bé tong cot thép Ung luc
trudc (BTCT ULT).

2. DU BAO KHA NANG CHIU CAT CUA DAM BE TONG UNG
LUC TRUGC THEO CAC TIEU CHUAN THIET KE

2.1. Tiéu chudn chdu Au EC2[5]

Kiém tra diéu kién dam bao kha nang chiu ct khi khéng bé tri
cot dai:

Ve <Virae *Via s (M)

Ve =[Cry k1009, f,)" + ko, Wb,d <V, )

k:1+\/zdm£2;p1=l;j‘;,30,02 (3)

Vo =0,035(k)*" £,,"*b,d ;C,, . = 0,181y (3a)

Vieas = (A, 1 5)zf 0 cOLO (4)
Trong do:

- Ved, Vrae, Vras: luc cat I6n nhat, kha nang chiu cat cta bé téng,
kha nang chju cat cua c6t dai.

- fuk, fya : cUONg A6 chju nén ddc trung cla bé tdng, cuong d6 chiu
kéo cuia c6t thép dai khi tinh toan kha nang chiu cat.

- bw, d, z: bé rdng, chiéu cao va chiéu cao lam viéc cua tiét dién.

- Ast dién tich c6t thép doc chiu uén, o Ung sudt nén trong bé
tong.3

- Asw, s la dién tich cét thép dai chiu cat va khodng céch cot thép
dai.

- 6, 7 Goc nghiéng pha hoai va hé s6 dé tin cay ctia bé téng.

2.2. Tiéu chudn My ACI-318-2019[6]

Kiém tra diéu kién cudng d6 dadm bao kha nang chiu cit:
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V<oV, V,=V.+V, (5)

Vi cau kién bé tong cot thép thudng :
Kh| AVZ Av,min:

(0,17,1 fa+ N, /6Agjbwd

Ve =min : (6a)
(0,66/7.pwl/ 3Jfe N, /6Agjbwd
Kh| Av < Av,min:
3 [
Ve =] 0,6645A(pw ) " fe + Ny /64g |byd (6b)
Cau kién bé tong cé ung luc truéc :
(0,054 fo+4,8Vyd p | My )byd
V, =min{(0,052y fe+4,8)byd (7a)
0,422/ fibyd
V. <min(V,.V,,)
v 0,05/1\/f bd,+V,+VM, I M, (7b)
<
(0,294[f, +0,31,)b,d, +V,
Néucéukiénco 4, 1, <0,4(A4,.f, +4,f,) thi
V,=0,142fb,d, (70)
Caukiencé A4, f,, 20,4(A,f, + A, f,) thi
v, =0,1741bd, (7d)
V,=Af,d/s (8)

Trong d6:

- Vi, Nu: luc cdt 16n nhat va luc doc (néu cd) tac dung, Vn 1a kha
nang chiu cat cat cua tiét dién.

- Ve kha néang chiu cét ctia bé tong dugc |y nho nhat trong 2 gia
tri Ve va Vew.

- Ve, Vew: kha ndng chiu cat clia bé téng tai vi tri vét nit nghiéng
do tac dung dong thai luc cat va mé men, kha nang chiu cét ctia bé
téng tai vi tri vét nit nghiéng trén bung dam do Gng suat kéo I6n
nhét gay ra.

- Vi: kha nang chju cat cta cét thép dai.

- ¢, fyr: cudng d0 chiu nén ddc trung cla bé téng, cudng do chiu
kéo khi cat clia cot dai

- A, ¢: hé s6 phu thudc loai bé tong, hé sé giam kha nang chiu
luc chia tié€t dién khi chiu cat.

- bw, d, dp: bé rdng, chiéu cao lam viéc (tinh dén trong tam bé tri
c6t thép thudng) va chiéu cao lam viéc tinh dén trong tam thép tng
luc trudc.

- Ag dién tich tiét dién bé tong, pw ham lugng cét thép doc.

- V4, Vi luic cét do tinh t3i va luc cit tuong (ing cuing t6 hap Vi Mimax.

- Mcre, Mimaxm® men tao ra vét niit udn va md men 6n nhat tiét dién.

2.3. Tiéu chudn Viét Nam TCVN 5574-2018 [1]

Diéu kién vé cudng do la:

0<0,+0,, )

trong d6 Qs va Qs la kha nang chju cat cta bé tédng va cot dai
trén tiét dién nghiéng C:
L,5R, bh? (10)
Q[7 — bt~ "o
C
Gia tri cila Qs dugc khéng ché trong khoang:
Qb,min =0,5R,bh,<Q, < Qb,lnax =2,5R,bh, an
Tuc la gia tri C, chiéu dai hinh chiéu cta tiét dién nghiéng, dugc
khéng ché trong khoang: 0,6h, <C <3h,.
Trong cac biéu thuc (10) va diéu kién (11), Ry la cudng do chiu
kéo tinh toan cla bé téng.
0,,=0,75¢,C (12)
vGi C dugc khéng ché trong khoadng (ho; 2ho) vGi moi tiét dién
nghiéng doc cdu kién va g, la kha nang chiu cét clia c6t dai trén
don vi chiéu dai:

bt

(13)

S
trong d6 Rsw, Asw, s 1an lugt la cudng do chiu cat tinh toan cla c6t
thép dai, dién tich 1 16p c6t dai va khoang cach gilia cac 16p c6t dai.
Cét dai dugc coi la tinh todn néu théa man diéu kién:
Do 2 Qoymin = 0,25R,, b (14)

Anh huéng cta ting suat nén va kéo khi tinh toan dai bé tong
gilfa cac tiét dién nghiéng va khi tinh toan cac tiét dién nghiéng can
dugc k& dén bang hé s6 g, ma vé phai cac diéu kién (9) phai nhan
Vao:

15
1+% khi 0< o, <0,25R, (152)

b

1,25 khi 0,25R, <o, <0,75R, (15b)
5 khi 0,75R, <o, <R, (150)

1
1--2 khi 0<o, <R, (15d)

bt

Trong do:

- om: Ung sudt nén trung binh trong bé tdng do tac dung cua luc
doc, lay ddu “duong”.

- ox: Ung suat kéo trung binh trong bé téng do tac dung cua luc
doc, lay ddu “duong”.

Cho phép xac dinh cac dai lugng om va o: ma khéng ké dén cét
thép khi ham lugng cét thép doc khong qua 3%.

3. PHUONG PHAP MO PHONG SO

M6 phong sé (FTA) st dung phuong phap phan td hiu han
(PTHH) duya trén ca sd tinh toan vdi vat liéu bé tdng dan déo that,
nén la cong cu rat tét trong phan tich tim dang pha hoai do choc
thing. Phuong phéap PTHH da khac phuc dugc nhiing han ché cta
thuc nghiém nhu: khéng bao quat dugc cac trudng hgp thuc té;
diéu chinh truc tiép cac dac tinh co ban cla bé tdng nhu cudng do
chiu kéo, nang lugng khi ndt; quan sat vét nut & bén trong; kinh phi
lam thi nghiém. Nghién ctru st dung phan mém mé phong Ansys[7]
phién ban 16 d€ kh3o sat.

3.1. Phan tirtrong mé hinh

Cac mau thi nghiém dugc rdi rac héa béi cac phan ti khoi
SOLID65, LINK180 va SOLIDA45.

Phan ti SOLID65: dugc dung dé€ mé hinh héa cho bé téng. Phan
t&rgém tam nut véi ba bac tu do tai moi nut theo phuong x, y, z. Tinh
chat quan trong ctia phan tir nay la cho phép dinh nghia vat liéu phi
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tuyén, xét dugc nut (theo ba phuong), nén v3, bién dang déo va tu
bién, dung dé mé ta vat liéu bé téng c6 chiia ham lugng c6t thép.
@

M

KL

Tetrahedral Opticn
(not recommended)

Hinh 1. Dang hinh hoc ciia SOLID65

Phan t& LINK180: Bugc dung dé mé hinh héa cho cét thép va
c6t thép Ung luc Phan ti gém hai nat, mdi ndt c6 ba bac tu do theo
cac phuong x, y, z. Phan t chiu kéo, nén mot truc, va c6 kha nang
bién dang déo, dung dé mé phong cot thép dat bén trong bé téng.
Dang hinh hoc, vi tri cac nut va hé toa d6 clia phan ti cho & hinh 2:

J

X

\/'

!
X

Hinh 2. Dang hinh hoc ctia phan t& LINK180
3.2. Mé hinh vit liéu

e Bétoéng
.
frm
|
|
| I
L
0,4 femf— I |
L
tana = Eem I |
| |
o | }

g & £,

Hinh 3. M6 hinh quan hé ting suat- bién dang cda bé tong theo EC2
Theo tiéu chudn EC2 thi bé tdng thudng chiu nén mét truc theo
phuong trinh (16), hinh 3:

9 _ kn - 772 (16)
S 1+(k=2)n
£
n==-  k=1,05E, (17)
cl ﬁ‘m

Trong d6 &, la bién dang nén cla bé tong tai ing suat I6n nhat.

e C(Cétthép
Mé hinh vét liéu cho c6t thép Ia mé hinh dan déo ly tudng, hinh 4:

Hinh 4. M6 hinh quan hé ting sudt - bién dang cda c6t thép

3.3. Tiéu chudn phd hoai

Tiéu chudn pha hoai ctia William va Warnke trong ANSYS duoc
st dung cho mo6 phong nay. bé téng sé bi nit hoac bi nén vé néu
thoa man diéu kién & phuong trinh (18):

E, -S520 (18)

Trong dé:

- F: ham clia trang thai Ung suat chinh: (ox, oyp, 0%).

- Oxp, Oyp, Ozp: UINg sudt chinh theo céc phuong chinh x, y, z.

- S:mat pha hoai dugc biéu dién bai nhiing gia tri tng suat chinh
vanamthéng sé £, f-, fw, fi, .

- f, f: cuong do chiu kéo va nén mot truc clia bé téng.

Bé téng bi nén v& khi Ung suat nén dat gia tri cudng dé f, bé
téng khi bi nit khi c6 mot thanh phan tng suét chinh vuot qua gia
tri cudng do chiu kéo f.

3.4. Kiém chiing mé hinh

St dung mé hinh thi nghiém cta tac gia Nguyén Ngoc Phuong
[4] theo hinh 5:

. |2 L 11 2
50 .50 @6a100 fry— 3 DEaT00 e e
g 2 2 Ay
¥
]I:.xh:o&-;h " ) . 3 4 i Prhithny i FLA-5-1 - .
113  ndi v dhag nd do A
L=
11 #En thép 101521 i 135, o e
it |
T P - .
- F ] . [
() — 13_._:'2 L |1 w.ﬁ: W g ¥, = B
ad 150 .
15 - -
) Lo - 800 bowo | P s
5 1850 ! i
(A)

Hinh 5. M@ hinh thi nghiém ctia tac gid Nguyén Ngoc Phuong[4]
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- Tiét dién dam b x A x/=150x350x3900 mm , ¢ nhip chiu cat Két qua cho thdy sai s6 gitia luc pha hoai tinh ti Ansys (Pans) va
=900 mm valénhon 2,54, =800 mm. Iuc phé hoai tir thi nghiém (Pe) Nhd va Pim>Pans nén mo hinh sé bang

- Bé tdng c6 cudng dd mau thi lap phuong trung binh Rn=49,5 Ansys c6 d6 tin cay cao, c6 Ehévsa dung df kf)éo sat anh hudng cta
MPa. ham lugng c6t thép dén kha nang chiju cat cia dam BTCT ULT.
- C6t thép phia dudi bo tri 220, thép phia trén 2¢14. Si dung

thép CB400-V 6 Rm=400 MPa. 4.KHAO SAT ANH HUGNG CUA HAM LUQGNG COT THEP

- Thép tng luc trudc 1 thanh T13 ¢ dudng kinh danh nghia 12,7 4.1. Trudng hop ting sudt nén trudc ov= 2,33 MPa
mm, gidi han chay f,,=1860 MPa. Cap dugc dat cach trong tam tiét 1200
dién 130 mm (Hinh 5), cap dugc kéo d€ tao ra ing suat nén trung g
binh la 2,33 MPa. " 1100 — -
aners ANSYS £ 100
6. 5 i "
ki 0.0
# .
3 a80.0 i

0.0

60.0
50.0
05% 06% O0T% 08% 09% 10% L1% 1.2% 13% 14% 15% 16% 17% 18%

1 ¥, 3 4 5
——Ansys  —8—EC2 MCFT AQL 31819 —#=TCVN 5574-18  Ham hrgng thép (%)

Hinh 8. Biéu d6 KNCC cdia dam BTCT ULT ¢6 6v=2,33 MPa theo ham lugng thép
Bang 2. Bang KNCC ctia dam BTCT ULT c6 0p=2,33 MPa theo

mét s6 phuong phdp
y2 QAnsys QECZ QACI QTCVN QMCFI'*
Hinh 6. M hinh dam BTCT ULT trong phan mém Ansys (%) (kN) (kN) (kN) (kN) (kN)
0,59 93,25 62,7 55,2 68,2 84,8
e T T R s e
@ [ ! 1,20 112,5 74,8 64,5 68,2 92,9
e 120 -mmd R e faat e e Tt
1,79 115,0 83,3 70,1 68,2 97,9
1o
@ *MCFT: Phuong phdp mién nén cdi tién tinh bdng Response 2000
%0 g o RN
=2 |
80 o 120 === I i R oy
,,,,,,, a e Bttty ettt
70 10 ! 125 | ! (2) !
1 P Y A S [ - Lo __1
60 oo ;933 | l 3)
5 | 90 [~ pf T e
d |
/ | _— ;
oy V4400 S S Y Thi nghiém SV — 1A R [ |
! | @ M6 hinh ANSYS | ! |
30 A S IR /0t 7 Attt et S Fo———os :
20 / N A N W O N A S SR N SR S T - 6O t——Arf L ,,,,,, L ,,,,,, 4‘
! I ! i } : }
| b | .
10 ff--+ 7 A D L 1
/ 20 / | (I)—TH1: 3720 |
0 — ' L ——— 2)———TH2: 2T20 H
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 10 3625 | ! (3) _ I
Chuyén vi (mm) 0 | Pt o ( )—-—TIHS. 2114 ] |
Hinh 7. Biéu d6 quan hé luc - chuyén vi diém gidia dam = | | | |
Bang 1. So sanh két qua thi nghiém va mé hinh Ansys 20 f=—=—-- I T I [ 1
| I | | |
Mé hinh Ppn (KN) D6 vong (mm) 10 p—————- it A= o oo 4
| | | [ |
Thi nghiém 107,3 6,8 0 | ! | | |
ANSYS 103,5 7.7 0 5 10 15 0%
<at <G (% 35 132 Chuyén vi (mm)
ais6 (%) ' ' Hinh 9. Biéu d6 quan hé luc - chuyén vi diém gita dim BTCT ULT 6 5v=2,33 MPa

ISSN 2734-9888 | 07.2023 XAYDUNG |39



NGHIEN CUU KHDA HOC

Bang 3. Bang cac giai doan hinh thanh vét nit ddm BTCT ULT ¢6
ov=2,33 MPa

Bang 5. Bang cac giai doan hinh thanh vét nit dam BTCT ULT ¢6
ov=1,67 MPa

Giai Tai trong P (kN)
Trang thai
doan 2014 2320 320
1 Xuat hién nut gitra dam 35,5 36,25 37,8
Xuat hién vét nut xién
P ! 76,0 80,0 82,3
mép goi
3 | Dam bi pha hoai 93,3 1125 | 1150

i el el b

Giai Tai trong P (kN)
Trang thai

doan 2014 | 2220 | 320

1 Xudt hién nut gitra dam 29,0 30,0 31,0

Xuat hién vét nit xién
2 B 72,3 73,5 74,8
mép goi

3 Dam bi pha hoai 112,5

Hinh 10. Hinh dang vét n(t dam tai thai diém Pay = 112,5kN ddm BTCT ULT ¢6
ov=2,33MPa
4.2. Trudng hop ing sudt nén truéc o= 1,67 MPa

120.0

Hinh 13. Hinh dang vét nit dam tai thoi diém Pss = 108,8kN ddm BTCT ULT ¢d
ov=1,67 MPa
4.3. Truong hop khéng ung luc trudc (ov=0)

Khd ning chiu cit (KN)

30.

05% 06% 07% O05% 09% 10% LI% 12% 13% 14% 15% 16% L7T% LB%

Ham lrgrng thésp (%)

5
ACI 318-19 =——ge=TCVN 5574-18

Hinh 14. Bi€u d6 KNCC cGa ddm BTCT (,=0) theo ham lugng thép
Bang 6. Bang KNCC ctia ddm BTCT (ov=0) theo m¢t s6 phuong

1 2 3 4
——Ansys —m—EC2 MCFT

110.0 - —— ———
i
£0.0 __
IIIJI.‘.;.. 0.8 Q 0.6% 0.9 10% L2% > A% 15 1 1 1
v Stz MCFT AR x-TOUNSSTAAE  Ham g thép (%]
Hinh 11. Bi€u d6 KNCC cta dam BTCT ULT ¢6 ov=1,67 MPa theo ham lugng thép
Bang 4. Bang KNCC clia dam ¢6 o»=1,67 MPa theo mot s6
phuong phdp
)7 Qansys Qec2 Qaa Qrewn Qumicer
(%) (kN) (kN) (kN) (kN) (kN)
0,59 89,8 57,9 49,9 67,4 64,4
1,20 108,8 70,1 59,3 67,4 79,3
1,79 112,5 78,6 64,9 67,4 87,6
%‘- ] 3)0 . - - - ‘I : ........ : :
120 bommmmm R e I pommmmm i
= ! |_1125) LW
[ e i S T T T Pt k====== kz===== 4
i 4 Hos8 | e
100 f-==—==—F= 2~ IRttt fommm-- [ 1
] I I ] |
- 8975 | e
o 7 | : |
80 i | i |
| | I |
70 === 0T A N 1
1 1 | |
60 i | | i
= : : ______ }_ _____ - :
v : (I)—TH1: 3120] |
40 F-p-—--1------ e (2)-—-TH2: 2120 H
| (3)——TH3: 2T14 | |
30 1 T =
| i | |
N T T T
10 fommmmmgmmmms It i I i
I I I I
0 } } } |
0 5 10 15 20 3

Chuyén vi (mm)
Hinh 12. Biéu d6 quan hé luc - chuyén vi diém giita dam BTCT ULT ¢6 5=1,67 MPa
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phdp
M QAnsys QEcz QACI QTCVN QMCFT
(%) (kN) (kN) (kN) (kN) (kN)
0,59 84,5 459 36,6 65,2 62,4
1,20 96,3 58,3 46,1 65,2 73,7
1,79 102,5 66,7 51,7 65,2 81,6
& 130 | | .
ﬁ i [
A e A LI el
' TRETTTTITE
’[ S NN i Y
3 r, o o83 (4]
2 pa | i
A =~ S
n;_ | Il“ = I -
70 Ll : .+
_'J ; | (1} 1i—|1.3|;5ui
4 == (2)---TH2: 2120 -
"y _-'-.;_f _________________ (3)——TH3: 2714 |
1 ags :
i ﬁ_ﬁ i
10 s :
|} 1 L

5 pll 5
Chuyén vi (mm)
Hinh 15. Bi€u d6 quan hé luc - chuyén vi diém giita dam BTCT (c,=0)
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Bang 7. Bang cac giai doan hinh thanh vét nit ddm BTCT ULT ¢6 ov=0

. . Tai trong P (kN)
Giai doan Trang thai 214 2020 3020
1 Xudat hién nut gitra dam 14,0 15,0 16,5
2 Xudt hién vét nut xién mép goi 48,5 50,0 60,0
3 Dam bi phé hoai 84,5 96,3 102,8

Hinh 16. Hinh dang vét niit dam tai thai diém Psss = 96,3kN ddm BTCT (ov=0)
4.4. Quan hé giita khd néng chiu cdt ciia dam BTULT theo iing
sudt nén truédc trong bé téng

120.0

Kha ndng chiu cat [KN)

0.00 0.50 1.00 1.50 200 2.50

e HL0.59% == HL 1.20% == HL179% (g sufft nén MPA

Hinh 17. Quan hé giiia (ing sudt nén trudc trong bé tong va kha nang chiu cit cla dam
BTCTULT

4.5. Mét sé nhdn xét tir két qua khdo sdt

- Cac két qua khao sat vai cac tng suat nén trudc khac nhau
déu cho thay kha néng chiu cdt ctia dam tng luc truéc phu thudc
vao ham lugng c6t thép doc b6 tri trong dam. Theo két qua khao
sat s6 bang phan mém Ansys thi tir cdc bang 2, bang 4 va bang
6 thi khi bo tri thép doc tang tu 2f14 (m-=0,59%) lén 2f20
(5=1,20%) thi kha nang chiu cat ctia dam tang 19,5%, tir 2f14 lén
3f20 (us=1,79%) thi kha nang chiu cat tang 23,3%.

- Anh hudng clia ham lugng c6t thép tinh theo cac phuong
phép khac nhau dé&n kha nang chiu cdt cia dam bé téng ung luc
trudc nhu phuong phap mién nén cai tién (MCFT), theo tiéu
chudn EC2, ACI 318-2019 cho céc trj s tang khac nhau, trung
binh chung cla cac phuong phap tang 25,0% khi tang c6t thép
doc tir 2014 (1=0,59%) 1&n 3¢20 (us=1,79%).

- TU bang 3, bang 5 va bang 7, khi téng ham lugng c6t thép
doc thi tai trong gay vét nit thang géc ban dau tang khéng dang
ké, nhung tai trong gay ra vét nut xién theo phuong tu diém dat
luc tap trung dén gdi ké thi tang dang ké. Dam bi phé hoai sau
khi xuat hién cac vét nit xién nay.

- Tu hinh 9, hinh 12, hinh 15 thi khi tdng ham lugng c6t thép
doc thi d6 ciing ctia dam tang lén, d6 véng tai luc pha hoai sé
giam di.

- Viéc tao ung luc trudc tao ra ng suat nén trudc trong bé
téng lam tang kha nang chiu cdt ca Dam. Kha nang chiu cat cia
dam bé tdng tng luc trudc tang gan nhu tuyén tinh khi tang tng
suat nén trudc trong dam (Hinh 17).

V. KET LUAN

Két qua khao sat s6 bang phan mém Ansys theo phuong
phéap phan ti hiru han, phan mém Response 2000 theo phuong
phap MCFT déu cho thay kha nang chiu cat ctia dam BTCT ULT
phu thudc ré rét vao ham lugng c6t thép doc chiu uén. Anh
hudng ctia ham lugng c8t thép doc da duoc ké dén trong cac
tiéu chuan tién tién nhu EC2, ACI 318-2019..., can dugc bd sung
vao tiéu chuén thiét ké hién hanh ca Viét Nam TCVN 5574-2018.
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