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Bai bado trinh bay cach tinh toan kha
nang chiu luc cta cét bé tong cot thép
(BTCT) st dung cac mé hinh phi tuyén
bang cac phan mém tinh toan cét thong
dung hién nay (CSICol, Prokon) & nudc
ngoai so véi phan mém NCol tai Viét Nam.
Trong bai bdo giadi quyét hai van dé: so
sanh kha nang chiu luc cla cét dua trén
tiéu chudn Eurocode 2 clia cd 3 phan
mém, tinh toan dién tich thép cot bang
ly thuyét va bang phan mém NCol theo
TCVN 5574:2018.
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Abstract:
This article presents a method for cal-
culating the load-bearing capacity of the
reinforced concrete column by using the
non-linear material model of concrete
through commonly used column analysis
software abroad (CSICol, Prokon), compared
with the column analysis software in Viet-
nam (NCol). The article addresses two issues:
the load-bearing capacity of columns based
on Eurocode 2 standards in all three software
programs and the calculating of column steel
area using both theoretical methods and the
NCol software according to TCVN 5574:2018.
Keywwords: column, reinforced con-
crete, CSICol, Prokon, Ncol.
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1.Pat van dé

Trong cac phan mém tinh toan cét
dugc ua chudng trén thi trudng nhu
la CSICol clia hang CSI - Berkeley - My,
Prokon dén t& Nam Phi va phan mém
Gala Reinforcement. NCol la phan mém
tinh toan va thiét ké cot bé tong cot thép,
c6t composite dugc phat trién béi NCal
Solution cutia Viét Nam.

Trong bai nay chung ta sé di phan tich
vé su chinh xac ctia NCol so véi cac phan
mém tinh toan cot dugc ua chudng trén
thi truong nhu la CSICol, Prokon, Gala
Reinforcement. Dac biét, NCol c6 kha nang
tinh toan téi uu cot thép gilp cho chl dau
tu tiét kiém vat liéu dén muic t6i thiéu cé thé.
2.Van dé giai quyét

2.1.Van dé 1: Kha nang chiu luc

Mot cot hinh chr nhat c6 kich thudc

2.1.1. Két qud tinh todn

400x600 mm, v@i vat liéu bé téng C20/25
(theo tiéu chuan Eurocode), thép CB-500V
cb gidi han chay la 500 Mpa, bé tri thép
la 18@30, I6p bé tdéng bao vé cot thép la
2,5cm. Chiéu dai tinh toan cot dugc xem
la ngan, khéng ké dén hé s6 uén doc. Tiéu
chuén st dung déu la Eurocode 2.

Xem xét két qua tinh toan vé biéu dé thé
hién kha nang chiu luc ctia 3 phan mém lan
luot la CSI Column v9 va Prokon v4 va NCol v2.

Daéi véi CSI Column va Prokon thi gia tri
vé cudng do chiu nén cliabétongsélaf ,
va gi6i han chdy cla thép la f, cac phan
mém nay sé tu dong quy doi lai gia tri
thiétkéf_ va f 4 trong qua trinh tinh toan.

Déi vai NCol, thi gia tri dau vao cla vat
liéu sé la gia tri thiét ké; va phan mém sé
tu déng quy doi khi chon cac vat liéu ¢
san trong phan mém.

Bdng 1. Biéu dé 3D két qud tinh todn kha nding chiu luc cét

Phan
mém

3D Hinh chiéu bing

Hinh chiéu ding

CSICol v9

Prokon
v4
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NCol v2

Bdng 2. Bi€u dé 2D tai mdt cdt thang ding tuong ting véi cdc truéng hop léch tdm
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Bdng 3. Biéu dé 2D tai mdt cdt duoc tao ma tai dé6 N = -53 kN (kéo)
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2.1.2. Nhdn xét

Qua cac mat cat, cho phép ta rat ra
dugc cadc nhan xét sau:

Nhan xét:

+D3i véi biéu d6 3D, 2D: phan mém CSI-
Col va NCol la tuong déng vai nhau vé mat
hinh dang cling nhu vé mat gia tri; Prokon
lai cho ra mét hinh dang khac tron hon.

+ Prokon cho két qua 16n hon 2 phan
mém con lai & mat cat 0 do va 90 d6 mac
du théng s6 dau vao la giébng nhau, két
qud moment cuc dai 3 g6éc 90 d6 chora la
900 kN.m, trong khi NCol va CSICol la xap
xi 850 kN.m.

2.2.Van dé 2: Tinh toan dién tich cét
thép

NCol thuc hién tinh toan bang cong
nghé tinh toan dién tich thép t6i uu dua
trén biéu do6 3 chiéu, cho két qua nhanh
chéng nhung téi uu nhat cé thé, va duoc
kiém chiing bang viéc tinh ly thuyét.

2.2.1.Bai todn 1

Xét bai toan cot ngan hinh chit nhat
co kich thudc 250x400mm, vGi bé tong
dugc st dung c6 cap do bén B20 va hé
s6 confine bang 1, 16p bé tong bao vé cot
thép la 2,5cm; c6t thép CB-300T; cot chiu
néi luc gém luc nén N = 650 kN, moment
M, =138 kN.m.

Yéu cau tinh toan c6t thép cho tiét dién
nay.

Giai:

Dung NCol v2 cho ta dugc dién tich
thép va bé tri thép, sau dé sir dung
két qua tinh toan tu phan mém Gala
Reinforcement dé so sanh, ta dugc cac két
qua.
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Hinh 1. Tinh todn thép bang phdn mém
NCol v2

Bdng 4. Két qua tinh todn dién tich thép

cot
Phan mém Két qua
Rebararea : A=2078 mm?
NCol v2 Percent of rebar / concrete : 2.08 %
Concrete area : A = 100000 mm?
cme ofoo MFPa
Gala esi I Stress |
Reinforcement 1.499 | 260.00
A3119.75 -3.021  |-260.00

NCol tinh ra két qua sat vai tinh tay vai
sai s khong dang ké nhung téc d6 nhanh
hon.

2.2.2, Bai todn 2

Cho mot cot co tiét dién 400x700 mm,
st dung bé tong B25, thép CB-400V, I6p
bé téng bao vé c6t thép la 2,5cm. Cot o
chiéu dai tinh toan la 6m. Cot chiu cap
noi luc véi luc nén N = 3905 kN, M = 255
kN.m (vGi luc nén dai han N, = 2928.75
kN, moment dai han M, = 114.8 kN.m).

Yéu cau thiét ké cot thép va tinh toan
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kha nang chiu luc.

Gidai:

Dung NCol v2 tinh dién tich va bo tri
thép.

400 mm
200 mm

L 200 mm
P

) o o ) * Info - X

© Rebar quantity : 8025

o Rebar area : A =3927 mm?

o Percent of rebar / concrete: 1.4 %
© Concrete area : A = 280000 mm?
Y o Steel area : A=0 mm?

350 mm

700 mm

350 mm

LA

Hinh 2. Tinh todn thép bdang phdn mém
NCol v2
Kiém tra lai noi luc sau khi c6 anh
hudng clia &6 manh véi cac budc sau:
a. Tinh bang phan mém NCol
Két qua: M_= 289 (kN.m)
b. Tinh tay
Do léch tam:

e, =max(e,e,) 2 €,=653mm
Moment quén tinh c6t thép:
2
[,=24,(0,5h—a) =0.04x 1010 mm¢

Moment quan tinh bé tong:

b 3
I =——=1143%x1010 mm?*
12

My, _, M, +N,(0.5h-a)
M +N(0,5h—a)
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Hé so:

D=kE]I+0,7E 1 =123208.4kN.m?
Luc nén tdi han:

2

D
N, =% = =337783kN

0
Hé s6 uén doc: 77 = —— = 1.13
¢s6udndoc: 17 =———=1.

1-
N

Moment do uén doc
M= N.e,.n=288.14 kN.m
3. Két luan

Trong gigi han cla vi du thuc té tinh
toan cot BTCT, bai bao da giadi quyét hai
van dé:

- So sdnh kha nang chiu luc ctia c6t dua
trén tiéu chuan Eurocode 2 clia ca 3 phan
mém (CSICol, Prokon, Ncol). Nhan xét:
Prokon cho két qua I6n hon 2 phan mém
con lai 8 mat cat 0 do va 90 dob.

- Tinh toan dién tich thép cét bang ly
thuyét va bang phan mém NCol va Gala
Reinforcement theo TCVN 5574:2018 cho
gia tri xap xi nhau.

VGi thuat toan tién tién nhat, NCol la
phan mém tai Viét Nam c6 thé giai quyét
cac bai toan cot bé tong cot thép tir don
gian dén phuc tap nhat, khong thua kém
cac phan mém thuong mai trén thi trudng

xay dung hién nay.
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