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LAP TRINH GUI MATLAB TINH TOAN COT TRON BE TONG
COT THEP THEO TCVN 5574-2018

MATLAB GUI PROGRAMMING TO CALCULATE REINFORCED CONCRETE CIRCULAR

COLUMNS ACCORDING TO TCVN 5574-2018

2> Ths. Nguyén Thanh Chung - khoa Xiy dung - Tuiong Dai hoc Xdy dung Mién Trung

Tom tét: O Viet Nam da c6 mot s6 phan mém ding dé tinh
toan cot bé tong cét thép trong d6 cb cot tron. Tuy nhién, cac
phan mém déu phai cai dat phuc tap va cé tinh phi khong
tién lgi cho da s6 sinh vién ti€p can. Bai viét nay trinh bay
phuong phép lap trinh moét cong cu tinh toan ¢t tron bé
tong c6t thép theo TCVN 5574-2018 dua trén nén GUI clia
phan mém MATLAB. 2 c6t tron clia mét cong trinh thuc té
dugc tinh toan va so sanh véi két qua theo phuang phap lap
trinh. San pham sé dugc tao thanh moét chuong trinh doc lap
khong can cai dat MATLAB dé st dung.

Tir khéa: Tinh toan cot tron bé tong c6t thép, lap trinh, GUI
MATLAB, ISO 5574-2018.

1. Gidi thiéu

Hién tai da s6 cong trinh bé tong cot thép &
Viét Nam st dung cot c6 tiét dién chit nhat, hodc
cOt tron nhung 16p bé tong cot thép la tiét dién
cht nhat va dugc trat tron. Tuy nhién ciing c6 kha
nhiéu cong trinh cd tiét dién cot bé tong cot thép la
tron ¢ nhiing tdng dudi st dung lam sanh hodc cot
tron dé trang tri. O Viét Nam da c6 mot s6 phan
mém dung d€ tinh toan cot bé tdng c6t thép trong
do6 co cot tron. Mot trong nhiing phan mém dang
dugc st dung kha rong rai & nudc ta la bd phan
mém KETCAUSOFT [1], RDSuite [2] hay phién
ban ETABS v17 [3] da cap nhat phan tich tinh toan
theo TCVN 5584-2018. Cac phan mém khac nhau
sé c6 phuong phép tinh toan cot thép cot khac nhau
dua ra két qua c6 su sai léch, va da s6 cac phan mém
déu c6 tinh phi.

Bai viét nay trinh bay san phdm la mot cong cu
tinh todn cdt tron bé téng cot thép dua trén nén
GUI ctua phan mém MATLAB. Day la mdt cong cu
manh cung cdp moi trudng tinh todn va lap trinh,
dugc st dung rong rai trong nhiéu linh vuc trong
d6 c6 linh vyc x4y dung. San phidm ctia dé tai trén
nén GUI cia MATLAB sé dugc tao thanh mot
chuong trinh doc lap khong can cai dit MATLAB
dé st dung. Pay la mot cong cu d€ st dung tinh
toan cot tron mot cach thuan tién, dé su dung va
mién phi cho sinh vién ciing nhu gidng vién dung
trong hoc tap, nghién ctiu va lao dong san xuat.

Abstract:InVietnam, there are some software used to calculate
reinforced concrete columns, including circular columns.
However, the software requires complicated installation and
is charged, which is inconvenient for most students to access.
This article presents a programming method for a tool to
calculate reinforced concrete circular columns according to
TCVN 5574-2018 based on the GUI of MATLAB software. Two
circular columns of a real construction are calculated and
compared with the results by programming method. The
product will be created as a standalone program that does
not require MATLAB installation to use.

Keywords: Circular columns, programming, GUI MATLAB,
TCVN 5574-2018.

2.Co's6 Iy thuyét
2.1. So dd tinh toan va cac cong thiic co ban
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1.Vung chiu nén
Hinh 1. So dé tinh toan tiét dién tron

Trong tiét dién tron c6 tii 6 thanh cot thép trd
1én, dit déu theo chu vi, dién tich tiét dién ngang
cua toan bd cot thép doc la A2 la khoang cach
ti tdm cua thanh thép dén mép ngoai tiét dién. So
do6 tinh todn dua vé thanh lyc N dit cach truc cot
mot doan ne_. Viing nén cua tiét dién dugc gisi han
bdi goc 2a = 2n€ . Trong viing nén xem ng sudt
trong bé tong phan b6 déu va bang R ; ung suét




trong c6t thép phan b6 déu va bang R .
Diéu kién kiém tra do bén tiét dién c6t tron khi
sti dung c6t thép tit CB400-V trd xudng:
2 sin® &,
M <Z R Ar—mToei
3 T

sin & . (1)
+R, A, (—mﬂojrs
Vg

5“7, tot

Trong do:

r 1a ban kinh duong tron cua tiét dién;

r_1a ban kinh dudng tron di qua trong tam cdc
thanh cot thép doc;

€., la dién tich tuong d6i clia viing chiu nén ctia
bé tong, dugc xac dinh nhu sau:

Khi théa man diéu kién:

N<0,77R,A+0,645R 4, ,, 2)
Thi:

N+ R A>T o 22”50“

T
i = 3
§L RbA + RSAS,IOZ ( )
Khi diéu kién (2) khong thoa man thi:
0 E

N+RA,,, +R A Sin 276,

gcir = z (4)

R,A+2,55R

s “7s,tot

¢ la hé 56, ké dén su lam viéc ctia c6t thép chiu
kéo va lay nhu sau:

Khi thoa man diéu kién (2) thi:
p=16(1-1,55£,)&.,, nhung khong 16n hon 1,0
khi khong thoa man diéu kién (2) thi: ¢ = 0.

2.2. Cac budc tinh toan

* Chuan bi s6 liéu tinh toan.

- Chon trudc kich thuéc tiét dién cot tron: D -
duong kinh cot; D = 2r.

- Xdc dinh chiéu dai tinh todn ctia cot: 1) = yl;
114 chiéu dai cot; v - hé s6 uon doc.

- Tt vét liéu st dung xac dinh cdc ddc trung: R,,
E, R.

- Gid thiét a, tinh: r, =1 - a.

* Xac dinh hé s6 uén doc

- Tl cac cdp ndi lyc tinh toan: luc doc N, momen
xoay quanh truc toa d¢ dia phuong s6 3 M, = M,

momen xoay quanh truc toa d6 dia phuong s6 2
M, = M. Tinh gid tri M = M;+M;.

Xéc dinh hé s6 uén doc theo cic budc:

- Xdc dinh d¢ léch tim ban déu e ;:

+ Xac dinh d¢ léch tam ngau nhién e_ theo
cong thic:

Yoo
e/

10mm

+ Xdc dinh d¢ léch tam tinh hoc e, theo
. ’ M
cong thuc: ¢ =—
N

+ Xdc dinh d¢ léch tim ban dau e, theo cong
thic: e, = max (e1 , ea) (v6i két cidu siéu tinh);
e, = ¢, +e, (v6ikét cau tinh dinh)

* Xét anh hudng ctia uén doc n;:

- Xéc dinh d6 manh cta tiét dién theo phuong
mit phing uén \:

/
+Khi 4 =-2<14(v6ii=0,25D - ban kinh
1

quan tinh hinh tron) bé qua anh hudng ctia uén
doc, lay hé s6 uén doc n =1.

+Khi 1= Z—O >14 céin phai xét dén anh hudng
i

ctia uén dog, tinh: 7= , vOiN_ 1a luc doc téi

-
N,

han. Trong thiét ké thuc té€ c6 thé duing cong thiic
gan dung do GS.TS. Nguyén Dinh Céng dé xudt
nhu sau:
2,50E,1
NC” = : 2 .
lO
Trong do: 6 — hé s6 xét dén anh hudng cta do
léch tam:
_0,2¢,+1,05D
1,5¢,+D

(5)

(6)

- Momen sau khi uén doc: M’ = Nre,

* Xac dinh dién tich tuong d6i ctia viing chiu
nén ctia bé tong &

- Gid thiét tong dién tich tiét dién ngang c6t thép
thiétke: A_

-Tinh N, =0,77R A + 0,645R A .

+ Trong truong hop N < N_ thi gid thiét §  sau
do tinh dung dan theo diéu kién:

N+R 4 sin27¢&
Seir = 22
RA+R A

5“7, tot

Tinh hé s6 ké dén su lam viéc cta c6t thép chiu
kéo: Q= 17 6(1 - 17 Ssgcir)gcir

+ Trong trudng hgp N > N_ thi tinh ding dan
€, theo diéu kién:

N+R A +R AN o
— i T .
S RA+2,55R vag=0

s~ s, tot

C6 thé xdc dinh dung dan £, bing phuong phap
chia doi khoang nghiém:
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®,

% Phuong phéap chia d6i khoang nghiém:
V6i dién tich tuong doi ctia ving chiu nén cua
bétong0 <&, <1,
dit: a=0,01;b =1,00; nghiém &, nam trong
khoang [a,b].
g [a.b] a+b

- Tim: 5 -
1
2

gtrén;néu§ <& thinghiém & nidm trongkhoing

[a, & ]; tinh & = %ﬁl .Néu g, >&_ thinghiém

€, nam trong khodng [, b]; tinh &, = ot b

- Tim & ; va tiép tuc budc trén dén khi [§ -&_ [<d
(v6i § gan bing 0 cho trugc). Khi d6 nghiém & =
€. Ngting vong lap.

* Xac dinh kha nang chiu luc giéi han cua tiét
dién M ;:

- Sau khi c6 dugc & thi tinh M, theo cong thiic:

. 3 .
Mu :%RbArw‘f‘R\AA tot( Hlﬂ-égmr +¢J
3 Vd Vd

- Sosanh Mva M;:

+ Trudng hop M’ > M_: gid thiétlai A tdnglén
dénkhi M =M

+ Trudng hop M < M_: c6 thé gid thiét lai A |
dé tinh lai sao cho M, 16n hon va gan bang M cho
tiét kiém.

Kiém tra ham lugng c6t thép:

_sytot. tot

A

3.Bai toan ap dung

Trong phan nay 2 ¢t tron truc C4 va B4 sé dugc
tinh toan ctia cong trinh khach san Hung Thinh,
quéan 4, TP. H6 Chi Minh. Cong trinh gom c6 9
tang, tang 1 cao 4,5m dugc st dung délam sanh don
khach, phong lam viéc va nha bép (Hinh 2), ting 2 va
3 cao 3,7m dugc st dung dé€ lam phong hoi nghi va
tiéc buffet, cac tang con lai cao 3,7m dugc st dung dé
lam cac phong khach san. Céc cot C4 va B4 nam gitia

2/umin < :ut - lumax

)

I I ETTT® =

£

o €l
fod €2

X
’
{3

ko3 <
Hinh 2. Mt bang tang 1

M'= Nne, =5670,19x1,2x0,01833 =124,6kNm

sanh tdng 1 va phong buffet tang 2 nén can dugc lam
cot tron d€ dam bao yéu t6 thdm my va an toan. Vat
liéu sti dung bé tong B25, c6t thép CB-400V.

Cong trinh dugc moé hinh trong phan mém
ETABS d€ xac dinh cac néi luc. Chon ra 1 cdp ndi
luc @€ tinh todn thu cong tai tiét dién chan cot B4
tang 1 ¢6 luc doc16n nhat: N =P =-5670,19 kN;
M, = M, = 3579 KNm; M, = M, = 2,43 KNm.
Chon trtIdc kich thudc tiét d1en cot tron D- dUO’ng
kinh cot; D = 550mm = 2r. Momen sau khi uén doc
tinh dugc vdi do léch tdm ban ddu e = 18,33mm va
hés6uéndocn=12:M'= Nne, = 5670,19 x1,2 x
0,01833 = 124,6kNm.

* Xac dinh dién tich tuong déi ctia viing chiu
nén ctia bé tong &

- Gia thiét tong dién tich tiét dién ngang c6t thép
thiét ké: A, = 4908 mm? (10025)

- Tinh N, = 077RA + 06I5RA =
0,77x14,5xmx5502/4 + 0,645%x350x4908 = 3759060
N =3759,06 kN

ViN =5670,19 kN > Nqu = 3759,06 kN thi tinh
ding dan & _ theo diéu kién:

N+R A, +R AN o0

5778, tot

_ T
Saa R,A+2,55R A

§° 78, tot

vag=0

Bang 1.Tinh todn vong lap gia tri §, ctB4tang 1

1 0010 0063 1,005 0948 0948 0,000 0,161 0,004
21000 0000 1,098 0944 094 0000 0175 0,005
30505 -0031 109 0942 092 0000 0,82 0,006
4 0753 -1000 0992 0874 0874 0000 038 0,057
5 0876 -0702 1024 0895 085 0000 0324 0,034
6 0938 -0379 1058 0918 0918 0000 0256 0,017
7097 -0551 1,040 0905 0905 0000 0293 0,025
8 0892 -0629 1031 090 090 0000 0309 0,030
9 089 -0591 103 0903 093 0000 0301 0,027
10 0903 -0571 1,038 0904 0904 0000 0297 0,026
11 0905 -0561 1,039 0905 0905 0,000 0295 0,026
120904 -0566 1038 0904 0904 0000 029% 0,026

Chon & = 0,01 ban déu tinh dugc §_, = 0,948.
Chon lai gid trj € _va thuc hién tinh todn lai cho dén
khi§,  =§&_ thidiing. Saunhiéu vong lap tinh todn
dugc cac gia tri nhu bang sau:

* Xéac dinh kha nang chiu luc giéi han cta tiét
dién M :

- Sau khi ¢6 dugc & = 0,904 théa man diéu kién
thay céc thong s6 trong bang 1 thi tinh M theo
cong thic:




2 sin® 7&.
M, =—R Ar ——==+
3 V4
SlH7Z'
+RSAS tot Clr +¢
T
2
:£x14,5x—7r><550 ><275><0’026+
3 4 T
+350><4908><(0 96+0j x230 =
Vs

=42402672Nmm = 42,40kNm

-Sosanh M’ va M : Ta thdy M’ = 124,6kNm > M|
= 42,40kNm do d¢ tiét dién khong dam bao diéu
kién bén. Cén gia thiét lai lugng c6t thép 16n hon.
Sau nhiéu l4n lap thi tim dugc lugng cot thép bo tri
1214025 c6 A, = 6870 mm’ v6i kha nang chju luc
tinh dugc M = 156 81kNm > M’ = 124,6kNm. C6
thé tiép tuc gia thiétlai A~ dé tinh sao cho Mu =
M’ khi do lugng cot thép 1a tiét kiém nhat.

Tuong tu véi cot C4 tang 3 chon ra 1 cdp noi
luc tai tiét dién chan cot cé do léch tAm 16n nhét:
N =P =-3956 kN; M__ = M, = -166 kNm; M =
M= = -28,9 kNm. Chon trudc kich thudc tiét dién
cot tron: D - duong kinh cot; D = 550mm = 2r.
Momen sau khi u6n doc tinh dugc vé6i do 1éch tam
ban dau e, = 42,6mm va hé s6 u6én doc n =1,09: M'
= NT]eo = 3956 x 1,09 x 0,0426 = 183,7kNm. Véi
cac budc tinh toan tuong tu sau nhiéu lan lap tha
cong chon dugc lugng cot thép bé trila 12012 ¢
A__=3770 mm® v6i kha ning chiu lyc tinh dugc

s,tot

M, = 186,07kNm > M’ = 183,7kNm.

4. Chuong trinh tinh toan cot tron bé tong cot thép

theo TCVN 5574-2018

4.1. Luu do tinh todn

Chuong trinh dugc khdi tao trén giao dién GUI
cia MATLAB, dugc st dung c6 hiéu qua, nhanh
chong va don gian xac dinh luc dién tich tiét dién
ngang ctia cot thép va ham lugng c6t thép trong cot
tron BTCT. V6i méi cdp ndi Iic (N, M, M) chuong
trinh sé tinh ra mot gia tri dién tich tiét dlen ngang
ctia cGt thép A ;s sao cho khd nang chiu luc cua tiét
dién M dugc gi6i han 16n hon M’ nhung khong
vugt qua 0,01M’ Sau d6 chuong trinh sé so sainh
cac gia tri tinh ra dugc tu cac cdp noéi luc va xudt
ra gia tri 16n nhdt cho 1 phén ti cot. Tu cac budc
tinh todn & cac muc trén, luu do6 tinh toan dé chay
chuong trinh dugc thiét lap nhu hinh 3.

4.2. Huéng dan st dung chuong trinh

Chuong trinh dugc xay dung trén nén giao dién
GUI ctia phan mém MATLAB. Sau d6 dugc dong
g6i thanh 1 chuong trinh doc 1ap d€ chay trén cac
may tinh ma khong can cai dit MATLAB. Céch su
dung nhu sau:

- Cai dit chuong trinh: chay file cai dat

MCRinstaller theo file huéng dan trong géi chuong
trinh. C6 thé download file theo dudng link: https://

& Calculstion_4C - *

E6 :
e e LA Doivd enln TR
s, E—
1 Emu W
STORY L

(m) %)

STORY 1
STORY 2
STORY 3
STORY 4

STORY 5

Hinh 4. Giao dién chuang trinh tinh toan 4C (Concrete Circular Column
(alculation)

[4] Calculation_4C — X

Insert  Guide El
1| TRIGNG BH XAY DUNG MIEN TRUMG
KHOA XAY DUNG
S | Uy MON KEF AL COMG TRIML
[B8Sig o2 - |

STORY L

(m) (%)

STORY1 | 45 | 07 | 550  6322.87 2.66133 Ok

STORY2 | 37 | 07 | 550 7219.59 3.03877 Ok
STORY 3 550  4730.05 1.9%091) Ok
STORY 4

a) Cot B4
[4] Circleconcrete v2 = X
Insert  Guide El
] TRUERG BH XAY DUNG MIEN TRUNG
—==* |BO MON KET CAU CONG TRINK

CB400-v v|

STORY L " -- I Ghi chi
(m) (%)

STORY 1 0.7 5280.56 2.22262] Ok

STORY2 | 37 0.7 550 623655 2.625 Ok

STORY3 | 37 | 07 | 550  3743.41 157562 OK
STORY 4 \ '

b) (6t (4 Hinh 5. Két qua tinh c6t B4 va (4
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(NhapD,aE ¥, LR R,N,M, M, |

[M=1/M§+Mi; e, 2(%00;%0;10mm) e =%; e, =max (e, e, ) ]

3

S b

( 77=1 ] i=0,25D; 4 = l—>l4 6’2—0’280+1’05D;N0r:—2’502Eb1
1,5¢,+D A

M: |
e
[M Nneo ] ! Nhap AStot J

[ Al

77RbA+0645R >N ]
VV h 4 S
Nhépaz0,0l;sz,l;Eiz (a+b)/2 ) Nhépaz0,0l;sz,l;E = (a +b)/2
N+RA Sinzz”é N+R A, +R A" 227’;‘5
e = R A+ RSA:; #=L6U-133c)c, ST RAn2 SSR A, »=0
v S ’ S

[ IEi - Ecir| < 6 = 0,001 ]7}3 [ IEi - Ecir| < 6 = 0,001

b S Gd;:ﬁ
(=5 (-) (=) (b5 )——

A 4

M, =§RbA sin” 2L, M i R4, (—sm” cir +(0Jrs
VA T

(
\

b

A =054, JiL(IM -M'| <0,01M' ]

b

Nhap lai D, tinh lai |, § A,
[tfi Bat dau H 0,4% < 4, —733%

+D

( Chap nhén A
v

( Két thuc ]

s,tot

Hinh 3. Luu d6 tinh toan cdt tron




www.mathworks.com/products/compiler/matlab-
runtime.html ; v6i phién ban R2017b.

Sau do6 chay file Calculation_4C.exe.

- Giao dién chuong trinh:

1- Lay dii liéu trong file EXCEL vao chuong trinh

2- Huéng dan céc buéde st dung chuong trinh

3 — Chon loai vat liéu bé tong va cot thép

STORY 1,2,3,4,5: phan tl cot dang tinh thudc
cactang 1,2,3,4,5.

Khai béo cac thong s6 :

L(m): chiéu dai thuyc cua cot.

W: hé s6 ké dén bién dang cua cot 6 vi tri bét loi
nhit cla tai trong

D(mm): Buong kinh cét tron.

RUN: chay chuong trinh

Két qua tii chuong trinh :

As(mm?) : Dién tich tiét dién ngang I6n nhat
cua c6t thép tinh dugc tu cac t6 hgp noi luc.

(%) : Ham lugng cot thép cot.

4.3. Két qua tinh toan ctia chuong trinh

Két qua chuong trinh tinh toan dugc cho 3 tang
ctia cot B4 trong muc 3.

Gia tri dién tich tiét dién ngang ctia cot thép
cho t6 hgp ¢6 luc doc 16n nhit tai tiét dién chan cot
cua cdt B4 theo chuong trinh tinh dugc la A=
6323mm? nho hon gid tri tinh toan béng tay trong
muc 31a A = 6870mm?* Kha nang chiu luc gioi
han ctia chuong trinh tinh dugcla Mu =125,49kNm
> M’ = 124,6kNm va rat sat so véi M.

Gid tri dién tich tiét dién ngang ctia c6t thép
cho combo9 tai tiét dién chan cot ctia cot C4 theo
chuong trinh tinh duge la A = 37434mm?
nho hon gia tri tinh todn bing tay trong muc 3 1a
A, = 3770mm’. Khd nang chiu lyc giéi han cua
chuong trinh tinh dugc 1a Mu =184,7kNm > M’ =
183,7kNm va rit sat so v6i M

Két luan

Tinh todn c{t tron mot cach thi cong mat nhiéu
thoi gian khi thuc hién nhiéu budc ldp va phai chon
lai dién tich tiét dién ngang cot thép A nhiéu lan
dé dam bao di€u kién vé kha nang chiu luc M . Két
qua tinh ra c6 su chénh léch 16n gitia M, va mo6 men
ctia ngoai luc sau khi ké dén uén doc M’ dan dén
lugng c6t thép da chon khong phai la nho nhat.

Chuong trinh tinh toan dién tich tiét dién ngang
cotthép A cho cot tron bé tong ct thép mot cach
nhanh chéng, hiéu qua véi thoi gian nhép di liéu
va tinh todn cho ca 5 tang v6i s6 lugng t6 hop tuy y
khong mat qua 2,0 phut. Cung gia tri kha nang chiu
luc gidi han cta tiét dién M 16n hon m6 men ctia
ngoai luc sau khi ké dén uén doc la M’ véi chénh
léch khong qud 1%M: Do d6 gid tri A, tinh dugc

la tiét kiém nhat dé€ ti d6 nguoi st dung lua chon
bé tri cot thép phu hgp cho cong trinh.

Chuong trinh c6 thé dugc st dung hiéu qua
trong giang day, hoc tap, lam tai liéu tham khdo
cho giang vién va sinh vién; ciing nhu c6 thé st
dung trong san xudt, dung cho so sanh kiém tra,
doi chiéu véi nhiing két qua tinh toan theo nhiing
phuong phap khac.

Mac du dé tai da dat dugc mot s6 két qua quan
trong nhu trinh bay & trén nhung van con mot s6
han ché c6 thé b sung d€ ting thém mtic do su
dung hiéu qua ctia dé tai nhu:

- Tang thém s6 lugng ting co thé tinh toan;

- C6 thé tinh toan cho nhiéu ky hiéu cét trong
mot 1an tinh toan.Od
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