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Dé xuat phuong phap tinh toan kha nang
chiu luc caa lien két c6t cung caa cét vach vdi

dam san BTCT

Propose method to calculate the resistance of the connection of composite column's steel

with reinforced concrete beams or slabs

>PDINH VAN TUNG
Khoa XDDD va CN, Trudng Pai hoc Xay dung Ha Noi.

TGM TAT

Bai bao trinh bay phuong phép tinh toan kha néng chiu lyc cia lign
ket cdt citng cia cat vach vai ddm san be tong cdt thep (BTCT)
dua trén trén tieu chudn chau Au Eurocode 4 (EC4) va Iy thuyst
tinh toan co hoc cong trinh. Hién nay, trong cac tiéu chudn xay
dung hien hanh cia Viet Nam (1] (2] chua cd hudng dén tinh ton
cho két céu lign hop thép - bé tang nai chung va lién két cdt cing
ciia cit vach vai ddm san be tang cdt thép ndi rigng. Vi vay trong
bai bao nay, tac gid dé xuat phuong phap tinh toan kha ning chiu
lwc ciia lién ket cdt cing cia cot vach vai ddm san BTCT dua trén
tieu chudn EC4 [8] va phan mém tinh toan CSI Column d& duoc tac
gié ap dung trong du &n thyc té, tir do, tac gid dwa ra nhing kign
nghi cho céc ki su xay dung trong viéc &p dung tinh toan thigt k&
cong trinh trong thyc t& & Viet Nam duge dua ra trong phan cudi
ciia bai bao nay.

Tir khéa: Lien két; lien hop thep - bé tang; cét cing; dinh chiu cét;
Furocode 4

ABSTRACT

This paper presents a method for calculating the resistance of the
connection of composite column's steel with reinforced concrete
beams/slabs based on Eurocode 4 (EC4) and the mechanic theary
of building. Currently, in VietNam's current standard (1] (2], there
are no calculation guidelines for composite columns in general
and the connection of composite column's steel with reinforced
concrete beams/slabs in particular. So in this article, the author
proposes a method to calculate the resistance of the connection
of composite column's  steel with reinforced  concrete
beams/slabs based on the European standards EC4 (8] and SCI
Column calculation software has been applied by the author in the
actual project, from which, the author gives recommendations for
civil engineers in applying building design calculations in practice
in Vietnam given in the last of this article.

Key words: Connection; composite column; structural steel;
headed stud: Eurocode 4

1. DAT VAN PE

Thai gian gan day, & Viét Nam cac dy an nha nhiéu tang dugc
thiét ké va thi cong xay dung tré nén kha phé bién, dac biét cac du
an cao tang va siéu cao tang ngay cang dugc trién khai nhiéu do
nhu cau cta xa hoi. Trong d6, kha nhiéu dy an sir dung két cau lién
hgp thép - bé tdng trong cac cau kién chiu nén nhu cot, vach dé
tdng ham lugng thép va giam kich thudc tiét dién theo yéu cau clia
kién trac. Két cdu nay tan dung dugc dong thai cac uu diém vé mat
dac trung cd ly cla vat liéu thép va bé tdng dé cung tham gia chiu
lyc. Vi vay, dac biét hiéu qua trong trudng hgp cét vach yéu cau bo
tri c6t thép c6 ham lugng 16n nhu cot vach lién két véi dam hodc
ban chuyén. Ngoai ra, st dung c6t cling c6 thé gidm kich thudc tiét
dién cot vach, tang dién tich thong thiy cho cac dy an. Tuy nhién,
céc tiéu chuan hién hanh cla Viét Nam [1] [2] chua c6 hudng dan
tinh toan cho két cau cot vach lién hgp thép - bé téng. Vi vay, tiéu
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chuén EC4 [8] c6 thé dugc tham khao va ap dung trong viéc tinh
toan loai hinh két cau nay.

Hién nay, & Viét Nam mot s6 tac gia da nghién ctru va bién
soan tai liéu hudng dan dé cap vé két cau dam san, cot vach
lién hgp thép - bé téng [5] [6]. Tuy nhién, cac tai liéu trén mai
chi dua ra phuong phap va vi du tinh toan vé kha nang chiu
luc theo tiét dién mat cdt ngang cla cot vach, chua di sdu lam
ré viéc tinh toan kha nang chiu luc cta lién két cét clng cla
coOt vach vai dam san bé tong c6t thép. Do d6, nghién clu
phuong phap tinh todn kha néang chiu luc cua lién két cot
cing cla cét vach vai dam san bé téng c6t thép dua trén tiéu
chuén EC4 [8] va ly thuyét tinh toan co hoc céng trinh mang
tinh cdp thiét. T d6, tac giad dua ra nhing kién nghi cho cac
ky su xdy dung trong viéc 4p dung tinh toan thiét ké cong
trinh trong thuc té & Viét Nam.
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2. PHUONG PHAP TINH TOAN KHA NANG CHIU LUC CUA
LIEN KET COT CUNG CUA COT VACH V&I DAM SAN BTCT

2.1. Nguyén ly tinh toan

Nguyén ly cta cét cliing trong cot vach cling giong cét thép
mém 13 dé truyén luc dugc phai du neo, tuc la luc kéo hodc nén
trong c6t thép phai truyén dugc vao vung bé tong lién két. Vi
c6t thép mém thi chinh 1a luc dinh nhan vai dién tich bé mat
ti€p xuc cta thanh thép véi bé tong ving lién két con véi cot
cung thi chinh la luc chéng truot do dinh chiu cat ti vao ving bé
tong lién két.

DGi véi cac cot vach BTCT st dung cbt cing tai vi tri lién két
vGi dam san BTCT thi doan c6t cliing cdm vao dam san phai du
dé truyén luc tir c6t cliing vao vling bé téng lién két. Thong
thudng, lién két nay phai chiu dugc (ing luc I6n hon hodc bang
ung luc trong c6t cing. Nhu vay, s6 lugng dinh chiu cat bo tri
trong doan c6t ciing cdm trong dam san phai chiu dugc ng luc
trong thép hinh.

2.2. Cac gia thiét co ban

Khi tinh toan toan két cu cét vach lién hgp thép - bé tong, tiéu
chudn EC4 [8] dua trén cac gia thiét cd ban sau: Tiét dién phéng,
nghia |a sau khi bién dang tiét dién van dugc coi la phéng; su lién
két gilra thép va bé téong dugc dam bao cho dén khi cot bi pha
hoai; bd qua cudng dé chiu kéo cla bé tdng; ndi luc tadc dung phan
bé tuyén tinh.

Khi tinh toan lién két ¢t ciing cla cdt vach véi dam san bé
toéng cét thép gia thiét tiét dién thép hinh la tuyét d6i cing khi
phan phoi tng luc trong thép hinh dén dinh chiju cat.

2.3. Trinh tu tinh toan

Phuong phap tinh toan ma tac gia dé xuat dugc thuc hién theo
trinh tu sau:

+ Xac dinh ndi luc tac dung vao c6t cing;

+ Phan phdi néi luc tac dung vao dinh chiu cat;

+ Xac dinh kha ndng chiu cat cia mét dinh chiu cat;

+ Kiém tra kha ndng chiu luc ctia dinh chiu cat.

2.4, Xac dinh néi luc taic dung vao cét ciing

Trong phuong phap nay, tac gia st dung phan mém tinh toan
két cau Etabs dé md hinh téng thé céng trinh va xac dinh dugc noi
luc tac dung 1én cot vach. TUr d6, nhap théng tin vé kich thudc tiét
dién, thép hinh, ¢t thép thudng va noi luc cda vach vao phan
mém tinh toan CSI Column va xac dinh dugc (ng suat xuat hién
trong c6t cing.

Gia tri n6i luc tac dung 1én c6t cling (N, Mo, M) dugc xac dinh
theo cac céng thuc (1),(2),3):

— M M cx MC)’
O-max - A Wx + Wy (1)
N ¢ M cx MC)’

- — — 2

N[» — Omax T O in 3)

A 2
trong doé:
Omax s O, ¢ 12 Ung sudt I6n nhat, Ung sudt nhé nhat xudt

hién trong c6t cling;

Mo ,Mgy: 1a mé men udn quanh céc truc tuong tng X, Y tac
dung lén ¢c6t cing;

Wy, Wy: la @6 cling chéng udn quanh céc truc tuong tng X, Y
cla tiét dién c6t clng;

Nc: 1a luc doc tac dung 1én cét cing;

A: dién tich mat cit ngang clia cét cing.

Tiét dién mat cat ngang c6t cling dién hinh cla cot vach lién
hap thép - bé tédng c6 bé tri dinh chiu cét thé hién trén Hinh 1:

Y

T \=
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Hinh 1. Tiét dién ngang ct cling

2.5. Phan phdi ndi luc tac dung vao dinh chiu cat

- Trudng hgp c6t cling chiu nén (N> 0)

Luc tac dung lén méi hang dinh P; dugc xac dinh theo céng
thuc:

P — cd + ny+Mny (4)
op T L Tl
bor g
= =
trong doé:

n: la s6 hang dinh;

X, y: 1a toa d6 hang dinh can tinh;

Xi, ¥i: |a toa d6 hang dinh thu i;

Nea: la luc cat doc tac dung lén dinh chiu cat, dugc xac dinh
theo cong thic sau:

ch = Nc - Ncb (5)

Neb: [a khéd ndng chiu nén cuc bé clia bé tong, dugc tham khao
theo cong thic (6.63) trong Eurocode 2 [7]:

N, =34f, 6)

trong doé:

fcd: la cudng do chiu nén tinh todn cda bé tong theo tiéu

chuén Eurocode 2 [7];

A: 1a dién tich mat cit ngang cuta c6t cing.

- Trudng hgp c6t ciing chiu kéo (Nc< 0)

Luc tac dung lén méi hang dinh P; dugc xac dinh theo céng
thuc:

B:MiMcxyiMny

n L 2 &2
_Z:lyi Zixi
i= i=

2.6. Xac dinh kha nang chiu cat cia mét dinh chiu cat

7)

Kha ndng chiu cét ctia mét dinh chiu cdt P, dugc xac dinh
theo cac cong thuc (6.18), (6.19) trong tiéu chudn EC4 [8] nhu sau:
_0,8f,md>/4
ul 7,

0,292d?[f E.,
= e ©)

F,=min(F,; F,,) (10)

(8)
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a=0,2(%+1) néu3 <he/d <4
a=1néuh./dz=4.

trong do:

7y :1a héso, 1ay bang 1,25;

d: 1a duéng kinh dinh chiu cdt, 16mm < d < 25mm;

fu: la gigi han bén cua vat liéu dinh chiu cét, khong 16n hon
500 N/mm?;

fck: la cudng d0 chiu nén dac trung cla bé tong theo

Eurocode 2 [7], vGi bé téng cé dung trong khéng nho hon 1750
daN/m3;

hsc: 1a chiéu dai dinh chiu cat.

Kha nang chiu cat cta 1 hang dinh dugc xac dinh theo céng
thuc:

[Pl=m x P 1)

trong do:

m: 1a s6 lugng dinh trong 1 hang;

[P]: 1a kha nang chiu cat cta 1 dinh.

Kiém tra kha nang chiu luc cta dinh chiu cét:

|P|<[P] (12)

vGi Pila lyc cét tac dung Ién hang dinh thui.

3. THiDU TiNH TOAN TRONG CONG TRINH THUC TE

Thi du tinh toan dugc tac gia ldy trong qua trinh tinh toan kiém
tra chi tiét cot vach trong cong trinh thuc té da dugc xay dung. D6
la céng trinh “Khu can hd quang trudng vinh dao (L6 dat CT-06)"
thudc khu d6 thi Thuong mai & Du lich Van Giang huyén Van
Giang tinh Hung Yén. Thong s6 quy mé chinh ctia dy an nhu sau:

- S8 tang ham: 02 tang; s ting ndi: 41 ting

- S8 két cau ban chuyén nhip 16n: 03

" Hinh 3. Phéi cinh t6ng thé ran -
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3.1. Thidu 1 - Trudng hgp ¢t citng chiu nén:

Cho mét vach lién hgp thép - bé téng tiét dién hinh chir nhat
chiu luc trong mét tang clia mét tda nha cao tang vdi cac s6 liéu:
bxh = 700x4600 (mm), thép hinh 1600x300x40x60 (mm), c6t thép
thudng bé tri 923332, Bé tong cap bén B45, thép hinh c6 cudng do
tiéu chudn f, = 345 MPa, dinh chéng cat c6 gisi han bén f. = 500
MPa, cét thép thudng mac CB500-V. Noi luc tac dung tai tiét dién
dau vach (vi tri lién két ¢t ciing véi dam chuyén): N= 70500 kN, My
=-3000 kN.m, My = 60000 kN.m.

Kiém tra kha nang chiu luc cta lién két két cét cing clia vach
v6i dam san BTCT.

BE RONG VACH,

CSE
£k
SANZ(?:?JYEN
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CHIU CAT

|pr— 100252200
I=100mm 1=100mm

0
200] 300 |200| T
200, 300 200

T 1

[ L consaommanneo

a) b)
Hinh 4. Chi tiét véch lién hgp Thidu 1
a) Mdt cdt ngang; b) Mdt cdt dimg
Két qua tinh todn Thidu 1:
Gi4 tri Ung suat xuat hién trong cét ciing dugc thé hién trong
hinh 3:

Hinh 5. Gia tri ting sudt xac dinh trong phan mém CSI Column
Gia tri Ung suat xudt hién trong c6t cing: O,x = 212 Mpa,

O in =1 35 Mpa

mi

Trong trudng hgp nay c6t ciing chiu nén.

Trinh tu tinh toan kha nang chiu luc cda lién két két cét clng
cla véach véi dam san BTCT dugc trinh bay & muc 2 cta bai bao. Két
qua tinh toan dugc trinh bay trong bang sau:

Bang 1. K&t qua tinh toan Thidu 1

Hang dinh i (mm) yi (mm) Pi (kN) [P] (kN)
1 -62.5 -300 306.9 1413.7
2 62.5 -300 779.9 1413.7
3 -20 -150 470.9 1413.7
4 20 -150 622.3 1413.7
5 -20 0 4741 1413.7
6 20 0 625.5 1413.7
7 -20 150 477.3 1413.7
8 20 150 628.7 1413.7
9 -62.5 300 319.7 1413.7
10 62.5 300 792.7 1413.7
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Tu Bang 1 c6 thé thay lién két ddm bao kha nang chiu luc va
cac dinh chéng cat cé néi luc phan b6 khong déu do anh hudng
clia mé men léch tam trong thép hinh.

3.2, Thidu 2 - Trudng hgp ¢t ciing chiu kéo:

Cho mét vach lién hgp thép - bé téng tiét dién hinh chir nhat
chiu luc trong mét tang clia mét tda nha cao tang vai céac s6 liéu:
bxh = 600x5540 (mm), thép hinh 11000x400x40x60 (mm), c6t thép
thudng bé tri 86@28. Bé tong cap bén B45, thép hinh c6 cudng do
tiéu chuan fy = 345 MPa, dinh ch6ng cat c6 gidi han bén fu = 500
MPa, c6t thép thudng mac CB500-V. Noi luc téc dung tai tiét dién
dau vach (vi tri lién két c6t ciing véi dam chuyén): N= 48870 kN, M
=7750 kN.m, My =-85300 kN.m.

Tinh todn kha nang chiu luc cta lién két két c6t cing clia vach
vGi dam san BTCT.

BE RONG VACH

8 20 100 -516.6 942.5
9 -20 100 -395.8 942.5
10 20 300 -515.5 942.5
11 -20 300 -394.8 942.5
12 -125 500 -76.8 942.5
13 0 500 -454.1 942.5
14 125 500 -831.5 942.5
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Hinh 6. Chi tiét vach lién hgp Thi dy 2

b) Mdt cdt ngang; b) Mdt cdt diing

K&t qua tinh toan Thi du 2:

Gid tri Ung suat xuat hién trong cét ciing duoc thé hién trong
hinh 5:

e min'e ha bl as

. v —————
Hinh 7. Gia tri (ing sudt xac dinh trong phan mém CSI Column
Gia tri iing suat xuat hién trong ¢4t cing: O . =-138 Mpa,

O in =157 Mpa

Trong trudng hgp nay cot ciing chiu kéo.

Trinh tu tinh toan kha nang chiu luc cda lién két két cét cling
clia vach vai dam san BTCT dugc trinh bay & muc 2 cla bai bao. Két
qua tinh todn dugc trinh bay trong bang sau:

Bang 2. Két qua tinh toan Thi du 2

Hang dinh Xi (mm) yi (mm) Pi (kN) [P] (kN)
1 -125 -500 -81.9 942.5
2 0 -500 -459.3 942.5
3 125 -500 -836.6 942.5
4 20 -300 -518.6 942.5
5 -20 -300 -397.9 942.5
6 20 -100 -517.6 942.5
7 -20 -100 -396.8 942.5

TU Bang 2 c6 thé thay lién két ddm bao kha nang chiu luc va
cac dinh chéng cat cé néi luc phan b6 khong déu do anh hudng
clla m6 men léch tam trong thép hinh. Trudng hgp nay toan bd
dinh chéng cat chiu tac dung cla Ung luc trong thép hinh.

4, KET LUAN

Bai bdo trinh bay phuong phap tinh todn kha nang chiu luc cda
lién két két c6t cling clia cot vach lién hgp thép - bé tong véi dam
san BTCT dua trén tiéu chuan Eurocode 4 va ly thuyét tinh toén cg
hoc cong trinh. T cac két qua clia bai bao, c6 thé dua ra két luan
sau:

- Phuong phap tinh toan kiém tra lién két c6t cing cla cot
vach lién hgp thép - bé téng v6i dam san BTCT tac gia trinh bay
trong bai bao dua trén tiéu chudn EC4 [8] va cc s& khoa hoc rd
rang da dugc kiém chiing trong cong trinh cao tang thuc té.

- Luc cét tac dung vao dinh chiu ct rat 16n, kho kiém soat, do
dé viéc tinh toan va kiém tra kha nang chiu luc cda lién két nay la
quan trong va can thiét, anh huédng lon dén kha nang lam viéc cda
cot vach lién hgp thép bé tong. Lién két nay can dugc nghién clu,
hudng dan, xem xét tinh toan ky ludng trong thiét ké Két cau cong
trinh dam béo an toan téng thé cho cac céng trinh xay dung dac
biét la nha cao tang;

Tiéu chudn hién hanh ctia Viét Nam [1] [2] chua hudng dan tinh
toan Két cau lién hgp thép - bé tong. Tiéu chuan EC4 [8] mdi chi
dua ra ly thuyét chung tinh toan Két cau lién hgp thép - bé tong va
chua hudng dan cu thé tinh toan lién két c6t cing cla cot vach
lién hgp vai dam san BTCT. Do d6, phuang phap tinh toan lién két
c6t cling cla cot vach lién hgp véi dam san BTCT dugc trinh bay
trong bai bdo da dugc kiém chiing trong du an thuc té. Cac ky su
xay dung c6 thé can nhic dp dung phuong phap nay dam béo co
s& khoa hoc trong viéc thiét ké cac cong trinh tai Viét Nam.
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