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TOM TAT: Két ciu lién hop thép - bé tong da dwoc sir dung phd bién & cac nudce phat trién trén thé gisi,
con tai Viét Nam két cdu nay ciing dang dan duoc dua vao sir dung trong cc cong trinh nha cao tang.
Cung v6i su phat trién nhanh chéng nha cao tang va cac uu diém cia két cu lién hop so voi két cdu bé
tong cdt thép thong thuong thi trong thoi gian sp toi két cau lién hop thép - bé tong s& duoc sir dung rong
rii. Trong hé két cau lién hop thép - bé tong, cot giir vai trd hét stic quan trong, nd chiu nén 1a chi yéu,
mot s6 trudng hop ¢6 thé chiu udn & mot hodc hai phuong. Cot lién hop thép - bé tdng co cbt chir thap co
thé gitp cot lién hop chiu udn ca hai phuong dé dam bao kha ning chiu lyc, ting khong gian sir dung va
dap tng nhu céu vé kién tric ciing nhu loi ich kinh té.

TU KHOA: Cot lién hop thép - bé tong, tiét dién chir thap, chiu uén hai phuong.

ABSTRACT: The steel-concrete composite structure has been widely used in developed countries around
the world, and in Vietnam, this structure is gradually being implemented in high-rise buildings. Along
with the rapid development of high-rise buildings and the advantages of the composite structure
compared to conventional reinforced concrete structures, the steel-concrete composite structure will be
extensively utilized in the near future. In the steel-concrete composite system, columns play a crucial role
as they primarily withstand compression, while in some cases, they may also experience bending in one
or two directions. The steel-concrete composite column with a cruciform core can enable the column to
withstand bending in both directions, ensuring load-bearing capacity, increasing usable space, and
fulfilling architectural requirements as well as economic benefits.

KEYWORDS: Steel-concrete composite column, cross-shaped section, cruciform core, bending, load-
bearing capacity.

Muc tiéu ciia bai bao nhim trinh bay nghién
ctru 1y thuyét tinh toan va mé phong ung xir cta
cot lién hop thép - bé tong boc hoan toan 16i tiét
dién chir thap.

1. GIOI THIEU

Két ciu lién hop thép - bé tong da duoc sir dung
phd bién & cic nude phat trién trén thé gidi, con tai
Viét Nam két cdu nay ciing dang dan dugc dua vao
sir dung trong cac cong trinh nha cao ting. Cling voi
su phét trién nhanh chéng nha cao ting cia ta hién
nay va cac quan diém ciia két cau lién hop so véi két
cAu bé tong cbt thép thong thuong (dang dugc su

B6 cuc cuia bai bao bao gdm cic phan sau.
Phan 2 1y thuyét tinh toan. Vi du tinh todn ¢ phan
4. Cuoi cung la ket luan.

2. LY THUYET TiNH TOAN COT LIEN HQP

dung pho bién) thi trong thoi gian sip toi day loai két
cAu nay s& duoc sir dung rong ri [1].

Trong hé két cdu lién hop thép - bé tong, cot
gilt mot vai trd hét sitc quan trong, né chiu nén 1a
cha yéu, mot sb truong hop c6 thé chiu uén & mot
hodc hai phuong. Viéc chon tiét dién thép phu hop
c¢6 thé gitp cot lién hop dam bao kha nang chiu
luc, tang khong gian sir dung va lgi ich kinh té.

THEP - BE TONG

2.1. Ly thuyét chung

C6 hai phuong phép tinh todn:

Phuong phép thir nhit 1a phuong phép tong quét,
yéu cau tinh dén anh huong cia sy lam viéc phi
tuyén va cdc yeu to ché tao khong chinh xdac. Phuong
phap nay cé thé ap dung cho tiét dién khong doi xiung
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va cot co tiét dién thay dbi. Cach tinh dung phuong
phép s6 va chi c6 thé ap dung khi ding chwong trinh
tinh toan duoc l4p thanh riéng. Trong tiéu chuan thiét
ké khong chi dan cu thé phuong phap nay.
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Hinh 1: Cdc dang cét lién hop thép - bé tong

Phuong phép thi hai, 1a co s& dé thanh 1ap tiéu
chuén thiét ké ctia mot s6 nudc Chau Au trude khi
thanh 14p tiéu chudn chung va sau do ciing chinh la
Eurocode. Phuong phép nay su dung cac duong
cong udn doc cua cot thép cé ké dén su ché tao
khong chinh xac dugc théng nhit giita nhiéu nudce
nén goi 1a duong cong ubn doc chiau Au. Ching
dugc gidi han cho cdt lién hop co tiét dién khong
d6i va c6 hai truc dbi xtng.

Ca hai phuong phap nay déu dya trén cac gia
thuyét sau:

- Céc thanh phﬁn clia tiét dién lam viéc nhu mot
thé théng nhét trude khi dat t6i trang thai gioi han;

- Khi ciu kién chiu luc dat téi trang thai gidi
han van xem rang tiét dién phang, cho phép ap
dung cac gia thiét co ban cta sirc bén vt lidu;

- Khi cAu kién chiu luc dat t6i trang thai gioi han
thi toan bo tiét dién, ca phan thép va bé tong déu
cung dat gioi han cuong do tinh toan cua chiing;

- Trong cau kién lién hop, luc dinh két giira bé
tong va thép chua bi mat di, hay noi cach khac két
céu s& bi pha hoai trude khi thép va bé tong truot
1én nhau.

2.2 Piéu kién dé dam bao 6n dinh cuc bd ciaa
16i thép

Su c¢6 mat cua 16p b€ tong s€& ngan can hién
tuong mat on dinh cuc bd cua ban thép. Pi€u nay
duoc théa man khi dam bao diéu kién:

DPéi v6i céc tiét dién duge boc bé tong hoan
toan y€u cau chicu day 16p bé tong khong duoc
nho hon gia tri 16n hon hai gia tri 40 mm va 1/6 bé
rong b cua canh 161 thép.

3.SU LAM VIEC CUA CQT LIEN HQP THEP
- BE TONG CHU NHAT CHIU NEN UON

3.1. Sw lam viéc cia cgt lién hop thép - bé tong
chiu nén udn theo phwong truc khée

Can tién hanh kiém tra kha nang chiu lyc ctia cot
doi voi ting truc doi xtmg. Kha nang chiu luc cua cot
dudi tac dung cua momen va luc doc (theo hai truc
ndi chung) dugce xac dinh theo duong cong tuong tac
M- N. Trén dudng cong thé hién cac gidi han:

Diém A: Kha nang chiu nén

Na =Npira; Ma=0

Diém B: Kha nang chiu uén

Ng = 0; Mg =My ra

Piém C: C6 cung kha nang chiu uén nhu B
nhung c6 luc nén

f
Ne=Npmra = Acaﬁk; Mc =M rg

o

05N | L

Hinh 2: Duong cong twong tdc luc nén
va momen uon

biém D: Momen udn gidi han 16n nhat

1 1 f
Np==N =—A. 0k
D 7 pm.Rd 7 c Ve
f f 1 f
Mp =W, =+ W, = +-W =k
Va Vs 2 Ye

Trong cac cong thirc trén o = 0.85 vdi cot boc
bé tong va a =1.0 d6i vé6i cot rong nhoi bé tong
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Hinh 3: Phin bé irng suit twong ieng véi dwong
cong twong tdc cgt theo phwong truc khoe
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3.2 Suw lam viéc ctia cgt lién hop thép — bé tong
chiu nén udn theo phwong truc yéu

Véi cot chiu nén ubn theo phuong truc yéu,
kha nang chiu luc cua cdt cling dugc thé hién cac
gi61 han:
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Hinh 4. Phin bé trng sudt twong ieng véi
dwong cong twong tdc cdt theo phwong truc yéu

Diém A: Kha ning chiu nén

Na =Npira; Ma=0

Diém B: Kha ning chiu ubn

Ng = 0; M =M,1.rd

Piém C: C6 cung kha niang chiu uén nhu B

nhung co6 luc nén.

f
_ _ ck . _
N =Npnra = Aco—% M =M, g
c

biém D: Momen uon gidi han 16n nhat

1 1 f
Ny ==N =—Aa-k
D 7 pm.Rd 2 c Ye
f £l f
Mp =W, =+ W, =+ —aW, -
Va Ys 2 Ve

3.3 Su lam viéc ciia ¢t lién hop thép - bé tong
boc hoan toan 15i thép tiét dién chir thap

Kiém tra tong thé hai phuong udn

a) Cot co tiét dién khong ddi va c6 hai truc
ddi ximg;

b) Ty 1€ lugng thép 6 =0,2 + 0.9;

¢) Po manh quy doi L <2,0;

d) Pbi voi tiét dién boc bé tong hoan toan,
chidu day 16p bé tong boc khong duoc nho hon gia
tri sau:

Trong huéng y: 40 mm < C, <0,4b

Trong huéng z: 40 mm < C, < 0,4h
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Hinh 5. Cot lién hop boc bé tong hoan toan
tiet dién 16i thép hinh chiv thip
Khi d6 kha néng chiu nén t6i da khi bé tong, 15i
thép va cot thép thuong déu dat toi cuong do.

f f f,
Nyjra =A, ——+A0,85-% + A Sk
YMa Ye s

Kiém tra kha nang on dinh cuc bd cua thép hinh

Su ¢6 mat ctua 16p bé tong s& ngan can hién
tuong mat 6n dinh cuc bd cta cac ban thép. Diéu
nay dugc dam bao khi thdéa man diéu kién: Cac tiét
dién dugc boc bé tong hoan toan yéu cu chiéu day
16p bé tong khong duoc nho hon trong hai gia tri
40mm va 1/6 bé rong b cua canh 15i thép.

Kha nang chiu lyc theo hai phuong:

Diém A: Kha nang chiu nén.

NA = Np1,Rd; MA =0 voéi1

f f £
Npira =A, ——+A0,85-%+ A =k
TMa Ye Ys
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Hinh 6: Biéu db phin bé irng sudt véi diém A

Diém D: Momen udn gidi han 16n nhat

1 1 1 f
N, =—N =—Af,=—A, k&
D P pm.Rd P cred 7 cyc
f, 1 f f
Mp =M ax ra =W, oWy~ W =
‘ P20 Ty Py
2
tyi (hy —2tg
+(h2 — 2t ) th, . 2t;,.b3
4 4
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Hinh 7: Biéu do phén bo tng sudt voi diem D Mg =Mp, —h, (%2] fya

Piém B: Kha nang chiu udn. Diém F: Gia st truc trung hoa di qua mép tiét
Ng = 0; M =My ra

dién thép hinh by, Kha nang chiu nén uén
0.85f /Y, Y 0T, Nr = 0; My =Mpira
0,85f= 4 ’)’c fy /v
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Hinh 8. Biéu db phan bé vrng sudt véi diém B '
o ) ) o Hinh 11: Biéu do phén bé irng sudt véi diém F
Can phai tinh toan h,y (khoang qach tor trong
tam thép can truc trung hoa déo cua tiét di¢n)
Truong hop: b2/2 < hpy <hi/2 -ty
NpmrD — Asn'(Zfsd —a fy ) _ Truong hop: tw2/2 < hy <by/2

Ao -ad) Npmrp = A (2fig —0tefq) -

" 2b0 g + 20y (26 — 0t ) (=226 — o)
Woan = (2tes + 1ty )hi +(hy —2tp,)t3, T2bafy + 2(2tp; + 1ty )(nyd - O‘cfcd)
Woen = Wypas + ty 07 Woan = (2t +1,, )hﬁ +(hy =2tp)t5,

=b.h? — - Wy,

2 2
W, - twr (hy =2t L 2taby
P 4 4 Diém G: Gia st truc trung hoa di qua mép tiét
Diém C: Kha nang chju nén udn. di¢n thép hinh t;; Kha néng chiu nén uon.
Ng = 0; Mg =Mira

Nc = Npmra = Acofer/ye;Mc = Mpira
0'35&!" Yc £/ TM. fsg iy

Cén phai tinh toan hyy (khoang cach tu trong
tam thép can truc trung hoa déo cua tiét dién)

0.851 /7, 0/ L/,

i — N

1.-. l | d Np.-\.m
1 =S

Hinh 9: Biéu dé phén bé ikng sudt véi diém C

4
A

Diém E: Gia st truc trung hoa di qua mép tiét  Hinh 12. Biéu dé phan bé teng sudt véi diem G

dién thép hinh ty» 5 )
_ Can phai tinh toan h,y (khoang céach tu trong

0,85 / .
- . tam thép can truc trung hoa déo cua tiét dién)
o Truong hop: hy/2 <h,
J 7’_ . g hop: hy n
’. = . Ll_‘_ Npm.Rd - Asn (2fsd - 0chcd) -
Z|
' _Aa (nyd - (chcd)

Hinh 10: Bidu dé phan bé trng sudt véi diém E " 2b.0 fog

388



Wpan = Wpanl + WpanZ

2
Wpcn = bchn - Wpan - Wps

n

Kiém tra kha nang chiu luc:

_ _Mk(Xd_Xn)
W=ug—-—————
X~ Xn
A =x(1-1)/4
Nsq
X [ L
‘ NpLRd

Mpgq = OaguMpl.Rd
Gia tri cua momen tinh toan Mgg < Mgy

4. Vi DU TINH TOAN

Trong bai bao nay, chung toi chon trudc tiét
dién, chiéu cao cua cot lién hop vudng boc bé tong
hoan toan 16i chit I dam bao do manh cho phép cua
cot. Lap duong cong tuong tdc M-N.

Thiét 1ap cac duong cong tuong tac M-N cua
cot lién hgp vudng boc bé tong hoan toan 151 chir
thap cuing kich thudc tiét dién va chiéu cao cot lién
hop tmg véi truong hop chuyén 30%, 50% dién
tich thép I cua cot ban dau thanh tiét dién thép I,
(theo phuong z) cua cdt lién hop vudng boc bé
tong hoan toan.

Thiét 1ap dudng cong tuong tac ciia cot lién hop
chir nhat boc bé tong hoan toan co tiét dién cot va 16i
thép hinh twong duong véi cét lién hop vudng.

4.1. Cot lién hop boc bé tong hoan toan 15i tiét
dién chir I

Tiét dién cot lién hop: be.he = 600 x 600 mm;

Cot thép hinh b.h =400 x 400 mm, t;= 30 mm,

tw =20 mm.

C6t thép thudng: 8D22

Chiéu cao cot: 4,5 m

Thép hinh str dung S235, bé tong C20/25, thép
thuong su dung CB400V

Zz

|
|
b {

Hinh 13: Cjt lién hgp boc bé tong hoan toan
tiet di¢n chiv 1
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4.2 Cot lién hop boc bé tong hoan toan 16i tiét
dién chir thap (I.=30% I)
Tiét dién cot lién hop: be.he = 600 x 600mm;
Cot thép hinh by.h; =400 x 400 mm, t;= 20 mm,

ty =15 mm
Cot thép hinh by.h, =200 x 300 mm, t;= 18 mm,
ty =9 mm.

Cbt thép thuong: 8D22
Chiéu cao cot: 4,5 m
Thép hinh st dung S235, bé tong C20/25, thép

thuong su dung CB400V
l TN ¥
- I 4 - S pp=i ==
L E s '!- Z . e 1

Hinh 14: Cjt lién hop boc bé tong hoan toan
tiet di¢n chiv thip I, =30% 1
4.3 Cot lién hop boc bé téng hoan toan 16i tiét
dién chir thap (I, =50% I)
Tiét dién cot lién hop: be.he = 600 x 600 mm;
Cot thép hinh bi.h; =400 x 150 mm, t;=25 mm,

tw = 16 mm
Cot thép hinh by.h, =400 x 150 mm, t;=25 mm,
tw = 16 mm

Cot thép thuong: 8D22

Chiéu cao cot: 4,5 m

Thép hinh su dung S235, bé tong C20/25, thép
thuong su dung CB400V

Hinh 15: Cgt lién hop boc bé tong hoan toan
tiet dién chii thap I, = 50% 1
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4.4 Thiét 1ap dwong cong twong tac M- N twong
rng véi cac truwong hop dang xét
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Hinh 16: Biéu do twong tic M-N ciia tiét dién cjt
lién hop boc bé tong hoan toan loi tiét dién chiv 1
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2000 m
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Hinh 17: Biéu do twong tdc M-N
ciia tiét di¢n cgt lién hop boc bé tong
hoan toan Iéi tiét dién chir thap I, = 30% 1
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Hinh 18: Biéu do twong tic M-N ciia tiét di¢n
cot lién hop boc bé tong hoan toan léi tiét dién
chit thap I =50% 1

Théng qua két qua tinh toan kha nang chiu luc
cta hai loai tiét dién cot lién hop boc bé tong hoan
toan 16 tiét dién chir I va 15i tiét dién chir thap ta
6 thé théy O cung diéu kién chiu luc, cung loai vat
liéu va dién tich thép hinh, bé tong va thép thuong
thi kha nang chiu lyc doc 1a nhu nhau. Kha nang
chiu momen thi thay déi khi ta chuyén dan tiét dién
thép tur chir I sang chit thap I, = 30% va chlr thap
L, = 50%. Dua vao két qua tinh toan ta c6 thé so bd
chon kich thude tiét dién phu hop.

5. KET LUAN

Trong bai bao nay, ching t6i trinh bay nghién
ctru tinh toan loai két cdu dua trén 1y thuyét két cau
lién hop thép - bé tong (dugc tinh toan theo
Eurocode 4 [2]) do d6 cin nghién ctru thém bing
mo hinh mé phong va thi nghiém thuc tién dé c6 thé
dua ra duogc cong thic voi do chinh xac cao hon.
Viéc lya chon tiét dién thép hinh 1a chir I hay chir
thap phu thudc vao momen M, tr d6 ta chon ra tiét
dién pht hop nhat, sir dung cho cic cong trinh c6
két cau ddi xtmg hai phuong s& hop ly, gitip giam
kich thudc tiét dién va tang khong gian su dung.
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