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NHOI BE TONG VA SAN KHONG DAM BE TONG COT THEP
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Tom tat

Bai bao nay nghién ciu kha nang chiu tai trong cua lién két cot ng thép nhoi beé tong va san khong dam bé tong c6t thép. Chuong
trinh thuc nghiém duoc ti€én hanh trén 2 mau thi nghiem, dong thoi bai bao cting tién hanh thuc hién phan tich bang viec mo phong
s6 trén phan mém ABAQUS. Két qua mo phong s6 duoc so sanh voi két qua dat duoc tir nghién ciu thyc nghiém dé ching to su phu
hop ctia mo hinh dé xudt. Viéc xay dung mot moé hinh s6 c6 kha niang dy doan tng x{r két cau cua lién két phu hop voi két qua thuc
nghiém la mot diéu can thiét dé c6 duoc két qua tin cay trong viéc dp dung cho viéc thiét k€ loai lién két nay trong thuc tién ma khong
can thuc hién cac thi nghiém ton kém va mat thoi gian.

Tu khéa: Cot ong thép nhoi bé tong, san khong dam bé tong cot thép, phan mém ABAQUS.

Abstract

This paper investigates the load-bearing capacity of concrete filled steel tube column and reinforced concrete flat slab. The
experimental program was conducted on 2 experimental samples, and the paper also performed the analysis by numerical simulation
on the ABAQUS software. The numerical simulation results are compared with the results obtained from experimental research to
prove the suitability of the proposed model. Building a numerical model capable of predicting the connection structural behavior in
accordance with the experimental results is essential to obtain reliable results in the application of this type of connection design in
practice without carrying out costly and time-consuming experiments.

Keywords: Concrete filled steel tube column, reinforced concrete flat slab, ABAQUS software.

1. D4t van dé bang phan mém phan t& hiu han 3 chiéu ABAQUS dé so sanh
Cot 6ng thép nhoi be tong (CFT) da va dang dugc st dung rong  kiém ching voi két qua thuc nghiém.

rai trén thé giGi, didc biét 1a & Nhat Ban 1, do c6 nhiéu vu diém 2. Nghién ctru thyc nghiém

hon so v6i cot thép hodc cot bé tong cot thép (BTCT) truyén 2.1.  Chuong trinh thi nghiém

théng vé mit kién trac, két cdu va thi cong. 2.1.1. Sodd thi nghiém

San khong dam bé tong cét thép (BTCT) duoc st dung rong rai
trong cdc cong trinh dan dung nhu cao 6¢ van phong va can ho
chung cu vi cé nhiéu wu diém nhu giam chiéu cao tang ™, co L -
tinh thdm my cao, cong nang phong co thé thay déi mot cach
linh hoat, giam thoi gian thi cong, hé van khuon don gian va cé
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chi phi thap.
Thoi gian gan day nhiéu tac gid da tién hanh nghién ciu st (o Y LU 16N
dung cot CFT thay thé cho cot BTCT thong thuong trong gidi N (e

phéap két cdu san khong dam. Tuy nhien, diém kho khin lon
nhat cda lien két cot CFT - san khong dam BTCT la tinh khong
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toan khéi cda 2 loai cdu kién nay va viéc lam sao gitr duoc tinh o = 5; E=xe

lien tuc ctia 6ng thép va c6t thép san trong cau tao dé dam bao > .
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sur truyén luc tir cOt trén xudng va viéc neo cot thép san chju o htses
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Qua viéc tham khao cac chi tiét lien két da duoc cong bo
trén thé gioi, bai bdo nay dé xudt mot chi tiét lien két gitra cot
CFT va san khong dam BTCT don gian, hieu qua va phu hop voi
diéu kién thi cong trong nuéc. Thong qua cdc tinh toan va mo
phong so bo, céc kich thudce cla lien két sé duoc dé xuit va kha z0 |
nang chiu luc cta lién két sé dugc khao sat thong qua nghién @
ctu thuc nghiém. Sau do lien két cot-san cting duoc mo phong Hinh 2.1. So d6 thi nghiem cho mau (5-04-M-V) chiju téi trong

ngang va dung.
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2.1.2. Quy trinh gia tai

Giai doan 1: Mot kich thay lyc duoc gin tai dau cot dé tién
hanh gia tdi ngang theo phuong phap diéu khién chuyén vi B!,
cac budc gia tii chuyén vi duoc thuc hién véi tan s6 f = 0.25
Hz, c6 s6 chu ky ldp lai 1a 3 1an, tong thoi gian tién hanh thi
nghiem cho mot cdp gia tai chuyén vi la 12 giay. Cac budc gia
tai chuyén vi dugc tang dan theo céc gia tri sau: 2 mm, 4 mm, 6
mm va 8 mm.

Giai doan 2: Mot kich thay luc dugc gén tai chan cot dé
ti€n hanh gia tai ding dén khi lién két bi pha hoai hoan toan do

choc thung.
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Hinh 2.2. So d6 18p ddt chuyén vi ké & mit trén san ctia mau (S-
04-M-V).
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Hinh 2.3. So dd 13p dit chuyén vi ké & mét dudi san ctia mau (S-
04-M-V).
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2.2. K&t qua thi nghiém

Gia tri két qua do & giai doan 1: Gia tri luc kich do dugc
ing vGi cdp chuyén vi dinh cot 8 mm la 84 kN, trén san chua
xuat hién vét nut.

[£%)

Hinh 2.4. Quan hé do luc — chuyén vj dinh cot cia mau (S-04-
M-V) & giai doan gia tai ngang.

Gia tri két qua do ¢ giai doan 2: Vét nut dau tién xuat hién
& mat trén vi tri suon ding lién két vai cot thép tng voi cap tai la
300 kN, cling voi viec gia tang tai trong vét nut phat trién vé s¢
lugng, chiéu dai va bé rong hudng vé phia goc san, vét nit tiép
tuyén xuat hién ngoai chu vi cot & cdp tai 520 kN, khi mau bi
phé hoai hoan toan do choc thing tuong tng véi cdp tai la 738
kN.

Hinh 2.5. Quan hé do luc — chuyén vi ctia cac chuyén vi ké trén
mau (S-04-M-V) & giai doan gia tai dung.

3. M6 phong s6

3.1.  Thong s co ban cda vat lieu

3.1.1. Thoéng s6 vat lieu bé tong

Bé tong st dung cho mau (S-04-M-V) khong st dung phu gia

nham dam bao beé tong lam viéc trong diéu kién binh thuong. Bé

tong duoc 18y mau tai hién truong voi kich thuéc mau hinh try

c6 duong kinh d = 150 mm, chiéu cao mau h = 300 mm. Sau 32

ngay tudi cac mau bé tong duoc tién hanh thi nghiem nham xéac

dinh cuong do chiu nén va kéo trung binh.
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Béng 3.1. Thong s6 vat liéu bé tong.

3.1.3. Thong s vat lieu thép cot 6ng

——

=
=
=
=
i

Hinh 3.1. Quan hé tng suit — bién dang clia bé tong khi chiju
nén str dung cho mau (5-04-M-V).

Hinh 3.2. Quan hé tng suat — bé rong vét nit cta bé tong khi
chiu kéo str dung cho mau (5-04-M-V).

3.1.2. Thong s6 vat lieu cot thép san

Cot thép duoc st dung 1a loai thép Viét — Nhat c6 duong kinh d

= 14 mm v&i mac thép SD390.
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Hinh 3.3. Quan hé tng sudt — bién dang ctia c6t thép san st
dung cho mau (5-04-M-V).

Thong yhies | it | Donvi | e D a0
Cuong do nén trung binh - 37.4 MPa
Cuong do kéo trung binh S 3.16 MPa
Module dan héi E, 32680 | MPa
He s6 n& hong 4 0.2 MPa
Nang luong pha hoai kéo Gf 0.171 MPa
Bé rong vét nit cuc han w 320 um

Hinh 3.4. Quan hé tng sudt — bién dang cta thép cot dng st
dung cho mau (S-04-M-V).
3.2.  Két qua mo phong s6
Két qua mo phdng cho thdy ving nit chi xuat hién trong giai
doan gia tii choc thing, vung nit dau tien xuét hién & lop bé
tong phia trén va phia dudi ctda suon ding day 8 mm ung voi
cap tai trong l1a 200 kN xem Hinh 3.5.

Hinh 3.5. Ving ndt dau tién xuat hién & mdt trén san tai vi tri co
suon ding.
Ving nut tht 2 xudt hién & mdt trén cda san theo phuong
45 do hudng vé goc san tng v6i cdp tdi trong 1a 260 kN xem
Hinh 3.6.

Hinh 3.6. Ving nut thi 2 xudt hien theo phuong 45° huéng vé
goc san.
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Cac vang ndt nay ti€p tuc phat trién bén ngoai chu vi cot

va m& rong veé phia canh dudi clia san xem Hinh 3.7.

Hinh 3.7. Sy m& rong vung nit vé phia dudi cda san.

Khi lien két bi pha hoai cac viing ndt lien két lai tao thanh
thap choc thiing tng v&i cdp tai trong cuc han la 707 kN xem
Hinh 3.8.

Hinh 3.8. Chu vi thap choc thing clia mau (S-04-M-V).
3.3.  So sanh két qué mo phoéng va két qua thuc nghiém
Gia tai ngang bang phuong phap diéu khién chuyén vj dén gia
tri chuyén vi dau cot 1a 8 mm thi gia tri luc ngang khi mé phong
bing phan mém ABAQUS M va khi thi nghiém la nhu nhau va
bang 84 kN.

Hinh 3.9. So sanh két qua quan hé lyc — chuyén vi tai dinh cot
clia mau (5-04-M-V).
Gia tai dung dén khi lién két bi pha hoai hoan toan do
choc thang.
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Hinh 3.10. So sanh két qua quan hé luc - chuyén vi D1 ctia mau
(S-04-M-V).

4. Kétluan

Tir cac két qua thi nghiém va mo phong s6 cho thdy:

* Tai trong ngang dé dat duoc chuyén vi xoay cuong buc
theo chuyén vi tuong ddi muc tieu H/140 hau nhu khong anh
huong dén kha nang khang choc thiing cda lien két cot CFT- san
khong dam BTCT.

* Ham lugng c6t thép chiu kéo trong san anh huéng dén
lyc choc thing cuc han cla lien két cot CFT- san khong dam
BTCT, viéc gia ting ham luong c6t thép chiu kéo c6 thé lam tang
kha ning khang choc thing caa san. Do do viéc ké dén ham
luong cot thép trong viéc tinh toan kha nang khang choc thing
cda lien két cot CFT- san khong dam BTCT can dugc bé sung
trong viéc thiét lap cong thac tinh choc thiang trong cac tiéu
chuan hién hanh.

= Lien két moi dugce dé xuat gitra cot CFT — san khong dam
BTCT c6 cdu tao don gian, dé thi cong va l3p dit trong diéu kien
& Viét Nam, thong qua nghién ctu thuc nghiém, lién két dé xudt
c6 hiéu qua trong viéc duy tri duoc tai trong ding tir san va dat
dugc do dai can thiét khi chiu tai trong ngang.

* M6 hinh s6 da duoc xay dung cho phép du doan duoc
kha tin cay kha nang choc thung cuc han cua lién két cot CFT -
san khong dam BTCT va c6 thé dung dé mo phong cac dang lién
két khac ctia cot CFT - san khong dam BTCT.

* Trong chuong trinh thuc nghiém, mdi loai mau chi khao
sat trén 1-2 mau thi nghiém nén bai bdo chua danh gia hét anh
huong cla tat ca cac yéu t6 dén sy lam viéc cua lien két, can
thém nhimg nghién ctu dé hoan thien hon nira vé loai két cau
nay.

= Chuong trinh mé phong phan nao da thu dugc nhimg két
qué budc dau dé thay th€ cho nhiing thi nghiem chua thé thuc
hien duoc, tuy nhién do con nhiéu han ché vé thoi gian nén viec
mo phong van con chua duge hoan thién. Trong nhiing nghién
clu t6i can nghién ctu thém vé cac phan tr sir dung trong mo
phong phan t& hitu han phan mém ABAQUS, dic biét phai
nghién ctu théem nira vé phan tir dic trung cho tng x{r gitra cot
ong thép va bé tong.
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