
J KHOA HOC CONG NGHE 
S6 05/2020 

Oe xuat mo hinh moi noi dam cot be tong cot thep 
dang chOT daa tren ly thuyet moi ve pha hoai cat 

• TS.TRANXUANH6A 
Trudng Dai hoc Giao thong van tai - Phan hieu tgi TP. Ho Chi Minh 

TOM TAT: Mot mo hinh mai duoc de xuat cho moi 
noi dam cot be cong cot thep (BTCT) hai chieu 
dang chQ T Mo hinh nay dupe phat tnen true tiep 
tu ly thuyet pha hogi cat ban le Cac phan td 16 xo 
thanh va 16 xo lien ket dinh trugrt the hien cac thanh 
cot thep va lien ket giQa thep voi be tong xung 
quanh Khac voi nhung mo hinh da 16 xo truoe do, 
cac phan td thanh chong dupe sd dung de mo 
phong loi be tong Trong pham vi nghien cuu, ung 
xd don dieu cija moi noi chCr T duoc tinh toan de 
du doan du6ng bao dng xd trong truong hap tai 
trong tuan hoan Mo hinh moi cho moi not chu T 
duac xac thyc do tin cay thong qua ket qua ung xu 
cua mot vai mau thi nghiem 

Tu KHOA: Ly thuyet pha hoai cat, moi noi dam cot 
chu T, thanh chong, tai trong dan dieu. 

ABSTRACT: A new model is proposed for the two 
dimensional reinforced concrete exterior beam-to-
column joints The model was denved directly from 
rhe theory of joint shear hinging failure Bar springs 
and bond-slip springs represented reinforcements 
and the bond between reinforcing bars and 
surrounding concrete respectively Different from 
previous multi-spring joint models which were 
also based on the joint hinging theory, the study 
used concrete struts instead of concrete springs 
to simulate concrete in the joint core Within 
the simple scope of the study, the monotonic 
behaviors of the exterior joints were established 
to capture the monotonic backbone of the joint 
cyclic behaviors The new exterior joint element 
was verified by the experimental results of several 
exterior joint subassemblages 

KEYWORDS- Exteriorbeam-column joint, shear 
failure mechanism, springs, concrete strut 

l.BATVANOE 
Mo hinh moi noi chUT trong bai bao nay ke thUa mo 

hinh moi noi chQthap truoe do cua tac gia [1], Ve co ban, ma 
tran do cUng cua phan tU moi noi duac xay dung dua tren 
eosd ly thuyet pha hoai cat ban le cua Shiohara [2,3], eai tien 
nhu'ng han che ly thuyet thanh chong va gian eua Paulay [4], 

36 

V ,' Cwicrete forces Htm fore ement forces 

Hinh 1.1: Co che pha hoai cat ban le cua moi ndi dam cdt chu T 

2. DAC DIEM HiNH HOC CUA PHAN TlJ IVl6i 
NOI M O I 

Dae diem hinh hoc cua phan tCr moi noi do tae gia 
de xuat duoc the hien trong H/n/i 2,/, 

Mot moi noi co 3 mat noi vdi cac dam va cot tai tam 
eua eae mat tiep xuc.Trong he toa do hai chieu OXZ, moi 
noiduocxemnhumot phan tuf hinhchUnhat4nut (A, B, 
C, va D) vdl 12 bac tU do. Cac nut dat tai tam cua cac mat 
cdng, tugng trUng cho cac mieng cUng trong mo hinh 
eua Shiohara. 
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Hinh 2.1: Dae diem hinh hoc cda phan t&mdi nd'i 
Phan td moi noi ed 12 bae t udo bao gom u^, v^,6^, 

Ug, i/g, 9g, u^ v^ ^^ u^ v^ ^3 ^^tUong dng vdi 12 lUc nut f,^ 

'"zY ^A' ^,g ^zs ^ f i ' ^.c '".c ^.^ 'Vff ^zff v^ M^, 
Vdi dinh nghTa nay, mgt moi noi cd 9 thanh phan 

bien dang dpc lap bao gom cac bien dang keo nen 
doe true (d^,, A^^, A^^, v a d j , bien dang uon (cp ,̂, cp̂ ,̂ 
cp̂ ,, vatp -̂,) va bien dang cat cp̂ ,, Tuong Ung vdi eac bien 
dang nay, cd 9 thanh phan noi lUc bao gom life keo 
nen doe true (A/̂ ,̂ W_̂ , A/̂ ,̂ vaWJ, md-men uon (M_,̂ , 
M^^, M^,, va MJ va md-men udn bat doi xUng M^. Cae 
quan lie tuong thieh bien dang duoc mo ta bang cae 
phuong trinh dUdi day: 

a=B„e (1) 
p - B,;f (2) 
Trong do: B̂^ - IVla tran tuong thich bien dang gida 

6 va e. Cae vector 5, f, e, va p dUOe dinh nghia Ian luot 
la vector bien dang va ndi lue moi ndi (9 thanh phan), 
vector chuyen vi va luc nut (12 thanh phan). 

IVla tran do cdng tong the cua phan td moi ndi K dae 
trung eho quan he giCra vector lUc nut p va vector chuyen 
vj nute: 

p = Ke (3) 
K = Bjk„ B„ (4) 
k̂  - Ma tran do eUng tuong dng vdi 9 thanh phan 

bien dang doe lap ke tren. 

3. MA TRAN 0 6 CCTNG TONG THE CUA MOI NOI 
Vector bien dang A bao gom bien dang trung binh 

cua cae thanh chdng va bien dang tich hgp cua Id xo 
thanh va lo xo lien ket dinh trUOt cd the dugc tinh toan 
tu vector 9 thanh phan bien dang ddc lap cua phan td 
moi ndi 6 thdng qua ma tran tUong thich bien dang B, 
nhu sau: 

A=B,a (5) 
Vector ndi lUc cua moi ndi f cung cd the xac dmh td 

vector q bao gdm ndi lUe ben trong cac thanh chdng va 
ioxo nhusau-

f = B;q (6) 
Gpi k la ma tran do cUng ket hop cua thanh ehdng 

be tdng va cacldxo: 

"|_0 k-r, 
(7) 

Ma tran do cdng tdng the cua phan td moi ndi ed 
the Viet lai thanh: 

K ^ B ^ B j k , B, B„ (8) 

Dinh nghTa ve cac phan td Id xo thanh. Id xo lien ket 
dinh truot va thanh ehdng be tdng eiing vdi quy luat dng 
xd eCia vat lieu tUOng dng hoan toan gidng vdi mdi ndi 
dang ehd thap [5,6]. Bai bao nay tap trung vao phan tieh 
ket qua ti'nh toan kiem chdng. 

4 . KET QUA 
Hai mau khung dam cdt BTCT dang ehdT(L03, L06) 

chju tae dyng cua tai trpng lap theo phuong ngang tien 
hanh bdi Kusuhara va Shiohara duoc sd dung cho viee 
xac thuc dd tin cay ciia md hinh mdi ndi trong bai bao 
nay, Md ta ve mau thi nghiem va tai trpng the hien d 
Hinh 4.1 va Hinh 4.2. Qua trinh phan tieh dUOc tinh toan 
tren chuong trinh ma ngudn md Object-Based Structural 
Analysis. 

Hinh 4.1: Mau thi nghiem 

J ___.. 

Hinh 4.2: Md ta tii trpng lap tic dung lin mau 
va phin luc gdi tuong ung 

Hinh 4.3 the hien quan he gida lue c5t cdt va dd lech 
tang Ung vdi hai trUdng hop mau thi nghiem. So vdi sUc 
khang cat danh djnh, luc e5t edt Idn nhat td md hinh de 
xuat Idn hon 4,4% dng vdi mau LOS va nhd hon 1,1% vdi 
mau L06 Vdi viec sd dung thuat giai Newton - Raphson 
eho qua trinh tinh toan, chuong trinh se tU ddng ddng 
khi luc eat cdt dat gia tri Idn nhat va bat dau ed xu hudng 
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di xudng, Thdi diem nay gpi la diem di xudng, vdi L03 la 
tai 1,9% dd lech tang va L06 la 1,7% dd leeh tang. Quan 
sat tren Hinh 4.3 cd the thay diem di xudng cua hai mau 
du doan tuong ddi gan vdl thi nghiem, 
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Thi nghiem 

Mo hinh de xuat -—~«=.=<™™--̂ -̂  

Hinh 4.3: Ket qui phin tich luc dt - do lech tang 

5. KET LUAN 

Td nhdng phan tich d tren rut ra mdt sd ket luan: 
- Bai bao gidi thieu mdt md hinh phan td mdi ndi 

•dam edt hai chieu be tdng edt thep ap dung cho trudng 
hop dang chdT - thudng nam d phia bien eua ket eau 
khung nha. Trong pham vi nghien cUu, dng xd don dieu 
dudi tac dung cua tai trpng ngang - d day la dUdng cong 
quan he gida lUc eat cdt va dp lech tang - ducfe tinh toan 
de du doan dUdng bao eua dUdng cong tUong dng dudi 
tac dyng cua tai trong lap. 

- Hai mau khung dam cdt be tdng cdt thep cd mdi 
ndi dang chUT dUOc phan tich bang md hinh mdi de 
kiem chdng vdi thi nghiem. Ket qua cho thay md hinh 
mdi du doan tdt diem di xudng eua dUdng cong quan he 
gida luc cat cdt va dd lech tang. 

Ldi cam tfn: Tac gia chan thanh cam on TrUdng Oai 
hge GTVT da tai trg cho nghien edu nay trong de tai ma 
sdT2020-PHII-001. 
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