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Dé xudt md hinh mai n6i dam cot bé tdng cdt thép
dang chit T dua trén Iy thuy&t méi vé pha hoai cat

® TS.TRAN XUAN HOA

Truong Bai hoc Giao théng van tc: - Phdn hiéu tai TP H6 Chi Minh

TOM TAT: Mot mé hinh méy duoc dé xudt cho méi
néi dam cat bé cong cét thep (BTCT) har chiéu
dang cha T Md hinh nay duoc phat tnén truc hiép
11 1y thuyét pha hoal cat ban 16 Cac phén 1 16 xo
thanh va & xo lién két dinh truot thé hién cac thanh
cdt thép va hén két qia thép vén bé tong xung
quanh Khac vé nhing mé hinh da 10 xo trude do,
cac phan tir thanh chdng duce sir dung dé mé
phong 161 bé tdng Trong pham vi nghién cly, Ung
xU don diéu clia méi ndi cha T duoc tinh toan dé
du doan dudng bao Ung xU trong trudng hop ta1
trong tudn hoan Mb6 hinh mér cho méi néi chr T
duoc xac thuc dé tin cdy thong qua két qua ung xU
cla moét val mau thi nghiém

TU KHOA: Ly thuyét pha hoa cit, méi néi dam cot
chir T, thanh chéng, 131 trong don diéu.

ABSTRACT: A new model i1s proposed for the two
dimensional reinforced concrete exterior beam-to-
column joints The model was derived directly from
the 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
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failure mechanism, springs, concrete strut

1. DATVAN BE

Mo hinh mé1 nbi chU T trong bai bao nay ké thila mo
hinh mé1 né1 chi thap trude 86 cla tac gia [1]. Vé co ban, ma
tran do cdng cba phan td méi ndr duoc xay dung dua trén
<d 56 ly thuyét pha hoai cat ban 1 cia Shiohara [2.3), cai tién
nhiing han ché Iy thuyét thanh chéng va gian clia Paulay (4).
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Hinh 1.1: Co ché phd hoai c31 ban 1€ cia mél néi dam cét chiz T

2. DAC DIEM HINH HOC CUA PHAN TU MOI
NGI MO

Dac diém hinh hoc cta phan td méi néi do tac gia
dé xuét duoc thé hién trong Hinh 2.1.

M6t méi néi ¢6 3 mat néi ven cac ddm va cot Lai tam
cla cdc mat ti€p xuc. Trong hé toa dé hal chiéu OXZ, méi
néi Auoc xem nhu mét phan t hinh chi nhat 4 nit (A, B,
C, va D) van 12 bac ty do. Cac nat dat tal tdm cla cac mat
cting, tugng trung cho cac miéng cing trong mé hinh
cUa Shiohara.
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Hinh 2.1: D3c diém hinh hoc cia phén (& mél néi

Phan tir m&i ngi €6 12 bac tu do bao gém u, v, 6,
Ug ¥y 8, Up v, B, U v, v B tuong Uing vai 12 IWC nGt £,
FoMy oy Fo My F L F o MUF F Ve M,

V6i dinh nghia nay, mot méi néi ¢6 9 thanh phan
bién dang doc lap bao gém cac bién dang kéo nén
doc truc (4,, 4, 4,, va4,), bién dang udn (@, ¢,
@, vap, ) va bién dang cdt g, Tuong Ung véi cac bién
dang nay, ¢6 9 thanh phdn ndi lyc bao gém Iyc kéo
nén doc truc (N, N, N, vaN, ), mo-men udn (M,
M, M, va M, ) va mo-men uén bat d6i xding M,, Cac
quan hé tuang thich bién dang dugc mé ta bang céc
phuong trinh dud day:

a=Be (ay

p=B)f (2)

Trong dé: B, - Ma tran tuong thich bién dang gita
& va e. Cac vector §, f, e, va p dugc dinh nghia tan lugt
1a vector bién dang va ndi luc méi ndi (9 thanh phan),
vector chuyén vi va lue niit (12 thanh phan).

Ma tran @6 cting 16ng thé cta phan tU méi néi K dac
trung cho quan hé gidfa vector Iuc nit p va vector chuyén
vinit e:

p-Ke (3)

K =Bk, B, )

k, - Ma tran @6 cung tuong ung var 9 thanh phan
bién dang doc [3p ké trén.

3. MATRAN DO CUNG TONG THE CUA MO NOI

Vector bién dang A bao gom bién dang trung binh
cla cac thanh chéng va bién dang tich hop cda 16 xo
thanh va lo xo lién két dinh trugt co thé dugc tinh toan
tif vector 9 thanh phan bién dang déc lap cba phan tu
m&i ndi & théng qua ma tran tuong thich bién dang B,
nhu sau:

=B (5)

Vector nai lyc ciia mdi ndi f cling c6 thé xac dinh tir
vector q bao gém ndi lyc bén trong cac thanh chéng va
lo xo nhu sau’

f=Bq {6)

Goik, la ma tran do ciing két hop cta thanh chéng
bé 16ng va cac 1o xo:

ke ©
K =| ¢ )
L0 Ky

Ma tran 46 cUng téng thé ciia phan tr méi néi ¢6
thé viét la1 thanh:
K=B,B/k BB, @

KHOA HOC CONG NGHE

$605/2020

Binh nghia vé cac phan i 16 xo thanh, 16 xo lién két
dinh trugt va thanh chéng bé tang cling vér quy luat dng
XU cua vt igu tuong tng hoan toan gidng vé méi néi
dang chir thap [$,6]. Bai bao nay tap trung vac phan tich
k&t qua tinh toan kiém chung.

4.KET QUA

Hai mau khung ddm cét BTCT dang chir T (LO3, L06)
chiu tdc dung clia tai trong lap theo phuong ngang tién
hanh béi Kusuhara va Shiohara duoc st dung cho vigc
xac thue 86 tin cdy cua md hinh maéi ndi trong bai béo
ndy. M6 ta vé mau thi nghiém va tai trong thé hién &
Hinh 4.1 va Hinh 4.2, Qua trinh phan tich duoc tinh toan
trén chuong trinh ma nguon md Object-Based Structural
Analysis.

L

Hinh 4.2: M6 t3 131 trong 13p téc dung Ién méu
va phan lut goi tuong tng
Hink 4.3 thé hién quan hé gilfa luc cat cot va dé lech
tang g v6i hai trudng hgp mau thi nghiém. So vai suc
khang cit danh dinh, luc c3t ¢ot 16n nhat ti mé hinh gé
xuét lon hon 4,4% (ng vai mau LO3 va nhé hon 1,1% vén
mau LO6 V6i viec sir dung thuat giai Newton - Raphson
cho qua trinh tinh toan, chuong trinh sé tu dong ding
khi luc c3t cot dat gia tri [6n nhdt va bat dau <6 xu huang
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di xudng. Thi diém nay goi 13 diém di xudng, vai L03 1a
tai 1,9% d6 léch tang va LO6 13 1,7% do léch ting. Quan
st trén Hinh 4.3 ¢4 thé thay diém di xuéng cua hai miu
du doan tuong dé1 gan vdi thi nghiém.
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5. KET LUAN

TU nhitng phan tich & trén rat ra mot s6 két luan:

- Bai bdo gidi thiéu mét mé hinh phéan td méi néi
déam cot hai chiéu bé tdng cét thép ap dyng cho trudng
hop dang chir T - thuéng ném & phia bién cua két cau
khung nha. Trong pham vi nghién cuy, (ng xu don diéu
dudi tdc dung cua tai trong ngang - @ day la dudng cong
quan hé gila Juc ct cot va do léch tang - duac tinh toan
86 dy doan duding bao cia duding cong tuong ung dugi
tac dung cua tai trong 13p.

- Hai mau khung dam cot bé téng c6t thép co mai
néi dang chr T duac phan tich bing mé hinh mdr dé
Kkiém chung vai thi nghiém. K&t qua cho thay mé hinh
mér du doén tét diém di xudng cua dudng cong quan hé
gilta lyc cat cot va d6 léch tang.

Loi cam on: Tac gia chan thanh cam on Truéng Da
hoc GTVT da tai trg cho nghién cuiu nay trong dé tai ma
56 T2020-PHII-001.
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