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BAN Vi MO HINH UNG XU CUA
HE KET CAU KHUNG BE TONG COT THEP
THIET KE THEO QUAN NIEM KHANG CHAN
O VIET NAM

® NGUYEN DUY CONG

TOM TAT:

Bai bdo ban vé mo hinh ting x& cia hé két cAu khung bé tong cot thép (BTCT) thiét k& theo
quan niém kh4ng chin & Viét Nam. Qua d6, 1am sing té thém mdot s6 van dé vé mifc do Gng xi clia
hé k&t cau khung bé tong cot thép va kh ning lam viéc cuc han clia ching.

T khdo: bé tong cdt thép, khung bé tong cot thép, hé két cau, tng xit hé k&t cAu khung bé tong

cot thép, khang chin.

1. Dit van dé

Trong x4y dung, hé k&t khung bé tdng cdt thép
(BTCT) 1a mot trong cdc hé k&t cAu dugc st dung
rat rong rdi trén th€ gidi, trong d6 c6 Viét Nam.
Trong bdi canh hién nay, d€ hé k&t cdu c6 kha
niing chiu lyc 1an phan tdn ning lugng cao, ngudi
thi€t k& phai ki€m soat dugc co ciu va cach thic
pha hoai clia né khi chiu dong dat. Bai vi€t nay
ban vé mo hinh &ng xi cda hé k&t cAu khung bé
tong cot thép thi€t k€ theo quan niém khdng chan
3 Viét Nam.

2. M6 hinh @ng xit cia hé¢ két cAu khung
bé tong cot thép thi€t k& theo quan niém khang
chan

Hién nay, viéc md hinh héa tng x{ phi tuyé&n
clia hé két cAu khung BTCT, dugc thiét k& theo
quan niém khéng chin, da dugc nghién ciu kha
day di va dudc quy dinh tuong ddi cu thé trong cic
tiéu chuin thi€t k&. Theo d6, ng X1 phi tuyén clia

hé khung BTCT dugc thé hién & 2 mdc do: mic vat
liéu va cau kién chiu luc.

2.1. O miic vdt lieu

D6i v6i cac vat liéu cla khung, ¢ng x{ clia bé
tong chiu nén dugc biéu thi qua do thi parabol - chit
nhat (Hinh 1a), con cot thép qua dd thi dan hoi -
bié€n citng (Hinh 1b) theo tiéu chuin EN 1992-1-
1:2004. [2],[5].

2.2. O mific cdu kign chiu luc

Pé& md phdéng tng xi cia hé két cdu khung
BTCT, mbi ciu kién clda né dudc mod hinh héa
bing 3 phan ti¥, trong d6 2 phan tr § cdc dau miit
dugc bi€u dién bing cdc 10 xo xoay phi tuyén
(cdc khép déo), ndi dugc gid thi€t tAp trung tat cd
cdc bi€n dang khong dan hdi va mdt phin i &
gilta c¢6 &ng x{ tuyén tinh nhu so dd Hinh 2a
(Giberson (1967) [9], Filippou va Issa (1988) [8]).
Ung xi phi tuyé&n ctia cdc phan ti khép déo dugce
ki€m sodt qua phuong phéap tré sita d6i mo hinh
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Hinh 1: Mé hinh Gng xU& cua vt liéu
Q) Bé téng bji nén

b) C6t thép chiu kéo va nén
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Takeda, bi€u dién phdn ng mémen - géc xoay
cia ti€t dién BTCT ddi véi cdc tic dong ddi
chiéu, c6 xét t6i cdc hé qua ng x{ co hoc nhu sy
suy gidm do ciing va do bén, co thit vong tré,
trugt... (Hinh 2b) [2],[4].

Pudng cong ng x{ don chiéu cla ti€t dién
ngang dudc dic trung qua quan hé phi tuyén téng
qudt mémen udn (M) - chuyén vi xoay (), sit
dung cdc dic trung hinh hoc cia ti€t dién ngang,
cdc dic tinh v& ham lugng cot thép 1dn vi tri clia
ching va vat liéu (Hinh 2c¢). Trong md hinh Gng
x nay, phdn @&ng tuyén tinh clia cdc ciu kién
khung dudgc thé hién qua doan thing thif nhi't ndi
di€m A (tinh hudéng chua chiu tdi) vd B (diém
chdy déo thuc t& ctia cot thép). Khi bi€n dang gia
ting, dd bén cda cdc ciu kién khung cé sy gia
ting nhé (hoic khong) cho t6i diém C tng véi do

Hinh 2:

bén cyc han. Sau di€m C, d6 bén bi suy gidm dot
ngdt, (dudng CD) biu thi sy phd hoai ban diu
clia cdc ciu kién khi chuyén vi xoay clia khép
déo bi vugt qud. Sau di€m D, cdc cdu kién khung
phdn Gng v6i dd bén nhd cho t6i diém E. Sau
diém E, vé co ban ciu kién khong con kha niing
chiu lyc. Cdc dd cirng dan hoi va gid tri cdc thong
s6 a, b va ¢ dugc ding d€ moé hinh héa cic ciu
kién dugc 14y theo ASCE/SEI 41-13 [3]. Bdng 1
thé hién mdi quan hé Luc - Chuyén vi tai cdc
khép déo clia cdc cau kién BTCT theo ASCE/SEI
41-13(2013) [3].

Trong mé hinh tng x{ clia cdc cau kién khung,
khong xét t6i khd ning xuit hién phd hoai cit
trong cdc ciu kién khung, cling nhu khong xét t6i
bi€n dang cda cdc nit khung do gid thi€t ring,
khung dugc thi€t k&€ va ciu tao theo cdc quy dinh

Q) Bién dang déo tdp trung & cdc cdu kién khung (8).(9); b) Ludt tré Takeda sGa ddi (4);
va ¢) Quan hé mdémen udn - chuyén vi xoay tai khép déo cla cdc cdu kién khung BTCT (3)
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BAng 1. Cdc théng s6 mé hinh cho dam bé tdng cét thép chiu uén

Didukién Tham s6mé hinh
Goc xoay déo (Rad) Cuong dd du ty doi
Dam pha hoai do uén a b c

PP | Cotdai S

Prat bdb /fc

<0,0 C <0,25 0,025 0,05 0,2

<0,0 C >0,5 0,02 0,04 0,2

>0,5 C <0,25 0,02 0,03 0,2

>0,5 C <05 0,015 0,02 0,2

<0,0 NC >0,25 0,02 0,03 0,2

<0,0 NC <05 0,01 0,015 0,2

>0,5 NC <0,25 0,01 0,015 0,2

>0,5 NC >0,5 0,005 0,01 0,2
Ghi chii:

+ Khi cdc diéu kién xudt hién dong thoi thi 14y gid tri nhé nhét trong bdng.

+ Ky hi¢u C, NC trong bdng c6 nghia la théa mdan hodic khéng théa man yéu cdu vé cot dai ciia tiéu chudn. Néu
khodng cdch cét dai trong viing khdp déo > d/3 hodic khd néng chiu cdt ciia cot dai I6n hon hodc bing 3/4 khd néng
chiu cdt thiét ké ciia tiét dién thi dugc xem la théa man tiéu chudn, nguoc lai dugc xem la khéng théa man.

+ Cho phép néi suy tuyén tinh.

Ky hiéu:

p, p'la ham lugng c6t thép chiu kéo va chiu nén trong ddm;

Ppar L&t ham ligng c6t thép can bing trong dam;

b,,dla bé rong phdn bung va chiéu cao lam viéc ciia tiét dién dam;

V la lyc cdt thiét ké trong dam;

£ la cuong do chiu nén mdu tru bé téng & tudi 28 ngay (MPa).

Bdng 2. Céc théng s6 mé hinh cho cét bé téng cét thép chiu uén

Tham s§mé hinh Ghichit: , \
Pidu kién + Khi cdc dieu kién xudt hién dong thoi
' Gécxoayddo (Rad) | Cudngdddutydsi |  thildy gid tri nhd nhdt trong bing.
+ Cho phép néi suy tuyén tinh.
Cot phé hoai do uén a b c K5 hiéu:

p la ham ligng cot thép dai trong cot;

L’ p= Av’ b,, la bé rong phan bung ciia tiét dién

Agf c wa cot;

s la khodng cdch cot dai trong cot;
<01 >0,006 0,035 0,06 0.2 A, la digntich tiét dién nguyén ciia cot;
>06 > 0,006 0.01 0,01 0 Aftl& dién tich tiét dién ciia cot thép dai

cot;
<0,1 =0,002 0,027 0,034 0,2 P la luc doc trong cot;

f o la cuong do chiunén mau tru bé
>0,6 =0,002 0,005 0,005 0 tong & tudi 28 ngay (MPa).
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Bdng 3. Cdac gid tri chuyén vi ngang tucng déi theo tdng dung dé dénh gid TTIGH (cép céng nding)
cla khung chiu luc theo EN 1998-3:2005 (6)

A o . an Chuyén v| ngang
Cap cong nang Kiéu pha hoai Nguy cd dong dat theo tang (d/h)
TTGH Mic do Loai Xac suét vugt qua Giatr (%)
DL-Hanché N . , 20% trong 50 n&m
) Nhe, khéng c3 h Th h y ,2<dh<0,
hu héng e, khdng can sua chiia uong hay xay ra (225 nam) 0,2<dh<0,5
i ) ) . 2| 0 y
SD -Hu hong Lén, nhIUng van chiu dugc tai it khi xay ra 10A;trE)ng 50 nam 05<dh<15
quan trong trong diing (475 nam)
KA A i . o y
NC }Ee can NghleLn trong, nhung khéng Higm khi xay ra 2% tron9 50 nam 15<dh<3,0
sup do sup do (2475 nam)

ctia tiéu chuén thi€t k& khang chan hién dai, thda
min diéu kién ph4 hoai cit x4y ra sau ph4d hoai
udn va phd hoai nit khung x4y ra sau phd hoai
udn va citcdt. (Bang 2)

Céc tiéu chi chdp nhan cho cdc bién dang tuong
tng v6i cdc cAp cong ning muc tiéu clia nha & trang
thdi l[am viéc binh thudng 10 (Immediate
Occupancy), kiém soat hu hdng LS (Life Safety) va
ngin ngira sup d6 CP (Collapse Prevention) ciing
dugc thé hién trong Hinh 2c. Cdc cAp cong ning
thudng dudc biéu thi qua ty 1& phan trim chiéu cao
cong trinh. Theo FEMA 356 (2000) [7] va

TAILIEU THAM KHAO:

ASCE/SEI 41-06 [10], ty 1& nay cho cic cip cong
ning, tuong ing bang 1%, 2% va 4% & trang thai
lam viéc binh thudng 10, kiém soat hu hdng LS va
ngin ngira sup d8 CP. Tuong tu, tiéu chudn EN
1998-3:2005 [6] ciing quy dinh 3 TTGH (c4p cong
ning) sau: han ch€ hu héng DL (Damage
Limitation), hu héng quan trong SD (Significant
Damage) va ké cin sup d8 NC (Near Collapse).

P3di véi ciac hé két cdu khung, cic tiéu chuin
thi€t k& thudng quy dinh cic TTGH clia cong trinh
qua ty s8 giita chuyén vi ngang tuong doi theo tang
va chiéu cao ting tuong tng (Bang 3) [1],[2] m
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Thoéng tin tdc gia:
ThS.NGUYEN DUY CONG
Trudng Pai hoc Kién tric Ha Noi

A DISUCSSION ON THE MODEL FOR THE STRUCTURAL
BEHAVIOR OF A REINFORCED CONCRETE FRAME SYSTEM
THAT IS DESIGNED ACCORDING TO THE CONCEPT
OF SEISMIC RESISTANCE IN VIETNAM

® Master. NGUYEN DUY CONG
Hanoi Architectural University

ABSTRACT:

This paper discussed the model for the structural behavior of a reinforced concrete frame
system that is designed according to the concept of seismic resistance in Vietnam. The paper
clarified some issues about the level of structural behavior of reinforced concrete frame system
and their maximum working capacity.

Keywords: reinforced concrete, reinforced concrete frame, structural system, structural
behavior of reinforced concrete frame system, seismic resistance.
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