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TOM TAT: Bat bao trinh bay phuong phap xay dung 
hp cac bieu do tuong tac P-M khong thu nguyen 
ciLa cQt ch|u nen l?ch tam theo TCVN 11823-2017 
TCI CBC ho bieu do nay co the ap dgng tinh toan kha 
nang ch|u lyc cua cac cgt chju nen lech tam mot 
phuong, hai phuang. 

TL/ KHOA: Cot be tong cot thep, lech tam, M-P, 
bieu do tuong tac 

ABSTRACT: This paper presents the method of 
building a family of dimensionless P-M interactive 
diagrams of eccentnc compression columns 
according to TCVN 11823-2017 From these 
families, the chart can apply the calculation of 
bearing capacity of the unilateral and two-way 
eccentric compression columns. 
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I.DATVAND^ 
Hten nay, cd nhieu phuong phip tinh to in cau kien 

chiu nen leeh t i m nhU: Phuong phap tfnh cot lech t i m 
theo mdt phuong vdi do lech tam tUOng dUOng; phuong 
ph ip dudng vien t i t trpng v i phuong ph ip tai trgng 
nghjch d io dugc gidi thieu bdi Bresler dUa vao mat eit 
phang ph i hoai; phuong phap xay dung bieu do tUong 
t ic cau tren ca sd xay dung dudng bao t i l trpng theo 
khong gian. 

Khi tinh toan cgt chiu nen, trong egt xua't hien lUe 
hge true P va cae mo-men theo eae phUPng x va y (x, y ! i 
eie true vuong gdc ciia tiet dien). Khi do, mat cat bat ky 
tren cgt se cd hai thanh phan Idc la md-men va lUc nen. 
Moi quan he giCra hai thanh phan nay se ed mot dang co 
dinh khi xet theo kha nang ehiu lUc cua cot. 

Bai bao nay se x iy dung bieu do tuong t ic md-men 
- lue dgc (M-P) eho egt chiu nen lech t i m mgt phuong 
vdi eie cap cUdng do be tdng va ham lugng cot thep 
khac nhau, tU dd dng dung bieu do nay de thiet ke cie 
eau kien be tdng cot thep ehiu nen lech t im theo TCVN 
11823-2017. 

2. DAC D\iM CCiA BlIU Dd TL/ONG TAC P-M 
TRONG C O T C H J U N^N L I C H T A M 

Sde khing eua cot chiu nen lech t i m phu thugc vao 
quan he gtUa lUc nen va md-men uon (quan he P-M) hay 
quan he gida lUe nen v i do leeh tam, Ngoai ra, quan he 
P-M eijng quyet dmh dang pha hoai cija mat eit nhu phi 
hoai do keo (phi hoai deo), ph i hoai do nen (phi hoai 
gidn) hay cic dang ph i hoai trung gian. Neu tinh toan 
eie kha nang phoi hgp ed the eua lUe nen va md-men 
uon de g iy ra trang thai pha hoai cua mat eit va the hien 
ehung dudi dang bieu do thi ngUdI ta se nhan dupe bieu 
do tuong t i c P-M [3]. 

site kliang nen diing 
P tain tuy?t doi 

Oicm pha hoai irng \ 

Diem pha hoo) can bang 

tthiiiig uon thuan tuy 

Hinh 2.1: Bieu do tuong tie P-M tong quit [3] 

Hmh 2.1 the hien mgt bieu do tuong t ie P-M tong 
quit . Dudng bien cua bieu do n iy duge ggi la dudng 
bao ph i hoai. Cac diem nam tren dudng bao the hien 
eac to hgp P-M tdi han. Cac to hop P-M Ung vdi eae diem 
nam ngoai dUdng bao se lam cho mat cat b; pha hoai, 
trong khi do, cac td hop P-M dng vdi cic dtem nam trong 
dudng bao la cac to hgp an toan. Budng ndi mpt diem 
tren dudng bao vdi gdc toa do the hien tap hgp cic g i i 
trj luc nen vdi mgt do leeh tam co djnh. 

Tren bleu do P-M, diem A Ung vdi trudng hop cgt 
chiu nen dung tam (khong cd mo-men uon), diem B Ung 
vdi trUdng hop mat cat ed trang that phi hoai ein bang 
va C la trudng hop mi t eat chiu uon thuan tuy. Cd the 
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thi'y rang, trong doan tU A den B, sCrc khing uon tang 
cung vdi sU giam eua sde khang nen. Tuy nhien, trong 
doan tCrC den B,sUc khang udn lai tang eung vdi sut ing 
cua sUe khing nen, Oieu nay cd the duge gi i i thich la, 
trong doan tU C den B, sU ph i hoat la do keo khong ehe 
(phi hoai do dUt eua cot thep ehiu keo) nen vtee tang lUc 
nen se lam giam Ung suat keo trong cot thep v i dan den 
viee t ing kh i nang chiu uon [3], 

3. XAY Ol/NG BIEU D6 T I / O N G TAC KHONG THIjr 
NGUYEN P-M CUA COT C H | U N^N LECH T A M M O T 
PHUONG 

Dudi t ie dung eua lUe nen leeh t im , mat cat ngang 
cot se chm t ic dyng ddng thdi eua lUe nen doe true v i 
md-men uon, do do ta eo sO do dng suat - bien dang tren 
mat cat ngang eua cot dtrang th i i gidi han nhusau [1]: 

, 0,85rc 

Hinh 3.1: Sado Ong suit - biin dang 
tren mat cat cdt chu nhat ehiu nen lech tam 

Tii so do Ung suat - bien dang d tren, ta ed cac 
phugng trinh c in bang tinh hoc hay phuong trinh co 
ban xae djnh sUe khang cita mat eat nhusau; 

Sde khing nen doe danh dinh duge xae dinh bang 
phuong trinh hinh chieu cita eae life len true dgc cau kien [2]. 

Sure khang nen doe danh dinh duge xie dmh bang 
phuong trinh hinh chieu eua cac lUe len true dpc eau kien; 

P„ =0,85[5|f,bc + A!,f,-A,f, (1) 
SUe khang udn danh dinh xac dinh b ing each lay 

tong md-men cita eie lUe dot true trong t i m cua mi t eit: 

M„ -0.85p|f,.bc +A,fJ 0) 

Trong do:/)^ - He so khdi dng suat tUong dUong eua 
vung b§ tong chju nen; 

/ ' -Cudng dp ehju nen daetrUng eua betdng; 
B - Chieu rgng mat eit; 
C - Chieu eao viing be tong ehiu nen. 
Can chu y rang, sUe khing nen P„xae djnh duac d 

d iy phit ed gia trj nhd hon sde khing nen dgc true xae 
dinh duge theo eac cong thdc (1) hoac (2). 

u'ng suat trong cot thep ehiu nen A' va edt thep ehiu 
keo A tuong dng la f'̂  va f duge xae djnh dUa vao bien 
dang eua ehung e'̂  va ê  d trang thai gidi han nhU sau; 

=-~-^ la ham lugng cdt thep cua edt thi; 

K h i d d : ^ „ = ^ = o.85y>,^+£^;-^y, 

A^h ^'^'^{l 2 } ''12 ''12 

(4) 

{5} 

(6) 

Dieu kien eudng do ddi vdi cot ehju nen leeh t im se 
la [2]: P̂  < P^= (t)P̂  va M^ < M, = <|)M^ (7) 

Trong do: 
(|) - He so sde khang, duoe li'y trung gian giQa he so 

sde khang doi vdi eiu kien chiu uon v i eau kien chju nen 
dgc true nhu sau (A5.5.4.2); 

0,9 > 1 = 0,75+0,15-

'^,=-^-".003-Bien dang cua cot thep dxa true trung 
hoa nhat. 

c( - Khoing each td trgng tam Idp cdt thep xa true 
trung hoa nhi't den thd be tong ehju nen ngoai eijng. 

Vdi cot thep ed gidi ban chay /,. < noMPa thl eae gidi 
han bien dang kiem soit nen va kiem soit keo ed the lay 
nhusau: 

£̂ , = 0,002 l i gidt han bien dang kiem soat nen; 
£̂ , = 0,005 la gldi ban bien dang kiem soit keo. 

He so khoi Ung suit dUOe xae dinh nhU sau; 

0,85 cAo f[<2iMPa 
( / . -28 

0,85-0,05^-^ ^ cho 2SMPa<f <S6MPa 
7 

0,65 cho / >56MPa 

(9) 

TU nhdng phan tich d tren ta cd the ve duge bieu do 
quan he gida K vaR vdi eic thdng so bien doi phu thudc 
vao cudng do dae trUng eua be tong, he sd khoing each 
giCra hai hang cot thep va h im lugng cot thep ehju nen. 

4. Vi DU XAY Dl/NG BIEU D 6 T I / 0 N G T A C K H O N G 
THtf NGUYEN CCiA COT CHjU NEN LfiCH T A M 

4.1. Bai toan tinh duyet cot chju nen lech tam 
mpt phu'dng 

Cho mgt cgt ngan chju nen lech tam mot phuong, 
tiet dien hinh chU nhat nhU Hinh 2.1 dUdi day. Biet cgt 
sddung loai betdng cd/ '=35MPa, cdt thep theo ASTM 
A615M c d / ^ 420MPa v i t i i trong t ie dung la M ^ 
240kN.m; P̂  ̂  1.600kN. Yeu eau kiem tra xem cgt cd du 
kh i ning ehju lUc hay khdng? 

60 180 60 

Dat:^ = - t h i O < ^ < l , 
h Hinh 4.1: Mat cit ngang cot tinh toan 
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Ldi giai: 
Xay dung hg bieu do tUOng t ic P-M vdi y = 0,6 nhU 

Hinh 4.3. 

Mr/Ag rf(MPa) 
Hinh 4.2: Hp bleu dd tuong tic P-M vdi 

Xae dinh h i m lUOng cot thep eua egt: 

p = A ^ = ^ l i ^ . 0 , 0 1 3 5 > p , =0 ,135 ,^ = 0.135,^^ 
A^ 500,300 '̂ """ ,/;, 42C 

C o t d i m b i o h a m lugng cdt thep toi thieu. 
Tacd; 
/'„ _ 1600000 
Ag ~ 500 300 ~ 
M„ ^ 240000000 _ 
4. f i~ 500.300 500" 

: 10,67 

--3.2 

^380^ 
~500~ 

0,76 

/ , = 35 MPa 
fy ^A20 MPa 

Tii eie dd lieu tren, dua theo hg bieu do tUong tae 
P-M nhu tren Hinh 4.2 dugc xay dung theo ly thuyet tU 
mue 3, ed y = 0,7 vdi ly do khi y nhd thi dudng bao lUe 
nhd hon. Ket qua ngi suy the hien tren H;nft 4.2 cho thay, 
diem t ie dyng cda t i i trpng (M^, PJ n im trong gidi han 
eua dudng dong mde p = 0,01, do v iy egt du kha nang 
ehiu lue. 

4.2. Bai toan thiet ke cot chju nen lech tam 
hai phuong 

Thiet ke edt ngan chiu nen leeh tam hai phuong 
kieh thude 300x300. Btet cot sd dung loai be tdng ed f'c 
^ 35MPa, cot thep theo ASTM A615M cd fy ^ 420Mpa.Tai 
trong t i e dong Pn = 10OOkN, Mx ̂  10OkNm, My = SOkNm. 

Mr/Ag h (MPa) 

Hinh 4.3: Ho bleu do tuong tic P-M vdiy = 0,6 
Lua chgn mat c i t nhU hinh ve, sCrdung 4 thanh 025; 

60 180 60 

Tinh duyet lai vdi mat eat da chon: 

fi = - " ^ '- = — ^ ' " - = 0.0226 > o„,„ = 0.135 ^ = 0,135 — = 0.01125 
/lg 300 300 """ / , 420 

Sddung ket hop phuong phap nghieh dao t i i trgng 
cua Bresler. 

Khoang each gida hai hang cdt thep theo phuong 
x: 180mm. 

Khoing cich giij'a hai hing cot thep theo phuong 
y: 180mm. 

He sd khoang each hat hang cot thep theo phuong y: 

r. 
180 _ 

300 " 
0,6 

He so khoing cich hai hang edt thep theo phuong x: 

Su" dung ho bieu do tUOng t ie y = 0,6 da dugc xay 
dung de xae djnh P̂_ va P . 
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Tacd: 
M „ ^ IQO^IO' ^ , ^ 

bxir 300x300' 
^ ^ ^ J O x ^ O ^ ^ 
hxb' 500x300= 
Td bieu do tren tra dugc: 
P,/Ag-21->P,^-1890{kN) 
pyAg=17=>p'"^=1530(kN) 
Luc dgc tdi han eua cgt chju nen dting tam: 
/>^=/ 'x6x/ , + / ,x/) ,=4006,8 
Kiem tra theo phuong trinh t i l trgng nghjeh dio; 

=>P^^=1071 (kN)>P^=1000. 
Vay thiet ke da dua ra d i m bao yeu eau ehiu lUc. 

5. KET LUAN 

Bii b io da trinh bay each ap dung phuong phap sii 
dung bieu do tuong t ic P-M khdng thd nguyen trong 
viec tinh to in kh i ning ehju lue cua cot be tong cot thep 
ehiu nen leeh tam. Viee ap dung phuong phip n iy la khi 
don gi in. Cich x iy dung ho bieu do tUong tae P-M phu 
hgp vdi TCVN 11823-2017 eung da dugc trinh bay trong 
bai viet, khdng phu thugc vao kich thUde mat eit ngang 
cua egt, ma chi phy thugc vao eUdng dd dae trung eua be 
tdng, he sd khoang cich giijfa hai hang edt thep va ham 
luong cot thep chju nen. 
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