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Calculation method of eccentric load-bearing capacity of L-shaped column
composed of recycled aggregate concrete-filled square steel tube
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Abstract: According to the superposition principle, the calculation method of eccentric
compression bearing capacity of L-shaped column composed of recycled aggregate concrete-filled
square steel tube(L-RACFST) was studied based on the theoretical calculation formula provided
by the Technical Specification for Special-shaped Column Structure Composed of Concrete-
filled Rectangular Steel Tubes. Considering the effect of recycled concrete effective restraint
area, the calculation formula of eccentric bearing capacity of the L-RACFST was put forward,

and the axial force-bending moment (N-M) relationship curve was drawn. The results show that
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by introducing the restraint influence coefficient of the steel tube on the recycled coarse aggregate
(RCA), considering the effective restraint effect of the steel tube on the recycled concrete with
different RCA replacement ratio, and dividing the restraint area of steel tube on RAC according to
the constraint strength, the effective restraint area of recycled concrete can be obtained. By
comparing with the experimental and numerical simulation results, the validity of the calculation
formula of the eccentric compression bearing capacity of the L-RACFST is verified. The formula
can be used to predict the eccentric compression bearing capacity of the L-RACFST, and the N-M
relationship curve can predict the bearing capacity of the specimen more accurately and safely.
Key words: concrete-filled square steel tube column; L-shaped column; recycled concrete; eccen-
tric compression bearing capacity; calculation method
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Fig.1 Special-shaped column composed of

concrete-filled square steel tubes
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Table 1 Parameters of test specimen
IR R GiR=R =] JE HE AT T iy 48 T R./% fii 0> B/ mm
P40-0 100 mm>X100 mmX3.75 mm | 1 500 mm>X100 mmX3.75 mm 100 mm>X 20 mmX5. 75 mm 0 40
P40-20 100 mm>X100 mmX3.75 mm | 1 500 mm>X100 mmX3.75 mm 100 mm>X 20 mm X 5. 75 mm 20 40
P40-40 100 mm>X100 mmX3.75 mm | 1 500 mm>X100 mmX3.75 mm 100 mm>X 20 mm X 5. 75 mm 40 40
P40-60 100 mm>X 100 mmX3.75 mm | 1 500 mm>X100 mm>X3.75 mm 100 mm X 20 mm X 5. 75 mm 60 40
P40-80 100 mm>X 100 mmX3.75 mm | 1 500 mm>X100 mmX3.75 mm 100 mmX 20 mm X 5. 75 mm 80 40
P40-100 100 mm>X 100 mmX3.75 mm | 1 500 mm>X100 mm>X3.75 mm 100 mmX 20 mm X 5. 75 mm 100 40
P80-0 100 mm>X 100 mmX3.75 mm | 1 500 mm>X100 mm>X3.75 mm 100 mmX 20 mm X 5. 75 mm 0 80
P80-20 100 mm>X 100 mmX3.75 mm | 1 500 mm>X100 mmX3.75 mm 100 mm X 20 mm X5, 75 mm 20 80
P80-40 100 mm>X 100 mmX3.75 mm | 1 500 mm>X100 mmX3.75 mm 100 mm X 20 mm X5, 75 mm 40 80
P80-60 100 mm X100 mmX3.75 mm | 1 500 mm>X100 mmX3.75 mm 100 mm X 20 mm X5, 75 mm 60 80
P80-80 100 mm>X 100 mmX3.75 mm | 1 500 mmX100 mmX3.75 mm 100 mm X 20 mmX5. 75 mm 80 80
P80-100 100 mm X100 mmX3.75 mm | 1 500 mm>X100 mmX3.75 mm 100 mm X 20 mm X5, 75 mm 100 80
) 100 , 100 ) 100 ,
__I L T 1 0
o
S =
= S
x I = B AN e
e AR =3.75 | T 02(116,116)
gl "\75\ R0 I8 SR(144,144)
S —> N3 =575 =1 /‘%/ 'o\ﬁm,z]uijz;ﬁ(nz,nz)
20 :
1 N\
BAREL i B) e N
- i X
S
- J7 =375
- y

2 XHEE RS (AL :mm)

Fig.2 Section size of specimen (unit;mm)
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Table 2 Load information of test

R3 HE#ENETHER

Table 3 Load information of numerical simulation

R 1F = Nop-rest/ kN Mreo /(KN « m) R 1F i = Nprem/kN Mrgm/ (KN« m)
P40-0 2 196 93. 68 P40-0 2 251 90. 21
P40-20 2 004 92.90 P40-20 2 095 83.83
P40-40 1851 85.68 P40-40 1 896 75.87
P40-60 1749 71.32 P40-60 1781 71.27
P40-80 1605 75.70 P40-80 1659 65.38

P40-100 1568 69. 27 P40-100 1617 64.70
P80-0 1904 156. 49 P80-0 2012 161. 15
P80-20 1820 161. 18 P80-20 1912 153. 02
P80-40 1652 140. 37 P80-40 1729 137.35
P80-60 1580 137.52 P80-60 1691 133. 66
P&80-80 1510 123.50 P80-80 1579 124. 83

P80-100 1449 120. 19 P80-100 1513 119. 63
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Fig. 4 Constraint state of concrete in L-RACFST
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Fig. 5 Division of recycled concrete restraint area

BT UL B d ARCGEIE WA IR BE L& R IPAE
FARMAL) (T/CECS 825—2021)7 #2 44t f) B 3¢ 31
SR I b AR B i S PR FE 40 AN A X AR
TRBE £ M 2 AR I R 24 SR AR TR B i B
SR E TR H O TR R 3 Ty . AR SCHE S LB O A
A TR BE - 41 SO HE i R R O B 5 A
T EEARE

(1) 25 JEH A8 X 1A TR O 1 1 2 SRR

(2) 2R FH 4 w8 T 28 1 v D) BB A 1 38 ) 40 FRE
ARZS I B A AR 38 2 7 e I 5 58 o P A TR R 1 1
BE T HPURERE .

L IETT WS H AR EE L 4 & R IE Ay 2R
SRR A, L AR P A E

(A5 IR BE T BT Hi R

IR R YERS X ) AR AR 1T
3.1 A@TAHANTETE

E LR RISETA AR AN Al =X NS RO D PR B
AbF AR ZS , L-RACFST ali 2R 28 F BE F7 40 i K&
AR ANE 6 Fros . sl B0R ST alad it = 0) ~
QDR N WL UL C2 i FA i

N =D Acfet D AN+ D0 Aw S — D A —

DA =0 9)
M = K(O Al fede + D A S vdo + D A fody —
zAs!fyds! - ZA])!fypdpt) (10)
B k
K =2+ (11)

e A N 32 R KR BE A L2 R T AR Al 2 T
DA A T AR 5 A A2 T DR R AR TET AR s AL R &2 R IX
A TR 5 Ay O A2 1 DX SR AR TR AR 5, O B AU
G R S E- g N e Sl e WA K (R W= A
b #) P 5 hy 32 TR DX 0 D P P A Y
PR s o o 52 s DX A 0 A D 22 b P el 4 B
B sd o N2 IR B A T TP il A B R
d R A DX T H A 0 A AR R PR B R K

B J

A o 1 il
JEPE DM
B

BEEL NE O EBER
B 6 L-RACFSTAZRETHNNHHEITERE

Fig. 6  Stress distribution and calculation diagram of

L-RACFST under pure bending state
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Table 4 Neutral axis position of L-RACFST

L RS/ Y fe/MPa es/mm
0 33. 36 98. 16

20 29.00 97.93

40 17.57 97. 32

60 13. 30 97.10

80 11.94 97.02

100 8.99 96. 87
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Fig.7 Stress distribution and calculation diagram of

L-RACFST under axial compression state
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Fig. 8 Stress distribution and calculation diagram of

L-RACFST under compression bending state
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