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Abstract ; The aim of this study is to find out the influence law of different parameters on the sen-
sitivity to mechanical properties of thin-walled steel tube recycled concrete columns. While ensu-
ring the optimal bearing capacity and cost,the optimal combination of parameters is obtained. Tak-
ing slenderness ratio,core concrete strength, substitution rate and steel content as variable parame-
ters, the sensitivity factors and sensitivity of thin-walled steel tube recycled concrete mixed long,
mixed medium long,and mixed short columns were analyzed by means of experimental control , or-
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thogonal test and software SPSS. In the mixed long columns, when the slenderness ratio is 50 ~ 60,
the steel content is 5% ~ 11% and the substitution rate is 20% ~ 60% , the sensitivity degree of
each factor to its bearing capacity is slenderness ratio, steel content, substitution rate. In the mixed
medium long column, when the slenderness ratio is 25 ~ 35, the ratio of steel to steel is 3. 8% ~
7.9% ,and the substitution rate is 20% ~ 60% , the sensitivity degree is steel content, substitution
rate , slenderness ratio. However, when the steel content of mixed short columns is 3. 8% ~7.7% ,
the core concrete strength is C35 ~ C40,and the substitution rate is 20% ~35% ,the sensitivity de-
gree in short columns is steel content,concrete strength, substitution rate. The results obtained by
SPSS software are basically consistent with those obtained by orthogonal test, which shows that it
is feasible to apply regression analysis to the comparison of sensitive factors of thin-walled steel
tube recycled concrete columns.

Key words: thin-walled steel tube recycled concrete columns ;orthogonal test;sensitive factors ;re-

gression analysis
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Table 1 Parameter table of mixed long column

Fe #FR L/mm D/mm #/mm KAt B/ %GR/ %
1 L - Aal 2 000 159 2 50 0 5
2 L-Aa2 2 000 159 2 50 20 5
3 L -Ac3 2 000 159 4 50 40 11
4 L - Ab4 2 000 159 3 50 60 8
5 L -Bbl 2 200 159 3 55 0 8
6 L -Bb3 2 200 159 3 55 20 8
7 L - Ba4 2 200 159 2 55 40 5
8 L -Bc2 2 200 159 4 55 60 11
9 L -Ccl 2 400 159 4 60 0 11
10 L-Cc4 2 400 159 4 60 20 11
11 L-Cb2 2 400 159 3 60 40 8
12 L -Ca3 2 400 159 2 60 60 5

L R BT AR TR R L B s A B LC 20BN A AR L 50,55 .60 32, b ¢ 2390 - HY AT B9 BEJR D 2 mm
3 mm 4 mm;1.2 3 4 SH5IFRR A A AR 0.20% 40% (60% .

z2 PRESHCE

Table 2 Parameter table of mixed medium long column

] ZFR L/mm D/mm t/mm KAt AR/ % CELE
1 M - Aal 1370 219 2 25 0 3.8
2 M - Aa2 1370 219 2 25 20 3.8
3 M - Ac3 1370 219 4 25 40 7.9
4 M - A4 1 370 219 3 25 60 5.8
5 M - Bbl 1 640 219 3 30 0 5.8
6 M - Bb2 1 640 219 3 30 20 5.8
7 M - Ba3 1 640 219 2 30 40 3.8
8 M - Bc4 1 640 219 4 30 60 7.9
9 M - Ccl 1920 219 4 35 0 7.9
10 M - Cc2 1920 219 4 35 20 7.9
11 M - Cb3 1 920 219 3 35 40 5.8
12 M - Cad 1920 219 2 35 60 3.8

TE M FORHRENE P A R EE L R A B .C I TR R Al o 25 .30 355a.b ¢ 43 R A Y

3 mm 4 mm;1.2 3 4 55138 AR BRI 0,20% 40% 60% .
®3 EHSECK

Table 3 Parameter table of mixed short column

BEJE R 2 mm,

T4 S F L/mm D/mm /mm K4 ez, 9% B E )
1 S - Bel 660 219 4 C35 0 7.7
2 S — Abl 660 219 3 30 0 5.7
3 S - Cal 660 219 2 C40 0 3.8
4 S -Bc2 660 219 4 C35 20 7.7
5 S - Ab2 660 219 3 C30 20 5.7
6 S - Ca2 660 219 2 C40 20 3.8
7 S -Cc3 660 219 4 C40 30 7.7
8 S - Bb3 660 219 3 C35 30 5.7
9 S - Aa3 660 219 2 30 30 3.8
10 S - Ac4 660 219 4 C30 35 7.7
11 S -Cb4 660 219 3 C40 35 5.7
12 S - Bad 660 219 2 C35 35 3.8

.S FOR MR A PR TR A A B LC A3 B R AL IR £ 550N C30.,C35,C405a.b ¢ 235l 3 7R 44 11 B )R

2 mm .3 mm .4 mm;1.2.3 4 530 FR P PUR R 0.20% 30% 35% .



780 Tk B SOR S e AR (A R R SE R

534 4

2 BEIRERAE

VHRE A AP AR TR R L AT R P AT Y
WCIRE g s IR R AR REIR | AT AR IR Oy 8
FEIR. B A AR EA1IY ,
FRIVEN A BA LI | o 35 AR AR
PEAS . 4 it Jin 1y 28 24 S B BR e 2 19 50%
IR A A 2 — A 2 Hh B 22 , (EC A
AR s e AR AR A ) R B AR TR (H AR
AN . it a0 i 28 249 o 1 BR Ao 28k 70%  ~
80% I}, I AE A 28 — 07728 i £ i BE A A A8
e B TE B REA BB I TPk
AR 4 B U A I AR 0 R O Y
LPRAE IR BE L AL T = 1] 32 R 2S5 A

AR T 48 — I8 2 AR AR /N A5 BE v S L R
YR A T RS, Ak St N far 28, R ER ALY
K, HL 5% ] P 0 46 SE A, 9487 N A% T
Jame . 2 A R AR 2 Ty ) B A
it 2RI K AR 2R R i e AR
W BRI, AR ok, A RE S TR B
ARG S 5 A AT 7% v RE B9 A8 3 T
A NG P Bl TR R - R R R
HRER T KM AR, 3 A 0] ) e B 3
ARSI R AR T W 5 A A 0 RE S
B TR, WA ™ i, S S A 3] P v, e
ik 3 mm, i E R REIR. I R AR IR A
L 1.

1 AFRIE RS

Fig.2 Damage in the form of specimens

3 IEACHE RS

3.1 BREKBEZRESH

ZEH R IE SR TE XA 1 R R T 5
R AT SRR RO K Al L
R AR . 2% B R AR R K- 1 U DL 26
4. \NFH G H L IE A K 45 PR 2 A
582z M4 R R A S L AL G /K- K 4
b 50 S 1% HBURE 10% . it il 2 R
AT LS M R 1 A ) BURR R R AR B IMR
VR AN RN TS

BARAEURE R o rith & an &l 2 s,
L2 (a) AT LA H, Bl 5 40 bE i 38,
BESNAE P AR TR BE 3 AE 7R 2 RIS, 9

R4 BREIEZAR TR
Table 4 Orthogonal test analysis table of mixed
long column

SEN

> =
RS o e % e RSN
1 1(50) 1(20) 1(5) 1 320
P 1(50)  2(40) 3(11) 1380
3 1(50) 3(60) 2(8) 1 287
4 2(55) 1(20) 2(8) 1 340
5 2(55) 2(40) 1(5) 1194
6 2(55)  3(60) 3(11) 1308
7 3(60)  1(20) 3(11) 1287
8 3(60)  2(40) 2(8) 1 100
9 3(60) 3(60) 1(5) 1 009
K1 3 987 3945 3522 —
K2 3 840 3672 3726 —
K3 3 396 3 603 3975 —
NI1(K1/3) 1329 1315 1174 —
N2(K2/3) 1280 1224 1242 —
N3(K3/3) 1132 1 201 1325 —
R 197 114 151 —
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Fig.2 The sensitive factors analysis chart of mixed long column
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Table 5 Orthogonal test analysis table of mixed

medium long column

EES

- -
MRS I Riw e aae I/
1 1(25)  1(20) 1(3.8) 209
2 1(25) 2(40) 3(7.9) 2 626
3 1(25) 3(60) 2(5.8) 2332
4 2(30)  1(20) 2(5.8) 2 468
5 2(30) 2(40) 1(3.8) 2 032
6 2(30) 3(60) 3(7.9) 2 569
7 3(35) 1(20) 3(7.9) 2713
8 3(35)  2(40) 2(5.8) 2333
9 3(35) 3(60) 1(3.8) 1 863
K1 2 351 2 427 1997 —
K2 2 356 2 330 2 378 —
K3 2 303 2 255 2 636 —
N1(K1/3) 784 809 666 —
N2(K2/3) 785 777 793 —
N3(K3/3) 768 752 879 —

R 48 172 213 —
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Fig.3 The sensitive factors analysis chart of mixed medium long column
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Table 6 Orthogonal test analysis table of mixed

short column

%
T A,
P PLRE e o PP

1 1(C35) 1(20) 1(7.7) 2756
2 1(C35) 2030)  2(5.7) 2417
3 1(C35) 3(35) 3(3.8) 2 627
4 2(C30) 2(30) 2(5.7) 2103
5 2(C30) 3(35)  3(3.8) 2331
6 2(C30) 1(20)  1(7.7) 2449
7 3(C40) 1(20) 3(3.8) 2 624
8 3(C40) 2(30) 1(7.7) 2 866
9 3(C40) 3(35) 2(5.7) 2415
K1 7 830 7 483 8 071 —
K2 6 883 7614 6 935 —
K3 7 905 7 521 7 612 —

N1(K1/3) 2610 2 294 2 690 —

N2(K2/3) 2 294 2 538 2 537 —

N3(K3/3) 2 695 2 507 2 312 —

R 341 44 379 —
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Fig.4 The sensitive factors analysis chart of mixed short column
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Table 7 Model summary table of different kinds of mixed columns

. ‘ o EEGEOR
B R R WRIE R AR
R 5T FlEE
0. 966 0.934 0.909 0.302 0.934 37. 620 3
2 0.989 0.978 0. 969 0.175 0.978 117. 462 3
3 0. 680 0.463 0.262 0. 859 0.463 2.300 3

7 R FORFEAMIAR G, 2 R HIE
B A IEAOC, )R Z A ;2 R > 0.8
Bf, A A& R, Y R <0.3
B, A2 A et RS, Nl LR
B PR RE A A 56 R B YRR
0. 966 ,0. 989 0. 680 , i B HH AT () AH S 1 B

F 8 B T B — A RN A AZ F 0 [
(AR BR AL 2R 80 (R 7 BRI A 1 AR A
WUH B) B ILhRERZE ARifEfl R B Beta . T
{EALR PR

Xt = A AT AU 23 M, O 3 o o o
PeAE BEAT AR R [ 5 J7 72

O KA IR Z A R e 59, P R AR K BRAEZ IR )RR H
FELRPEA DG 3, Ja AR R AR O — . erp Y =7.001 x 107'° - 0.516X, - 0.445X, +
BOE T AT 1 W RE B A TR B A A KA 0. 482X, (1)

A Z AIAEAE LR PEAH OCOC R | A AR o 22 [
FEE— B K R,

12 ] SPSS A X A [1] o 24 7o BE A9 45 TR
Bk A A e R A LM DG R AT Hop

MR A5 U DR 2 10 b 2 PR b K 4N L
B BN R 0 B E M 0.05 LU, i
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BGRB8 B E M TE 0.05 LU, W
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Table 8 Coefficient analysis table of different kinds of mixed columns

RN FrifEfk R AL
A ZH ITE 2
B FRUEFS TR Beta T

(EH) 7.001 x10 7' 0. 087 - 0. 000 1..000

. Zscore (K41 1) -0.516 0.094 -0.516 ~7.944 0.023
Zscore ( ULHR) -0. 445 0.091 -0. 445 -5.556 0. 042

Zscore (IR ) 0. 482 0. 094 0. 482 6.195 0.031

(HEHO) -1.262x10° 1% 0. 050 - 0. 000 1. 000

5 Zscore (K41 1) 0. 020 0.054 0. 020 -0.370 0. 049
Zscore (JALHR) -0.325 0.053 -0.325 -6.171 0.035

Zscore (FTHIAR) -0.939 0.054 -0.939 17.255 0. 002

(HEHO 8.251 x10°1'° 0.248 - 0. 000 1. 000

3 Zscore (JRREE TR ) 0.374 0. 265 0.374 2.372 0.021
Zscore (LK) -0.169 0.262 -0.169 -0. 644 0. 045

Zscore ( F IR 0. 629 0.262 0. 629 1. 427 0.011

HRIE 25 SRR R 210 2 PR A, TR+
ST HURE SR B I AE 0.05 DL
LR A TR R S R AE 3.8% ~
7.7% IR EE 158 7 C35 ~ C40 HUC R 1E
20% ~35% I}, i EPEFEFR 0. 011 <0. 021 <
0. 045 BB PR 2 1) Jnb 2P AR BI/IMIR Ry 5
WA TREE TR U, e A Y el

e THERE X T A TR R 4 P KRR N R
W SRR i U R R H U &R
TP B 3. 8% ~T7. 7% ,AERK A rp iUk
PEALAR 5.

5 %

(1) 8 2 a0 X R, R A 4 - A Y
SRR PR K A R AR BIR, AR KA
SR PBEMIR. PR B Trp B AR E A G
AR HE R RZ R, A A EE A AR PR R

Giv e Bt A

(2) KA Hex R AR 4 AR TR K
AR 2 7 A U B e, S Rz B
Fi 59 LA A AR K40 50, 7 %
1% , B 10% . 289 50 52 40 4 1R
TRE = R A 7R 2 7 A SO B i, B
RRZ KRS ; LA G /KR K4 L
30, TNEE 7. 9% , HUAC R 20% . % F4 0]
R A5 A TR BE R R 7R 3 ) SRR P
5 TREE SRR, BUR R 5 b4l &
KSR N 7. 7% IR EE T8N C40,
BURER 30% .

(3) FEAN[R] [X B3 45 5 Wi R 28 S e e A0 4
AR A A UK R A T 22 5, R L
Bt T p X F K R, Al B R 1 =
60% KA L 2 55 SR BEARALA ; X F
FE, DB USRI 2 60% K40 1 = 35 5k
REAR S 5 6 40 AT, T AR 48 %8 30%
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