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Bearing Capacity Model of Circular Concrete-filled Stainless
Steel Stub Columns Under Uniaxial Compression

TANG Hongyuan, FAN Luyao, ZHAO Xin, SUN Xujie

(Inst. of Structural Eng., Xihua Univ., Chengdu 610039, China)
Abstract: Due to the good corrosion resistance and high bearing capacity, the concrete-filled stainless steel tube has an excellent application
prospect in the offshore platform, bridge and underground engineering. However, there is no relevant specification for calculating the capacity
of concrete-filled stainless steel tube. In order to investigate the bearing capacity of circular concrete-filled stainless steel stub columns (CSS-
SC), the uniaxial compression experiments of seamless CSSSC with different diameter thickness ratios were conducted. As a result of the experi-
ment, the failure modes of CSSSC under uniaxial compression, the load-axial strain curve, the load-hoop strain curve, the load-longitudinal strain
curve, the relationship between bearing capacity and stainless steel tube constraint coefficient, and the relationship between the ductility of speci-
mens and the constraint coefficient of stainless steel tube were all obtained. Meanwhile, based on the results in this study and existing literatures, a
regression formula for predicting the axial bearing capacity was obtained, which was compared with the results calculated according to standards
of different countries. Finally, the compressive bearing capacity model of circular stainless steel tube concrete was derived from the fitting for-
mula and compared with some existing models, such as Mander’s model, Li’s model, Xiao’s model and Teng’s model. The results show that the

typical failure mode of CSSSC under uniaxial compression was outward local buckling failure. The ductility and bearing capacity of specimens
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increased with the increase of the restraint effect coefficient of stainless steel tube. The calculation method of bearing capacity of concrete-filled

steel tubular used in the calculation of bearing capacity of short circular stainless steel tubular concrete columns was relatively small, and the cal-

culation result of the fitting formula in this study was closer to the test results. The results of the bearing capacity model presented here, Xiao’s

model and Teng’s model were close to the test results, but the standard deviation of the calculation results of the model in this study was the smal-

lest and the bearing capacity of the circular stainless steel tube concrete short column was slightly larger than that of Xiao’s model and Teng’s

model.

Key words: concrete-filled stainless steel tube stub column; bearing capacity model; axial loading capacity; ductility; failure modes
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Tab.1 Parameters of specimens

WS Dimm r/mm Hmm o fo/MPa fy/MPa  go/MPa

D 114x3 1148 3.04 402 30.5 20.1 355.00
D 114x4 1141 4.12 404 30.5 20.1 350.00
@D 114x5 1139 5.01 402 30.5 20.1 340.00
@D 114x6  113.6 6.77 402 30.5 20.1 290.00

KR CR304TC4E NN IR, 12 I8 (&)@
ALY : 55 14 EIRIRE L ) (GB/T228.1—
2010) PO BR ESEATAS I, D15 AN AN 44 X IR
5 B 0o, UL 1o BRSO TR BE LA, SEFT I B TR A
BRI DR TR EE L, I DR SR 3 7  R Ee
TEF 2T EARFEG28 d, S 1 o A L P 1 TR



12 TR SHEAR

552 4%

+ F12E BRI AR o AR vE (Ml R EE - Ak
Aeik e AR ME ) (GB/T 50081—2002) 1 45
C30TRBE + 57 J7 PR P 1K 58 B S 211 "8 30.5 MPa,,

(c) Ui HBHRAT BE

(b) B B -
B sl HHE
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Fig.2 Test setup and arrangement of strain gauges
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Fig. 3 Failure modes of the specimens
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Fig.5 Load-strain curves
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Tab.2 Basic parameters and design values of bearing capacity of all specimens

- ik Dofl foMP coyMPs ‘ e E(gkjl(d“ﬁ{E)/kN
: 7 GRIGAE /KN EC42T AT A2 pLTRY pPRIZT CECS O SEl
®114x3 AL 3777 24 355 2.03 807.9 493.1 410.7 670.7 6147  599.7 662.5 869.4
PD114x4 AL 27.82 24 350 2.80 985.9 5914 487.8 8089 721.8 7534 784.1 1018.1
®@114%5 A 2278 24 340 3.41 11043 664.4 5452 911.6  789.1 879.0 871.5 1125.0
PD114x6 AL 16.79 24 290 4.16 12949 725.1 5922 997.6 8044  999.1 939.6 1206.1
C-3-0.9-3.0 [17] 70.00 18 330 1.30 135.0 88.0 744 118.6 1104 101.0 119.4 159.3
C-3-1.0-3.0 [17] 63.00 18 350 1.54 192.0 97.0 81.6 1313 1232 112.5 131.5 174.3
C-3-1.2-3.0 [17] 52.50 18 423 2.25 163.0 1242 103.1 1693 162.1 147.0 166.6 217.9
C-4-0.9-3.0 [17] 70.00 21 330 1.12 263.0 93.9 79.8  126.1 116.7 107.4 127.2 170.5
C-4-1.0-3.0 [17] 63.00 21 350 1.32 184.0 1029 86.9 1387 1293 118.9 139.6 185.9
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C4-12-3.0
C-3-0.9-35
C-3-1.0-35
C-3-12-35
C—4-0.9-35
C4-1.0-35
C4-1.2-35
C-3-1.04.0
C-3-12-4.0
C—4-0.9-4.0
C—4-1.04.0
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CHS 104x2-C30
CHS 104x2-C60
CHS 104x2-C100
CHS 114%x6-C30
CHS 114%6-C60
CHS 114x6-C100
C20-50x1.2A
C20-50x1.2B
C30-50x1.2A
C30-50x1.2B

[17] 52.50 21 423 1.93 303 130.0 1084 176.6 167.5 1534 1753 230.2
[17] 70.00 18 330 1.30 204 88.0 744 1186 1104 101.0 1194 159.3
[17] 63.00 18 350  1.54 252 970 8l.6 131.3 1232 1125 1315 174.3
[17] 52.50 18 423 225 326 1242 103.1 1693 162.1 147.0 166.6 217.9
[17] 70.00 21 330 1.12 125 939 798 126.1 1167 1074 1272 170.5
[17] 63.00 21 350 1.32 203 1029 86.9 1387 1293 1189 139.6 185.9
[17] 52.50 21 423 1.93 272 130.0 1084 176.6 167.5 1534 1753 230.2
[17] 63.00 18 350  1.54 233 97.0 8l.6 1313 1232 1125 1315 1743
[17] 52.50 18 423 225 286 1242 103.1 1693 162.1 147.0 166.6 217.9
[17] 70.00 21 330 1.12 135 939 798 126.1 1167 1074 1272 170.5
[17] 63.00 21 350 1.32 250 1029 86.9 1387 1293 1189 139.6 185.9
[17] 52.50 21 423 1.93 272 130.0 1084 176.6 167.5 1534 1753 230.2
[15] 52.00 31 412 1.28 699 402.3 3403 5423 5047 4724 5470 729.8
[15] 52.00 49 412 0.81 901 496.6 427.1 6624 6046 5779  669.8 853.8
[15] 52.00 65 412 0.61 1133 5804 5043 7692 6842 6709 771.3 960.3
[15] 18.99 31 266 2.53 1254 6649 5499 9082 776.8 9129  888.8 11573
[15] 18.99 49 266  1.60 1340 763.5 640.7 1033.8 8853 10404 10365 1370.6
[15] 18.99 65 266 1.21 1674 851.1 7214 11455 9925 11527 11569 15473
[18] 42.33 20 291  L.75 106 740 619 1004 925 88.9 100.0 132.2
[18] 42.33 20 291 1.75 112 740 619 1004 925 88.9 100.0 132.2
[18] 42.33 30 291  1.16 134 863 732 116.0 106.0 103.0 1173 157.0
[18] 42.33 30 291  1.16 130 863 732 116.0 106.0 103.0 1173 157.0
C20-50x1.6A [18] 31.75 20 298 245 132 90.7 751 1238 1135 1133 1212 158.3
C20-50x1.6B [18] 31.75 20 298 245 140 90.7 751 1238 1135 1133 1212 158.3
C30-50x1.6A [18] 31.75 30 298  1.63 167 102.6 86.0 139.0 125.6 1274 1392 184.0
C30-50x1.6B [18] 31.75 30 298  1.63 162 102.6 86.0 139.0 125.6 1274 1392 184.0
C20-100x1.6A  [18] 63.50 20 320 1.25 421 247.6 209.6 3335 3088 2858 3359 449.6
C20-100x1.6B  [18] 63.50 20 320 1.25 426 247.6 209.6 3335 308.8 285.8 3359 449.6
C30-100x1.6A  [18] 63.50 30 320 0.83 477 298.3 2563 3982 365.7 3422 4025 514.8
C30-100x1.6B  [18] 63.50 30 320 0.83 477 298.3 2563 3982 365.7 3422 4025 514.8
C30-127x1.6A  [18] 79.38 30 274 0.56 743 397.7 3465 5263 477.6 446.8  526.1 651.1
C30-127x1.6B  [18] 79.38 30 274 0.56 748 3977 3465 5263  477.6 446.8 526.01 651.1
C20-150x1.6A  [18] 95.25 20 279 0.71 816 4254 3675 5658 513.6 4746  568.7 718.9
C20-150x1.6B  [18] 95.25 20 279 0.71 801 4254 3675 5658 513.6 4746  568.7 718.9
C30-150x1.6A  [18] 95.25 30 279 048 904 5419 4749 7144 6463 6014 7079 867.0
C30-150x1.6B  [18] 95.25 30 279 048 890 5419 4749 7144 6463 6014 7079 867.0
C20-200x2.0A  [18] 104.10 20 259 0.62 1390 7132 6193 9456 8525 791.1 946.2 11824
C20-200x2.0B  [18] 104.10 20 259  0.62 1378 7132 6193 945.6 8525 791.1  946.2 1182.4
C30-200x2.0A  [18] 104.10 30 259 041 1522 920.9 810.7 1210.5 1089.3 1016.6 1189.1 1446.4
C30-200x2.0B  [18] 104.10 30 259 041 1550 920.9 810.7 1210.5 1089.3 1016.6 1189.1 1446.4
Al [19] 37.50 32 248  1.07 6134 2989.0 2544.2 4012.8 3660.7 3610.5 40624 54573
A2 [19] 30.00 32 242 1.34 7076 3301.4 2787.8 4453.8 4046.5 41206 44919 59827
A3 [19] 25.00 32 249 1.69 8088 3718.0 3114.2 5040.3 45250 47969 50433 6659.0
A4 [19] 37.50 35 248 097 5601 3132.6 2676.5 41959 38279 37757 4249.1 5727.1
A5 [19] 30.00 35 242 1.21 6 848 3441.0 29164 4631.8 42089 42858 46813 62552
A6 [19] 25.00 35 249  1.53 8230 3853.6 3239.1 5213.2 4679.6 4962.1 52364 69355
A7 [19] 37.50 38 248  0.90 6171 3246.6 2781.5 4341.2 3961.6 3907.0 43952 59404
A8 [19] 30.00 38 242 1.12 7193 3551.8 3018.5 4773.1 43394 4417.1 48293 64703
A9 [19] 25.00 38 249 142 8432 3961.3 3338.3 5350.5 4804.6 5093.5 5387.1 71536
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P18 kA7 AR 2 1 1 X B0 1B 5 RV TSR 1Y) E A
et o3 3R E AR e 22 R 1 26 [ ACTHE S A i
Z /M H A IEAII-CFT(1997) . i 5601 5 35 H
ACHLIE AR -2 F(E 15 502,208 7, FLIE M 1.45)
3.4, B RERK, FRifE2E 40.394 4; T EFLTECECS 28:
20121 H A BTG ALI-CFT (1997) i385 5 1 3 1
FHZEROIN, H LA B F-24{E 530 4 1.390 7H11.388 8, Bk

WEZE/FH°40.239 7H10.241 8; HAFIE s M FLECS .

DL/T . BDJ{{) 3348 25 /£ ACTHIAII-CFT(1997) 2

], ELA 5 85 3 55 (8 - 29 LU 2350 1.870 1

1.519 0FI11.485 8, brif 224351 °40.327 9.0.254 5F0
0.259 2, LA 40 # AT DAASH - 6F A1 7 uk 5 R FE 7
T 50 AN 5 A0 A TR - e A R 2 T s R O T RS
32 EARFRERRLIEHMEAEDITESE
AN A TR BB - 5 0 A R A TR B - 2R, A
%Fﬁm?ﬁﬁifﬁw “Lﬁﬁ%ﬁﬁkﬂ
T Rl 0 VIR R B A A PR AR 3R R AN 2 A
ﬁﬂ%mﬁﬂﬁﬂmm@$@ﬁ ﬁ%ﬁ&?i
AN E TR BE 1 a0%h O R AR AR AR,
N, = (1+2&) faAe (3)

N, =(1+ VEAHLIE,) fuA (4)
H(3)FI(4) 435038 FH T 249 A0 3 B0 HE

(& = ATor/AS ) AN KT 1.235 FIKF1.2350) 1% M o
B2 SCHRR I B C A (3) F1(4), THE LRI E2,

38 2 A AT HAR G S A 2 S RN
1.065, #r#fEZE40.181,
5 [ B, 25 A 48 SRR 5 P, i i w0 4

B, AT DLAS 2] (5 A 45 400 45 T Bt = Joa A b 1 AR 38 )
HHER AR
Ny = (1.59 + 1.62€,)A. fu (5)

MNEI9F 7, i T IS 45 R LR i, PRl &

T H A 36 R EORK0.716, HiA 4 800 R SOk .

9
U2 No/A, f:=1.59+1.62¢,,

8 F R=0.716.
7

= 6

3 s

4 L'

* Lam 25051

3 ° lgzj:/xg!q:[m
2t w v Uy %09
) . ﬂﬂﬂ%ﬂ”

0 05 1.0 L5 20 25 3.0 35 40 45
&

E9 #Ehik

Fig. 9 Regression curve
A ()3 & SOk R 20, 13 315 S
HWRES T, W 1038 1 3B E o], 34
R 7B AR M A I i [, Hos g (B 5 5
HZ a3 (3) R (4) 9/, HARiEZE d Al
XL/, USSR AR rh o 1 W im0 A A 21 Y
2 (5) AT LU iR T 5 AS 65 4 450 VR 6 0 e A
B AR, A (5) HA — ARk, AHE

Gy BCAIR, AR SR N A A

16
s

J1E=0.996,
FRUEZ=0.178.

=

N

\E

.

N =

0.6 0.8 1.0 1.2 1.4 1.6
B E - AR A

10 REESHEEREST

Fig. 10 Ratio of experimental values to calculated values

s

.

7

7



5339

FEELTE, %5 B

TR B A Tl T R O BRI 5 17

R (6) izt

B 20 C1) HR A AN 5 0 150 A A9 249 SR B80

O-l,ss = 2l‘so-()l/l)c

33 EARSNERBRTIREAT DERLLE

[R5 400 800 A5 0 A 0 TR B - Y 20 R ) oo H

(6)

W oR ﬂ&é‘ss/ﬁc -ﬁSO

AMAELRKCS), RIFRR (O IRALIE R FRIBK,
R AT A3 H (7))

A, L NATIREE PR IE
B fu = 084 £ A CAZ(8), MFHZ(9):

c0

fC°_133+326(‘T“‘) (9)

SR HIA SCRE (2(9) ) . Manderfi 7 P31 Lifi
I Xiaoki 115 Tengfbi I CCHEFT LA, W33, H

]lem = 1.59f +3.2607 (7) Hh, Manderf® 1 335 0 (10)
DT 8% 0 TR R DU TR AR B R - Jo - yosav2054 147047 2T (49
Joe = 1.59f0 +3.2607 (8) ) 0 o0
®3 APNWUHTEERWL
Tab.3 Comparison of calculation results of bearing capacity
fec/MPa Niggp gt - Ac fee) ™!

5 fs/mm  De/mm 5/ MPa Mander Li Xiao Teng AL Mander Li Xiao Teng AL

AL REARL A AL BT R R AL gAY

D114%3 3.04 108.74 19.85 79.01 59.90 90.80 9348  96.67 1.10 145  0.96 0.93 0.89
D114x4 4.10 105.85 27.12 86.49  62.20 109.73 118.90 120.35 1.30 1.80  1.02 0.94 0.91
PD114x5 5.00 103.90 32.72 90.49  62.57 123.65 138.53 138.64 1.44 2.08 1.05 0.94 0.91
D114x6 6.77 100.10 37.74 93.70  61.89 13920 161.29 159.84 1.76 266 1.18 1.02 0.98
C-3-0.9-3.0 0.90 61.20 9.71 5126 41.15 53.58 5197 5578 0.90 1.12 0.86 0.88 0.82
C-3-1.0-3.0 1.00 61.00 11.48 5437 4275 58.68 58.16  61.55 1.21 1.54 1.12 1.13 1.06
C-3-1.2-3.0 1.20 60.60 16.75 6144 4572 73.06 76.63  78.75 0.92 124  0.77 0.74 0.71
C—-4-0.9-3.0 0.90 61.20 9.71 56.54 4621 57.70 5497  59.72 1.58 1.93 1.55 1.63 1.49
C—4-1.0-3.0 1.00 61.00 11.48 60.08 48.16 6296 61.16 65.49 1.05 1.30  1.00 1.03 0.96
C-4-1.2-3.0 1.20 60.60 16.75 68.35 52.10 77.79  79.63  82.69 1.54 2.01 1.35 1.32 1.26
C-3-0.9-35 0.90 61.20 9.71 51.26  41.15 53.58 5197 5578 1.35 1.69 1.29 1.33 1.24
C-3-1.0-3.5 1.00 61.00 11.48 5437 4275 58.68 58.16  61.55 1.59 202 147 1.48 1.39
C-3-12-35 1.20 60.60 16.75 6144 4572 73.06 76.63  78.75 1.83 247 155 1.47 1.42
C—4-0.9-3.5 0.90 61.20 9.71 56.54 4621 5770 5497  59.72 0.75 092 0.74 0.77 0.71
C—4-1.0-35 1.00 61.00 11.48 60.08 48.16 6296 61.16 65.49 1.16 1.44  1.10 1.14 1.05
C4-12-35 1.20 60.60 16.75 68.35 52.10 77.79  79.63  82.69 1.38 1.81 1.21 1.18 1.13
C-3-1.04.0 1.00 61.00 11.48 5437 42775 58.68 58.16  61.55 1.47 1.87 1.36 1.37 1.29
C-3-1.2-4.0 1.20 60.60 16.75 6144 4572 73.06 76.63  78.75 1.61 2.17 136 1.29 1.25
C—4-0.94.0 0.90 61.20 9.71 56.54  46.21 57.70 5497  59.72 0.81 099 0.80 0.83 0.77
C—4-1.04.0 1.00 61.00 11.48 60.08 48.16 6296 61.16 65.49 1.42 1.78  1.36 1.40 1.30
C—4-1.2-4.0 1.20 60.60 16.75 68.35 52.10 77.79  79.63  82.69 1.38 1.81 1.21 1.18 1.13
CSH 104x2-C30  2.00 100.00 16.48 87.82 70.62 91.59 88.68  95.45 1.01 126 097 1.00 0.93
CSH 104x2-C60  2.00 100.00 16.48 117.19  99.03 11540 106.68 119.68 0.98 1.16  0.99 1.08 0.95
CSH 104x2-C100 2.00 100.00 16.48 139.85 12135 13526 122.68 141.22 1.03 1.19  1.07 1.18 1.02
CSH 114x6-C30  6.02 102.26 31.32 108.36  79.53 132.27 140.61 143.82 1.41 1.92 1.15 1.09 1.02
CSH 114x6-C60  6.02 102.26 31.32 148.14 116.43 15998 158.61 168.05 1.10 1.40  1.02 1.03 0.94
CSH 114x6-C100 6.02 102.26 31.32 17770 144.55 182.43 174.61 189.60 1.15 1.41 1.12 1.17 1.05
C20-50x1.2A 1.20 48.40 14.43 63.00 48.71 6991 70.50  73.96 0.91 1.18 0.82 0.82 0.77
C20-50x1.2B 1.20 48.40 14.43 63.00 48.71 6991 7050  73.96 0.97 1.25  0.87 0.86 0.81
C30-50x1.2A 1.20 48.40 14.43 81.96  66.69 84.12 80.50 87.43 0.89 1.09  0.87 0.90 0.82
C30-50x1.2B 1.20 48.40 14.43 81.96  66.69 84.12 80.50 87.43 0.86 1.06  0.84 0.88 0.80
C20-50x1.6A 1.60 47.60 20.03 69.74 5126 84.89 90.12 92.23 1.06 1.45  0.87 0.82 0.79
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fee/MPa Nigagfii - (Acfoc) ™!
WG fs/mm - De/mm 5/ MPa Mander Li  Xiao  Teng A Mander Li  Xiao  Teng  AX
A RERL R BT AR R RERS fERL AL KA
C20-50x1.6B  1.60  47.60  20.03 69.74 5126 84.89 90.12 9223 113 153 093 087 084
C30-50x1.6A  1.60  47.60  20.03 92.07  71.95 100.37 100.12 105.70 102 130 094 094 087
C30-50x1.6B  1.60  47.60  20.03 92.07  71.95 100.37 100.12 105.70 099 127 091 091 085
C20-100x1.6A  1.60 9840  10.41 5622 4533 5842 5642  60.84 098 122 095 098 090
C20-100x1.6B  1.60  98.40  10.41 5622 4533 5842 5642  60.84 100 124 096 099 092
C30-100x1.6A  1.60 9840 1041 7259 6115 7167 6642 7431 086 103 088 094  0.84
C30-100x1.6B  1.60  98.40  10.41 7259 6115 7167 6642 7431 086 103 088 094  0.84
C30-127x1.6A 160 12380 7.8 62.86 5489 60.63 5479 6347 098 112 102 L13 097
C30-127x1.6B 1.60 12380  7.08 62.86 5489 60.63 5479 6347 099 113 102 113 098
C20-150x1.6A  1.60 14920 598 4578 39.12 4468 4094 4643 102 119 104 114 1.00
C20-150x1.6B  1.60 14920 5.8 4578 39.12 4468 4094 4643 100 117 103 L12 098
C30-150x1.6A  1.60 14920 598 59010 5234 5676 5094  59.89 087 099 091 101 086
C30-150x1.6B  1.60 14920 5.8 5010 5234 5676 5094  59.89 086 097 090  1.00  0.85
C20-200x2.0A  2.00 20420  5.07 4304 3734 4163 3776 4346 099 119 107 L18 103
€20-200x2.0B  2.00 20420  5.07 4304 3734 4163 3776 4346 098 118 106 117  1.03
C30-200x2.0A 200 20420  5.07 5573 50.00 5345 4776 56.93 083 098 091 102 086
C30-200x2.0B  2.00 20420  5.07 5573 50.00 5345 4776 56.93 085 099 093 104 088
Al 800 28400  13.97 8370  68.75 84.89 8050  88.16 116 141 114 120  1.09
A2 10.00  280.00  17.29 9045 7249 9479 921  98.96 127 159 121 125 114
A3 1200 27600  21.65 97.83  76.19 107.26 107.38 11320 138 177 126 126 117
A4 800 28400 1397 89.26  74.12 89.40 8390  92.66 099 119 099 105 094
A5 10.00  280.00  17.29 96.55 7832 9949 955 10346 115 142 112 116 1.06
A6 1200 27600 2165 10462 8258 11222 11078 117.70 131 167 123 124 114
A7 800 28400  13.97 9351 7825 9291 8660 9627 104 124 105 112 1.00
A8 1000 280.00 1729 10121 8279 103.16 982  107.07 115 141 113 119 1.07
A9 1200 27600 2165 10979 8747 11608 11348 121.31 128 161 121 124 114
Lit A KGR R AR SC Y IRAS 455 4 A TR B3 1= 7 3 7 R AR | Xiao s Al |
£, T o Tengfb A 5800 45 R A 8200, AR SCRERITHROR B
7o = TOABTLAB I ILAZE =2t (D) g IR 4 S R BT, OB R R 45 R 1
Xiaoki £ st 4 ﬁ?ﬁ%ﬁﬁ\,ﬁ%ﬁ%ﬁ%ﬁ%ﬁj, A, T34
AR Xiaofk 7Y Fl Teng bt 75 25 SR D K o
0.80 220
%=1+3.24((”'“) (12) 200 | =Mandert™ y
c0 Jfeo 180 | ig(liao[”] ) 2
Tenglb R F Ik K N : g 160 ¢ iﬁff;f’g”” ¢ )
g 140 X 24
&=1+3.5(°'1’”) (13) Ly o & Buc
Jeo 0 ; 100+ ﬁ -, =
R ) B . 2 80t e S o
X 2R3 R AT B4 A - SR I Manderfé S e o o
RITHR(E R 114, brifE2E 70.255; Ltk AL 1Y 40 | SR
B M 1.44, FRMEZE $90.390; Xiaok B 155 o
1.062, FRifE2240.189; Tenghbi A5 {E 4 1.088, f5if 0 20 40 60 80 100 120 140 160 180 200 220
2:7090.187; A SRR (. (9) ) M1 70.997, brifi J/MPa
$490.177 Bl 11 FREHEREERG

W23 ME R gt TR, B4R, Manderfl Fig. 11 Statistical of the results calculated by different
RUFILiAE AL 5 150 45 A 22 80K, B3 A 80 R BRI, models
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