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Study on tensile behavior of stainless-steel anchor channel assemblies

CAI Yuanzheng', ZHANG Hao'?, SU Mingzhou"”, YUAN Sen', ZHENG Yong', SUN Yanwen®
(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. Key Lab of Structural Engineering and Earthquake Resistance, Ministry of Education (XAUAT ), Xi'an 710055, China;
3. China Institute of Building Standard Design &. Research Co. , Ltd. , Beijing 100048, China)

Abstract: In order to study the mechanical properties of stainless steel anchor channel components under tension,
first, tensile static load tests were conducted on the anchor rod centerline and the mid span position of SS-CAG-53/
34 and S-CBG-52/34 stainless steel anchor channels. The experimental results showed that the stainless steel
anchor channels mainly experienced buckling failure of the channel edge curling. Then, the finite element analysis
software ABAQUS was used to establish the finite element models of two kinds of stainless steel anchor channel
components. The numerical simulation results were compared with the experimental results to verify the accuracy
and applicability of the finite element model. Finally, the finite element model of 50 full-scale specimens was
established to study the influence of channel edge thickness, channel side wall thickness, bolt size, bolt spacing and
adjacent load on the tensile performance of stainless steel anchor channel components. The analysis results show
that increasing the thickness of the channel edge, the thickness of the side wall of the channel and reducing the
spacing of the bolts can effectively improve the tensile bearing capacity of the stainless steel anchor channel
components. Increasing the thickness of the channel edge and the side wall will increase the stiffness of the channel
section, thereby improving the tensile bearing capacity of the middle part of the channel. Reducing the anchor
spacing increases the flexural bearing capacity of the channel, thereby improving the tensile bearing capacity of the
mid-span of the channel. Changing the length of the anchor rod has little effect on the tensile bearing capacity of the
mid-span position of anchor channel, and applying multiple loads simultaneously within a certain spacing results in
some anchor rods bearing higher loads, thereby affecting the bearing capacity of the channel. The analysis results
show that this effect gradually decreases as the spacing between anchor rods decreases.
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Fig. 1 Configuration of stainless steel anchor channel
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Fig. 2 Geometric dimensions of specimens/mm

20 40

=

12

(NS

(a) LSAM20x120-8.8 (b) LSBM20x120-8.8

3 #2# R~ (mm)

Fig. 3 Geometric dimensions of channel bolts/mm
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Tab. 1 Design parameters of test specimens

A5 RGEZRA MLENAM S OB RSN BITREEE REELRE T RBRRS
S-CAG-53/34 53X 34 S31668 S TR AT 1A TF 250 €30 8.8 Z%-M20
S-CBG-53/34 52X 34 S31668 Me A T 250 C30 8. 8 Z-M20
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Fig. 4 Loading device and support
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Tab. 2 Mechanical property parameters of steel

N E/MPa  t/mm a0.2/MPa o./MPa JEARE 000 /o, WEMHCER/ V0 Wi R/ %
S-CAG-53/34 188314  4.61 207. 35 540. 25 0.38 65. 20 59. 64
S-CBG-52/34 183510  4.07 213. 35 534. 25 0. 40 65. 41 58. 54
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Fig. 7 Tensile load-displacement curves of specimens
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Tab. 3 Design parameters of S-CAG-53/34 models
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Fig. 10 Tensile load-displacement curves of models
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Tab. 5 Comparison of bearing capacity between C and D, G

and H series models

WAL PR /RN BERL pEIRAT /RN xR/ %

Base-1 86. 64 Base-2 84. 20 2.82
C-1 97.31 D-1 90. 41 7.09
C-2 93.96 D-2 90. 24 3.96
C-3 91. 03 D-3 88. 47 2. 81
C-4 84.02 D4 83.01 1. 20
C-5 81. 24 D-5 79. 47 2.18
C-6 79. 47 D-6 78.53 1. 19

Base-3 99. 81 Base-4 97.73 2.08
G-1 115. 83 H-1 106. 03 8. 46
G-2 109. 12 H-2 104. 19 4.52
G-3 107. 33 H-3 99. 39 7. 40
G4 94. 66 H-4 97.02 -2.49
G-5 91.08 H-5 95.02 -4. 33
G-6 89. 55 H-6 92.73 -3. 55

ZEIRFW], [l DA T BYWRAR far 200 T

REGHE () K BRE A — € W E 85, (H & [ & 5 4T 8]
FEAOBE I, 55 R R IR .

4.2.2 RHEVERESEIR

SR FH 85 08 1 7 9 2% IS AR 1Y) i IR HE P
RE p BXLh AL, BRI AL AR s
REVE RN 6 Fuk 7. ARIEE P EYE, TR
VIR 45 (1) BG M L 25 i B2 s )R J5 B e
Z5CHE DA 675 0 T35 A S 325 b 32 7 1 AR 2 ) R AE
%u%ﬂgﬁﬁﬁﬁm%5§%%ML5mm,&
I A-6 Fl E-6 17K 3 S 4L Base BERY 43 58 0 1
17. 45 %1 15.39% , H ik f S-CBG -52/34 ##11
B EEEI 1 mm BT T BURAESL A2 25 W

o [25]
’

N

i (2) 278 Sl AT 3 ok AN 275 4 48 T A 38 0 Y
MRS/, (3) 80/ AT 1) BE T LA 2008 0 A 5 19

PRSI 52 DL AR B ST, A B A 1 b A O
MRAREE  REOE S i R S L M R I EEH, R
U 38 K& .

R 6 X S-CAG-53/34 AHFHEENEXEERY
Tab. 6 Bearing capacity and displacement ductility coefficient of S-CAG-53/34

o JeE IR A AR R s —— o R A5 AR B 5
P,/kN A,/mm P, /kN A, /mm P, /kN A,/mm P,/kN A,/mm
Base-1 62. 26 4. 30 97.82 34. 09 7.92 Base-1 63.18 3.98 97.82 34.09
A-1 60. 05 7.68 85. 88 36. 81 4.79 B-1 62. 80 3.96 97.23 34.16
A-2 64. 40 7.29 88. 88 34. 81 4.78 B-2 62.99 3.97 97.53 34.68
A-3 62. 26 4. 30 93.78 34. 30 7.97 B-3 63. 04 3.97 97. 60 34. 60
A-4 70. 88 4. 24 102. 60 34.23 8.08 B4 63. 29 3.99 98. 00 33.74
A-5 73.36 3.83 110. 36 33.97 8. 87 B-5 63.42 4. 00 98. 20 33.74
A-6 76. 31 3.28 118. 49 34.76  10.60 B-6 63.47 4. 00 98. 27 33.62
Base-1 64. 64 4. 35 86. 64 27.41 6. 30 Base-2 58.18 3.72 84. 20 21.73
C-1 67.95 3.23 97. 31 17.94 5.55 D-1 57.39 2.33 90. 41 10. 26
C-2 68. 22 3.83 93.96 19. 62 5.12 D-2 63.03 3.72 90. 24 17. 32
C-3 67.87 4. 43 91.03 23.99 5.42 D-3 61.15 3.68 88.47 20.59
C-4 61.12 3.92 84.02 29. 25 7.46 D4 58. 06 4. 81 83.01 23.51
C-5 64.98 6.92 81. 24 34.51 4.99 D-5 53.48 3.47 79. 47 24. 31
C-6 65. 88 8. 36 79. 47 37.98 4. 54 D-6 53.18 3. 38 78.53 23.58
®7 M S-CBG-52/34 AHBENEEMRH
Tab. 7 Bearing capacity and displacement ductility coefficient of S-CBG-52/34
e R 5 e P 1 b K R 5 e P 1

P,/kN  A,/mm P,/kN  A,/mm P,/kN  A,/mm P,/kN  A,/mm

Base-3 60. 60 3. 30 99. 81 24. 50 7.42 Base-3 59.51 3.00 99. 81 24. 50
E-1 42.01 2.85 78.18 26. 55 9.32 F-1 56. 89 3. 14 95.42 28. 20
E-2 49. 50 3. 30 85.68 26.55 8.05 F-2 57.76 3.23 96. 87 25.70
E-3 54.79 2.95 91.02 21. 80 7.39 F-3 58. 28 3. 30 97.73 24.95
E-4 67.07 3.75 105. 43 25.40 6. 77 E-4 60. 13 3.27 100. 84 24. 40
E-5 73.58 3. 40 117. 96 31.55 9.28 F-5 60. 77 3. 20 101.91 24. 20
E-6 77.79 4. 30 117. 61 35.95 8. 36 F-6 60. 92 3.13 102. 16 24.10
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Base-3 61. 11 3.45 99. 81 24.50  7.10 Base-4 59.01 4.20 97.73 27.95

G-1 69. 34 3. 40 115.83  28.20  8.29 H-1 65. 26 2.85 106.03  19.55

G2 65. 40 3.30 109.12  25.70  7.79 H-2 63.57 2.90 104.19  21.30

G-3 62. 46 3.00 107.33  24.95  8.32 H-3 61.58 3.10 99. 39 23. 40

G4 59. 36 3.55 94. 66 24.40  6.87 H-4 57. 89 3.55 97.02 32.05

G5 62. 24 5.15 91.08 24.20  4.70 H-5 58.43 4.35 95. 02 33.35

G6 63.58 5.55 89. 55 24.10  4.34 H-6 57.90 4.85 92.73 33.95

4.2.3 WEHRFL

PR T i, 2 o 3 40 A5 28 A e DR A X AT 35
. 11(a), 11(b)%5th 1 Base-1 #5275 i i IR AR
Ao, WA IREE BN EEE P AERFTRE, H
WY 45 7 ) R AEHER BN ; O EnERZE, T
TSR Y, (A R & AR R IR,

Bl 11(c), 11(d) 2l 7 REA A-1 Fl A6 (1)
DAMAGET W, @3t of DU Bl AL A-1
TR BE TR R B ™ H 07 (H A JE & 2% R K 3 iE
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BRI, BEFT R R IR BE LR e, M AE R A
PO, HAT L ERTRESE R T SRR AR

Bl 11 (e), 11(D) 2 7 AR B-1 M B6 1)
DAMAGET [, @ittt DU BL: #7 B-1 1Y
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P AN Al A N TR B R A ORE R, ZE M LA
Ll JEIRBEIR , HARRR AR 2k 1(g). 11
(h) 45l TR C-1 Fl C-6 ) DAMAGET &,
X RT DL B S B A B YR 0% B i IR
K HEFERAT R ER, /N B AT ), T DU &40
VA 3 2 25 7R 2K 9 DT 2 v W B2 B AR 2 ).

BTG 1) %t VAL RS Base-2 () i 5
G R [ 0 ) TR o= A S ST R S AT K o g
TR TR BT - B IR AE A P B A R, R S
DT BEN T 880, BT A T 53 B TR .

12(a), 12(b) &5 i} 7 iR Base-3 By IR A
3, #RAY Base-3 W IR &k + 0 PR B R 5B AY Base-1

T il
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TR & A M ER R IR, Mises B 1= & o] DL
T S48 125 0 A PR AR R T I 4

Bl 12 (c), 12(d) gy VA E-1 19 DAM-
AGET [Efl E-6 ) Mises I J1 =&, @i %
PIGI . B8 E-1 Bukdh 7 X0 1 & e ik, B
FRIGHRIR 6 + 2 4% & J P2 B BB AY Base-3 2.
HIE-6 RO BNEREE R 10 mm, KAET T B8
SkZBOER. T BRI S T HEW O, s
HEAR T EEAET 10 mm.

12(e), 12(DH%H THEA F-1 IR F-6 1y
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= A T BUmE A g 4%, IREE R IR R 4L
HER F-6 B, R I R S P IR e 1
H D FORAPVE . ARAEA R T TS R, BT
B IR C T R S 2 4) (GB/ T37613—2019)
50 RUEE R AT 120 mm #EATRETT

12(g) . 12(h) Z5 i THLA G-1 MR G-6
) DAMAGET [®, ## G-1 §FFEFEA 175 mm,
B3R B 2K 3 73k B 115. 83 kN, A% E-6 ££ 117
kN BAT T RS EmIR. AP LB G 5= E,
FREFEA AT 175 mm. £E% G-6 H T4t 5%
B+ PR /NT 150 mm, R E 25 AR TR X i Sk AL TR
B PR T HEAE H S 80 A T IR EE L0 %R,
VT B T S v S A A P TR R e i R B S AN /N
F 150 mm.
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Fig. 11  Stress nephogram distribution of S-CAG-53 / 34-PC model
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Fig. 12 Stress nephogram distribution of S-CBG-52 / 34-PC model
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