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Experimental Study on the Flexural Performance of Stainless Steel Reinforced Concrete Beams

(L MR BT AT BB A R A, 728 T 5100005 2. A EGGE K AR TR,
AL A 0500435 3. gk HIURERARAR, 117K P 250101)

W OE: ARG L (HSS-RC) 2 RS HREIRE - (HSS- UHPC) ZiFfTHuas ek
WATY, MBI SRR EE - (HSS-UHPC) ZMyZZPEae. 45 REW . AWM S UHPC H[F T
YERY, RERES . DU PEREYY W E H s O A R R I B R R R T AR DG, 5 AR B UM G
- E /5 3E T HSS- PC 225 HSS— UHPC %25 GB 5010—2010 (VR#&E L 45 BH L) o35 38 4K 7 1R €
- A R AR S T S B 5 B N SU48E B T HSS- RC 3 % &4 X UHPC WFihidhRe, #H TE AT
HSS- UHPC 32132 45 7k a8 1 0 SOR LG v BE A 3 RGN A TR B 1= SR i 15 T h B T AR 17 FH R i 56 Ak 9 5

HEHEA
KGR AN BRERRIREE L, RO, AR, REETER
HESHE. TU3T XEIRER: A XEHS: 1005-8249 (2024) 05-0081-07

DOI:10.19860/].cnki.issn1005—- 8249.2024.05.015

ZHAO Jing', LI Haiyun®, LIU Zhijian’, GUAN Zhongzheng®, WANG Weixin’

(1. Guangzhou Metro Design & Research Institute Co. , Ltd. , Guangzhou 510000, China;
2. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. China Railway 14th Bureau Group Corporation Limited, Ji’nan 250101, China)

Abstract: Conducting bending performance tests on stainless steel reinforced concrete ( HSS— RC) beams and stainless steel
reinforced Ultra— High Performance Concrete ( HSS— UHPC) beams has yielded the flexural behavior of HSS— UHPC beams.
The results demonstrate that when stainless steel bars are used in conjunction with UHPC, there is a significant enhancement in
both load— bearing capacity and crack resistance. The reinforcement ratio and cross— sectional area are positively correlated with
the specimen’ s load— bearing capacity, while they are negatively correlated with crack width. The assumption of a flat cross—
section remains valid for both HSS— RC and HSS— UHPC beams. The formulas for calculating the bending capacity and crack
width of ordinary reinforced concrete in the " Code for Design of Concrete Structures" GB 5010-2010 are still applicable to HSS—
RC beams. By considering the tensile properties of UHPC in the tensile zone, formulas for calculating the bending capacity and

crack width of HSS— UHPC beams have been proposed. This study provides an experimental basis and theoretical foundation for
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the design and engineering application of stainless steel reinforced concrete beams.

Keywords : stainless steel reinforcing bars; ultra—high performance concrete; reinforcement ratio; bending capacity; crack width
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Table 1 Sample grouping and design parameters

o ——
T el T
HSS -1 10 C30 0.53 $8@ 100 150 x200
HSS -2 16 C30 1.34 $12@100 150 x200
HSS -3 12 C30 0.75 $12@ 100 150 x200
HSS -4 16 C40 1.34 $12@100 150 x200
HSS -5 16 C50 1.34 $12@100 150 x200
HSS -6 16 C30 1.01 $12@100 200 x200
HC - HSS -1 10 UHPC 0.53 $8@ 100 150 x200
HC - HSS -2 16 UHPC 1.34 $12@100 150 x200
HC - HSS -3 12 UHPC 0.75 $12@100 150 x200
HC - HSS -4 16 UHPC 1.01 $12@100 200 x200
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Fig. 1 Structural drawing of concrete beam
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Tabe 2 Cube compressive strength of concrete /MPa
C30 C40 C50 UHPC
29.6 44.1 50. 6 120.2

MG GB/T 228. 1—2021 (< Ja A4 BHL 58 1 fif 2
134y SRR R T XS A AT IURE, R
FH SHT4106 - G MLz i i W Ar) e 7 fE ISR AL, LU
10 MPa/'s PR JINA80 2 J38 00 58 AN 5 Al 1) 1 APk fE, DL
3.

R3 WEHHFMRE

Tabe 3 Mechanical properties of steel bars

W JRAGEEE S, BRSREL £, Famy  HHERUREE
/mm /MPa /MPa /MPa
10 611 836 0.73 190 423
12 688 835 0.82 187 050
16 704 862 0.82 186 948
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Fig.2 Location of steel strain gauge pasting
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Fig.3 Specimen loading device
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Fig. 4 Beam failure mode and crack distribution
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Table 4 Comparison of measured bearing capacity values

M, M,

w5 / (kN - m) WS / (kN + m) MM,
HSS-1 18.43 HC- HSS-1 27.9 1.51
HSS-2 28.22 HC- HSS-2 58.26 2.06
HSS-3 22.80 HC- HSS-3 41. 88 1.83
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Table 5 Comparison of calculatedcrack width values

%y © g/ MM G O’/ MM Oy O s
HSS- 1 0.35 HC-HSS- 1 0.14 2.50
HSS-2 0.40 HC- HSS-2 0.20 2.00
HSS-3 0.39 HC- HSS-3 0.20 1.95
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Fig.5 The influence of reinforcement ratios
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Fig. 6 The influence of concrete strength
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Fig.7 The influence of cross— sectional dimensions
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Fig. 8 Strain distribution of test components
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Table 6 Comparison of the theoretical calculated value
of bearing capacity with the experimental value

Gy SR HHAE "%‘iﬂﬂﬁ

/ (kN « m) / (kN « m) /i EE
HSS-1 18. 43 16.27 1.13
HSS-2 28.22 25.19 1.12
HSS-3 22.380 20.24 1. 12
HSS-4 34. 31 29. 88 1. 14
HSS-5 36.27 32.30 1. 12
HSS-6 33.44 29. 86 1.12
HC- HSS-1 27.90 30.94 0.90
HC- HSS-2 58. 26 54.37 1.07
HC- HSS-3 41. 88 38.71 1. 08
HC- HSS-4 66. 16 60. 84 1. 08
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Table 7 Comparison of the theoretical calculated value of
crack width with the experimental value

ity SE/ mm R/ mm STE/ R
HSS- 1 0.35 0.36 0.97
HSS-2 0.40 0.39 1.02
HSS-3 0.39 0.41 0.95
HSS-4 0.37 0.38 0.97
HSS-5 0.35 0.37 0.95
HSS-6 0.33 0.36 0.92

HC- HSS- 1 0.14 0.18 0.78
HC- HSS-2 0.20 0.19 1.05
HC- HSS-3 0.20 0.22 0.90
HC- FSS-4 0.22 0.23 0.95
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