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Abstract: Considering the problem of uneven cross-section of material of large-diameter steel rebars and the stress
concentration at the root of thread rebars, the paper carried out an experimental study of uniaxial tensile and fatigue
properties of materials at different positions of the cross-section of 930 MPa grade 75 mm diameter high-strength
cold-rolled threaded prestressed steel rebars, and carried out a finite element numerical simulation of full-size steel
rebars under uniaxial tensile to analyze the stress concentration at the thread root. The results showed that there was no
yield platform in the stress-strain curves of large-diameter high-strength cold-rolled threaded prestressed steel rebars
under uniaxial tensile, and there were significant differences in the cross-sectional material properties of the 930 MPa
grade 75 mm diameter steel rebars. There was an obvious stress concentration at the thread root, and the stress
concentration coefficient was about 1.74, and the fatigue properties was very close to the Z11 curve considering the
size effect in the Steel Structure Design Standard (GB 50017—2017) when the average stress was 700 MPa.

Key words: cold-rolled threads; large-diameter prestressed steel rebars; mechanical properties; stress concentration;
fatigue properties

*ER AP AT H (52078508 ); ERE AN L ITRITYE (2022YFB3706403 ),

F—1EE . TR, TR+, JJIEL&JIII, F B\ H BRI S5 TERERIFST, 804226768@qq.com.
WEEE: MEF, 191607093@qq.com.

KRB 2023-11-15

©2024 TMl#EHR gyjz.ic-mag.com 115



2RI, AF: 930 MPa K HAR R VR IR S TN J1 4N S—N M Z-1F 5

0 3l &

KEAR E VR IR SN, 1N A = . =
PESTMERE . B ROTRE R . ChAGESR | KK I 45 L R
PERE, N T REUKAI TR, Tl mEHERRY
LRI IIRESRSE M, NI . BRSPS RE .
il M AR A TR, AR AR TR I KB R A R TR
HR SR Z o P AASR AR LIS SUR AR 1 (a ) ],
(A2 =2 B FELH T2 MH2, HAFREE—BAE
iF50 mm, 55 TN 7 5K B A TR 45 O (E A
50%, 255 | RIREE AT, S T AR TR
FRAHET RN . AR MRS A1 (b ) 1R HRE
FET AW, Sl B R A R i 21808, feffisk
miaifk, AT RE IS YERERIFIR I TR EAZ KA
AORRAINS, BNAG EARTTIR7S mm VLB, HMAEE LR
o [, FRHEA . TRE. A T2, HiE
AT | SRPLE MR /NS, FEEPR LBz
HRH .

(a) X5 5LIRLAN FY (b) A IR SR

1 FESRIRSUN
Fig.1 High-strength threaded steel rebars

FURT, KA o R VR R MR ST 499 A5 7 s B
RBF . BT IAERNE . 2R HOR T AR 2 AR 2N
FHIA S BRS7AR SEX0F R AR i i v VR R MR, g A A 14
O LR 2 VERERTT OIS, DFTai R BUfRE
RISV AE—E AR S0, A B R A k2
], SO A A TN S A A SR, DRI
B B B R FH 22 A AR A T 50 SR [5- 7% R
A R SRV VR R MRS TN 7 AW AT IR B TR 28 L LD J ey
WS DT AT TIRAWIGE, DFFEai RG] 957~
RIRIEESEIBEOE, BA T2 TEREREIEE
M BCERTH A RIE AR, AURAFEREIE R AR AL
W A RIS, S0 R 5 T A2 R T
R RAR, TR TIRSCS REURF AL . B
PRUSIAE RS AR o RV TR R MRS TN, ) A A T 1 3
B . ABERNLT KRBT, BEEARAR]:
A TN SRR W R AR AL G IREUMAS , ARk TN
TRGIRECHY 0.95~1.02 4% o BARA A X R AR i
Ve TR RSN, Ty A HEA T TIRADESE, H H AT A7

116

A

1) SN 55 PERE A 5T A b, IREUR IR A FEAR R Y
N EEH, B TIRSORIRN RN, AR T A g
95 FFAW

2) XFERA A P s B R, ANAAE R RN A1 A5
i, XFAIAR A IR R s R E B DRI, 1 N TR,
FIRGRE KA R, 3 KA T 77 T2 A ARG A9 14 98 57
Ffw, BUBEEH 5 B A ST

T FRIFAERIAE , XF 930 MPa 241 75 mm 1%
T SRV VR FE MRS S AN (LA fAR ") T
FE, SIATT T AR R A I O S R A AR T 2
RE2E S, 193] T RIZMAEN S -RAE K R | MR SN
Mgk BlfS% IEIRSURT AN e, 138 T8 H T4
i S-N <k, B HS GB50017—2017 (945 #ysEit
FRUE) HHLER S-N M2 AT 1.

1 hrfhikie
1.1 XIEwid

930 MPa f75 mm A% SR TR RIS 18
FRAT R 42 CrMo,  HiAk 22 o B fii | 4 L .

R 1 HRE 75 mm R TR RSN 75N 2 5
Table 1 Chemical composition of 75 mm diameter high-strength
cold-rolled threaded prestressed steel rebars %

C Si Mn P S Cr Mo

0.40 0.21 0.68 0.01 0.006 1.01 0.20

WHE GB/T 228.1—2021 { & JmAtl Hifikes 45
153 S IIRE T ) PR i RF Ko, 430
ESC 777 8 e I P R R B AR AR, N TR R
5 mm AARAERLAR A o 9 97 24 80— i AR 14 25 18T
A, G SCTEREMBHON R AE K R, HILEZE
R R BRI (BS 41) 34>, S EBARHR LAY
PRI XS 4 )1 A4S ARSCR A MTS 322.31( 250 kN)
FL YA IR 55 3 36 AL R A T B P s . e U 3K
B B e G i I B AU 2 B
Ro IR MRS - A G R K R 4L A
Blidsk.

1.2 X2 RESH

R BNEAE )G, A AT, B2kt
R, RIFFR A, RS R AT, WS A
RN, BRI A0 - AE 2 an & 4pT R, iR
PRI LS T A SHANF2 TR . RG4S R . AIARRL
A R EIRE 5 RIZ PR R TR R
BIBE AR S22 ATRI0 IR . BRI . GB/T
30772015 { &a45HH ) UOH#930 MPa Fl1 080 MPa



ToP#ER 2024 4F s A1

T TN é e N
y 17l ; ) £ . \
/ B}/y \ J/ R/l// \
\ 375 ) || 30 |
\ /
\ /,// \\\ //
\\\ /// o P /
(a) SHTVIALF (b) RIFVIBULLE
210 0
‘ 75 ) SE =
—r—_ " %
ejen
ﬂ
£y
(© BRI R) .

B2l BEARSS mm

Fig.2 Cutting positions and sizes of the specimen

B3 Rriiter
Fig.3 Pull-off specimens

R2 MEIEIERES R

Table 2 Parameters of mechanical properties of materials

PGS Ey/GPa foo MPa fu/MPa Z 1%
BS5-1 210 1107 1208 12.8
B5-2 211 1075 1180 11.0
B5-3 209 1155 1251 12.7
X5-1 207 802 966 16.5
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Fig.4 Stress-strain curves
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Fig.5 Comparisons of the strain-stress carves obtained from experiments and constitutive models
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Table 3 Fatigue test loading systems and test results
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4 PB5-4 500 350 31.25+21.875 35.69 R A
5 PB5-5 500 350 31.25+21.875 71.41  FREHIA
6 PB5-6 500 300 31.25%18.75 125.83  RIHHHAE
7 PB5-7 500 200 31.25%12.5 115.00 Fmid
8 PX5-1 500 300 31.25%18.75 3434 R4
9 PX5-2 500 270 31.25+16.875 56.05 FRMWIE
10 PX5-3 500 250 31.25+15.625 200 REIRALL
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Fig.10 Calculation results of stress concentration coefficients
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Table 5 Fatigue limits before and after rolling of 42 CrMo steel
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Fig.15 Comparisons between the S-N curves of steel rebars and Z11
connection modes under different average stresses
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