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Evaluation of Structural Performance and Improvement of Screw
Thread Shape on 1,300 MPa High Strength Bolts
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Abstract

Although high strength bolts with tensile strength of 1,000 MPa are mainly used in steel structure construction sites throughout
the world, new high strength bolts are required owing to the installation of continuous long-span bridges resulting from the devel-
opment and distribution of high strength steel and ultra-thick steel plates. Currently, high strength bolts with tensile strength of
1,300 MPa are being used. However, as they tend to place a large load on a small section of space, a high strength bolt of high
structural performance and screw thread shape with less stress concentration is thought to be more effective. This study conducted
analyses in order to develop an improved screw thread shape relative to the KS screw thread shape. A new screw thread shape
with less stress concentration and effective load distribution at the time of fastening bolts and nuts was provided upon analysis of
the characteristics of screw thread shape. Additionally, in an experimental study, the structural performance of high strength bolts
with tensile strength of 1,300 MPa was investigated. The results revealed that the new screw thread shape was more effective than

the existing screw thread shape in terms of structural performance and mitigating the stress concentration.
Keywords : high strength bolts, screw thread shape, tensile strength, stress concentration
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(a) Withworth Screw Thread(1959)

H = 0.9605P d2=d-H1 D=d
H1 = 0.6403P dl =d-2H1 D2=d2
r=0.1373P D1=dl
D1' = d1+2x0.0769H

(b) Metric Screw Thread(1959)

H = 0.8660P d2=d-H1 D=d
H1 = 0.6495P dl =d-2H1 D2=d2
r=0.1083P D1=d1
D1'=d1+2H/16

(c) Metric Screw Thread(1982)

H=0866025P d2=d-0.649519P D=d
H1=0.541266F d1=d-1.082532P D2=d2
r=0.144333P D1=dl
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Whitworth Screw Thread(1959) 2.822 2711 22.225 20.418 18.611 299.1
Metric Screw Thread(1959) 2.500 2.165 22.000 20.376 18.752 300.0
Metric Screw Thread(1982) 2.500 2.165 22.000 20.378 18.932 3034
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EE No. Ny Ny Np ] O OmB o

5 (kN) (kN) (kN) (mm) (mm) (mm) (%)

1 299.0 336.0 326.0 3.76 3.17 0.59 3.60

2 294.9 331.4 327.9 3.62 3.28 0.34 3.50

FI3T 3 299.0 336.0 333.1 3.07 2.78 0.29 3.00

M20 4 300.0 338.0 330.6 3.47 2.87 0.60 3.40

5 301.8 339.1 334.9 3.15 2.73 0.42 3.10

B 298.9 336.1 330.5 3.41 2.96 0.45 3.32

1 3373 378.9 360.8 4.46 3.13 133 6.30

2 338.5 380.3 365.8 4.56 3.25 1.31 6.50

FI3T.N 3 334.0 3753 365.5 3.96 3.00 0.96 5.60

M20 4 3332 374.4 360.6 441 3.15 1.26 6.20

5 3323 373.4 347.7 4.80 3.09 1.71 6.70

B 335.1 376.5 360.1 4.44 3.12 1.32 6.26
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