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Development of the Fireless Reinforcement Method of H Shaped Steel Brace Joints
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Abstract

We have developed aseismic reinforcement technology of steel manufacturing equipment. I’m
working on development of reinforcement technology of a steelmaking factory in recent years. A
point in aseismic reinforcement of a steelmaking factory is often a brace joint. There are a lot of
wiring and laying of the pipes near the joint. There is a problem with safety for use of fire of a
welding. Therefore fireless and compact reinforcement method were desired. Fireless and compact
reinforcement method are proposed targeted for H shaped steel brace joints by this development.
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Example of a target H-shaped steel brace
Proof stress (kN)
Section size . Shortage Qut.
Brace © | Joint @
O-®

H-900%x450%50%x50 | 27489 16640 10849 20
H-650%x450%22%25 11545 8320 3225 11
H-588%300%12x%20 4369 2185 * 2185 16
H-400%400x13x21 6938 3469 * 3469 18
H-250%250%x9x14 2116 1058 * 1058 17

* Assumption
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Construction of the reinforcement part (a-a section)
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New load transmission route Existing load transmission route

Frictional force

b-b Section
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Load transfer at the reinforcement part (b-b section)
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Each part of specimen
Brace H-244x175x7x11 (SM490, SS400)
Joint Flange |4HTB-M20, 2PL-9 (SS400), 4PL-6 (SS400)
Web  |[4HTB-M12, 2PL-9 (SS400)
Reinforced Cover plate t19(SS400), Stud (D13)
joint . Prestressing steel |¢15mm (TypeCl)
Reinforcement -
‘ Tension 100 kN/number
Concrete Fc=100N/mm?
x4 HABRFOETHA
Design strength of specimen
Brace (kN) | Joint (kN) |Reinforced joint (kN)| Reinforcement (kN)
@® @ ®=0 @=3-@
1330 700 1330 630
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Tension test result of the steel frame brace
. Yield strength Tensile strength Elongation
Materia
(N/mm?) (N/mm?) (%)
SM490 433 543 25
SS400 311 465 29
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Material test result of concrete

. Compression strength Slump flow
Materia
(N/mm?) (mm)
Fc100 125 620%610
xR7 HABEUXb
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The load - displacement relation (Case 2, 4, and 5)
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Load-displacement & strain relation (Case 3)
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Physical properties value of the FEM analysis

Steel Concrete
ag
Brace Joint Cover plate |Prestressing
PL6 | PL9 Stud steel oy o, |, EFE/100

Young’s modulus (E)| 10°N/mm?| 205 | 205 | 205 | 205 | 205 205 37 E

Yield stress (o) N/mm? | 433 | 190 | 290 | 275 | 405 1080 8 B
Compression yield

N/mm? | 433 | 190 | 290 | 275 | 405 1080 100
stress (o-c) E =" o, R A— o

Poisson’s ratio (v) — 03 1031]03]03]03 03 0.2 € : strain
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Comparison of an FEM analysis and a test
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a—a section
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Stress of a reinforcement (Step16)
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Frictional force Contact force
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Frictional force of a steel brace and the contact force of a
joint
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Comparison of a stud bolt presence
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