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Abstract

In piping systems, trapeze hangers are subjected to vertical and horizontal seismic loads and stiffeners

are used. In this study, monotonic compression tests were conducted with the removable stiffeners using

three variables: stiffener clamp fixing position, section length, and installation direction. The maximum load

reinforced with stiffeners could withstand a compressive load of 11kN by applying a safety factor of 10%.

It could be estimated that the fixing clamp spacing or the length of shape and load had a proportional

relationship. And the stiffener must be fixed in the direction of the strong axis on hinge parts. Also the

stiffener buckiling load design proposes to use a method of calculate the flexural buckling compressive

strength of and unreinforced full threaded bolt.
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[Figure 1] Rod Stiffener Test "a", "b"
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<Table 1> List of Stiffener Test

Threaded Rod Stiffener
Test Name 0D Length A B C D Clamp Test Number
o (mm) (mm) (mm) (mm) (mm) Number
1 Mi12 800 No Stiffener 2
2—-1a", 2—1b" M12 800 300 50 50 700 3 3, 1
2—2a", 2—-2b" M12 800 275 50 75 700 3 1,1
2-3a’, 2—3b™ M12 800 250 50 100 700 3 1,1
2—4a", 2—4b" M12 800 200 50 150 700 3 1,1
3-1a’, 3—1b™ M12 800 275 75 50 650 3 2, 1
3-2a", 3—2b” M12 800 250 100 50 600 3 1,1
3-3a", 3-3b™ M12 800 225 125 50 550 3 1,1
3—4a’, 3—4b* M12 800 200 150 50 500 3 1,1

a" Stiffener Shape is installed perpendicular to the hinge move.("Strong Axis")
b™ Stiffener Shape is installed in the same direction as the hinge move.("Weak Axis")
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[Figure 3] Buckling of "b" Weak Axis

AE XY= S92 4 7 (A) o] A5 el A
3+ 218 glst 4= gldek A 14 300 mm (F X7
7 600 mm) & 7P £ 2—1a2] F+ A &50] 14.86
kNoJ=l Zle) sl 7H F 2—-4a°] FHd sk
5.28kNo|a1, 2—-1be] Hofj ata 8.73 kNO|IA|RE
2—4b2] )] 3152 3.82kNolitk. S 7143} Hr)
312 Figure 4% YERYICH



190 52 A UREAE 2ETUS BE UE A 235 3 AA
<Table 2> Stiffener Load Test Results
Stiffener Max Load (kN)
Test A B c D /If\i?(i Buckling
Name . Pattern
@ | @ | w | o | Cestl | Test2 | Test3 g
1 No Stiffener 2.03 2.11 - 100
2—1a 300 50 50 700 12.53 17.37 14.67 718 hinge—move
2—1b 300 50 50 700 8.73 422 hinge—move
2—2a 275 50 75 700 12.55 606 hinge—move
2-2b 275 50 75 700 7.05 341 hinge—move
2—3a 250 50 100 700 12.15 587 forward
2-3b 250 50 100 700 5.26 254 hinge—move
2—4a 200 50 150 700 5.28 255 hinge—move
2—4b 200 50 150 700 3.82 185 hinge—move
3—1a 275 75 50 650 17.13 11.81 - 699 forward
3-1b 275 75 50 650 9.18 443 hinge—move
3—2a 250 100 50 600 10.68 516 hinge—move
3—2b 250 100 50 600 5.80 280 hinge—move
3—3a 225 125 50 550 6.87 332 hinge—move
3-3b 225 125 50 550 5.86 283 hinge—move
3—4a 200 150 50 500 5.76 278 hinge—move
3—4b 200 150 50 500 4.54 219 hinge—move
——2-a 2-b 3-a 3-b ——3-a 3-b
;f .00 E 0
= 600 ~; E 600
300 s A (::;u) 23 200 ’ 700 650 c (EII.;II[IIII) 550 500

[Figure 4] A—Max Load
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[Figure 5] D—Max Load
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[Figure 6] C—Max Load
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[Figure 8] Test No. 2—1b
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