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A Study on the Working Pressure of TBP used in Tall Building
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ABSTRACT: In this study, we had the stress analyses of TBP used in Tall Building and
determined the working pressure of TBP. We knew the four fact. First, the place acted
maximum stress is axial direction of branched part. Second, working pressure is more than
2.0 Mpa. Third, stress in branched part is less than yielding strength at hydrostatic test
pressure. Fourth, the ratio(stress/yielding stress at hydrostatic test pressure) is 0.4~0.6(KS D

3562 Sch 40), 0.3~0.4(KS D 3576 20S).

Key words: TBP(T-Branched Pipe, 7] 8#), FEM(Finite Element Method, &84

analysis(Z =38 4)
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Fig. 1 The form of TBP used in analysis.

Table 1 Sizes of TBPs used in strength analyses

Size

. F2Ax25A[40Ax2HA
Pipe

40Ax32A|50Ax25A

50Ax32A|50Ax40A

42.7:05 | 486205

486405 | 60508

60508 | 605£0.8

36 37

KSD

37 39

39 39

34205 | 3405

2705 405

427105 | 486405

(mn)

t | 24(min) | 26(min)

26(min) | 2.6(min)

26(min) | 2.6(min)

h | 1.0(min) | 1.2(min}

1.2(min) | 1.2(min)

15(min) | 2.0(min)

42.71:05 | 48605

436205 | 60.5£1.0

605¢1.0 | 60.5£1.0

30 30

KSD

30 35

35 35

376

2% d | 3405

34105

2705 | 3405

427105 | 486105

() | ¢ | 2.3(min) | 23(min)

2.3(min) | 24(min)

2A(min) | 24(min)

h | L0(min) | 1.2(min)

1.2(min) | 1.5(min)

15(min) | 2.0(min)

Table 2 Matenial properties of KS D 3562 and

KS D 3576 205
Standards

of pipes KS D 3576
Material KS D 3562 208
properties of pipes
Yield strength 358.8 N/mrf 363.6 N/mrf
Elongation percentage 0.206 05
Modulus of elasticity | 179,400 N/nr | 90,900 N/mr’
Poisson’s ratio 0.29 0.29
KS D 3562( 8 v &8 &4 723)e} ol | Fst=
BEE Zte 2Ede =73l KS D 3576(u #&
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Table 3 Constraint conditions of TBP in strength

analyses
}(Sifra;cct}il(fr? Axial direction
Displacement(T1) - -
Displacement(T2){ Restriction -
Displacement(T3) - Restriction
Rotation(R1) Restriction Restriction
Rotation(R2) - Restriction
Rotation(R3) Restriction -

Fig. 2 The axis of coordinates in TBP.
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Table 4 Stress analyses results of TBP

27)mje] A-gstE S H2 Table
49} 2t} 27wl de] 200k Eel 7tEE A3

e do4s ¢+ Yok
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5+

Properties Yield Maximum
Sizes op strengt? stress2
(N/mm’) (N/mm”)

KS D 3562 358.8 5425
32x25 t

KS D 3576 20S 363.6 6472

KS D 3562 358.8 568.9
40x25

KS D 3576 20S 363.6 680.0

KS D 3562 3.8 684.1
40x32 S D 36 35

KS D 3576 20S 363.6 7821

KS D 3562 358.8 736.8
50x25

KS D 3576 20S 3636 786.9

KS D 3562 3588 684.2
50x32

KS D 3576 20S 3636 753.2

KS D 3562 358.8 701.2
50x40

KS D 3576 2058 363.6 827.3

+1.8882+02
+1.270e 402
+8.550e 401
+4.395e401

Fig. 3 Stress analyzed result of TBP(KS D

3562-32x25).
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Fig. 4 Stress analyzed result of TBP(KS D 3576
205-32x25).

3, Mises
(hve. crit.:

+1/392e401

Fig. 5 Stress analyzed result of TBP(KS D
3562-40%25).

814020401

Fig. 6 Stress analyzed result of TBP(KS D 3576
20S-40%25).
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Fig. 7 Stress analyzed result of TBP(KS D Fig. 10 Stress analyzed result of TBP(KS D
3562-40%32). 3576 20S-50%25).
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Fig. 8 Stress analyzed result of TBP(KS D Fig. 11 Stress analyzed result of TBP(KS D

3576 20S-40%32). 3562-50%32).

+1.087=+02

+511552+01 a52e401

Fig. 9 Stress analyzed result of TBP(KS D  Fig. 12 Stress analyzed result of TBP(KS D
3562-50%25). 3576 20S-50%32).
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Fig. 13 Stress analyzed result of TBP(KS D
3562-50%40).
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Fig. 14 Stress analyzed result of TBP(KS D
3576 20S-50x40).
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Table 5 Maximum working pressure of TBP

Pressure at| Maximum
Pressure R .
Pine yielding working
D point(MPa) | pressure(M)
KS 2 132 .
2905 S D 35 33
KS D 3576 20S 112 28
KS D 3562 126 32
40
B Ks D 3576 205 | 107 27
K 0 . 2.
Joxzg | KS D 356 105 6
KS D 3576 203 93 2.3
KS D 3562 9.7 2.4
9
MBS D 316 05 | 92 23
K 2 105 2.
e KS D 356 6
KS D 3576 20S 9.7 2.4
KS D 3562 102 26
4
s D 76 205 | 88 22
o] Aol RAZE JEgde B 74 5
< FusA 4 E ST

33 SeAlE Y Al 2Iluze S

mlze] A dE e KS D 3562 Sch 4099
7% 590, KS D 3576 20579 79 35Mmo]ch.
jul dgles 27589 $8e og Heo Brh
Z, oo FHEste FEAE HELH HE=
KS D 3562 Sch 408 04~06¥jo]x KS D 3576

[

Table 6 Stress at branched part in TBP

Ratio
Stress | Stress D
Pipe (N/ur) (Stress/Yielding
stress)
KS D 3562 ) 4
x5 S 160.0 0
KS D 3576 20S 113.3 0.3
KS D 3562 1678 )
40x25 05
KS D 3576 20S 118.0 03
KS D 3562 201. 06
40x32 8
KS D 3576 20S 137.0 04
KS D 3562 2174 06
50x25
KS D 3576 20S 1377 04
K 2 201, X
032 S D 356 01.8 06
KS D 3576 20S 131.8 0.4
KS D 3562 206.9 )
50x40 06
KS D 3576 20S 144.8 04
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