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ABSTRACT

The seismic performance of press fittings is studied, which is one of the weldless joints of stainless steel pipe used in the
water piping of recent fire protection system. The piping of this study was constructed based on the piping connection
reference of NFPA 13. The permissible displacement of the piping was set as the allowed amount which is given in the
Building Structure Standard, and the measurements were repeated 10 times. The Von-mises stress of the piping was 2.48 and
1.25 times of the allowed amount of stress, which was less than the standard, noted three times on the NPPs Allowable Stress

for Level D service loading, Therefore, the press fittings shows enough seismic performance.
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Table 1. List of Earthquakes in South Korea
Earthquake Name Date and Time (KST) ML Location
1978 Sangju 1978-09-16 02:07:06 5.2 Sangju, North Gyeongsang
1978 Hongseong 1978-10-07 18:19:52 5.0 Hongseong County, South Chungcheong
1980 Sakju 1980-01-08 08:44:13 5.3 Sakju County, North Pyeongan
2003 Ongjin 2003-03-30 20:15:53 5.0 Ongjin County, Incheon
2004 Uljin 2004-05-29 19:14:24 52 Uljin County, North Gyeongsang
2014 Taean 2014-04-01 04:48:35 5.1 Taean County, South Chungcheong
2016 Ulsan 2016-07-05 20:33:03 5.0 Dong Districk, Ulsan
. 2016-09-12 19:44:32 5.1 Gyeongju, North Gyeongsang
2016 Gyeongju -
2016-09-12 20:32:54 5.8 Gyeongju, North Gyeongsang
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Figure 1. Seismic separation assembly (NFPA 13 Figure A.9.3.3). TT ¥ =12in. 305 mm)

El
Cailling/floor assambly —

© HRslEs A= 70| WS Ao xupaAo] A} Figure 2. Flexible coupling on vertical portion of tie-in.
HoR A%Y 4 s A E ol Foks hH A

7|0l SHAl &AVEE dAjstojofp gtk e gAskGIth & Attt 2AE e skl vk

o] A SIS 2 o] WA EHA TSpAf e, A

A ARGA Y b o wEE W A9xRof2E “TA] 22 REHE

AsPHA e A4z A1 7 5o A FroR "o U 4517 A H(NZS 451009} 2T e) Au|(NZS 4541)
o -

£ S45rqh B3 TERf o, AAld XA 9 o RS, ] ui, v Ao His) RIEAE

WE AHE AlszoawAde] Y B2 st 9o B3, Sd4- - 113e At Yok

/KOF‘_;_}H]E ‘—-Q—-LH/\QZ-]/HH] /\EEISLE{H

H|, %i_t,'_gﬁ\_ﬂga] At Th TauA Aol UHAA 2.3 0=

71212 2015.11.30.0] FEE A APL-L 2016.01.25.0] A E] Z 2] 8|(NFPA 13), 24314 A 8)(NFPA 14),

ct. 71 Holld= W50l Qs olxalol tisll 5783t =& F3PEH|(NFPA 15), 7FE7d2(NFPA 20) 5]

A QESEAIRE o] S FaAl W s Aol WXIE ol 54 HiRk WAEAE sk itk

B IOFH XIAEES 6 elbowsE AZAZE AAIE AR
5

b it
aAelA 1

A& JOomA o] HHul Yxl4dFo] Sl AR 145} 3. AHMHTO| LYZIMSAIS] HiH Qi Zdq)
A =k
2 Rz 2] BolZa7t WA TS A 31 A e
ong AFE Fol BAsii weh 2 Age] BAe ma Al polgHS ABeoleo
2 AR S QLA e ERIsk: Rolth
2. 2b20| AHIHE LYXIA| ol% 918 ALY LA TAZS NFPA 139
A9.3.232Q) = vl o 2R E 305 mm o|e} HA o
21 g2 A1 610 mm o]ufjo]] AR o]5-2 Figure 29} o] 285}
EHPAART R A9Re] 2SI 4570 Ae =S Amsha ok
SRR AE 51, ATAAL ALR, TSR 1-5(], H] T A2 o224 E Figure 29] Flexible coupling $]X] o]
A, T SolE A 9%t ME 5ol A€ 4 A= FARSk TAFAIE ] YA 72 Aoz Al

S 4 ehe) =B, 431 Al4E, 20179



)

r

EAPR RIE PR

= o

lo
(K
o

Table 2. Major Components and Subassemblies Lists (KS B 1547)

Part Name Specifications Quantity
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Steel frame 20zh

Pipe KS D 3595 STS 304, 100su -
Elbow | KS D 3595 STS 304, 90° elbow, 100su 2
Tee KS D 3595 STS 304, 100su 1
Socket | KS D 3595 STS 304, 100su 2

Table 3. Tested Specimen Description

Kinds Dimensions (mm) Weight
. Remark
of Joints | Length | Width | Height | (kg)
Press Joint | 1 1 50 | 250 3 040 67 |KS D 3595

Table 4. Permissible Interlayer Displacement A,

Seismic Rating
Special I il

Permissible Interlayer

0.010 h,, 0.020 h,,
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Figure 3. Schematic of test.
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Table 5. The Position of Sensors

Sensor Location and Orientation
Location Sensor Sensor
Name Location Orientation Model . Remarks
Name Serial or
(Manufacture)
L1 . X
LCl L2 Fixed End 1 Y MC63-3A D12M0202 Refer to Figure 5
(Lower End) (Dacell)
L3 Z
L4 X
Fixed End 2 MC63-3A
LC2 L5 Y D12M0201 Refer to Fi 5
(Middle) (Dacell) eler fo tigure
L6 Z
L7 X
Fi E MC63-3A
LC3 L8 ixed End 3 Y €633 D12M0802 Refer to Figure 5
(Upper End) (Dacell)
L9 Z
Z FLA-5-11-5L
1 1 L k N/A Ref Fi
SG S ower Socket (Axial) (Tokyo Sokki) / efer to Figure 6
S2 R (Axial
Elbow 1 ( S ) FRA-5-11-5L Local Directions of
SG2 53 (Lower Elbow) G (459 (Tokyo Sokki) A R Strain G:
4 W (Hoop) Ro;ene gam asluge
S5 R (Axial) efer fo Figure
3 86 Elbow 2 G (459 FRA-5-11-5L NA ¥
(Upper Elbow) (Tokyo Sokki)
S7 W (Hoop)
D1 lvdtl Upper Frame Center Y SDP-300D BAKO050833 Refer to Figure 5

Table 6. The Measured Max. Value of Sensors

Location | Sensor Location and Orientation Measured
Name | Sensor Name Location Max. Value
L1 N/A
Fixed End 1
LC1 L2 5.605 kN
(Lower End)
L3 3.195 kN
L4 N/A
Fixed End 2
LC2 L5 . 7.858 kN
] (Middle) —_
Figure 5. Sensors of SG2. L6 -2.868 kN
L7 _ N/A
LC3 L8 Fixed End 3 2.536 kN
(Upper End)
L9 4.852 kN
SGl1 S1 Lower socket 545.5 um/m
S2 b 479.6 um/m
Elbow 1
SG2 S3 749.8 pm/
(Lower Elbow) mm
S4 946.0 wm/m
S5 b 1437.0 um/m
Elbow 2
SG3 S6 1107.0
(Upper Elbow) um/m
= S7 527.0 wm/m
Figure 6. Sensors of SG3. D1 lvdtl Upper Frame Center 60 mm
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Table 7. Comparisons of Measured Max. Stress Press Fittings

Press Fittings

L&‘;ﬁgn Location
Measured Max. stress (MPa)
SG2 |Elbow 1 (Lower elbow) 205.3
SG3 |Elbow 2 (Upper elbow) 406.7

Table 8. Comparisons of Measured Max. Stress Press Joint
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Figure 7. Measured signals from SGI.

Location Name Location Measured Max. Yield Strength for NPPs Allowable Stress for Level D Pf
Stress (f), MPa STS 304 (F), MPa Service Loading (F’), MPa
Elbow 1
SG2 205.3 2.48
(Lower Elbow)
Elbow 2 258 509.4
oW
SG3 406.7 1.25
(Upper Elbow)
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Figure 8. Measured signals from SG2.
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Figure 10. Calculated Von-mises stresses from SG2 and SG3.

% 9lglont, SGIE BHAEHIO R 32
g 4 g E]— SGl1, SG2, SG3¢] A&
Uhebideh % SG3lA] 4:7H4

SG 3(Axial) Time History

2000 SG 3Awial) |

o
L

-2000 1

| | | | | |

0 1000 2000 3000 4000 5000 6000 7000
time [s]

SG 3(457) Time History

£ 2000 SG 3(45) |
£
=N
= |
=
g
@ 2000 g
. . . . . .
0 1000 2000 3000 4000 5000 6000 7000
time [s]
SG 3(Hoop) Time History
T T T T T T
F 20001 SG 3(Hoop) |
£
5
= ° WWW\\/\\/\//\/
=
[
@ 2000 8
| | | | | |
0 1000 2000 3000 4000 5000 6000 7000
time [s]

Figure 9. Measured signals from SG3.
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