’i) Check for updates

Trans. Korean Soc. Noise Vib. Eng., 31(2) :

185~194, 2021

https://doi.org/10.5050/KSNVE.2021.31.2.185

o] u] x] }\]g\_Eﬂ_O_

o §% WE3FEA
oLzl ZOlEV) ALH YAt

S| = —E— = M 31 A M235, pp. 185~194, 2021
598-2785(Print), ISSN 2287-5476(Online)

X

g ghe] A B R

Behavior Analysis of Riser Pipe with Pressure Joints
Under Cyclic Loading Conditions Using Imaging System

* *
A& -+ 0%

AAE-A SR

Q— ?_'I:**

Sung-Wan Kim’, Da-Woon Yun', Jae-Bong Kim’, Bub-Gyu Jeon' and Yong-An Choi"

(Received January 27, 2021

; Revised February 16, 2021

; Accepted February 16, 2021)

Key Words : Seismic Performance(1 %1 4375), Cyclic Loading Test(RF&E 718 2&), Side Sway(Z3F W9,
Riser Pipe(17 ¥l #), Pressure Joint(24] FQ1E)

ABSTRACT

In the event of an earthquake, structures are shaken in various ways, resulting in side-sway be-

tween stories of a structure. When side-sway occurs in a building due to an earthquake, the facilities

installed in the building are also affected. In particular, the facilities that connect a lower floor to a

higher floor, such as riser pipes, are significantly affected by sidesway. In this study, a steel frame

realizing the second floor of a structure was fabricated, and a riser pipe with pressure joints was in-

stalled in accordance with NFPA 13. Moreover, the seismic behavior of the riser pipe was analyzed

by conducting cyclic loading tests on the maximum allowable amount of sidesway. Furthermore, the

deformation angle, strain, and stress required to assess the seismic performance of the fittings and

joints of the riser pipe in the event of a seismic load were also analyzed.
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Fig. 2 Experimental setup for analyzing the behavior of the riser pipe due to a seismic load

Table 1 Major components and sub-assemblies lists

Part 5 5 .

name Specifications Quantity

Pipe STS 304(KS D 3595), 100A 3.0T -
STS 304(KS D 3595), 100A 3.0T,
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g¥lojof a1 9= 7 Fo] uleko.z e 305 mm,
Aol FE 720 mmoll A HAE AL B

sholth. 59 WA WEHRE s ook sl 9]
ol ixte] £& ZrA) 47)9 M20 BEE 0|83}

o AU 15 AAZY A 2F AT IS
QA2 azstel Qaael SF) 1EE 4 U=

Table 1> /3 #s ek F4

Fig. 29} #o] 2714 °"?r ool E o]&ato] 25
FaEe SN WAEYS FRAJG. AHE
WA 7)oM) AAgta e Al 88 S
Ay A ) #om n, = 3 o Fololtk

A, =0.02h, 1)

TFE e Ao SV diste] FE T}
(sine wave)= 15§](”) BrlEsle] AL 43519
on) 133} 23] BUF WP §HY U
5 2% ofpololels) s st AeuA 13 o

200

1story actuato

1504 —— 2story actuator|

1004

-50 -

-100

Forced displacement [mm]
o
L

-150

-200

T T T T T
0 300 600 900 1200 1500

Time [sec]

1800

Fig.3 Forced displacement time history

Fig.4 Side sway test of the riser pipe with pressure
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Table 2 Deformation angles measured in the riser pipe

Maximum relative

Description T(h ;)ta Target deformation angle[°]
+ - Range

Side sway 1 1, 2 1.20 1.20 2.40
Elbowl 2 3,4, 5 0.42 1.22 1.64
Elbow?2 3 7,8, 9 1.13 1.18 2.31
Elbow2 3D | 4 6, 8, 10 1.98 2.09 4.06
Elbow3 5 11, 12, 13| 0.25 0.28 0.53
Elbow4 6 |15 16, 17| 0.86 0.01 0.88
Elbow4 3D | 7 14, 16, 18 | 0.60 0.05 0.65

] Actuator(100kN) ﬁ
[OHE—CT -
Elbow4 /
(2story)
Elbow3 /
(2story)
Actuator(250kN) °
o = o[
[]
Elbow2 /
(1story)
Loadcell
Elbow1 /
LVDT (Istory)
3-axis strain gauge
T [ ]

(a) Sensor installation positions

(b) Deformation angle measurement positions

Fig. 5 Sensor installation positions and deformation angle measurement positions
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Table S Forced deformation angle and relative deformation angle measured at 3D points

Forced displacement [mm] Forced deformation angle [°] Measured relative deformation angle [°]

+4.2 +0.5 +0.46

+8.4 +1.0 +1.00

+12.6 +1.5 +1.52

+16.8 +2.0 +2.06
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+29.4 +3.5 +3.73
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+67.2 +8.0 +8.71

+71.4 +8.5 +9.29

+75.6 9.0 +9.86

+79.8 +9.5 +10.42
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