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ABSTRACT

Pipe racks or pipe bridges are one of the most important refinery
structures which are used to maintain pipes and other equipment at the
required levels and are usually made of concrete, steel or a combination
of these two. Measures should be taken to reduce the damage of piping
system due to separation of pipe-racks, the separate behavior of each of
these parts during the earthquake, and also the large force involved in the
separation of the pipe supports. Dampers are one of the most powerful
earthquake engineering tools as a passive control system. Although the
use of dampers in pipe-rack structures is unusual, it can be very useful in
some cases. In this study, the function of dampers in a four-part pipe-rack
under the influence of faults near faults and earthquakes was investigated.
Our Findings revealed that when dampers placed in a longitudinal
braces, the use of dampers in the pipe-rack has a very good performance
and reduces the damage to the structures and piping system after the
earthquake. Adding dampers to these structures can dramatically reduce
the inter-levels drainage and acceleration of floors, and thus protect the
pipes. In this way, these structures can fully maintain their usability
during the earthquake and can be exploited immediately after the
earthquake, which is very important in refineries.
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output parameter load case story level sap2000 independent experimental precent difference
Levell 0.256 0.324 -21%
MHIST1 Level2 0.204 0.248 -18%
Level3 0.112 0.136 -18%
Levell 0.291 0.324 -10%
maximum NLMHISTI Level2 0.223 0.248 -10%
normalized Level3 0.121 0.136 -11%
story shear Levell 0.276 0.324 -15%
DHIST1 Level2 0.223 0.248 -10%
Level3 0.121 ) -11%
Levell 0.291 0.324 -10%
NLMHISTI Level2 0.223 0.248 -10%
Level3 0.121 0.136 -11%
Levell -0.208 -0.322 -35%
MHIST1 Level2 -0.19 -0.280 -32%
Level3 -0.122 -0.174 -30%
minimum Levell -0.271 -0.322 -16%
normalized NLMHISTI Level2 -0.239 -0.280 -15%
story shear Level3 -0.144 -0.174 -17%
Levell -0.234 -0.322 -27%
DHIST1 Level2 -0.238 -0.280 -15%
Level3 -0.143 -0.174 -18%
Levell -0.271 -0.322 -16%
NLMHISTI Level2 -0.239 -0.280 -15%
Level3 -0.144 -0.174 -17%
Levell 0.734 0.750 -2%
MHIST1 Level2 0.877 0.947 -1%
Level3 0.538 ) -12%
Levell 0.764 0.750 2%
maximum NLMHISTI Level2 0.879 0.947 -1%
story Drift Level3 0.524 0.608 -14%
Levell 0.764 0.750 2%
DHIST1 Level2 0.879 0.947 -1%
Level3 0.524 0.608 -14%
Levell 0.764 0.750 2%
NLMHISTI Level2 0.879 0.947 -1%
Level3 0.524 0.608 -14%
Levell -0.589 -0.615 4%
MHIST1 Level2 -0.789 -0.878 -10%
Level3 -0.551 -0.629 -12%
Levell -0.639 -0.615 4%
minimum NLMHISTI Level2 -0.807 -0.878 -8%
story Drift Level3 -0.526 -0.629 -16%
Levell -0.638 -0.615 4%
DHIST1 Level2 -0.806 -0.878 -8%
Level3 -0.526 -0.629 -16%
Levell -0.638 -0.615 4%
NLMHISTI Level2 -0.806 -0.878 -8%
Level3 -0.526 -0.629 -16%
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NO Event Year Station Magnitu Fault R- R- Vs3 Low. Durati  dt[s] PGA[g]
Name e Type jb[km]  rup[k 0 freq[Hz] on[s]
m] [m/s
1
NF3 Imperial- 1979 Bonds- 6.5 Strike- 0.5 2.7 223 0.1 376 0.00 0.58837
Valley Corner Slip 5 5
NF4 Imperial- 1979 Bonds- 6.5 Strike- 0.5 2.7 223 0.1 37.6 0.00 0.77476
Valley Corner Slip 5 7
NF5 Imperial- 1979 Chihuahua 6.5 Strike- 7.3 7.3 274, 0.1 39.99 0.01 0.27043
Valley Slip 5 4
NF6 Imperial- 1979 Chihuahua 6.5 Strike- 7.3 7.3 274, 0.1 39.99 0.01 0.25408
Valley Slip 5 6
NF7 Nahanni- 1985 Site-1 6.8 Reverse 25 9.6 659. 0.1 2056 0.00 0.97782
Canada 6 5 7
NF8 Nahanni- 1985 Site-1 6.8 Reverse 25 9.6 659. 0.1 2056 0.00 1.09568
Canada 6 5
NF9 Nahanni- 1985 Site-2 6.8 Reverse 0 4.9 659. 0.1 1995 0.00 0.48898
Canada 6 5 2
NF10 Nahanni- 1985 Site-2 6.8 Reverse 0 4.9 659. 0.1 19.95 0.00 0.32263
Canada 6 5 7
NF11 Loma-Prieta 1989 BRAN 6.9 Reverse 3.9 10.7  376. 0.1 25 0.00  0.48100
- 1 5 2
Oblique
NF12 Loma-Prieta 1989 BRAN 6.9 Reverse 3.9 10.7  376. 0.1 25 0.00 0.52645
- 1 5 8
Oblique
JuS 5l 590 ;95,1 ¥ Jgu
NO Name Name Year Magni Fault Type PGA max (g) PGV max (cm/s.)
Earthquake Recording tue
Station
FFL Northridge ~ BeVerly Hills-— g9, 47 Thrust 0.52 63
Mulhol
FF2 . Canyon
Northridge Country-WLC 1994 6.7 Thrust 0.48 45
FF3 Imperial Valley Delta 1979 6.5 Strike-slip 0.35 33
PR mperial valley B COIOATYgg79 65 Strike-slip 0.38 42
FF5 Kobe, Japan Nishi-Akashi 1995 6.9 Strike-slip 0.51 37
FF6 Kobe, Japan Shin-Osaka 1995 6.9 Strike-slip 0.24 38
FFT Landers YermoFire 990 73 Strike-slip 0.24 52
Station
FF8 Landers Cool water 1992 7.3 Strike-slip 0.42 42
FF9 Manyjil, Iran Abbar 1990 7.4 Strike-slip 0.51 54
FF10 Duzce, Turkey Bolu 1999 7.1 Strike-slip 0.82 62
1,5 o Slasins O
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