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The Seismic Fragility Curve of Atmospheric 
Steel Storage Tanks on a Pile 
 
Fluid storage tanks, especially above ground tanks, are 
categorized as important and essential in energy infrastructure. 
These storages, which are mostly used to store petroleum fluids 
and fire water supplies, are therefore of great importance to the 
exploitation of tanks after the earthquakes. Fragility or 
vulnerability curve is one of the most effective tools for estimating 
the damage caused by the earthquake. Preparing the seismic 
fragility curve of above ground tanks on a pile is the aim of this 
research. This fragility curve is achieved regardless of tank body 
damage and only by focusing on the structural behavior of the 
foundation. These tank types are primarily built on low load 
bearing areas. In this study, three tank types that have been 
designed in accordance with API650-13 have been investigated in 
a practical project. For this purpose, using the static nonlinear 
analysis method, the structural capacitance curve of tanks was 
first obtained. Then, the seismic performance of these tanks was 
obtained for 12 spectra from different records with different 
accelerations. After calculating the damage indexes on the 
structure, the appropriate statistical distribution for the failure 
criteria was chosen. Finally, the calculation of the probability of 
failure for the fracture curve of the required tanks was obtained. 
 
Keywords:    Atmospheric Steel Storage Tank, Fragility Curve, Pile, 
Damage.  
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PGA (g) 
=:V:� p�3 

2  8/1  6/1 4/1 2/1 1  8/0 6/0 4/0 2/0 1/0 

83/6  48/6  117/6 76/5 344/5 85/4 16/4 22/3 19/2 10/1 55/0 Chalfant Vally 

88/9  51/9 018/9 36/8 561/7 50/6 72/5 042/5 08/4 22/2  12/1 Hecrormine  

95/4 51/4 04/4 53/3 03/3 52/2 02/2 51/1 01/1 50/0 25/0 Imperial valley-06 

39/10 83/9 233/9 73/8 163/8 53/7 81/6 76/5 95/3 97/1 98/0 Lome Prieta 

9/12 19/12 389/11  31/10 972/8 30/8 41/7 23/6 07/5 85/2  43/1 Lytte creek 

56/3 24/3 918/2 57/2 21/2 85/1 48/1 11/1 74/0 37/0 86/1 Cape Mendocino 

86/12 04/12 08/9 59/8  026/8 36/7 57/6 98/5 24/4 22/2 12/1 Mammath Lakes 

02/12 54/11  993/10  35/10  6/9  73/8  68/7  31/6  08/5  18/3 66/1  Montenegro,Yagoslavi 

51/10  20/10  843/9  43/9  791/8  98/7  62/5  87/4  40/3  70/1  85/0  Northridge 

66/10  13/10  56/9  91/8  165/8  47/7  76/6  71/5  51/4  52/2  27/1  Tabas,Iran  

95/7  40/7  876/6  31/6  952/5  55/5  05/5  25/4  98/2  52/1  76/0  Whittier Narrows-01  

50/12  69/10  906/8  21/8  28/7  22/6  50/5  736/4  56/3  88/1  95/0  Fruli,Italy-01 
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2  8/1  6/1 4/1 2/1 1  8/0 6/0 4/0 2/0 1/0 

84/14  91/13  35/12  71/10  32/9  95/7  525/6  907/4  22/3  66/1  845/0  Chalfant Vally 

89/16 85/15 96/14 14/14  1/13  94/11  32/10  41/8  14/6  10/3  56/1  Hecrormine 

70/16 70/15 6/14 1/13  3/11  69/9  03/8 29/6  22/4  13/2  08/1  Imperial valley-06 

68/15 83/14 01/14 97/12  5/11  675/9  58/7  83/5  89/3  97/1  00/1  Lome Prieta 

78/12 26/12 68/11 13/11  4/10  68/9  551/8  04/7  78/4  41/2  22/1  Lytte creek 

77/7 31/7 81/6  034/6  19/5  33/4  475/3  614/2  75/1  89/0  46/0  Cape Mendocino 

55/18 72/16 04/15 22/13  2/11  45/9  69/7  88/5  93/3  98/1  01/1  Mammath Lakes 

10/13 54/12 92/11 14/11  2/10  10/9  80/7  17/6  17/4  09/2  06/1  Montenegro,Yagoslavi 

00/18 99/16 83/15 16/14  8/11  82/9  08/8  42/6  30/4  17/2  10/1  Northridge 

35/20 36/15 75/14 06/14  2/13  3/12  05/11  75/8  94/5  99/2  51/1  Tabas,Iran 

08/9 38/8 64/7 87/6  94/5  96/4  98/3  99/2  00/2  02/1  53/0  Whittier Narrows-01 

87/22 54/21 24/18 70/16  4/15  75/13  17/11  56/8  88/5  96/2  50/1  Fruli,Italy-01 
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