Zachry
A Integrity

STORAGE TANK ANALYSIS



AN OVERVIEW OF ZACHRY INTEGRITY'S MOST RECENT WORK:

Kerosene Storage Tank (2018)

Diluent Bitumen Storage Tank (2019)

Heavy Virgin Gas Oil Storage Tank (2020)

Diluent Bitumen Storage Tank (2021)

Hot Bitumen Storage Tank (2022)

Corrosion of Storage Tank (2023)



KEROSENE STORAGE TANK (2018)

Client requested an APl 579-1 Level 3
Fitness-for-Service analysis on a storage
tank that had 10 distinct buckles presentin
the upper portions of the tank shell

The nominal dimensions of the tank were:
40ft tall and 120ft diameter

Zachry conducted FFS analysis which
included an analysis of the storage tank's
protection against plastic collapse, local
failure, buckling, and ratcheting

Hydrostatic Pressure of Liquid: Deadweight Loads:
Kerosene Specific Gravity: 0.86. Loads distributed to the shell courses,
Liquid fill level of 28'-0". accounting for shared loading with roof
Unit: psi column supports.
B Roof Weight of 73,570 Ib
10.4 Max
1 9.27 B Snow Load of 26,507 Ib
= a1 (based on depth of 1-0”)
. 695

I B Interior support columns
and roof beams were
assumed to be in design
condition.

5.8
464
348
232
1.16
0 Min

Wind load of 100 mph applied in z/’k
000 350.00 700.00 (in) X
—

multiple directions —
175.00 525.00

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: psi

Time: 1

2018-06-04 2:59 PM

41569 Max
H 40648
=4 35567

30486
25405
20324
15243
10162
5080.9
0 Min




DILUENT BITUMEN STORAGE TANK (2019)

Client requested a level 3 FFS
assessment on the tank after repairs
had been made to a 48ft tall,

125ft diameter tank in Q4 of 2018

An additional fatigue assessment was
completed to evaluate the risk of
fatigue failure at the deformed shell as
the tank liquid level fluctuates

A localized 5" settlement was induced
to predict levels of distortion in the
base plate and shell

P: SW Model 5 EP Shell Model (Sprin

Equivalent Stress

Type: Equivalent (von-Mises) Stress - Td

Unit: psi
Time: 0.843632798
2019-05-04 4:03 PM

64345 Max
57196

50046

42897

35747

28598

21448

14299

7149.5
5.2704e-15 Min

ANSYS




HEAVY VIRGIN GAS OIL STORAGE TANK (2020)

Client requested a AP1 579 level 2 FFS assessment to determine if Tank 20D-11 was acceptable for
continued service with a dent that had recently been reduced

The tank had an outer diameter of 115ft and a height of 48ft
The type of Out-of-Roundness"” chosen was global as the dent closely followed the shape below

Zachry was able to determine that Tank 20D-11 was fit for continued service until December of 2024




DILUENT BITUMEN STORAGE TANK (2021)

Client requested a level 3 FFS analysis
after 5 radial dents around the
circumference of the tank

The tank stood at 60ft tall and had a
diameter of 200ft

The deformed state of the tank was
captured via internal 3D scan

The as-found tank was found to be unfit for
continued operation: Zachry was able to
provide a mitigation strategy involving
stiffener bars to stabilize the tank

L6x6x1/2

Course 7

Course 6



HOT BITUMEN STORAGE TANK (2022)

Client requested a level 3 FFS assessment after corrosion under insulation was discovered on the
bottom course of a 48ft tall, 193ft diameter tank with a conical roof at 7.2 degrees

Evaluation for protection against plastic collapse, local failure, and buckling resulted in
unrealistic results, indicating they are not the governing failure modes

Ductile tearing was evaluated to determine the minimum thickness required for crack stability




CORROSION OF STORAGE TANK 03TK-071 (2023)

Client requested a level 3 FFS assessment after
corrosion under insulation was discovered along
the base of the tank in numerous locations

The storage tank stood at approximately 60ft tall
and had a neutral diameter of 124ft

Evaluation using FEA considered dead weight,
pressure, hydrostatic pressure, live loads, snow
load, wind loads, and seismic loads

Zachry was able to determine that the tank was
fit for continued service and the expected FEA
failure locations did not occur on the corroded
regions

F: Tank 71 - LC1 (EPP) with weld thk
Directional Deformation

Type: Directional Deformation(X Axis)
Unit: in
Coordinate System
Time: 08 s

9.5174 Max
8.3045
7.0916
5.8787
4.6659
3.453
2.2401
1.0272
-0.18564
-1.3985 Min

F: Tank 71 - LC1 (EPP) with weld thk

Equivalent Stress (M+B)

Type: Equivalent (von-Mises) Stress - Top/Bottom
Unit: psi
Time: 0.9 s

33453 Max
29736
26019
22302
18585
14868
11151
7434

3717

0 Min
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