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Wave endurance time (WET) is a time domain method for evaluating the response of
offshore structures under different storm conditions. In this method, intensifying
artificial records named wave functions (WFs) are generated in place of various
random records of extreme sea states. In this regard, the computational costs are
reduced, and reliability of structures is evaluated by the endurance time. In this study,
a description of WET concept is presented, and also generation of initial type of WFs
is thoroughly addressed for the Persian Gulf region. To consider the accuracy of this
method, the results of WET method are compared with typical 3h extreme wave
simulations for maximum base shear and deck displacement. The results indicate that
there is acceptable agreement between two approaches.
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1- Wave Endurance Time (WET)
2- Wave Function (WF)
3- Engineering Demand Parameters (EDP)
4- Constant trend
5- Pierson—-Moskowitz
6- JONSWAP
7- Autocorrelation function
8- Optimization point
9- Quasi-Newton algorithm
10- WET Diagram
11- WET Curve
12- Moving average procedure
13- Fluid—Structure Interaction (FSI)
14- Cumulative probability distribution
15- Standard deviation

&&lw-?
1- Fenton, J.D., (1985), 4 fifth-order Stokes theory
for steady waves, Journal of waterway, port, coastal,
and ocean engineering, Vol. 111, No. 2, p. 216-234.
2- Chen, C.Y. and Will, S., (1988), Random Wave
Design Procedures, Offshore Technology Confere-
nce, Houston, Texas.

Lyl sayas g Lo aild zae o5 aub ol sl ol
aslllas 5,90 adlate e
\Ta}lhact.a}_".az}a &L?ﬁ)( o3k CyeenS £9d ‘Glf [
Toe &l sl ol ) S Sl o o8 (l:—
l\/l ;
T &P ods 5 il alie J> ez o8
b B ojl o (Seelned Joo S pxi ol
. ) caoe | R
gl o) 5 zse plss Olej Jelow 152 i o8 l—
% &
wslhe glomd b b gllae &by slasionie oo pidn o8 ¥
oel ey Fls la e slie ol L) piin o8

Teo pl190 loj 9y 4 (2L 0 Glrejlw (2b,I-1) S
5


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.8.3
http://marine-eng.ir/article-1-313-fa.html

[ Downloaded from marine-eng.ir on 2025-04-12 ]

[ DOR: 20.1001.1.17357608.1393.10.20.8.3 ]

(FA=YY) QY lias g 5mb oV )pas Jlo b)o cwiiges 4 025 /), 800 5 0 oilga Lo yaumg

Frames by Endurance Time Method, Earthquake
Spectra, doi:
http://dx.doi.org/10.1193/081312EQS262M

16- ISO, ISOBSEN. 19901-1, (2005), Petroleum and
natural gas industries-specific requirements for
offshore structures-Part 1: Metocean design and
operating conditions, British Standards Institute.

17-  DNV-RP-C205, (2010), Environmental
conditions and environmental loads, Det Norske
Veritas.

18- ITTC Seakeeping Committee, (1984), Report of
the seakeeping committee, In: Proceedings of the
17th International Towing Tank Conference, 457-
534.

19- Seif, M.S., Tabeshpour, M.R., Mehdigholi, H.,
Mohajernassab, S. and Dastan, M.A., (2012),
Development of Endurance Wave Analysis for
assessment of jacket platforms under the Persian
Gulf wave loading using new-wave theory, The 14th
Marine Industries Conference, Tehran, Iran. (In
Persian)

20- Goda, Y., (2010), Random Seas and Design of
Maritime Structures, World Scientific.

21- Jahanmard, V.R., Dastan, M.A., Tabeshpour,
M.R., Seif, , M.S. and Mehdigholi, H., (2013),
Generating time history records based on exterme
value of the Persian Gulf condition spectrum in
different return period, The 5th Offshore Industries
Conference, Tehran, Iran. (In Persian)

22- McCormick, M.E., (1989), Analysis of offshore
structural dynamics with nonproportional damping,
Journal of Waterway, Port, Coastal and Ocean
Engineering, Vol. 115, No. 6, p. 775-792.

23- Stockard, D.M., (1976), Effects of pile-soil-water
interaction on the dynamic response of a seismically
excited dynamic response, Offshore Technology
Conference, Dallas, Texas.

24- Mastanzade, N.S. and Yazici, G., (2005),
Dynamic behavior and optimization of offshore
gravity platforms, Journal of Offshore Mechanics and
Arctic Engineering, Vol. 127, p. 130-134.

25- Kim, D.H., (2009), Neuro-control of fixed
offshore structures under earthquake, Engineering
Structures, Vol. 31, No. 2, p. 517-522.

26- Golafshani, A.A. and Gholizad, A., (2009),
Friction damper for vibration control in offshore
steel jacket platforms, Journal of Constructional Steel
Research, Vol. 65, No. 1, p. 180-187.

27- Golafshani, A.A., Tabeshpour, M.R. and
Komachi, Y., (2009), FEMA approaches in seismic
assessment of jacket platforms (case study: Ressalat
jacket of Persian Gulf), Journal of Constructional
Steel Research, Vol. 65, p. 1979-1986.

28- Najafian, G., (2010), Comparison of three
different methods of moments for derivation of
probability distribution parameters, Applied Ocean
Research, Vol. 32, No. 3, p. 298-307.

Yv

3- Tromans, P.S., Anaturk, A.R. and Hagemeijer, P.,
(1991), A new model for the kinematics of large
ocean waves, The Proceedings of the International
Offshore and Polar Engineering Conference,
Edinburgh, United Kingdom.

4- Cassidy, M.J., Taylor, R.E. and Houlsby, G.T.,
(2001), Analysis of jack-up units using a Constrained
NewWave methodology, Applied Ocean Research,
Vol. 23, No. 4, p. 221-234.

5- API RP2A-WSD, (2007), American petroleum
institute recommended practice for planning,
designing and constructing fixed offshore platforms
working stress design. 21st ed. FErrata and
Supplement. Washington, DC: American Petroleum
Institute.

6- DNV, (1996), Guideline for offshore structural
reliablity analysis: application to jacket platforms,
Technical report, Det Norske Veritas.

7- Taylor, P., Jonathan, P. and Harland, L., (1997),
Time domain simulation of jack-up dynamics with the
extremes of a Gaussian process, Journal of vibration
and acoustics, Vol.119, No. 4, p. 624-628.

8- Golafshani, A.A., Bagheri, V., Ebrahimian, H. and
Holmas, T., (2011), Incremental wave analysis and
its application to performance-based assessment of
jacket platforms, Journal of Constructional Steel
Research, Vol. 67, No. 10, p. 1649-1657.

9- Golafshani, A.A., Ebrahimian, H., Bagheri, V. and
Holmas, T., (2011), Assessment of offshore platforms
under extreme waves by probabilistic incremental
wave analysis, Journal of Constructional Steel
Research, Vol. 67, No. 5, p. 759-769.

10- Zeinoddini, M., Matin Nikoo, H. and Estekanchi,
H., (2012), Endurance Wave Analysis (EWA) and its
application for assessment of offshore structures
under extreme waves, Applied Ocean Research, Vol.
37, p. 98-110.

11- Stewart, R.A.H., Kittelson, J. and Kay, LP.,
(2000), Statistical methods to improve the precision
of the treadmill exercise test, Journal of the American
College of Cardiology, Vol. 36, No. 4, p. 1274-1279.
12- Strzelczyk, T.A, Cusick, D.A., Pfeifer, P.B.,
Bondmass, M.D. and Quigg, R.G., (2001), Value of
the Bruce protocol to determine peak exercise oxygen
consumption in patients evaluated for cardiac
transplantation, American Heart Journal, Vol. 142,
No. 3, p. 466-475.

13- Estekanchi, H.E., Vafai, A. and Sadeghazar, M.,
(2004), Endurance time method for seismic analysis
and design of structures, Scientia Iranica, Vol. 11,
No. 4, p. 361-370.

14- Riahi, H.T. and Estekanchi, H.E., (2010), Seismic
assessment of steel frames with the endurance time
method, Journal of Constructional Steel Research,
Vol. 66, No. 6, p. 780-792.

15- Mirzace, A. and Estekanchi, H.E., (2013),
Performance-Based Seismic Retrofitting of Steel


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.8.3
http://marine-eng.ir/article-1-313-fa.html

[ Downloaded from marine-eng.ir on 2025-04-12 ]

[ DOR: 20.1001.1.17357608.1393.10.20.8.3 ]

zse ploo Gley by sl eslaiwl b o )b ds adlaie (o> zlosl Cow cull aly slasSiw 2bs ) )], Ko g 9 peilex Lo o

YA

29- Zaki, N.M. and Najafian, G., (2011), Long-Term
distribution of the extreme values of offshore
structural response by Finite-Memory Nonlinear
System Modelling, ASME.


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.8.3
http://marine-eng.ir/article-1-313-fa.html
http://www.tcpdf.org

