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eliability-based design of
infrastructure requires the
probabilistic assessment of
jointly occurring natural hazards. As
infrastructure design practices
evolve, it is important that multiple
hazards are considered, e.g., wind
and storm surge in a hurricane, an

is exercised to remove any spurious
(i.e., not physically plausible) data
points. Then two models for the sim-
ulation are constructed (simple mod-
el and sophisticated model). Figures
1 & 2 show the simulation proce-
dures for both models.

earthquake and tsunami, or wildfires (Continued on page 2)
driven by high temperatures and . —

strong winds. These jointly occur- ~ Input, historical events

ring hazards in some cases can Wind speed ( V ‘I Precipitation { P )

be more devastating than the Sns kR

single hazard. This paper will de-
scribe the assessment of two
jointly occurring hazards, wind
and ice. For locations in the U.S,
wind and ice (e.g., freezing rain
(FR)) are hazards whose proper-
ties are of interest for design of
transmission lines and other en-
ergy infrastructure (e.g., wind tur-
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Use simple ice-aceretion model to
estimate ice thickness H;

Fit the hest fit distribution for wind
speed ( V') (Weibull) and R; (GP)

bines). [ Use

Methodology

» Bernoulli pulse to simulate V' (hourly),
V; follows WB
Use Poisson pulse to simulate R |
R; follows GP, Assume FR length=4h

First, all the data (wind speeds,
precipitations and the weather

Take V; = max(V), R; during FR,

observation parameters (to
check if freezing rain occurred or
not)) from 8 stations in the Mid-
western US were collected from
ISD database [1]. Quality control

Create joint histogram to create joint hazard

Figure 1. The procedure of the simple model
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Multivariate simulate V' and T
from that given P

[S{rt a condition for FR ]

Extract parameters ( V', P ) during FR ,
Enter into the simple ice accretion model
to estimate R,

Create joint histogram V; and R;
to create joint hazard

Figure 2. The procedure of the sophisticated
model

(Continued from page 1)
Results

Figure 3 compares the 50 year MRI joint gust
wind and ice thickness for the different locations
(sophisticated model), the result from the simple
approach [2] (for a superstation [3] (8 stations))
and the design value pair from ASCE 7 [4]. In
general all the joint hazard contours confirm the
extreme conservatism of the 50 year design val-
ue in ASCE 7. Regarding the relative behavior of
each station to each other, the present results
confirm the trends presented in ASCE 7. Inter-
estingly, the simple model [2] represents a rea-
sonable upper bound for much of the simulated
data.

Figure 4 compares the results for a superstation
[3] (8 stations) between the simple approach
(10,000 year simulation) [2] and the new so-
phisticated approach (8,000 year simulation).
Overall the simplified approach is more con-
servative than the new approach especially for
the ice thickness since an extreme distribution
was used for ice thickness (GP distribution)
while for the new approach, ice thickness were
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Figure 3. 50 year MRI Joint Hazard Curves (sophisticated
model) for different Midwestern US stations
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Figure 4. Comparing sophisticated and simplified approach-

es for the Midwestern US superstation

calculated based on the meteorological parame-
ters. However, both approaches confirm that the
design values recommended in ASCE 7 [4] are
too conservative.

Summary

Firstly, independent treatment of joint wind and
ice hazards (i.e. the ASCE 7 [4] approach) leads
to overly conservative results for this set of sta-
tions. The 50 year coupled design values for
gust wind speed and ice thickness actually be-
long to much higher MRI (>500 years). Second-
ly, the current version of the wind-ice map in
ASCE 7 [4] is risk inconsistent with the general
use wind maps in ASCE 7 [4] in that the general

(Continued on page 3)
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wind load provisions deal with a load factor of 1
and MRI's of 300, 700 or 1700 years rather
than the 50 year MRI that was associated with
previous versions of the standard with a load
factor of 1.6 and seemingly retained in the com-
bined wind and ice provisions. To solve this
problem, the joint hazard approach (as indicated
in this paper) should be used to deal with FR
events. This approach could be used for any sta-
tion. Also, for typical structures, the gust wind
speed and ice thickness pair (following each
joint hazard line) which maximizes the relevant
load combination should be selected. When all
of these pairs for all stations are established,
new wind and ice maps for different MRIs could
be generated. Noting that, these maps will de-
pend on types of structure as well as load com-
bination selected. Finally, a simple ice-accretion
model [5] has been used for more than 16 years
in this arena. This model was developed with
many conservative assumptions and it is time to
developing a better model that is calibrated
against experiment data.
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AAWE Elections

AAWE members in good standing have until Sep-
tember 4, 2015 to cast their votes to elect a
new President-Elect and 3 members of the
Board of Directors. Members can vote through:
https://www.surveymonkey.com/r/PB9JGYL.

President-Elect Candidates

Jon Galswrthy Write-in

Board of Directors Candidates
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John Kflpatrick

Write-in

Murray Morrison

Kareem elected President of IAWE

Former AAWE President, Dr Ahsan Kareem, Rob-
ert M. Moran Professor of Civil Engineering and
Geological Science of the University of Notre
Dame, was elected President of the Internation-
al Association of Wind Engineering at the recent
14th International Conference on Wind Engi-
neering held in Porto Alegre, Brazil.
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