ASCE 7-22

Snow Load Updates

SEAAK Lunch Meeting
January 19t 2022
Sterling Strait, SE




ASCE 7-22 Snow Load Updates
SEAAK 1/19/22

Summary

» Updated Snow Loads for Alaska Locations
* Ground Snow Loads now ‘Reliability Targeted’
* Thermal Factor Revised

* Snow Drift Calculation now Location-Dependent
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Why do Codes Change?

* Bad Things Happen

e Additional Data Available

* Changing Technology

* Research and Development

* Lower Reliance on Hand Calc Methods

* Design by Committee — Politics, Personalities, and Pedantics
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Alaska Snow Loads

e Current Code (ASCE 7-16)
* 33 Alaska Locations
* Based on 1973 Paper Alaskan Snow Loads (Tobiasson & Redfield)

* Inadequate Coverage

* Inaccurate Loads in Some Locations L e e
* Several AHJs amended local snow loads




Alaska Snow Loads

* UAA Research Project

e Collect Snow Load Climate Data
* 451 Weather Stations

* Completed Probability Analysis of Data
* Selected 50 yr MRI for each site

e UAA Research Published 2018

Co-investigator:
Co-investigator:
Research Assistant:
Research Assistant:

Snow Cover in Alaska:
Comprehensive Review

Final Report

Prepared by:
Principal Investigator:

Gennady Gienko
Rob Lang

Scott Hamel
Kurt Meehleis
Tommy Folan
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Cleaned SNWD and WESD station locations
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Alaska Snow Loads

 SEAAK Show Load Committee
* Selected 50 communities for new table
e Reviewed snow loads for each location

e Published whitepaper 2020

* Proposal to ASCE Snow Loads Committee
* Accepted with minimal comments
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Alaska Snow Loads

Tzhle 7.2-1 Ground Snow Loads, p,, for Alaskan Locations?44
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* New Values for ASCE 7-22

* 50 Locations
* Population Centers
* Geographically Distributed

* Data on Additional Sites Available
e www.seaak.net

Ground
Snow Load
City/Town (1Bt Elzvation [ft)
ads 25 100
anchorage/sagle River® 50 =00
arctic Village 30 2,100
Bethel 40 100
Bettles EQ 700
Cantwel ES 2,100
cold Bay 3 100
Cordova 100 100
Deadhorss 25 100
Delta Junction 40 400
Dillingham 110 100
Emmonak 100 100
Fairbanks 50 1200
Fort Yukon E0 400
zalens 50 200
Girdwood 140 200
Glennallen 45 1,400
Hzinzz 185 100
Haoly Cross 120 100
Homer 45 500
llizrnna E0 200
Jun=au 70 100
kektovik 45 100
kenai/5soldotna 55 200
ketchikan 30 100
Kobuk o0 200
kodiak 40 100
Kotzebus 50 100
MicErath 55 400
Henanz -] 400
Mikizki EO 200
Nome Y 100
Palmer/wasillz 50 500
Petershurg 20 100
Point Hope 45 100
Saint Lewrence Izland 25 100

Saimt Paul Island 40 100
Seward 50 100
Sitka 50 100
Talkestna 120 400
Tok i5 1,700
Uizt 30 300
Unalaklest 3 100
Unalaska 75 100
Utgiagvik (Barrow) 15 100
Waldez 160 100
wainwrizht 25 100
whittier 270 100
wWillow EO 300
Yakutat 140 100



http://www.seaak.net/
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Alaska Snow Loads

* Anchorage and Homer

* Geographically Large with Significant Elevation Change
* Greater Snow at Higher Elevations

The ground snow load shall be increased by 7.0 psf for every 100 ft above the cited elevation.

220
200 . ® Anchorage Bowl = 50 psf
180
160
140
120
100
80

® Glen Alps = 155 psf
zg . —Proposed Equation (EI = 2’200 ft)

® Depth Stations
20 & SWE Stations

Elevation (ft)

0 500 1000 1500 2000 2500

Load (psf)

Figure 4.1: Load vs Elevation for Anchorage, AK. Proposed equation is S0psf + 7psf per
100 feet of elevation above 500 feet.



Reliability Targeted Loads

* New Ground Snow Load Map Created for L48
e Similar Issues to AK
* 9 State-Specific Tables in ASCE 7-16

e Data Analysis Project for L48 States
* 7,964 Snow Measurement Stations
e Utilized Machine Learning to Determine Depth-Weight Ratio

* Converted to Reliability-Targeted Loads
* Individual Maps in Code for each Risk Cat
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Reliability Targeted Loads

for Risk C ¢ I1 for the conterminous United States
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Reliability Targeted Loads
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* ASCE 7-22 Ground Snow Loads are now ‘Reliability Targeted’

e Ultimate Level Loads

* Aligned with Requirements of ASCE 7 Chapter 1
* Risk Cat Il = Annual Probability of Failure of 3 x 10~ (30,000 yr intvl)

* Load Combinations Revised
e 1.0 Factor for LRFD
e 0.7 Factor for ASD

Table 1.3-1 Target Reliability (Annual Probability of Failure, Pg) and Associated Reliability Indices ()! for Load Conditions That Do Not
Include Earthquake, Tsunami, or Extraordinary Events?

Risk Category

Basis 1 n (1] v

Failure that is not sudden and does not lead to Pp=125x 107" /yr Pr=3.0x 107 fyr Pr=125%107/yr Pe=5.0x10"%yr
widespread progression of damage p=2.5 p=3.0 =325 p=3.5

Failure that is either sudden or leads to Pr=3.0%107/yr P =5.0% 107 /yr Pr=20%107%/yr Pe=T7.0x10""/yr
widespread progression of damage p=3.0 =35 =375 p=4.0

Failure that is sudden and results in Pp=5.0x10"%/yr Pe=T.0x 1077 /yr Pr=25% 1077 /yr Pe=1.0x10"7/yr
widespread progression of damage p=3.5 f=4.0 =425 =45
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Reliability Targeted Loads

* Takes into Accounts for Multiple Uncertainties
e Load (snow)
» Resistance (materials)

» Greater Uncertainty = Higher Design Load
* Locations with Rare, Significant Storms will have Higher Loads
* Locations with Regular, Predictable Snow will have Lower Loads
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Reliability Targeted Loads
Why This Change (Alaska)?

0.20
—Bethel
20 year MRI = 38 psf \ —Granite Creek
o —Resistance
p=3.03

> 0.10 / _~ 50 year MRI = 38 psf
= 7
9 / p=3.51
o
2

0.00 &_

0

Load (psf)

Credit: Dr. Scott Hamel UAA




Reliability Targeted Loads

Table 7.2-1 Snow Load Design Criteris for Alaskan Locations

ASCE 7-22 Snow Load Updates

City/ Town El=yation Ground Snow Load, pe"* [Ib/ftY) Winter Wind
|Fe) o Parameter, Ws .
ek ogor * New Table 7.2-1 in ASCE 7-22
| Il il I

Adak 100 32 40 46 50 0.7 .
Arcrorgermagerver w00 | st | s | s | too o2 * Values for each Risk Category
Arctic Village 2,100 38 43 55 g0 0.2
Bethe 100 51 54 74 BQ 0.7 M
* 50 Locations
Cartwell 2,100 109 136 156 170 0.3
Cold B2y 0 1 o | = | e 70 E * Population Centers
Cardava 100 128 160 184 200 0.3
Deadhorse 100 32 40 46 50 0.6 H H H
Seim e N T T T s * Geographically Distributed
Dillingham 100 14l 176 202 220 0.5
Emmaonak 100 128 150 184 200 0.7 b I :
Fairbanks 1200 77 oF 110 120 0.1 d Addltlonal Info Avallable
Fort Yukan 407 64 BD o2 100 0.2
Gzlenz 200 77 oE 110 20 0.3 [ k
Girdwood 200 179 2 258 BO 0.2 www.seaak.net
Glenrallen 1400 Sh 72 83 o] 0.2
Haines 100 237 296 340 370 0.7

100 154 192 221 240 0.2
Homar' 500 58 72 &3 80 0.5
liamna 200 102 128 147 160 0.5 Saint Lawrence |sland 100 122 152 175 190 0.8
luneau 100 ol 112 125 140 0.5 Zaint Paul Island 100 51 64 74 EQ 0.3
Kaktowvik 100 58 72 83 &g 0.6 Seward 100 77 G 110 20 05
Kenai/Soldotna 200 B3 104 120 130 0.4 Sitka 100 64 ED a2 100 0.4
Ketchikan 100 3B 48 55 &0 0.5 Talkeetra 400 154 192 221 240 0.2
Kabuk 200 115 144 1586 180 0.6 Tok L.700 45 56 B4 70 02
Kadiak 100 45 56 64 70 0.6 Umiat 300 38 41 55 &0 02
Katzebue 100 77 oE 110 120 0.6 Unzlakleet 100 45 56 64 70 0.7
McGrath 400 &3 i04 120 130 0.2 Unzlaska 100 95 120 138 150 0.6
Heranz 400 26 ] 138 150 0.2 Utgiagvik |Barrow] 100 32 40 g 50 0.6
Mikizk 200 102 128 147 160 0.4 Valdez 100 205 256 294 20 03
Mam= 100 al 112 125 140 0.6 ‘Wainwright 100 32 40 46 50 0.6
Palmer Wasilla 500 54 ED o2 100 0.2 Whittier 100 346 432 437 540 03
Petersburg 100 122 152 175 190 0.2 Wil low 300 102 128 147 160 02
Paint Hops 100 58 7 83 L 0.6 Yakutat 100 175 224 258 a0 0.3

SEAAK 1/19/22


http://www.seaak.net/
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Thermal Factor (c,)

* Accounts for Building Heat

e Last Revised in 1995

* Used R-25 as typical roof insulation
* Low by modern standards

e Better Insulation = More Roof Show
2022 Updates:
* Increased Factor for Cold Roof

 New Table for Hot Roof
e Accounts for Insulation from Snow




Thermal Factor (c,)

Table 7.3-2 Thermal Factor, C;

ASCE 7-22 Snow Load Updates

Thermal Condition®

| &

All structures except as indicated below

1.0 50e Table 7 3-3

Unheated, open-air structures, structures kept just above freezing, and
others with cold, ventilated roofs meeting the minimum requirements of
the appropriate energy conservation code

1112

Freezer building

1.3

Continuously heated greenhouses® with a roof having a thermal resistance
(R-value)less than 2.0 ft2-F-h /BTU (0.4 m*K /W) or a thermal
transmittance (U-factor) greater than 0.5 BTU/ft2Fh (2.5 W/ m*K)

0.85

*These conditions shall be representative o fthe anticipated conditions duing winters for the hfe of the structure.
"Greenhouses with a constantly maintaine dnterior temperatire o f 50°F (10°C) ormore at arry point 3 ft (0.9 m)
above the floorlevel dunng winters andhaving either a mantenance attendart on duty at all times or a temparatire

alarm systeamto provide warming in the eventof aheating failure.

Table 7.3-3 Thermal Factor, C,, for Heated Structures with Unventilated Roofs

Py (psf)
Revot —
(e-Fh BTU) | BTUSFw| 10 | 20 | 30 | 40 60 | =70
20 0.050 1.20 1.11 1.05 1.01 1.00 1.00 1.00
30 0.033 1.20 1.17 1.14 1.13 1.12 1.11 1.10
40 0.025 1.20 1.19 1.17 1.16 1.16 1.15 1.15
50 0.020 1.20 1.20 1.19 1.19 1.19 1.18 1.18

SEAAK 1/19/22
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Snow Drifting

* Snow Drift Formation tied to Winter Windiness

* W2 = Winter Wind = % time wind speed > 10 mph in winter (Oct — Apr)
* Obtained from Map or Table in ASCE 7

* Drift Height (h )Formula Updated to be Location Specific

Surcharge Load
Due to Drifting

P §
iy Pd 74-.,_

IR B B Balanced Snow Load
—

I | 1 1 Y 1 Y -
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Snow Drifting

“:'||||[1|

L If [y> 600 ft, use equation

| P.'?ﬁl-lif[]wzl.?
ha =15 |-

‘ 2 ASCE 7-22
2 b it

If I, = 20 ¢, see Nota.

L b N

0 20 40 &0 80 100
pg. Ground Snow Load (Ib/fi?)

ho/(1s)"5, Drift Height (Ft)
o m
N L
\
Ll ]

h
‘.= (04331, ifp, +10)-15

Jr
ASCE 7-16
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Snow Drifting
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Fig 7.6-1: W2 Map for L48

Note: W2 = 0.4 = Current Formula



Snow Drifting

Rough W2 Map for Alaska

ASCE 7-22 Snow Load Updates

Table 7.2-1 Ground Snow Loads, pg, for Alaskan Locations

SEAAK 1/19/22

Table 7.2-1 Snow Load Design Criteria for Alaskan Locations

City/Town Elevation Ground Snow Load, p.*** (Ib/ft?) Winter Wind
(ft) Risk Category Parameter, W,
| 1l n v
Adak 100 32 40 46 50 [/ o7 \
Anchorage/Eagle River® 500 64 20 a2 100 I 0.2 \
Arctic Village 2,100 38 48 55 60 I 0.2 ‘
Bethel 100 51 64 74 80 0.7
Bettles 700 102 128 147 160 0.2
Cantwell 2,100 109 136 156 170 0.3
Cold Bay 100 45 56 64 70 0.8
Cordova 100 128 160 184 200 0.3
Deadhorse 100 32 40 46 50 0.6
Delta Junction 400 51 64 74 80 0.5
Dillingham 100 141 176 202 220 0.5
Emmonak 100 128 160 184 200 0.7
Fairbanks 1200 77 96 110 120 0.1
Fort Yukon 400 64 20 92 100 \ 0.2 I
Galena 200 77 aR 110 120

ASCE 7-22 Table 7.2-1

Note: W2 = 0.4 = Current Formula
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Additional Resources

* https://seaak.net/alaska-snow-loads

Mapped Alaska Snow Values ALASKA SNOW LOADS

Snow load dara is provided in the map below for specific locations in Alaska.

UAA Research Paper

These values are provided in two formats:

Data o n 200+ A K Sites * 50-yr MRI values for use with ASCE 7-16 and earlier

* Reliability-targeted values sorted by risk category for ASCE 7-22

Excel File with Sortable Data

3] Alaska Ground Snow Loads <

i This map was made with Google My Maps. Create your own.

ra
La

East
Siberian Sea 5

. & oo
) @ (]
€3 000

© 9

/
//
+ Bering Sea 9 =
% = ea %
s 4 W s 2
of / =
sk fog @

+

Wa i o

i
!
! ORI T
. i
Google My Maps NE
! 9 2 e United Stat:
Map data ©2022 Google, INEGI  Terms 200 mi L—) Keyboard shortcuts

SNOW LOADS FOR ADDITIONAL ALASKA LOCATIONS

For additional locations, check out the following document which contains snow data at specific

Wf‘dt]lﬁl' stations t]\rcughou[ the state:
AK Snow Station Dara (excel)

50-YR MRI INFORMATION

Design snow loads are based on 50-yr MRI values in ASCE 7-16 and earlier.
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ASCE 7-22 Snow Load Updates
Questions?

Thank You!
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