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Earthguake Resiliency and
Building Code Enforcement . s o ot e
Is there a connection?

John Thornley, Golder Associates, Inc.
Safety Service Area (ABSSA) A Quick Look at the Placard Assignments -@- Breakdown by Levels of Shaking
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Building Code Enforcement: The KL Municipality of Anchqrage inspectors assigned a placard ST S Peak ground a.cceler‘ation (PGA)
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nchorage Building Safety Service . : . g Single Family Residences . X -

Area" (ABSSA,) primarily consists of Nov. 739?/ 2018 W [ Green - Safe to inhabit, may require repairs motion experienced during the

the Anchorage Bowl. Building permits Eagl Pyat ¥ [ Yellow - Hazardous condition restricts use/occupancy earthquake, with higher values

within the ABSSA require a plan . e i [l Red - Extreme hazard, unsafe for occupancy 7.00% indicating more intense ground w Eagle River

review and a building inspection with 6.00% motion. The International Building ek

a municipal inspecto?'. P The table (below) and graph (right) show the placard color e Code requires buildings in Anchorage alittdce
assignments for all single-family residences in the R to resist a minimum PGA level of 0.5g.

Outside the ABSSA: The communities of Anchorage?, Eagle River, and Chugiak. 4.00% Only isolated locations in the

- . ) Anchorage . Municipality reached that level of

Municipality of Anchorage does not 00% pality i >

require plan reviews and municipal TOTALS None | Green | Vallow | Red |inspactions. Total [N folng Motion, Sih mast residences

inspections for construction outside of e ngsse. 506 172 7 2 o — 5 experiencing only 60% or less of that.

the ABSSA, |ncludlng the rgiseai § PERCENTAGES None Green | Yellow | Red Inspections i . . . ]

communities of Eagle River, Chugiak, 19 Indian Ionsld:iA:S::SA :,;:: ;:;: 0-312 g-ggz :-gi: 0.00% This map orlglnated from the USGS ¢ Earlhquake Epicenter

. i utside ; ! 1.52% ,32% : -
Indian, and Girdwood. P 4] e 22 e e Green  Yellow Red ShakeMap PGA and was augmented  “4/ 3 ABSSA Boundary
Outside ABSSA W Inside ABSSA with a map from Golder Assomateg L. | Peak Ground Acceleration

The bottom row shows the ratio of the rates outside the g - N interpolating sensor data available in T <=0.28
ABSSA to the rates inside. At all 3 placard colors, the areas repag. This lovel of damage however didnot -~ the most populated parts of <=0.32
outside the ABSSA sustained much higher rates of damage. .o 2 Lo o re Bacers  ecidences fal Anchorage. 032

inside the ABSSA

Distribution of

‘ ShakeMap PGA <0.28 | | | | | These tables
th e Da ma g e | A None  Green Yellow Red Inspections  None  Greéen  Yellow  Red " show rates of
H . islde ABSSA 5849 191 0 0 191 06.84%  316%  0.00%  0.00%
| Bu 1 Id 1 ng COde E nfO rcement Outside ABSSA 1000 104 7 0 111 00.08%  9.36%  0.63%  0.00% d_amage at
November 30, 2018: A | Anchorage 58 2 0 0 :  ssere 3:%  ooo%  ooox different levels
J magnitude 71 earthquake . ) . . Chuglak 105 E] 0 0 9 92.11% 7.89% 000% o000% of ground
! y“:,,.‘ d sianificant shaki . | By 1990 modern seismic provisions were bemg enforced Placards for Single-Family Residences Eagle River 837 93 7 0 100 89.33%  9.93%  0.75%  0.00% motion
Chugiak; | -24S€C SIINTCE ENing within the ABSSA on single family home construction. For SuilisinceeS0anaisalllfaillice Ratloout/in: 093 296 e o
" | the communities of th h | g h yl le famil : . Variations in the
Magnitude 7.1 : . ; : 0% ] ;
No\?_ 302018 1 11 | Anchorage, Eagle River, and af(dreason, . res%ts snow only single tamily akeMa ) f | intensity of
! o 5L i residences built since 1990. 4 00% ' None Green Yellow Red Inspections None  Green Yellow Red round motion
* : /o'R ugiak. The State of Alaska g
E ?hg“Jje' ﬂfﬂ_r received thousands Of lm'ldnAnSSA 3554 100 1 0 10 97.24% 2.74% 0.03% 0.00% dO not appear
Wiitigenp N0 . Some of the earthquake damage was caused by soil 800% ‘Outside ABSSA 2226 206 23 H 234 90.49%  8.37%  0.93%  0.20%
] L requests for Individual 4 g y 9 w tobea
i T : : - failure under these houses. Because the building codes Anchorage 12 2 2 : Al o seidel, 290K, DOWM T cigni
b | Assistance, including ] ! : . 700% Chugiak 731 29 3 1 33 esee% as0% o0ae% onw% Significant
RNy { residents of the Municipality and inspections would not have predicted that, those Eagle River 1372 174 2 3 197 87.44% 11.09% 127%  019% factor in
w & whose | of Anchorage. inspections were also removed from this analysis. 6.00% Ratioout/in: 093 306 3417 explaining the
i ‘a i ‘:r ;“”‘:- b ?2? Earthquake Epicenter ] lvellow iRed In ctions [Total - Shl\'eMp PGA M}“"} hlgher rate of
TR e sl £ ABSSA Boundary Inside ABSSA® 10772 324 ' s 35 ) None  Green Yellow Red  Inspectlons None  Green Yellow Red damage
: Al 4 ar. ' le ABSSA _ 400% 1269 33 0 0 33 07.65% 235% 0.00% 000% experienced
- ..} /' State of Alaska Individual Assistance Outside ABSSA 3755 369 s 408 4163 = - 5 3 1 0T Perhered C i 1 G MR ;
S nch B e . ) Eagle River 2720 326 30 4 360 3080 : - : ] : outside the
ncharagg. oy e Applicants per 1km Grid Cell Chuglak 236 18 5 1 42 878 3003 Anchorage 18 0 0 [} 0 100.00%  0.00%  0.00%  0.00% ABSSA
" o Wilier, o ‘ Vel T 4 -10 (<4 not shown) Anchorage* 199 5 0 1 6 205 . Chugiak o 0 0 0 0 =i - = ) ’
N e S ad N G S R e 06 - 50 inside ABSSA” 97.01%  2.92%  0.01%  0.00% 2.93% Raticout/ln: 082 423 = =
3%, W IO — Outside ABSSA 90.20%  8.86%  0.79%  0.14% 9.80% 400%
i 4 ) % I 51 - 100 Eagle River 88.31%  10.58%  0.97%  0.13% 11.69% -
: % Bl Over 100 Chuglak 95.22%  4.33%  0.34%  0.11% 4.78% 0005 - -
hisin S 97.07%  2.44%. _000% 0 2.93% ) Future Directions | »
N Yndian Despite the less urban Ratio out/in: 0.93 _ 3.3% Qutside ABSSA B Inside ARSSA i
: compositi f Eagle Ri PGA Maps: Outside the most populated parts of Anchorage, there are fewer sensors
J pOSl 1on o ag e RIver * In the community boundary of Anchorage, this analysis includes 11,097 H i i
and Chugiak, their applicant residences inside the ABSSA and 205 outside used to create the USGS ShakeMap. Improving the detail of the ShakeMap will enable
densities are'quite high a better understanding of the effects of ground motion on residential damage.
especially in Eagle Rivér Analyzing only homes built since 1990 and not experiencing soil failure, Future Earthquakes: Because this earthquake's ground motion (PGA) only reached
\ both inside and outside the ABSSA show decreased rates of damage. the building code's minimum level in a few isolated pockets, repeating this analysis in
IIII That said, the inspections inside the ABSSA experienced much lower future events will add greater understanding.
Base Map Sources Esn, Arbus DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, 05, NMIA, rates of damage, with only one yellow placard and no red placards. Additional Factors: Analyze if other factors (e.g.: socioeconomic data, appraisal value,
e e G bR T D e English proficiency, building on historical marshlands) affect the rates of damage
ATC-20 https /Mww.alcouncil org/atc-20
UsGs : usgs reported.
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