Earthquake and Liquefaction
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Hazard Description Devils Mountain How often do Earthquakes
occur in our area?

An earthquake is the vibration of the earth’s surface following One of the most notable faults in Skagit County is the Devils

a release of energy in the earth’s crust. This energy can be Mountain Fault. Lying near Mt. Vernon, it is roughly 78 miles , ,

generated by a sudden dislocation of the crust or by a volcanic long, runs east to west through Darrington in Snohomish Earthquakes occur nearly every day in Washington. Most are too
eruption. Its epicenter is the point on the earth’s surface County to Vancouver Island, Canada. It is an active fault, small to be felt. Large earthquakes are less common but can cause
directly above the hypocenter of an earthquake. The location with at least one earthquake about 2,000 years ago significant damage to the things we count on in everyday life, such
of an earthquake is commonly described by the geographic (Personius and others, 2014). as buildings, roads, bridges, dams, and utilities. Washington has the
position of its epicenter and by its focal depth. second highest risk in the U.S. to large and damaging earthquakes

because of its geologic setting. The table below identities significant

. , , If a magnitude seven (M7) or greater the event were to occur, L= :
Most destructive quakes are caused by dislocations of the it would affect 15 counties with Skagit County being the earthquakes of M5.0 or greater occurring in the planning region.

crust. The crust may first bend and then, when the stress greates.tir_npacted. Any moderate or large earthquake on the i _
exceeds the strength of the rocks, break and snap to a new fault will likely be followed by numerous felt aftershocks and — _ i -
position. In the process of breaking, vibrations called “seismic  hundreds to thousands of smaller ones detectable only by ot o 1) 5 ottt
waves” are generated. These waves travel outward from the sensitive instruments. 10201 50 ook il
source of the earthquake at varying speeds. anser iy  Unkaoun* o
6/23/1997 4.7 Bremerton Shallow Crustal
, Damage levels experienced in an earthquake vary with the slaioes. = Lo Shallow Crstl
Earthquake_s tend to reoccur alqng faults, which are zones of intensity of ground Shaking and with the seismic capacity of 10/25/1991 3.4 Unknown Unknown
weakness in the crust. Even if a fault zone has recently structures. Generalized observations provide qualitative oo e i e
experienced an earthquake, there is no guarantee that all the statements about the likely extent of damage for earthquakes oo o e )t Zom s g
stress has been relieved. Another earthquake could occur.  with various levels of ground shaking (PGA) at a given site: 3o Uriown® Cnkooun
Faults are more likely to have earthquakes on them if they UL (DR1%E) 66 L83 kMmN of Tacoma Benio
have more rapid rates of movement, have had recent G 4 moti £ 19 29 delv felt: hanei o o unoun
earthquakes along them, experience greater total | r?(“” dmlo 10NnS Ot 170 gt or Io.gdare Wi Iey Ie : alnglng st s ” Saitor eorgi i
displacements, and are aligned so that movement can relieve  PIEts A TmPps SHIRG SHORETY, Samiags [EHER <18 oW v 3 weetpmetes e
accumulatin g tectonic stresses. 11/13/1939 5.8 Puget Sound — Near Vashon Island Unknown
eGround motions below 10% g usually cause slight damage. 7% s " ContlCren ko
. . 1/23/1920 55 Puget Sound Unknown
There are a number of faults running near or through Skagit o 70 vancour i o
COunty - the Belllngham Bay_Lake Chaplaln FaUIt, the ROSS .Ground mOtionS between 10% g and 30% ma Cause 1/11/1909 6:0 Puget Sound (Grays Harbor Earthquake) Unknown
Lake Fault and the Hamilton Fault, which may or may not be minor to moderate damage in well-designed buildings, with o T iy e
t. Sk 't C t HMP 2015 d th D 'I M t 1 . : . . . 11/30/1891 Slight earthquake felt in County* Unknown
active (Skagit County / ), an e Devils lVlountain higher |levels of damage in more vulnerable buildings. At this o oot oo
Fault. level of ground shaking, some poorly built buildings may be 4301887 58 Otympia rea Urknoun
. 12/12/1880 2 shocks felt* Unknown
SU bJeCt tO CO”apse. %é/lﬂ?/18k72E N 2(()31.?. e ot vl Pacific Coast Unknown
A direct relationship exists between a fault’s length and e s e
location and its ability to generate damaging ground motion at  eGround motions above about 30% g may cause significant What causes Ea rth q ua ke
a given site. damage in well-designed buildings and very high levels of

in poorly de5|gne§buildings. ?
The map below illustrates the active earthquake faults in the Da mage °
area, as well as the various types of soils which can be found «Ground motions above about 50% g may cause significant

damage (including collapse)

throughout the county. damage in most buildings, even those designed to resist Earthquakes cause damage by moving and shaking the ground,

seismic forces. sometimes for several minutes. The shaking can damage or

5o, SkogitCounly  woronatomaie o destroy buildings. Most damage and loss of life is a result of
| - é azard Mitigation Plan ke e G /\/ <1500 years 1 . . . : . . |

) torhaucke SOMRFaUI oy icmusomivn _pny 7 0000 DR What can you expect the ground motion to be like in a Devils ground shaking. The shaking can cause landslides, ground

; corauoke. ./ 750000 yeor A : 5 : e cracks, liquefaction, and tsunamis. The combination of all of

g =0 Mountain earthquake? The map below identifies the these is what makes earthquakes such a powerful hazard. Even

potential intensity based on USGS studies. when an earthquake halppens on a fault that doesn’t reach the

surface, the ground still shows signs of cracking. This cracking

| happens because a soft part of the ground liquefies during
I oncrete g P qusaljgiﬂlrﬁcgtlljon:zlan This map depicts the peak ground acceleration (in % gravity) for a M7.5 earthquake located on the Sh.aklng’ a process Ca”ed Ilque.faCtl.On' Ll.quefaCtlon IS Wh.en Wet
oy kD K SR} Devis Mountain M7.5 Scenario 1105 Sl S e e e e ey e oo | s0il loses  strength  because it is being shaken during an
i [ [ | st [ coememn]| amming s ok eHOPS e Produced By fhe UsGs formigaton ond emergency earthquake. The material becomes so weak that it behaves
5 T e Lvorion | v | wessor b more like a liquid than a solid. Liquefaction has caused
= SR L | significant damage during earthquakes in Washington. The map
:' f,’ “ “ ? e May 12, 2017, https://earthquake. usgs.gov/scenarios/eventpage /bssc2014574_m7ps._se executive June 2019 bEIOW .Shows the type .O SOII In Skaglt County. The Softe r’ Or
\ . n— I - more liquefiable the soil, the greater the damage.
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o : HGZClrd Miﬁgaﬁon qun Moderate to High been published at a scale of 1:100,000.
, 2@, Liquefaction Susceptibilly swcepwe 77 ( i W A
Three source zones exist for Pacific Northwest quakes: a ek Cot e e e
shallow (crustal) zone; the Cascadia Subduction Zone; and a D
deep, intraplate “Benioff” zone. More than 90% of Pacific
Northwest earthquakes occur along the boundary between
the Juan de Fuca plate and the North American plate. See

graphic below. Potential Ground Shaking for a Devils Mountain M7.5 Earthquake

North Amer . . . . .
@f Pate Over the course of time, scientists recognized that increased
o building codes can help reduce the impacts of earthquakes.
&i:‘:\’\*:;m\ Highe.r building codes are no.w.in place .throughout zf\l of el 6 B G S
' LO S Ca Washington; however, older buildings are still at greater risk to Time Period  Code Significance for Identified Time Period
Crustal ol g . . .

'earﬂrwuilaakes damage. The older the bUIldlng, the greater the risk of INjury Pre-1974 No standardized earthquake requirements in building codes. Washington State law did not
(900AD, 1872) require the issuance of any building permits, or require actual building officials

and damage. The table below talks about the history of
building codes in the State of Washington. Skagit County has

1975-2003 UBC seismic construction standards were adopted in Washington.

e NS eanggzgkes 3 d o) pted b u | I d | ng COd es | nten d ed to Wlth stan d th e Ievel Of 1994-2003 ﬁ;a!;;r:rigtlsrilzlgéglne 3 was established within the Uniform Building Code in 1994, requiring
Seriigumsas (1IN (19‘.’2%01565’ pOte ntia I I m pa ct cou ntyWI d e. See th e bOX to th e rlg ht fO rmore 2004-Present  Washington State upgrades its building codes to follow the International Building Code

i nfo rm atio N | Standard. As upgrades occur, the State continues to adopt said standards.




