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What is ShakeCast?

Open-source web application.

Retrieves measured shaking data within
minutes after an earthquake.

Compares spatial shaking distribution with S e
unique bridge vulnerabilities.

Generates hierarchical lists and maps of
bridges most likely impacted.

Sends notifications to responders within
10 minutes following the event.

Developed by the USGS in 2003.
— David Wald (USGS)
— Kuo-Wan Lin (USGS)

Caltrans-USGS work resulted in ShakeCast
v2 in 2008, and has since been adopted by
others.

ShakeCast v3 to be released in 2014. science for a changing world




What is ShakeCast?

ShakeCast is a tool that:
e Raises situational awareness after an earthquake.

 Represents the most reliable information within the first minutes to
hours following an event.

MAGHITUDE 6.9 EART HOUAKE

STRIKE BAJA CA, MEXICO




ShakeCast Products

ShakeCast generates a number of products that meet the varying
needs of Caltrans responders and managers. These include:

e Email notifications

e ShakeCast website

e Google Earth KML file
e GISand CSV files



i s [ P ————
s s e =

Caltrams Shai el sat Prsfissinary i sks Bridgs npac Repori

By L it S ] el B et Pl Sl e ] S 1] S el e
mad ry an b @ g b s P — -
Sraprat

RS el ———— e e o T
U Ak (1R, T bt St L o il oV i R I ] 5 ) s Dot Pt Mty

Ty e

R, Thaealdop P2 Lorma Peer Darmousss
e Bt BT an W

LETY

[Eveni Summary

e farred § et om0

[rre—— [P —
D o, Pt i

feton T AR o A, A
et i o e 2 ' e

e 1
Tt i 1 100 i 0 M

Brickgs Assasument

e P | 5 v Dy e e 52, KT
a: 121 s

T8 el 1 trvkgen ket B0H
[Ep

= ] R —
e A —
S i Frrng a b ey it
e T L P o res ) et A st arho8 ey bnent
Buiks Asiasiment Diads
-
[ [ L oy T
[, e ety e |
e
[r—— LT avma  baw
i ot o 84 FHTL L TS s e
i T T e T s 1
Cormnr w22 Nl hALAR ALY s 1418
e A e e e 1
ot ey FHE LT o 1o
Wl e B 50 FHE AR5 i Lan
B et HE e g aoes o 1isa
e bt Lomr Dk M EME SRR B o 1947
Yy Bt 5 o sdsmuies T voan
T L e et 10am
ooy s [reees " 1648
e kel MO SERLAlASE i e
Boo Dot Wl . MO, OBl gL wun \am
Boof Doomis Il WOV SLLECIN BLAM nun 1w
Pt Bt 12 mm  camacens seare 1um
[Pt v R - ) e B L Pryeeny LB
N B £ Fom  cascLmsuman b 3
LU vt OC MOOS BN ST e vaca
LI Gt Bt 17 SI5S GLBCLRAFLAGTE aur vaca
BrfmoesGas BT GBS e 1w
. Wi ACLAIAIAN ™ Lan
W e R 052 P p——— - e
i e Bl G OGN GABCEGLN JTRT o s
et Rt P L5 Foum  cescLmssnan frreis s
i Rl e L= Foww s sssmnm e s

e e N T RLTT T TSy p Py gy S
5

Bridge Assessment Summary
Maximum Peak 1.0 sec Spectral Acceleration: 188.76%¢q

Maximum Acceleration: (not measured)
Total number of bridges assessed: 3133
Summary by inspection priority:

High 119 High Priarity for full engineering assessment
Medium-High 156 Medium-High Priarity for full engineering assessment

152 Medium Prionty for full engineering assessment
Low 2706

Bridge Assessment Details

Bridges presented in the table below are sorted in order of severity of impact to bridges.

Bridge Name ﬁ:ri!i:ar
Ralston Avenue OC 350114
Via Del Oro OH 37 0477L
San Mateo-Hayward Bridge 35 0054
Constitution Way OC 33 0513K
Meridian Road Underpass 37 0258
Campbell Underpass 37 0135
East Hillsdale Bhvd OC 350138
Redwood Creek 35 0145
Sfobb-Approach Lower Deck 34 0118R
Holly Street OC 35 0037
Route 13/80 Separation (North) 33 191G
Race Street Overcrossing 37 0260
Presidio Viaduct 34 0019
South Delaware Street UC 35 0158L
South Delaware Street UC 35 01588R
Powell Street UC 33 0020
Redwood Harbor Qverhead 35 0065
Macarthur Avenue OC 3T 0100
M101-S84 Connector OC 35 0081G
MN17-M85 Connector Separation 37 0515G
San Francisquito Creek 350013
N&SB7-5280 Connector

Separation SR
Blossom Hill Road OC 37 0345
Harkins Slough Road OC 36 0089
Sunol Street Rr UC 37 0263L
Sunol Street Rr UC 37 0263R
Winchester Boulevard OC 37 0195
Lincoln Avenue UC 37 02621
South Gilrow CH 37 0305L

Dist.Cty-Rte-PI

04-SM-101-9.55-BMT
04-SCL-085-1.22-8JS
04-SM-092-R14.44-FSTC
04-ALA-260-R_B6-ALA
04-SCL-280-R3.89-5JS
04-SCL-017-12.22-CMB
04-SM-101-11.15-SM
04-SM-101-6.2-RDWC
04-SF-080-4.95-SF
04-SM-101-8.4
04-ALA-013-13.92-BER
04-SCL-280-R3.76-SJS
04-SF-101-9.14-SF
04-SM-092-R11.61-SM
04-SM-092-R11.61-SM
04-ALA-080-3.79-EMV
04-SM-101-5.5-RDWC
04-5CL-280-L5.18-3J5
04-SM-101-5.33-RDWC
04-SCL-017-9.24-LGTS
04-SM-101-.01

04-SCL-087-5.1-8J5

04-3CL-082-R_35-5J5
05-SCR-001-R2.27-WAT
04-SCL-280-R3.41-8J5
04-SCL-280-R3.41-5JS
04-5CL-280-4.57-5JS8
04-SCL-280-R3.51-5J5
04-3CL-101-R51

Inspection
Priority

1sec Peak
Spectral
Acceleration

(%ag)
105.3903
492711
49 6514
682755
£9.9229
70.2112
68.3762
£1.0924
33.2578

65.904
66.6766
£9.9229
68.3123
35.1822
35.1822
66.6766
56.8606
54.4613
56.8606
B6.2137
£5.3678

50.5564

494998
56.0768
52.8878
52.8878

bh.327
52.8878
432728

Low Priority for full engineering assessment; quick visual inspection likely sufficient.

Exceedance
Ratio

2934
2472
2.167
1.415
1.122
1.087
1.071
1.064
1.057
1.0438
1.046
1.045
1.035
1.030
1.030
1.020
1.018
1.012
1.008
1.008
1.007

1.001

0.951
0.938
0.909
0.909
0.398
0.896
0.896
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Number of facilities evaluated: 917

Instrumental Intensity : v - Vil

Peak Ground Acceleration (%g): 4.4817 - 48.7128
Peak Ground Velocity (cm/sec): 2.3475 - 74.1758
Peak Spectral Acc. at 0.3 sec (%0): 8.5875 - 124.5867
Peak Spectral Acc. at 1.0 sec (%0Q); 2.4797 - 78.3554
Peak Speciral Acc. at 3.0 sec (%0g): 1.2125- 23.9314

Imagery &

QORS « et S it Yl M 6.7 - Chino Hills Fault Scenario
O bt - e L, W - Ry - e ey R =

|D: Chino_Hills6.7_se_scte Version: 5
Qrigin Time: 2005-05-30 12:00:00

email to go to the ShakeCast website Location: -117.6, 33.9
for additional information.

Responders can use the link in the
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Latest Earthquake Earthquake Archive Scenarios

Map View

M 6.7 - Chino Hills Fault Scenario (ID: Chino_Hills6.7_se_scte - 5)

PGA | PGV PSAD3 |PSA10 | PSA3D
(%g) |(cm/sec) | (%q) (%eq) (Yeq)

Facilty
o

Inspection

Type | Description Priority

Latitude Longitude | MMI

560633 BRIDGE O oo RIVET

Drive OC High 33.67548421 -117.6578573 VI 456934 61.9509 1194515 642799 196343

Benzon Avenue

54 0743  BRIDGE UEGITIN N 3403032662 -117.6804218 VI 378311 428441 852983 452159 16.1476

oc
540747 BRIDGE E’E""E' Avenue  ERRERRNTINY 14 03026777 -117.6891927 VI 37.8311 42,8441 062983 452150  16.1476
53 BRDGE Co0-NST 1402202038 -117.8133506 VIl 39653 47722 1013087 50.4097 17.9044
18736 Connector OC o x Y : ot :
531788 BRDGE ET:”"“YDWE 3300557001 _ _ IITATNRARL . 30U . FETART. 38 3AN0, ... DOTRTL .. 40 ARDR . _ AR 1639
' Kap View Cloge +
S60497 BRIDGE EEQ“"”“ Sorenns 334 : 1
: | Mmap | Satellite | Hybrid §
= Monte Vista - H
540746 BRODGE , . = 788
Green River Drive OC - r
= . Pipaline Avenue "
540744 BRODGE 0 : Lat 33.87848421 Lon: -117.6578573 11
31873 BROGE Prospeciors UC QU 240 ] MMI: 8.56 Y044
Ramona Avenus ' - POA 46.6934 '
540745 BROGE : Medum-High PGV: 61.9509 +788
: P3SAD3: 119.4515 :
531933 BRODGE Spadra OH Madzim-Hi 34 0s
= P L 4 PSA10: 64.2799 ;
3 # 4
53 2106 BRIOGE State Street OC m 314 c. PSA3D: 19,6343 :’23"'1"

S3207TBK BRIDGE ValeyBivdUC Mediem-High 341:
532078 BROGE ValeyBivdUC RO ULl 24.¢

The website offers different ways to _ B isco
view the bridge data using maps, | M FETE" jos1
tables, or a combination of both. M 82008 Dol PRRE MUl toe ot Ak Thressriie B

BVTLAGSS T VI T NRIIGNG T T TSV T AR ST T T T T T 0483
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Latest Earthquake Earthquake Archive Scenarios

Table View

Google Maps for ShakeMap Chino_Hills6.T_se_scte

Facility Type: All @BR[D‘GE

Lol

]
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[ g

| West Prado OH

BRIDGE

-+l <

uuuuuu

Santa

Ana River

| Serfas Drive UC

| BRIDGE

. Smith Avenue
oc

| BRIDGE

! Maple Street OC
| BRIDGE

: Buena Vista

| Avenue UG
| BRIDGE

! Lincoln Avenue
| OC
| BRIDGE

| Main Street UC

Responders can use the link in the
email to go to the ShakeCast website
for additional information.
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Basis for ShakeCast Analysis

At each bridge location, ShakeCast analyzes the measured/interpolated ground
motion against a pre-determined bridge fragility model.
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Earthquake shaking forces Probabilities of damage relative to
exerted on bridges are varying levels of shaking (or “fragility”)
determined from USGS can be determined in advance for each

ShakeMap. bridge.



USGS ShakeMap

Potential Shaking Mot felt Weak Light  Moderate Strong  Wery Strong  See
Potential Damage  Wone Hone Nome  VeryLight Light  Hoderste Mo ]

DATE PALM DRIVE OC

SEINEZE .
Eridge No:

,..0 LiEH 4I
I'|"|I L:"-II-[_-Z

S -';i'u.”_”m -
o e S

5EI0ZE8RE
- (56102555

56501930

INDIAN CANYON DRIVE OC

"‘__& ’

Bridge No:
g5651 931 155 04?1
‘E‘ .

: Brldges that may appear 5|m||ar In
design will in fact have different
performance characteristics under

. similar ground shaking conditions due
to a number of desugn factors
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Caltrans-ShakeCast Usage

e Hundreds of current subscribers to ShakeCast:

— Structure Maintenance & Investigations

— Emergency Management

— Earthquake Engineering

— Structures Construction

— Geotechnical Services

— District Traffic Management Centers (TMC)
— District Emergency Operations Centers (EOC)
— District Maintenance Units

— Executive Management

e Integrated into formal response protocols and
manuals.
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Bridge Assessment Summary

Maximum Peak 1.0 sec Spectral Acceleration: 34.7183%q
Maximum Acceleration: (not measured)

Tatal number of bridges assessed: 468

Summary by inspection priority:

JSPEED,

| Bridge Assessment Details

Shakecast |dent|f|ed the on Iy Bridges presented in the table below are sorted in order of severity of impact (exceedance ratic). The list includes

bridge damaged in this event JEEEETEE S Dist.C
as the 3rd h|ghest priority for 53 2078 - VALLEY BLvD UC £3 2078 07-LA
< / 63 2078k 07-LA
’nspeCtlon 53 1158 - GRIER STREET FOC 53 1158 07-1&
ISk E i 207 a7l

High [NULL| High Friarity for full engineering ass

Medium-High [NULL| Medium-High Priority for full engines
[NULL| hedium Priarity for full engineering

Low 468 Laowe Priority for full engineering assy




CISN ShakeMap : 39.0 mi SSE of Calexico, CA

7 2 C °
a I ex I O Sun Apr 4, 2010034040 PMPDT M7.2 N3213W115320 Depth: 10.0km |D:14607652
e c 335" = e — —
| .v & LN e i 5

ShakeCast identified the only bridge ol
damaged in this event as the top 0 e g (A N oo

priority for inspection.

Maximum Peak 1.0 sec Spectral Acceleration: 48.5782%q

Maximum Acceleration: (nat measured)
Total number of bridges assessed: 219
| Summary by inspection priority:

S High [NULL| High Priority for full engineering assessment
Bl Medium-High [MULL| Wedium-High Prionty for full engineering asses
" [NULL| Mediurm Priarity for full engineering assessmer
Y Kk N Low 219 Low Priarity far full engineering assessment; g

s | Bridge Assessment Details

Bridges prezented in the table belowy are sorted in arder of zeverity of impact (exceedance ratia). The lig)
Acceleration excesds 10% 4.

Bridge Name ﬁ::li‘; Dist.Cty-Rte-PM
-
56 0274 - WESTSIDE MAIN CANAD 58 0274 11-IMP-098-22.02
: 53 0275 11-IMP-098-22.07
580212L - COYOTE WELLS OH 58 0212L 11-IMP-008-R13.97
58 0212R - COYOTE WELLS OH 58 0212R 11-IMP-008-R13 93




Golden Guardian, November 2008

Bridge Assessment Summary
MWaximum Feak 1.0 sec Spectral Acceleration: 273.702%qg
MWaximum Acceleration: {not measured)

Latest Earthouske Earthigquake Archive | Total number of bridges assessed: 5012
Summary by inspection priority:

Home E=clagIEWEHE Search FAG Profile

High 49 High Priarity for full engineering assessment
Medium-High 130 Medium-High Priarity for full engineering assessment
109 Wedium Priarity for full engineering assessment
Google Maps for ShakeMap Shake R 4724 Lo Priatity for full engineering assessment; guick visual inspection likely sufficient.

Facility Type: All QBRIDGE
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Future Directions:
ShakeCast for Planning & Mitigation

Planning &
| b Earthquake
Mitigation
ShakeCast can also be used to ShakeCast raises situational
evaluate the current bridge inventory awareness in the hours
against scenario earthquakes and immediately following the event.

significant historical events.
(Over 280 California scenarios
available.)



Future Directions:
Improved Bridge Models

g2F — System Level Fragility
(ShakeCast v3)
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Future Directions:
Comprehensive Analysis Results

& CALTRANS SHAKE GAST 2

[gilyl-N EarthiLis arch ¢ Lagin

53 2793R - MISSION-GOTHIC UC
| Bridge System Analysis '
Overall Inspection Priority High

Component Analysis

Primary Components
Columns
Seat - Hinge Medium-High
Seat - Abutment Medium-High
Seat - Bent Cap Medium
Secondary Components
Joint Seal - In-Span Medium-High
Joint Seal - Abutment Medium-High
Joint Seal - Bent Cap

Boae L Low

COLUMNS Medium-High

100 Low

B8O Continue
—y

60

40

Fropability of Excesdance (%)




Future Directions:
Landslides and Liquefaction

4 N

ROCK STRENGTH
[

0 0 0

0 v | v

| [~] [=]

lad

0 V| v
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Vil

SLOPE CLASS

HEEE E

LANDSLIDE
SUSCEPTIBILITY
CLASSES
(l.'l IV VE VI VI X X)
—_—
incraasing susce ptibility

e i

CALIFORNIA
GEOLOGICAL SURVEY




Future Directions:
Caltrans Building Inventory

District Office (42) Weigh/Inspection Station (142) Maintenance Station (262)
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