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Overview

o Project Background
o Development of ShakeCast
o Demonstration of Features




Motivation for the Project

=== o Following a major
_ earthquake, the
Department must
rapidly assess the
condition of its

bridges.

o Timely response is
critical to:
Ensure public safety

Aid routing of
emergency vehicle
traffic

Re-establish critical
lifeline routes.




What is ShakeCast?

o ShakeCast

Software system that runs on a web server

Retrieves measured shaking data within
minutes after an earthquake

Compares shaking distribution with unique
bridge vulnerabilities

Provides hierarchical lists and maps of bridges
most likely impacted

Emails info to responders
Provides suite of tools on website

o ShakeCast = ShakeMap BroadCast




Foundation for ShakeCast

ShakeCast

ShakeMap Bridge Fragility

Strong Motion Data Caltrans Bridge Data

Faults Vulnerability Modeling

CISN ShakeMap for Loma Prieta Earthqu
Tue Oct 17, 1989 05:04:00 PM PDT M 6.8 N37.04
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California Integrated Seismic
Network (CISN)

Stations of the CISN . CISN Centers
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History

o 1996 — ShakeMap introduced

0 1999 — NT&R proposes “simple” method
for assessing bridge impacts using
ShakeMap and ArcView

o 2003 — ShakeCast Version 1 developed,;
Caltrans beta tester

o 2005 — Caltrans contracts with USGS
o 2008 — ShakeCast Version 2 released



Project Detalls

o Contract with the United States Geological
Survey (USGS) commenced in 2006.

o Scope of Work — develop ShakeCast
system that provides:

Automated earthquake and bridge performance
analysis

Produce maps and bridge inspection priority
lists.

Web-based interface to administer system and
provide suite of products to users.




System Overview

SHAKECAST SERVER

USER DATABASES

WEB PAGES
&
EMAIL

SHAKEMAP
DATA &
MAPS

L Folling

«— 7

SUMMARY

Bridge A Location
Overpass 1 | Location| Jane Doe 303 27381253
Overpass 2 | Location|Bill Jones | jone@email
Overp 1 | smith@mail
smith&call
Overp |Bridge A | 0.30.6g fim@pager
Overpass 1 | 0.210.5g
Overpass 2 | 0.20.5g
Overpass 3 | 0.2/0.5g [
ll | Everpass 4 | 25/50 crvs
|
USER'S SHAKECAST CLIENT
Bridge A Damge Likely CELL PHONE
Overpass 1 Damge Likely & PAGER /1\
Overpass 2 Damge Likely
Overpass3 | Damge Poss. ——— (aad e
NOTIFICATION A8
Overpass 4 Damge Poss.




ShakeCast Technologies

o WAMP
Windows (Server 2003)
Apache
MySQL
PHP

o Perl

o Javascript

o0 RSS

o GoogleMaps
o GoogleEarth




ShakeCast Products

o Email notification
o GoogleEarth products
o ShakeCast Website




ShakeCast Emall

o Automatic delivery
of earthquake

products to Caltrans.

o Automatic analysis
of potential bridge
damage state.

o Email bridge
INnspection
prioritization lists.

Caltrams ShakeCast Server () T Caltrans-ShakeCastAdmingfdot ca gov.

<Loren.Turneri dot.cagev= o«
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Caltrans ShakeCast Preliminary Earthquake Bridge Impact Report
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Cablomia Integrated Setsmic Hetwork (CISM). The anar,msorpoml I:«Idgedmiaqe in this raportis based upon an initial

(unverifiad) and estimaled fragifties for Caltrans bridges. Bridga fragility modals were adopted from HAZU& and Basoz.
& Wander (1990), This report is intended 1 be used as a st maponss tool to assist in identitying Caltrans bridges most likaly
impactsd by he @vent.
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Locaton: 7 km NNE of Aptos, CA GoogleEarth KML filks:  ShakeCast Bridge Assessment
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Bridge Assessment Summary
M Posk 1.0 s Spactral Accokration: 105.3003%9
)

¢ (Mot measured
Tohl numronmﬂnasm
ry by hswuon priarity:
Nlch High Pllﬂﬂt'f for full éngineaning assessmant
Medium-High lu'r [ igh Priority for full
106 Maﬁumwwtor Hull enginearing assessment
Low 1795 Low Priority for itk likaly sufficient.

Bridge Assessment Details

Bridge Name ::'d.z‘u Dist-Gty-Rus-PM
Ralston Averus OC 380114 04.SM.1010.55-BMT
Via Del Oro OH 7 04TTL 04-5CL-065-1.22-5)5
San Mateo-Hayward Bridgs 35 0054 O4-SMO02-R14.4-FSTC
Constitution Way OC 330813K O ALA-260.R BEALA
Meridian Road Undarpass rozse 04-5CL-2B0-R380-85
Campbell Underpass. I 01s O4-SCL-017-12.22-CMB
East Milzdals Bivd OC 350138 045010111155
Redwood Creek. 350145 04-5M-10146.2-ROWC
Sfobb-Approach Lower Deck 34 0118R 04 SF-080-4.055F
Holly Stract OC 350037 04SM1018.4

Route 1380 Separation (North) 3301916 O4-ALAD13-13.02-BER
Race Street Overcrossing 7 (260 04-5CL-260-R3TE-SIS
Prasidio Viaduct 340010 045F-101-0.14-5F
South Delaware Steet UC Bo1seL O4-SMO02-R11,61-5M
South Delawars Streat UC 35 0188R 04-SMO02-R11.61-8M
Powsll Street UC 330020 Cd-ALADB0-2TH-EMY
Redwood Harbor Overhisad 35 0066 04-5M-101-5.5-ROWC
Macarthur Avenus OC 70100 04 5CL-280LE1R-SJS
N101-584 Connector OC 3B 081G 4-5M-101-5.30-ROWC
N1T-N85 Connector Separation 37 0515G M-SCL-T-R24LGTS
San Francigquite Crock /O3 O4S5M101-01
N&SAT-5260 Connector

Separnbion a7 036H 04-5CL-08T-5.1-58
Blozssom Hill Road OC 37 0345 O45CL-0BLR 35818
Harkins Stough Road OC 36 0080 D5-SCR-DOLRZ IT-WAT

Sunol Street Rr UC 7 (263l 04 5CL-280-R341-8JS
Qo 04 4 g
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Caltrans ShakeCast Preliminary Earthquake Bridge Impact Report
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e
Caltrans ShakeCast Preliminary Earthquake Bridge Impact Report

| This report supersedes any earlier reports about this event. This is a computer-generated message and
w Nas not yet been reviewed by an Engineer or Seismologist. Information about the epicenter, magnitude,

=4 location, date, and time are provided by the California Integrated Seismic Network (CISN). The analysis
=ed Of potential bridge damage in this report is based upon an initial ShakeMap (unverified) and estimated

% fragilities for Caltrans bridges. Bridge fragility models were adopted from HAZUS and Basoz & Mander
| (1999). This report is intended to be used as a first response tool to assist in identifying Caltrans bridges

1 most likely impacted by the event.

D4 SCL-085-1.22.8J5
San Mateo-Hayward Bridge 350054 04-SMO02-R14.4-FSTC
Constitution Way 0C 330813K O4-ALA-260-R BE-ALA
Meridian Road Underpass 370258 04-SCL-260-A3.60-845
Campbell Underpass 70138 04-5SCL-017-12.22-CMB
East itzdale Bivd OC 350138 04SM-101-11 1550

Redwood Creek. 350145 04-5M-101-6 2-RDNC
Sfobb-Approach Lower Deck 34 0118R 04-5F-080-4.05-5F
Holly Strost OC 350037 04SM-10184

Reute 1380 Separation (Norh) 33 0191G 04-ALA-D13-13.92-BER
Race Street Overcrossing 37 0280 04-5CL-260-R3.76-85
Presidio Viaduct 34 0010 04-5F-101-0.14-8F

South Dalaware Streat UC 350188L D4 SMO02R11.61-5M
South Delaware Street UG 35 0158R 04-SM-002-R11.61-8M

Powsll Strest UC 33 0020 O4-ALADB0-3TO-EMYV
Redwood Harbor Overhisad 35 0065 04-SM-10155-ROWC
Macarthur Avenue OC 7 0100 04-5CL-260-L5.18-5J5

M101-584 Connector OC 35 0081G 04511015 30-ROWC
N17-N85 Connector Separation 37 05156 04-SCL-017-0.24LGTS
Fan Francisquito Craek 0013 04-5M-101-01

N&SH7 5260 Connacior

&faiw 37 0306H 04-5CL-087-5.1-5J8
Blossom Hill Road OC 7 0345 04-5CL-082-R25-848
Harkins Slough Road OC 36 0080 05-SCR-001-A2 27WAT

Sunol Street Rr UC a7 C263L 04-5CL-260-R341-85
Nl Street B (2630 Q4 S0 080 B 41000
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Caltrans ShakeCast Preliminary Earthquake Bridge Impact Report

CISN Rapid Instrumental Intensity Map for Loma Prieta Earthquake
S e e Tue Oct 17, 1969 05:04:00 PMPDT M 68 N37.04 W121.88 Depth: 16.0km ID:Loma_Prieta
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Caltrans bridges. Bridga fragility modsls wers adopted from HAZUS and Basoz.

& Mander (1990), This report is intended 1o be used as a first respanse 1ol 1o assistin identifying Caltrans bridgos most kely
impacizd by he event.
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Event Summary Downloads & Resources
Name: (Unnamed Event) . Version 1 Calrans Inranat Links: R —— 3 ? o
Magniluda: 6.9 Maj ts
|0: Loma_Prista_scta-1
Locaton: ¥ km NNE of Aptos, CA GoogleEarth KML files:  ShaksCast Eridgs Asseesment
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Bridge Assessment Summary
Manimum Paak 1.0 sec Accoloration: 105,
Spectral ] 3003%g

Mandmum Accakration: (not
Taotal numbsr of bridges assessed: 2030
Summary by inspection prority;
High n High Priority for full enginesring assessmant
Medium-High 107 Medium-High Priority for full enginearing assassmant
106 Medium Priority for ull engineering assessment
Low 1795 Low Priority for i quick L likaly sufficient. =
Bridge Assessment Details 3 B . 5
Bridge Name r::‘:’ DistGty-Ris-PM
Ralston Avenus OC 350114 04-SM101-0 55-0MT
Via D&l Oro OH 37 04T7L 04-SCL-085-1.22.8J5
‘San Mateo-Hayward Eridge 35 0054 D4+ SMO02-R14.4-FSTC 5 & 5
Eenme., pEx rowen 123 122 121
Campbell Underpass L0k ] 04-5CL-017-12.22-CMB
East talsdal Bt OC /O CLSMAOIIAESM PROCESBED: Thu Nowv €, 2003 06:55:05 AM PST,
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i s M e POTENTIAL mne | none | nmone |Veryigh | Lgh | Moderale |ModermevHeavy| Heavy |Very Heawy
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Moot veous 0 70100 (4SCLZMLEIBSS PEAK ACC{%g) | <37 |.37-1.4| 1439 | 36892 | 9293 | 1834 34-85 5124 | =124
N101-584 Connectar OC 3500816 04-SM-1015.30-ROWC
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e R 1 [ | W [ v [ vi | i | v
Hill Road OC AT 05 04-SCL-082-RA5-805 IWE.‘W "_
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Sunol Street Rr UG a7 o631 04-5C -5J5

Sunol Sfreet By 17 2630 4. 518
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Caltrans ShakeCast Preliminary Earthquake Bridge Impact Report
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by an Enginear or Selsmokgist. infomation about the eplcenter, magnitude, location, date, sndmnampﬂmdodh the
caibmakflmudsaﬂnh:hluwm[clwr 'I'nelnasmsor '9' iential bridge mnmawum *
(unverifiad) and edtimatad fragiities for Coltrans bridges. Bridge fragility modals wers adopled from HAZUSn»deam
& Mander (1999), This report is intanded to be used a5 a first response 1ol 10 assistin identifying Caltrans bridges mast Ikely
impacizd by he event.
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Event Summary Downloads & Resources
Mot (e Evorl) Vst Calrans intranct ks o vore ShokaCast Iniranst
Magnilude: & Calrans ShaksMap Products
10 Loma, Pmm scla-1
men'?la'nN'NEoprbs_CA GoogleEarth KML files:  ShaksCast Bridgs Asseesmant
(amew o your computer am & AL SeSipluils Bridge Ineniony
W 0 0 WA ooy Caltrans Real-Sms Traffic
Tima:; tmm-m 000400 GMT USGS Bagltime Earfouakes
Bridge A y
Mmumlm Paak 1.0 sec Spectral Accaloration: 405.3603%
Mandmum Acce bkeration: (Hot measured) !
Total numbsr of bridges assessed:
Surnmary by lnspmlon porily.
High High Priarity for full enginearing assessmant
Meadlum-High |07 Madum-High Priofity for full anginearing assessmant
106 Modsum Priorty for fall engineaning sssosemant
Low 1795 Low Prioeity for full angis quick L liksty sufficient,
Bridge Assessment Details
1ssc Paok
— B iy Awp " i O
Ralston Avenue OC 35011 C4SM-1010,55-MT
Via Del O OH 37 0477L 04.SCL-085-1.22-5JS
San Mateo-Hayward Bridge 35 0054 04 SMOO2-R14 H-FSTC
Constintion Way OC 330513K  OALA2G0-RBE-ALA
Merilian Road Undorpass 37 0258 04.SCL-260-R3.80-845
Campbell Underpass I 0135 04-SCL-017-12. 22-CMB
East Mitzdale Bivd OC 350138 O4SM-101-11 15-SM.
Redwood Creck 350145 O4.SM-1016.2-RDNC
Stobb-Approach Lowsr Deck 34 0118R 04-SF-080-4.95-5F
Haly Sirost OC 35 0037 O4SM-10184
Rote 13/80 Separation (Norh) 3301916 (4-ALAD13-1392-8ER
Race Strest Overcrossing 7 0260 04-SCL-280-RAT6-5J5
Prasidio Viaduct 34 0010 04.5F-101-0.14-8F
South Dolaware Steat UC 35 01561 O4SHO02-R11.61.5M
South Delawars Steet UG 350158R (4-SMOB2-R1161-SM
Powsll Strast UC 23 0020 O4-ALADA0-270-EMV
Redwood Harbor Ovemhead 35 0065 0451015 5-ROWG
Marcarthur Avenue OC 7 0100 04-5CL-280-L5.18-505

M101-584 Connector OC 35 0081G 04511015 30-ROWC
N17-N85 Connector Separation 37 05156 04-SCL-017-0.24LGTS

Fan Francisquito Craek 0013 04-5M-101-01

N&S87 5280 Connaciod

Separfon 37 0306H 04-5CL-087-5.1-5J8
Blossom Hill Road OC 7 0345 04-5CL-082-R25-848
Harkins Slough Road OC 36 0080 05-SCR-001-A2 27WAT

Sunol Street Rr UC a7 C263L 04-5CL-260-R341-85
Nl Street B ZE3R S| D80 B3 49,808

Magnitude: 6.9

Latitude: 37.04
Longitude: -121.88

Event Summary

Mame: (Unnamed Event) , Version 1

|D: Loma_Prieta_scte-1
Location: 7 km MME of Aptos, CA

Time: 1989-10-18 00:04:00 GMT

Downloads & Resources

Caltrans Intranet Links:

GoogleEarth KNML files:

(zave to your computer as & KML file

and open with GoogleEarth)

iCaltrans ShakeCast Intranet

Caltrans ShakeMap Products

ShakeCast Brndge Assessment

Statewide Bridge Inventory

Caltrans Real-time Traffic

USGES Realtime Earthquakes
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e 23Rd Street Oc
NTEMSIT |

hdoderate| Strong |Wery strang Severe Wiolent | Extreme

Bridge Name:23Rd Street Oc
Bridge Number:34 0035
Dist-Cty-Rie-PM:04-5F-101-3.37-5F
Latitude: 37.755
Longitude:-122. 4036

Weak | Lget [wvamae] smorg [vory evorg | savers

V71w e

Year Built: 1953 - 1 Past hour
Wt | e, Post 1875 RetrofiY

Structure Type: Steel Past day

Stringer/Multi-Beam Or Girder L — @ Past week

MNEHRP Saoil Type:D

Presidio Viaduct 34 0010
South Dalaware Streat UC 350188L
South Delaware Street UG 35 0158R

Powsll Strest UC 33 0020
Redwood Harbor Overhisad 35 0065
Macarthur Avenue OC 7 0100
M101-584 Connector OC 35 0081G
N17-N85 Connector Separation 37 05156
NaSor Som Conmecis o
Sepanbion 37 0306H
Blossom Hill Road OC AT 0345

Harkins Slough Road OC 36 0080
Sunol Street Rr UC
Sunol Sfreet By

04-5F-101-0.14-8F

04-5M-101-5 5-ROWC
04-5CL-260-L5.18-5J5
04511015 30-ROWC
04-SCL-017-0.24LGTS
04-5M-101-01
04-5CL-087-5.1-5J8
04-5CL-082-R25-848
05-SCR-001-A2 27WAT
04-5CL- mmﬂ-s:s

g ‘Midway: oaquin/i®
Event Summary Downloads & Resources Llosest F.Eul‘t.Ml [t o
Name: (Unnamed Evént . Version 1 Caltrans Intranat Links: 0 o oo cant inmanst Wax Credible EQ:6.75
Catrans ShokeMap Products : ;
i g By L] Distance to Fault (m);25939.6
Locaton: T b NNE of Aptos, €A :  ShakeCost Bridgs Assessment
Lo, o7 faee e o computr e 2. Sl Bl e ey
tondihce MM, | S Has 9 T Directions: To hers - From here
Tima:; tmm.mmmmm'r USGS Beallime Earfouakas —— T ==
Bridge A y
mmm Posk 1.0 sec Spectal Accolraton: 105,3603%9
CCaberation: (not measured) | |
Total numbsr of bridges assessed: 2030 . Pl ! - T ] I o
smrmrmwuonmny 18ThiStreet Poc a—izninaiBasiniMiadugt
High High Priarity for fll enginesring ssseesmant / 18Th Strest Oc
Meadlum-High |07 Madum-High Priofity for full anginearing assessmant y "‘3P\d o el Cc L et SAZAR LA
106 Medium Priarity for fll enginesring assessmant wiree ”Eﬁ“} __l' P
Low 1795 Low Prioety for aquick visual i likely sufficient. P Nd|Street Poc
Bridge Assessment Details £ Ba-; hr_arc: Blvd. U"- Southern Freeway Viaduct
1s6c Poak F i
Bridge Inspection  Spectral  Excesdance : / lle F,:}Llh || (:'!Et Poc
Bridge Name Number | DistCl-RtePM Priocity  Accoloralion  Ratie Cortland®Ave Uc pr =
Raiston Avenuo OC BOMA OLSMAO1D 55T o ot
Via D&l Oro OH 37 04TTL D4 SCL-085-1.22.8J5 - ~ v A1 ~,
‘San Mateo-Hayward Bridge 35 0054 04-SMH02R14.44-FSTC Alema ny CircleUc
Constitution Way 0C 330513K (O4-ALA-260-R B6-ALA 4 ‘
Meridan Road Undorpass 37 0258 04SCL-2B0R3B0.8IS Alemany Blvdilc
Campbell Underpass 701 04-5CL017-12. 22-CMB y L . I -t
East Hitedalo Bivd OC 350138 04 SMA01-11 1550 - 1()0‘% c
Redwood Creek 350145 04.SH-1015.2-RONC C
Shbb-Aporoach Lowsr Deck 34 0118R 04-SF-080-4.05-SF
Holy Siroot OC. 35 0087 04SM10154
Route 13080 Seporation (Norm) 33 0101G  04-ALAD13-13.92-BER Eye alt
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Caltrans ShakeCast Preliminary Earthquake Bridge Impact Report N
I e o st e s ot s s guinene e | BIIAQYE ASSESSMENt SUMMary
wad by an Enginesr or Selsmologist. Infomation about the splcenter, magnitude, location, date, and tims are provided by ) K
S s S o ) e sy o il o e g et e i | [\aximum Peak 1.0 sec Spectral Acceleration: 188.76%g
& Mander (1990), This report is intended 1o be used as a first respanse 1ol 1o assistin identifying Caltrans bridgos most kel . s
mpacted by o svent Maximum Acceleration: (not measured)
Total number of bridges assessed: 2133
CISN for Loma Prieta Eannal - . . . _
Tie Cci 17, 19890006 03 PUPDT Lias Ne7osWizies Degth: imoim 10 Loru P Summaw b}-" IﬂEpECTIDﬂ prll:lrlty.
i High 19 High Priority for full engineering assessment
Medium-High 156 Medium-High Priority for full engineering assessment
152 Medium Priority for full engineering assessment
Low 2706 Low Priority for full engineering assessment; quick visual inspection likely sufficient.
Bridge Assessment Details
Bridges presented in the table below are sorted in order of severity of impact to bridges.
1sec Peak
. Bridge . Inspection Spectral Exceedance
: Bridge Name Number Dist-Cty-Rte-PM Priority Acceleration Ratio
123
i e 5 A T W R il (%g)
Ralston Avenue OC 35 0114 04-SM-101-9.55-BMT 105.3903 2.934
Viia Del Oro OH 37 0477L 04-SCL-085-1.22-5JS 49.2711 2472
San Mateo-Hayward Bridge 35 0054 04-SM-092-R14.44-FSTC 49.6514 2167
Constitution Way OC 33 0513K 04-ALA-260-R.86-ALA 68.2755 1.415
R B Verkon rictontrd o O Meridian Road Underpass 37 0258 04-5CL-280-R3.89-5JS £9 9229 1122
Arans K ot nwanet
wooussos Calrans Ensetao Preduets Campbell Underpass 37 0135 04-SCL-017-12.22-CMB 702112 1.087
Locaton: 7 ke HNE of Apoe €4 Cooghlarth A flow | ShlaCestitdas Assemment East Hillsdale Bivd OC 35 0138 04-SM-101-11.15-SM 68.3762 1.071
mmm.mmmﬂ e Redwood Creek 35 0145 04-5M-101-6 2-RDWC 61.0924 1.064
Bl NEE AR ST Sfobb-Approach Lower Deck 34 0118R 04-SF-080-4.95-SF 33.2578 1.057
P Aeos e (o T o R0 Holly Street OC 35 0037 04-SM-101-8.4 65.904 1.048
Total numbsar of assessed
Sy by A e , Route 13/80 Separation (North) 33 0191G 04-ALA-013-13.92-BER 66.6766 1.046
" i
Medium-High ::: ;M P"bmpr:wr::lmm ser ssoss Race Street Overcrossing 37 0260 04-SCL-280-R3.76-3J5 599229 1.045
um lor Ll
s AT95 Low Priocy fos ll nginio ik sl apackon lhaly suffiient Presidio Viaduct 34 0019 04-SF-101-9.14-SF 68.3123 1.035
Bricige Assessment Details South Delaware Street UC 35 0156L 04-SM-092-R11.61-SM 35.1822 1.030
i W eaees S L. v | South Delaware Street UC 35 0158R 04-SM-092-R11.61-SM 35.1822 1.030
Humbsr Padt . hvimterlca LS i Powell Street UC 33 0020 04-ALA-080-3.79-EMV 66.6766 1.020
ek Aok O g s mosean bpor O Redwood Harbor Overhead 35 0065 04-SM-101-5.5-RDWC 56.8606 1.018
San Mateo- d B 35 0054 D4+ SMO02-R14.4-FSTC 406514 2167
et SN, D ey e Macarthur Avenue OC 37 0100 04-SCL-280-L5.18-8JS 54.4613 1.012
ManiaaiUnkdos: 510w S04 s0u s sz N101-S84 Connector OC 35 0081G 04-SM-101-5.39-RDWC 56.8606 1.009
East Bivd OC 30138 04-8M-101-11 158 68,3762 .07 H
ol B B MMALIIEM g N17-N85 Connector Separation 37 05156 04-SCL-017-9.24-LGTS 86.2137 1.008
mxfc"mm g;g‘;;“ ﬁ;m:‘s‘ m m; i:‘ré;a;czlssgtgto Creek 350013 04-5M-101-.01 55.3678 1.007
Routs 1380 Separation (Norh) 3301916 D4-ALAD13-1392-BER BEETEE 1.046 - 1
ocs Soeat vcrosong | 70280 D4SCLZRATOSS o tois B onnector 37 0396H 04-SCL-087-6.1-SJS 50.5564 1.001
Prasidio Viaduct 340010 04.8F-101-0.14-5F 683123 1.035 eparatlon
S DamanSrelUc  JSUISR  OCOMORRILEIOH i Blossom Hill Road OC 37 0345 04-SCL-082-R.35-8)S 49.4993 0.951
Foaivate anisd MOME  GLoMOTELRDNG Harkins Slough Road OC 36 0089 05-SCR-001-R2.27-WAT 56.0768 0.938
MOS8 ot JOMA.  CRSHAIGIE S ATNE Sunol Street Rr UC 37 0263L 04-SCL-280-R3.41-8JS 52,8578 0.909
bt i o Sl Sunal Street Rr UC 37 0263R 04-SCL-280-R3.41-5J5 523878 0.909
aoConnict  JoweH  O4SCLOBIS1SIS Winchester Boulevard OC 37 0195 04-SCL-280-4.57-5JS 55.327 0.898
wimestinboslip oo B et g Lincoln Avenue UC 37 0262L 04-SCL-280-R3.51-SJS 52 8378 0.896
Sunol Street Rr UG a‘rm O-I~SCL mm1 B




-

GoogleEarth and ShakeCast

Edit Wiew Tools Ad

USGS ShakeMap

hasramentat ttensity [N SN NN NN TN I

Potential Shaking  Not felt Wask Light Modorate  Strong  Wery Strong  Severe Viahent
Potential Damage  Nene Hose Weone  VeryLight  Light  Moderate “‘ﬁ':.':;"r Heavy  WVery Heavy

San Miguel Islandg~ —3 N\,
& Anacapa island“- T

v

“_‘\‘_, "
Santa Ca‘{al&na EHEN

San Nicolas Island

San cm? nte HER

\

| ; '. \ .
S el éusssj 8&

® 2008 Lead Dog Consulting —
36°3012.42" N 117°54'01.39" W elev 1851 m T Eye alt 571.80 km




File Edit View Tools Add :

, GoogleEarth and ShakeCast

USGS ShakeMap
PSR | e | w [ v v = [
Potential Shaking  Not felt \Weak

Light Hoderate
i Potential Damage  Mene

kweay Uc
Strong  Very Stiong  Severe
HRone

Viclent  Extreme
Mone  Very Light

Light  Moderate ""g"'ﬂf

East Fork Clty Cre@k
o Heavy  Very Heavy g - 7 :
N / muhﬁtrﬁqr]te Drive Uc
W San Bernardmo UP@msanserardito UiMount: \ Aves Os|erra Way ocC
“‘*-—;_ﬂ_ : A=27ThStreel ot
Wesfﬁ'.,,,,i”? - / Lytle Craak
Ry

City C_reek ;
|]J_|

w “i. ngar St Access Uc

Massachusettsmve 0 He= -

De[ Ro&.a :LIl”E Sand Chanhel

~--.H|g hiland Avénue uc'

- Il,l 1T,
East Eranch Lytle Cree

gt Equeslrlan Emergency Uc
_\-‘_\-‘.-"I‘“—-
l Vlctona P.venua Ugh Boulder AVGI’IUB UC
mthrStree_t D¢ .': ] ~ : ! Tt
_-.""“Rmule_g@_@__‘lﬁ pAndoh-/ " f |} =

- E30 N33 Connectm Ramp

8330 E30 Connectm Ramp
I 1771 4 N Basellne Road OC
Ornge 5t-5215/N215 On-Ramp ] ]

o

-f, s-sf;euch-sf:ﬁeef--

ARG ol T a3
Bndqp I'J:arnw:(l-rnge 5t-5215/N215 On-Ramp | |

- ....Flfth Street UC

Access Road UC T
)

_:. Sqnta A@na River!
) @ Beam O-r Glrd-ers Multlple | e -
Mount Vernon Ave OSQ . HEHRF' ;..nﬁpu Eu i E|
Lloses au o5 amitos
Interstate; 215!10 Seplt . S Son Street oC
[ f' - : vatriss o ke Esom: e iewiAYe

b OMountaln View Ave UE‘T

=

_.".-c;)r"ange-srreet--r- >

L “‘Alabama UC (E30 W10)
L L 02008 Tel6 Atlas - ‘1]
Ty : "1mage@2008:Dlgltalfilob I N |
Newport Avenue OC/ J
34°05'57.67" N 117°16:30.21" W

=) 209{5 Europa‘TechnoIogies
'h [

=y Colt“"““'* NewY

S | Y _ k™ ’USGS Texas SIrgi@@gfeuc

S I)Cth ‘%ta'e et A aReih

Stre

b~



GoogleEarth and ShakeCast

=

= Google Earth

USGS ShakeMap

festrumental otensity [N TN N AN T N

Potential Shaking  Not fel Weak Light Moderate  Strong  Very Strong  Severe Violent  Extreme
Potential Damage  Nose Hone None  Very Light  Light Moderate “"IE.'::"" Heavy  Very Heavy

of PN . [/ i e 2 {
| | L] & ( :
— | ©2008KTele Atlasii

¥
/ ! - 4 L J |
/| Injage ©2008|DigitalGlobe | | — 1 / G [ |
"‘f——-.@@_CIUSEurbp;élTecpnbipg'ies_ o | i 008 e
{ i —— I I= '

__ﬂ_ [ ] SRR ' / | =X,
E " elev 241 m Eye alt '51.64 km




GoogleEarth and ShakeCast

=

= Google Earth

USGS ShakeMap
p—— [ tu | u ] v el w
Potential Shaking  Not felt Waak Light Moderate  Strong  Very Strong  Severe Viclent  Extreme
Potential Damage  None Hone None  Verylight Light Hoderate “‘;t:::"'r Heavy  Very Heawy

- |~ cideEr
—arsldeke, |

/{Z

R P \

@ O “®2008 Tele Atlas
> \ image ©2008 DigitalGlobe _
# 3 \ F '

. Google-

33°58°'44 50" N, 117°28'49.33° W elev 222 m . ¢ )/ Eye alt 51.64 km




ShakeCast Website

&Y CALTRANS SHAKE CAST 2

G-l Earthquakes Search FAQ Profile Administration Panel Log out [ scadmin ]

ShakeCast Summary
. 82 ]
10
14
1

Mumber of facilities evaluated: 917

Instrumental Intensity - v - Wi

Peak Ground Acceleration (%g); 4.4817 - 48.7128
Peak Ground Velocity (cmisec) 2.3476 - 74,1758
Peak Spectral Acc. at 0.3 sec (%Qg): 8.5875 - 124.5867
Feak Spectral Acc. at 1.0 sec (%Q): 2.4797 - 78.3654
Peak Spectral Acc. at 3.0 sec (%g) 1.2125 - 23.9314

M E.7 - Chino Hills Fault Scenario

|D: Chino_Hills6.7_se_scte Version: 5
Origin Tirme: 2005-05-30 12:00:00
Location: -117 .6, 33.9
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GGG Search FAQ  Profile  Administration Panel Log out [ =cadmin ]

Late=st Earthquaks Earthquake Archive Scenarios

M 6.7 - Chine Hills Fault Scenario (ID: Chino_Hills6.7_se_scte - 5)
Facilt . Inspection . PGV PSAD3 PSA30
y Description >Pe Longitude - . o
D Priority (cmisec) | (%qg) (%g)
Green River 3 ) .
560633 BRDGE =o' High 33.87848421 -117.6578573 VIl 466934 619509 1194515 642799  19.6343
540748 BRIDGE g'f:”s”" Avenue NSRS oi 03032662 -117.6804218 VIl 37.8311 428441 962983 452150 16.1476
540747 BRIDGE g‘;""ﬂ' Avenue [RERRSEIINN 14 03026777 -117.6891927 VIl 37.8311 428441 062983 452159 16.1476
= BRDGE CooNS7 IECME O 3402202030 -117.8133506 VIl 39693  47.723 101.3087 50.4087  17.9044
18736 Connector OC : TR TR ' ' = £ ;
5317328 BRIDGE Ei"irway Orive Medium-High 33.G0857001 - _ 11T ATNARAL ML _ 25 TAST I3 ___ COTATY .40 ARDS __ AR 1830
i ! Map View Close
S5 0457 BRIDGE ::';Eg"”"ﬂ Avenue ENIRNTFSRERTIN - ; : 714
5 | Map | Satellite | Hybrid [§
Monte Vista ] . ! T I . : i
540746 BRIDGE , 0~ 70 medium-High K2 EX i788
5 _ Pipeline: Avenue  (SSRRSSNEN I: Green River Drive OC ‘ h
NG BRI o Sdum-High - Reed Lat 33.87848421Lon; -117.6578573 s
531873 BRIDGE Prospectors UC [lae i tili 0 340 I MIE 8.56 y044
R B ' i E PGA; 46,6934 '
540745 BRIDGE Ui':m””ﬂ il 1/=ciur-Hion RS 1 PaV: 61.9500 1738
S ! = PSAD3: 119.4515 :
531933 BRIDGE Spadra OH Medium-High [&78 e 109
- < : - PSA10: 64.2799 :
532106 BRIDGE State Street OC LIS LN 34.0 I E paAT: 19.6343 1234
532078K BRIDGE Valey Bivd UC (LSO 34 i 962
532078 BRIDGE Valey Bivd UC [t il 34.0 E rg52
560445 BRIDGE h“ft Grand Bivd EYRGFIBNEITIN =3 ; 1E 1683
532081R BRIDGE Garey &ve UC | Medium 34.¢ H e, P 1354
53 2081L BRIDGE Garey Ave UC Medium Elnl.llI 2 magery ©2008 {}'h_:,t'rtﬂIGiihé, Mag ﬂaﬁ;_ ?-351
53 1022L BRIDGE GIDSIJ'I'I o . Medium 3407250404 - 211D UTLGTT - Vi™ - =~ 105616 = - 13200 -~~~ 2T - - 14N - - woedEl
(EBZWbE Buswey)
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Latest Earthquake Earthquake Archive Scenarios

Table View
Google Maps for ShakeMap Chino_Hills6.7_se_scte
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% Home
Thiz web-based tool calculates both deterministic and probabilistic acceleration response spectra for any location in California based on criteria
% About provided in Appendix B of Caltrans Seismic Design Criteria. More...
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Upcoming Features for Website

Shake - Mozilla Firefox E‘|E|B‘
Fle Edit View History Bookmarks Tools Help o

~
ARS ONLINE Caltrans ARS Online 1
“#  Home
Thiz web-bazed tool calculates both determiniztic and probabilistic acceleration rezponze 2pectra for any location in California bazed on criteria

# About provided in Appendix B of Caltrans Seismic Deszign Criteria. More...
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Summary

o Raises situational
awareness after
earthquake.

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

O Responders get
iInformation 10 to 15
minutes following an
earthquake via
email.




More Information

ZUSGS

On the internet:
http://earthquake.usgs.qgov/ i
resources/software/shakecast/ i’

Shakecut is a freely available, post-carthquake situ-

selence for a changing world LY

USGS ShakeCast

ational awarencss application that automatically

retrieves carthquake shaking data from ShakeMap,
compares intensity measures against users’ facilitics, and
generates potential damage assessment notifl cations, faclity
darmage maps, and other Web-based products for emergency
managers and responders

What is ShakeCast?

ShakeCast, short for ShakeMap Braadcast, is a fully mto-
mated system for delivering specific ShakeMap products to
critical users and for triggering established post-carthquake
respanse protocols. Shake Map is a well-cstablished toal used to
portray the extent of potentially damaging shaking following an
eanhquake. ShakeMap is automatically generated for small and
large carthquakes in arcas where it is available and can be found
an the Internet at Atip:/earthguake. usgs, govshakemap!. 1t was
developed and is used primarily for emergency response., loss
estimation, and public information, Howeve, for an informed
response to @ sericus carthguake, eritical users must go beyond
just looking at ShakcMap, and understand the likely extent and
severity of impact on the facilities for which they are respon-
sible, To this end the U.S, Gealogical Survey (USGS) has
developed ShakeCast

ShakeCast allows ufilitics, tnspartation agencics, busi-
nesses, and other large organizations to control and optimize the
carthquake information they receive. With ShakeCast, they can
atomatically determine the shaking value at their facilitics, sct

In print:

Earthquake Spectra, May 2008,
Volume 24, Issue 2

"ShakeCast: Automating and

Improving the Use of

thresholds for notification of damage states for each facility, and
then automatically notify (by pager., cell phone, o cmail) speci-
fied operators and inspectrs within their organizations who are
responsibile for those particular facilities so they can sct priori-

Gallapse of the Interstate-5/Stats Highway-14 interchange show-
ing damage narth of Los Angeles caused bythe 1884 magninide 6.7
Northridge, Californis, earthquaks. Thousands of State and County
bridkges wara shaken at varying intensity levels during this earthquake;

many required inspections.

ties for response

ShakeMap for Post-Earthquake
Decision-Making and
Response”

Example Uses and Users: The California Department of Transporiation (Caltrans)

Caltrans has deployed the prototype ShakeCast system (Version 1.0). Following a major earthquake, Caltrans faces
an array of decisionmaking challenges. Perhaps no other agency has a comparable earthquake exposure in the State
of California. Caltrans has more than 11,000 bridges and overpasses under its responsibility in Califomia; having an
instantaneous snapshot of the likely damage to each will allow Caltrans to set priorities for traffic rerouting, closures,
and inspections following a damaging earthquake. One of several critical tasks facing Caltrans after an earthquake is
to rapidly assess the condition of all bridges and roadway corridors in the State highway system. Timely response is
important to ensure public safety, aid routing of emergency vehicle traffic, and (re-) establish critical lifeline routes.
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