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To:

From:

Subject:

State of California Business, Transportation and Housing Agency
Department of Transportation

M emoran d um Flex your power!
Be ¢nergy efficient!

MR. GORDON DANKE : Date:  September 29, 2011

Senior Bridge Engineer ‘

Division of Structure Design MS 9 - Fil:  06-Tul-63-PM10.65

Office of Bridge Design - West 06-0C1301

Bridge Design Branch 9 St. John’s River Br.

Br. No. 46-0100
Attention: Mr. Phil Lutz

DEPARTMENT OF TRANSPORTATION

DIVISION OF ENGINEERING SERVICES - ,
GEOTECHNICAL SERVICES -MS 5

OFFICE OF GEOTECHNICAL DESIGN - NORTH

Final Seismic Design Recommendations

This report presents the final seismic design recommendations for the above referenced
bridge and is in response to your e-mail request dated September 22, 2011, and
supersedes the previous recommendation dated October 20, 2009.

Soil Profile

Based on the As-Built Log of Test Borings (ILOTB) dated January and May 1968, the
foundation materials generally consist of very loose to dense granular materials with an
isolated cohesive layer encountered in only one of out the three borings. Based on the
Standard Penetration Blow counts and the correlation formulas, a Vs30 (shear wave
velocity for the top 100 feet of soil) is extrapolated to be 690 feet per second.

Seismicity

Based on the Caltrans 2009 Seismic Design Procedure (SDP), the nearest active fault to
the site is the San Andreas fault zone (Cholame-Carrizo section-southern) (Fault ID No.
313) with a MMax of 7.8, and it is located about 70.8 miles southwest of the bridge.
However, based on the SDP, the spectral acceleration (SA) must be the higher of the
deterministic, statewide minimum requirement (Mmax of 6.5 of a vertical strike slip fault
with a distance of 7.5 miles), and the probabilistic methods. In the case of the above
bridge, the Acceleration Response Spectrum (ARS) curve is an envelope of only the last

two methods. Note that (SA) for the probabilistic method is based on the USGS 5%
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obtained at the USGS web site at https://geohazards.usgs.gov/deaggint/2008/. The final
design Acceleration Response Spectrum curve is attached in Appendix A, and the peak
ground acceleration is estimated to be 0.22g.

. Liquefaction |

The As-Built LOTB indicates that groundwater was encountered at an elevation of 323
feet at the abutments and about 306 feet along the main channel. Liquéfaction analyses
for borings B-4 and B-6 which were drilled along the main channel showed insignificant

. suscept1b1l1ty to liquefaction during a strong ground shaking. However the results for the

other two borings (B-1 and B-3) which were installed at Abutments 10 and 1 respectively

indicated significant potential for l1quefact10n The estimated liquefiable layers are

- shown below.
Original Elevation of Seismic
‘Boring Number Ground Liquefiable - | Settlement (in)
| Elevation (ft) Layers (ft)
B-3 (Abut. 1) 336 302to 297 2.5
B-1 (Abut 10) 337 310 to 300 4.5

Surface Fault Rupture Hazard

The site is not located within Alquist-Priolo Fault Rupture Hazard Zones. The potential
for surface fault rupture is considered negligible.

If you have any questions regarding the above recommendat1ons please call me at (916)
227-1033.

REZA MAHALLATI
Senior Materials and Research Engineer
Office of Geotechnical Design - North

Attachment
1- Appendix A — ARS Curve
C: GDN File




Appendix A

Recommended ARS Curve
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FOUNDATION REVIEW -

" DIVISION OF ENGINEERING SERVICES®
.GEOTECHNICAL SERVICES

i To: StructL;re Design ’ Date: / L /L)? /( /

1. Design

2. RE. Pending File

3. ' Specifications & Estimates - C,cul‘c APQUQT @ /

4. File o _— S ructure Name

Geotechnical Services ’ ’ . é L K“‘/ _ 9 9 —_ (r) \( Y

1. GD - North ; South ; West X ‘ District County Route «¥m Post

2 @GS File Room . . e

District Project Deve(obmen't ‘ 5-O& (Ra7 &S — 3 ?..,3

District_ Project Engineer E.A. Number ' Structure Number
Foundation Report By: 7 Seu PR Dated: 3 (ra/te ; </co (t/
: 7

Reviewed By: / (_.J(“‘Z,_ g (sDb) .. / Lie—e : (GS)
General Plan Dated: o a /( 2 // !/ Foundation Plan Dated: /"% /‘7 /g =%

Z/No changes.  [__| The following changes are necessary. -

FOUNDATION CHECKLIST
Re

Ejfect of Fills on Abutments and
ents

Fill Surcharge

Approach Paving Slabs

Scour ’

Ground Water

Tremie Seals/Type D Excavation

ile Types and Design Loads

Pile Lengths o Fopting Elevatlons Desxgn Loads, and Locations
Predrilling ' ismic Data
Pile Load Test ocation of Adjacent Structures and Utilities

Substitution of H Piles For / Stability of Cuts or Fills
Concrete Yes No .
Piles *

Fill Time Delay
/ - Z "
R ESE— g %/ .
StructureDesign ~ Bridge Design Branch No. Geotechnical Services
Rev. 06/02. - '
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DIVISION OF ENGINEERING SERVICES
. GEOTECHNICAL SERVICES

To: Structure Design
1. Design
2. R.E. Pending File
3. Speciiications & Estimates
4 File '

Geotechnical Services

Date: yg® /2/9 ///
Les/ds ?‘i‘%‘(ww o<
: tructure Name
b Kay— 99 _3L.5C

1. GD- North; South ; West District County Route km-Post.
2  GS File Room h_( "
o &5 4 ‘
District Project Development &< -Qe (307 SO — 2_3 5y
District Project Engineer E.A. Number Structure Number °
Foundation Report By: 7— S an > ' Dated: ¢ //7 /( ¢
N 7 .
Reviewed By: . Lot (SD) R.. Crica_ _ (GS)
General Plan Dated: vl ve (¢ Fouridation Plan Dated: /& /4-( // /

mo changes. | | The foliowing changes are necessary. -~

FOUNDA:HON CHECKLIST
Pjle Types and Design Loads

Pile Lengths
Predrilling
Pile Load Test.

Substitution of H Pjles For
Concrete Yes | o
Piles * i

eismic Data

Stability of Cuts or Fills
Fill Time Delay

Footing Elevations, Design ﬂ&ads,

Location of Adjacent Structures and Utilities

Efféct of Fills on Abutments and
ents

Fill Surcharge

Approach Paving Slabs

Scour ’

Ground Water

Tremie Seals/Type D Excavation

and Locations

(AR 7

Structurd Design Bridge Design Branch No.
Rev. 06/02 :

Geotechnical Services
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*Piles b .
7l PV ——
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Approach Paving Slabs

Scour ’

Ground Water

Tremie Seals/Type D Excavation
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