State Route 37 Sears Point to Mare Island Improvement Project
Presenting to the San Francisco Bay Conservation Commission

Engineering Criteria Review Board
September 24, 2025
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e |ntroduction

e Project Overview

e Response to ECRB Questions
e |. Geotechnical

e ||. Structural

e ||I. Follow Up Questions
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|. Geotechnical

b)

Please provide results for geotechnical laboratory testing of soil samples.
Response: Draft Foundation Report was provided

Please provide design criteria for the expended polystyrene or other proposed light weight
backfill, including the maximum water elevation to be used for the design.

Response: Maximum water level of 11.66 ft will be used. Specifications for expanded
polystyrene blocks, lightweight aggregate, and lightweight cellular concrete were provided in
the reports.

Provide design criteria and results (if available) for a liquefaction analysis, presumably
following the guidelines in the Caltrans Memo to Designers MTD 20-14 (Quantifying the
Impacts of Soil Liquefaction and Lateral Spreading on Project Delivery). Utilize the LOTB
and CPT data collected for the project; we suggest using software such as CLIQ or similar
for CPT analysis, which can evaluate liquefaction potential at each think soil increment.

Response: CLIQ analysis has been provided.
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|. Geotechnical

d) Provide design criteria and results (if available) for a lateral pile analysis (i.e., for LPILE
or other method).

Response: Bridge Design Memo and Structure Technical Policy for piles and shafts
were provided. LPILE parameters are provided in the Draft Foundation Report.

e) Provide design criteria and results (if available) for pile depth calculations using SHAFT
or other method.

Response: Criteria is provided in bridge design memo and structure technical policy for
piles and shafts. Geotechnical manual for CIDH piles is also included.

f) Provide design criteria and results (if available) for a slope stability evaluation on slopes
adjacent to the bridge and its landings.

Response: Geotechnical manual for embankments was provided.
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|. Geotechnical

g) Clarify the uncertainty of the location of the fault under the bridge.

Response: Location uncertainty refers to the likelihood of the fault rupturing again on
the same fault plane mapped at the surface. It is assumed that future fault rupture could
occur anywhere in a zone around a mapped fault. In the Caltrans spreadsheets,
location uncertainty is set to a default of 15 m. Map uncertainty refers to the quality of
mapping relative to the actual fault, and map uncertainties are defined as the Map
Quality Rating shown on the APEFZ maps. See Chen and Petersen, 2011.
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|. Geotechnical

h) Discuss if the seismic design of the bridge accommodates the uncertainty in the fault
trace location and orientation (angle).

Response: Refer to Caltrans Structure Technical Policy STP 20.22 in attachments.

i) Provide a copy of the Project Specific Seismic Design criteria (PSDC) required by the
SDC due to the classification of the bridge as Nonstandard.

Response: Does not apply- there is no PSDC for this bridge design.

j) Provide any updated or recently completed geotechnical reports if available.

Response: See provided Geotechnical Report.
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[l. Structural

In the ECRB meeting, Caltrans verbally described the main features of the bridge to accommodate the
seismic forces, namely the continuous bridge deck will have a certain amount of ductility to
accommodate vertical offsets, the deck will be allowed to slide on top of the pile caps and abutments,
fuse bars will be incorporated to hold the deck in place up to a certain level of force, and additional
structures will be installed to constrain the movement of the deck at the abutments. The plans provided
of the bridge (attached) do not allow the ECRB to understand these design elements. An
understanding of these aspects of the project are required for the ECRB to determine, for the bridge,
“the adequacy of their specific safety provisions, and make recommendations concerning these
provisions” per Bay Plan Safety of Fills Policy 1b. Please provide design details showing how the
vertical and horizontal offsets are being accommodated in the bridge design, including
barriers/guardrails, special joints and fuse bars.

Response: Caltrans bridges are design to meet seismic performance criteria as outlined in SDC 2.0.
Displacement Ductility Analysis, in both longitudinal and transverse, are performed for seismic design
at all support locations.

Horizontal fault rupture offsets are being taken into account with additional Pier Cap and Abutment
support width transversely, 20in on both sides. Vertical fault rupture offsets are being accounted for in
the superstructure section design. The continuous superstructure allows for uninterrupted support at
Piers and Abutments. For pin connections(fuse bars), see response to question c).
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[l. Structural
b)

Please submit additional information that defines the criteria and describes how the
joints and fuses will be designed and how the lateral design of the piers and pile caps
will be designed to include the effects of the joints and fuses.

Response: Structural components for seismic will be designed to meet ductility
requirements as outlined in SDC 2.0.

The superstructure will have rebar pin connections to the pier cap. These connections
will be designed to hold under service design conditions but will fail under fault rupture
to allow the superstructure to translate relative to the substructure. In a ground shaking
event, while the pin is still holding, the substructure deformation demands are being
accounted for in the displacement demand/capacity and ductility requirements.

Upon failure of the pin connections (fuse break) under fault rupture, the superstructure
will be seated on the pier cap and isolated from the substructure. No additional demand
on the substructure will take place.
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[l. Structural

c) Please include the design ground movement, it's orientation relative to the bridge axis
and the amount of movement that will be assumed in both the transverse and
longitudinal bridge directions for design.

Response: Seismic analysis are performed at all Pier and Abutment locations in both
longitudinal and transverse directions. Design seismic displacement capacities are
based on non-linear pushover analysis. Ongoing seismic analysis shows longitudinal
displacements demands are up to 52 in, while transverse displacement demands are up
to 26in.
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[l. Structural
d)

Please define the continuous fault creep assumed in the design, if any, in addition to the
expected fault rupture displacement. Provide representative joint details that show how
movement is accommodated in both the longitudinal and transverse directions and how
the fuses will work. Provide a description of the nonlinear behavior of the fuses in both
directions including the load at yield and residual load after yield over the range of
expected displacements.

Response: The fault is not a creeping fault per FFR. Superstructure to Pier Cap pin
connections are designed to fail intentionally under fault rapture conditions in the
transverse direction. Once the pin connection fails, there is no residual capacity. The
superstructure will then move relative to substructure while being fully support
longitudinally and transversely. The pin connection (fuse) is not a seismic critical
element, it is a sacrificial element. For additional information re the pin connection fuse,
see answer to b).
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[l. Structural

e) Please describe the mechanism for keeping the bridge deck stable on top of the pier
caps after the fuses yield, recognizing that shaking may continue during the main shock
after the fuses yield and also during aftershocks.

Response: The bridge superstructure will be fully supported longitudinally and
transversely with a continuous superstructure fully seated at Pier Caps; extensions are
provided at the Pier Caps and Abutments to avoid any unseating. See details in answer
C).
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[l. Structural
f)

Provide the loading on the piers and pile caps from all types of loading considered in
the design, including inertial seismic loads (which are in addition to the ground
movement seismic loads), loading from the water current, wind, etc. and show how the
various loads, including those from ground movement are combined for design of the
piers and caps.

Response: Caltrans bridge designs follow AASHTO LRFD with CA Amendments for
various load cases as shown in Design General Notes. Also see table below for load
cases.

Capacity protected members such as Pier Caps are to be designed to account for
overstrength moments and shears due to plastic hinging as required per SDC 2.0.
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[l. Structural

f) Response (continued).

'SECTION 3-LOADS AND LOAD FACTORS Table 3.4.1-2—Load Factors for Permanent Loads, v,
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — 8™ EDITION 3158
Type of Load, Foundation Type, and Load Factor
Replace Table 3.4.1-1 with the following: Method Used to Calculate Downdrag Maximum Minimum 3.3.2—Load and Load Designation
Table 3.4.1-1—Load Combinations and Load Factors BC: Camprncnt and Atiachmants oA o The follawing permanent and transient loads and
De: Suength IV only 1.50 0.9 forces shall be considered:
DD Downdrag | Piles, @ Tomlinson Method 1.40 0.25 .
bc Piles, A Method 1.05 0.50 P Load
oD Use One of These at a Drilled shafls, O'Neill and Reese (2010) Method 125 035 ¢ Fermanent Loads
DELV Time DIW: Wearing Surfaces and Utilities 1.50 0.65 CR = force effects due to creep
EV |LLiies EFl: Horizontal Earth Pressure DD = downdmg force
Es | m . Active 1.50 0.90 bC = dead load of structural components and
e | ce *  Al-Rest L35 0.50 nonstructural attachments
Load PS | BR |LLremt *_ AEP for anchared walls 1.35 N/A DW = dead load of wearing surfaces and utilities
Combination |[CR | PL | IM EL: Locked-in Construction Stresses 1.00 1.00 EH = horizontal earth pressure load
Limit State | SH | LS CE |WA|WS|WL|FR TU |TG| SE|EQ|BL| IC |CT|CV EV: Vertical Earth Pressure EL = miscellaneous locked-in force effects
STRENGTH | v, | 175] 0 |100] 0 | O |[1.00]050/ |yrs|vs]| O | 0 | 0 | 0 | O *  Overall Stability 1.00 N/A resulting from the construction process,
| 120 *  Retaining Walls and Abutments L35 1.00 including jacking apart of cantilevers in
(unless noted) *  Rigid Buried Structure 150 0.90 segmental construction
STRENGTH | y, | 0 | 1.35 [1.00| 0 | 0 |1.00] 050/ |yra|vsz| 0 | 0 | 0 | 0 | O *  Rigid Frames 135 0.50 ES = earth surcharge load
Il 1.20 «  Flexible Buried Structures EV = vertical pressure from dead load of earth fill
STRENGTH | vp | 0 0 [1.00[1.00 0 [1.00{0.50/ |yrs|yse| O | O | O] O | O @ Metal Box Culverts, Structural Plate Culverts with Deep Corrugations, and 1.50 0.90 PS = secondary forces from post-tensioning for
n 1.20 Fiberglass Culverts 1.30 090 strength limit states; total prestress forces for
STRENGTH | v, | © 0 [100[ 0o | o [1o0f050/ o[ 0 oo |00 |0 = Thermoplastic Culverts 195 0.90 service limit states
\% 1.20 = All others SH = force effects due to shrinkage
STRENGTH | v, [ 135 0 [1.00[1.00]1.00[1.00{0.50/ [yrs|vse| O [ O [ 0] 0 |0 ES: Earth Surcharge 1.50 0.75
v 120 +  Transient Loads
EXTREME |1.00( yeq 0 1.00( 0 0 [1.00 0 0 0 (100 O 0 0 0 . ) .
EVENT Table 3.4.1-3—Load Factors for Permanent Loads Due to Superimposed Deformations, 3 BL = blast loading
1 BR = vehicular braking force
EXTREME [1.00]{050 | 0 |100| 0 | 0 [100] o |[o | o | o [1.00[1.00[1.00]1.00 Bridge Component rs CR SH CE = vehicular centrifugal force
EVENT Superstructures—Segmental 1.0 See yp for DC, Table 3.4.1-2 CcT = vehicular collision force
Il Concrete Substructures supporting Segmental cv = vessel collision force
SERVICE 100|100 | O |1.00|1.00|1.00|1.00|1.00/ |yrc|yse| O | O | O | O [ O Superstructures (see 3.12.4, 3.12.5) EQ = earthquake load
1 1.20 Concrete Superstructures—non-segmental 1.0 Lo FR = friction load
SERVICE 1.00 | 1.30 0 1.00( 0 0 |1.00(100/ | O 0 0 0 0 0 0 Substructures supporting non-segmental Superstructures Ic = ice E_oad )
n 1.20 o, using 05 0.5 m = vehicular dynamic load allowance
SERVICE [1.00 y. | O (100 O | O |[1.00{1.00/ |yra|vse| O | O | O | O | O o using L 10 Lo LL vehicular live load
n 1.20 LS = live load surcharge
SERVICE 1.00 0 0 1.00(1.00| 0 |1.00|1.00/ [ O [100| O 0 0 0 0 Steel Substructures 1.0 Lo PL = pedestrian live load
[\ 1.20 SE = force effect due to settlement
FATIGUE 0175 0 0 0 0 0 0 oy 0 0 0 0 0 0 Table 3.4.1-4—Load Factors for Live Load for Service [Tl Load Combination, y.r. TG = force eﬂFcl due to ler{lperalure gradient
1 TU = force effect due to uniform temperature
LLpwos, IM & WA = water load and stream pressure
CEonly Component i WL = wind on live load
FATIGUE 0 0 100 | © 0 0 0 0 ol o 0 ) ) 0 0 Prestressed conerete components designed using the refined estimates of 1.0 WS = wind load on structure
time-dependent losses as specified in Article 5.9.5.4 in conjunction with
LL permit, IM & taking advantage of the elastic gain
CEonly All other prestressed concrete components 0.8
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[l. Structural

g) Please describe the basis for how lateral loads are distributed between the various
piers and the abutments.

Response: Caltrans design bridges for deformation and lateral loads and they are by-
products of lateral deformation. Non-linear pushover analyses(ISA) are used for
displacement capacities.

All Piers and Abutments experience displacement demands estimated from the demand
models. Therefore, all supports are participating in the seismic performance of the
bridge.
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[l. Structural

h) Please describe where collapse prevention performance goals are being used in lieu of life
safety performance goals and the basis for accepting that lower level of safety. The loads and
details need not represent the 100% final design, but they do need to represent the proposed
criteria and the intended approach to implement it so that the ECRB can evaluate what criteria
is being used and how it is being employed in the design of the bridge.

Response: Per Caltrans SDC, each Seismic Critical Member (SCM) is required to have a
minimum of ONE acceptable plastic hinge. Tolay Creek Br design will have TWO Plastic
Hinges (PH) in each "pile extension" (column-shaft combo) in the transverse direction, one at
the top of pile extension and one below ground. With a dual PH system and additional
redundancy, the structural system is structurally stable and does not lower the level of safety.

Collapse prevention and life safety are addressed in section 1.4 of the SDC and as follows:

“When the design seismic hazards for life safety (i.e., the safety evaluation earthquake)
occur, ordinary bridges may experience major damage requiring bridge replacement but
shall have a minimal probability of collapse.”

Furthermore, a permanent steel casing will be used as part of the pile extension. The
Permanent steel casing is a dual element system, where a ductile reinforced concrete shaft is
placed inside of a ductile steel casing. These two elements are functioning in parallel as
SCMs, therefore, doubling the ductile performance.

(m TA <scia s5Tra &L o
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[l. Structural

i)  What proportion of the ductility demand on the piers is coming from the fault rupture
from the Rogers Creek fault as opposed to the ground motion from the acceleration
response spectra.

Response: Based on the concept of the pin connection(fuse) breaking under fault
rupture, the superstructure and substructure will isolate relative to each other; therefore,
the fuse will uncouple the effects of ground shaking and fault rapture. The substructure
elements will be designed for ground shaking based displacement demands. With the
superstructure isolated from substructure, under fault rupture, there will not be an
increase in ductility demand in the substructure. The fault rupture displacements will be
handled thru support extensions at the Pier Caps and Abutments.
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[l. Structural

j)  Provide information on the category of other bridges in the area — are they also
Ordinary?
Response: SR37 structures do not carry any special designation. Tolay Creek Br will be
designed as ordinary, non-standard bridge. Sonoma Creek Br which is nearest to Tolay
Creek Br was widened and retrofitted in 2001 and does not meet ordinary requirement
as classified in SDC. Petaluma River Bridge, which is west of Tolay Creek Bridge also
does not meet ordinary requirements as classified in SDC
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Ill. Follow Up Questions
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Ill. Follow Up Questlons

1.

Confirm that Caltrans is defining the bridge as Ordinary Non-Standard, which is why
there is no Project Specific Seismic Design Criteria for this bridge, per response to
comment i.

Response: Yes, the bridge has been type-selected as Ordinary Non-Standard.
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lll. Follow Up Questions

2. Do we understand correctly that the positive attachment of the bridge deck to the
abutments and pile caps consists entirely of the pin connections, which are sacrificial
elements that will break under seismic loads that are less than the design level loads.
After the pin connections break the bridge deck would be free to slide around on top of
the pile caps for the duration of the earthquake and during aftershocks.

Response: There is a secondary system in place to handle longitudinal movement as
well as any movements beyond the fault rupture displacement. The detail below shows
the pipe pin assembly which allows for engagement of the pier caps in the longitudinal
direction under all loading cases (service, seismic etc.), in this direction the assembly
acts as a typical pipe pin which has been utilized on many Caltrans projects. In the
Transverse direction the fault rupture design displacement will be allowed to occur, the
gap inside of the assembly was designed based on this displacement, any
unanticipated displacement beyond the fault rupture will be restrained by this pinned
connection. Additional seat width in the transverse direction has also been provided at
the Pier Caps and Abutment to prevent unseating.
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lll. Follow Up Questions

2. Response (Continued).
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SECTION F-F

NOTES:

1. Use 10 Pipe Pin Assemblies per pier spaced along each pier cap as shown.
. Use ETOXX Weld.

. Use 50 ksi Steel.

[ N YR N

. Allow partial penetration with welded connection.

PIPE PIN ASSEMBLY DETAILS
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lll. Follow Up Questions

2. Response (Continued).

¢ PIER
PIPE PIN ASSEMBLY, -
SEE "PIER DETAILS
MNo. 3" SHEET j
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FOR DETAILS NOT SHOWN, SEE "SECTION C-C".

SECTION D-D
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lll. Follow Up Questions
3)

Caltrans provides the saturated surface dry unit weight of lightweight aggregate, but the
earth pressures this material exerts may be a function of the saturated unit weight.

a. Please provide the saturated unit weight of the lightweight aggregate.

Response: The lightweight aggregate is highly permeable and free draining as shown in
the stipulated particle size gradation. The lightweight aggregate backfill may be
temporarily soaked by heavy rain. But lightweight aggregate is very difficult to be
saturated except when it submerged. Besides, the water will drain within a few hours at
most. The reason for using lightweight backfill for this project is to address long-term
settlement caused by time-rated consolidation of underlying clay layers that sustain
constant load over several decades. The transient weight of additional water in the
lightweight aggregate backfill will not affect the performance of the backfill on this issue.
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lll. Follow Up Questions

4. The document “EPS 96-1 _02S N11-18-22  2022.pdf” does not include the material
unit weight. It will presumably between 1 and 2 pcf, but this should be stated
somewhere.

a. Please provide the unit weight of the proposed EPS.

Response: An updated revision of SSP (to be published in October 2025) including the
unit weight of EPS was provided.

HAPA VALLEY TRANSPORTATION AUTHORITY SONOMA COUNTY TRANSPORTATION AUTHORITY
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5. CLIQ output looks good. However, Caltrans summarily state there is no liquefaction,

which is not quite true. A number of CPTs show liquefaction below about 50 feet: these
should be discussed but can probably be dismissed as being deep and so the deposits
are old and likely don’t present significant liquefaction hazard.

Response: The liquefied soils below about 50 feet are isolated lens and are overlain by
more than 50 feet of non-liquefied soils, which prevents surface manifestation of
liquefaction.
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lll. Follow Up Questions

a.

However, CPT-23-003 has about 4 feet that CLIQ identifies as liquefiable in the upper
15 feet, with nearly 1.5 inches of liquefaction-induced settlement.

Response: The bottom elevation of the liquefaction soil encountered in CPT-23-003
(near Pier 2) is approximately O feet. The channel will be excavated down to elevation 0
feet during construction and to -8.3 feet in the future. Any soil resistance above
elevation -8.3 feet is ignored in CIDH pile capacity calculation. The liquefaction in the
upper 15 feet of soil does not affect the design of the bridge foundations.

The significance of the CLIQ-identified liquefaction potential in the upper 15 feet of
CPT-23-003 should be discussed in greater detail.

Response: Refer to response to 5.a.

Please clarify whether CPT-23-003 in the CLIQ report is the same as CPT-22-003 in the
presentation slides from the previous meeting.

Response: CPT-22-003 was numbered when we were planning the field investigation in
2022 and was advanced in 2023. There is only one CPT.
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lll. Follow Up Questions

6. Soil parameters used in the LPILE analysis were provided in Appx IV. We did not see
any presentation of soil parameters used for the axial capacity (using SHAFT).

a. Please indicate what soil parameters were input in the SHAFT analyses.

Response: Same soil parameters were used for SHAFT input.
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lll. Follow Up Questions

7. We requested “design criteria and results (if available) for a slope stability evaluation on
slopes adjacent to the bridge and its landings.” What was provided was just the generic
Caltrans manual for embankments.

a. Please provide some discussion of stability of slopes around the project. These are
mainly underwater. If no analyses are considered necessary, please provide a
discussion justifying this decision.

Response: Embankments include slopes in the Caltrans highway system. The
submitted Caltrans Geotechnical Manual, Section 3.3, provides design criteria for
embankment or slope stability assessment. The embankments by the Tolay Creek
Bridge will be restrained by retaining walls 3, 4, 5 and 6 extending up to approximately
45 feet to the west and 870 feet to the east. The retaining walls will be supported on
piles extending into stiff to hard soils below bay mud. Lightweight backfill materials will
be placed behind the walls. The vertical and lateral loads will be incorporated into
design of retaining walls and piles.
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lll. Follow Up Questions

8. Item 2, a) Please elaborate on how vertical fault rupture is proposed to be
accommodated. The vertical offset is understood to be approximately 11 inches. Over
what span is this offset likely to occur? If the offset occurs between (say) adjacent pile
bents, how will the continuous superstructure deck be designed and detailed to
accommodate the forces imposed by this vertical movement at, presumably, one or
more, pile bents?

Response: The fault offset can occur between any adjacent spans. The superstructure
has been designed to handle the vertical offset between any adjacent spans. In the
vertical offset scenario, the superstructure will form a plastic hinge. This means the
superstructure will sustain damage, however there is significant reserve ductility
capacity in the hinge before it reaches ultimate capacity (rotational capacity). This is
similar to the design of the pier columns and other seismic critical elements for seismic
demands.
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lll. Follow Up Questions

8. Also, there was no response provided regarding the design of barriers/guardrails to
accommodate the fault movements.

Response: There are no design requirements for barriers to accommodate fault
movements.

9. Item 2, j) Please confirm that the bridge is not required to support any utility lines or
other critical infrastructure.

Response: There are no utilities on the bridge.
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Thank you!
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