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Lagunitas Road Bridge — Background, Site, and Geotechnical Investigation

1.0

1.1

1.2

1.3

EXECUTIVE SUMMARY

In conformance with the scope of work provided by the U.S. Army Corps of Engineers,
San Francisco District under Contract No. DACWO07-00-D0003, Delivery Order 4, Ben
C. Gerwick, Inc. and Sverdrup Civil, Inc. in a Joint Venture (hereafter referred to as the
Sverdrup / Gerwick JV, in association with URS Corporation (geotechnical consultant)
have provided a background, site, and geotechnical investigation of the Lagunitas Road
Bridge on Corte Madera Creek in the town of Ross, California. Flood control measures
to be taken on Corte Madera Creek will involve channel modifications in the vicinity of
the Lagunitas Road Bridge. An evaluation of alternatives involving potential structural
impact to the bridge has been divided into two phases. The first phase has three primary
tasks.

BACKGROUND INVESTIGATION.

The background investigation determined the existing records and sources of documents
available for the existing bridge. This work was performed by Ben C. Gerwick, Inc.

SITE INVESTIGATION.

A site investigation was performed to determine the physical features, cross sections, and
current overall physical condition of the bridge. This work was performed by Ben C.
Gerwick, Inc.

GEOTECHNICAL INVESTIGATION.

The geotechnical investigation of the bridge was performed to determine the pier
foundation, headwall foundation, and to obtain boring logs to determine the soil profile
affecting the bridge foundation. This work was performed the URS Corporation, the
Sverdrup / Gerwick JV geotechnical consultant, and is included as a separate report.
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2.0 INTRODUCTION

This report documents evaluation efforts performed by the Sverdrup / Gerwick JV. The
background investigation and site investigation was performed primarily by Ben C.
Gerwick, Inc. The geotechnical investigation was performed primarily by URS
Corporation. Flood control measures to be taken on Corte Madera Creek will involve
channel modifications in the vicinity of the Lagunitas Road Bridge. One alternative
proposes replacing the wall on the upstream face of the bridge, and installing a new
diversion culvert at this location.

The primary focus of this phase of the evaluation is to determine the type and location of
foundations, as well as survey the bridge and provide dimension, location, and skew
angle between the bridge centerline and roadway.

2.1 AUTHORIZATION

The Corte Madera Creek Project was authorized by Section 204 of Public Law 89-789,
the Flood Control Act of 1966 and the WRDA of 1986.

2.2 REVISED SCOPE OF WORK (SUMMARY)

Evaluation of Alternatives, Lagunitas Road Bridge
Corte Madera Creek Project
Town of Ross, Marin County, CA

10 September 2001

1.0 INTRODUCTION
1.1 Objectives

The Scope of Work for the subject task describes the requirements for and evaluation of
alternatives in the vicinity of the Lagunitas Road Bridge over Corte Madera Creek. The
objective of the work is to determine the impact, if any, that the Corps’ flood control project will
have on the bridge. The bridge has been described in Caltrans inspection reports as being
constructed of continuous reinforced concrete haunched T-beams (5 total) on solid wall piers and
end diaphragm abutments. The T-beams have intermediate concrete diaphragms, as well.

2.0 BACKGROUND
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The project purpose is to provide flood protection for residential, commercial, and public
property along the Corte Madera Creek in Marin County. This project will actually be the
completion of the Corte Madera Creek flood Control Project that started many years ago. The
features include a combination of a sediment basin, channel excavation, minimal channel
widening, raising of existing floodwalls, and replacement of an existing fish ladder.

The Lagunitas Road Bridge, constructed in 1908 by the Town of Ross, has been identified as an
architecturally significant structure. Proposed work in the vicinity of the bridge includes channel
excavation and replacing the existing wall on the upstream face with a diversion culvert, which
will be placed behind the bridge abutments.

3.0 DESCRIPTION OF WORK

3.1 Obligation of Architect — Engineer (A-E) (See Actual Scope of Work)
3.2 Staffing Requirements — (See Actual Scope of Work)

3.3 Obligation of the Government — (See Actual Scope of Work)

3.4 Work Tasks

3.4.1 General

Flood control measures to be taken on Corte Madera Creek will involve channel modifications in
the vicinity of the Lagunitas Road Bridge. One alternative proposes replacing the wall on the
upstream face of the bridge, and installing a new diversion culvert at this location. No
documentation is currently available for this bridge.

e Determine type and location of foundations

e Survey bridge and provide dimensions, location, and skew angle between the bridge
centerline and roadway.

3.4.2 Tasks
1. Background Investigation
Investigate city, county and state agencies for as-built drawings or records.

b. Obtain historical records of inspection and/or repairs from CALTRANS and/or
other agencies.

c. Ifno as-built drawings exist, research record, drawings, design details of similarly
constructed bridges in the vicinity of the same era.

2. Site Investigation

This task is to be performed only in the event that no complete as-built drawings are found
for the subject bridge, per 3.4.2.1.

a. Perform a site survey of the bridge, identifying existing streambed elevation,
elevations of piers, headwalls, bridge deck, skew angle in the stream, location,
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and other relevant feature locations and/or elevations. Provide cross-section of
the bridge centerline, headwall, and piers. This should include a brief visual
inspection of the physical condition of the bridge.

b. Determine as-built cross sections and dimensions of relevant structural features,
such as girders, piers, etc. Prepare drawings/sketches of plan, elevation, sections,
headwalls and piers, in sufficient detail to document which will lead to a
structural evaluation.

c. Identify locations subject to scour or previous damage from scour.

3. Geotechnical Investigations (See Actual Scope of Work)

a. Determine pier foundation type, configuration, and as-built dimensions (spread
footing, piles, spacing, tip elevation — if possible).

b. Determine headwall foundation configuration and as-built dimensions (depth,
existing bas of wing walls, existing apron, spread footing, or pile cap).

c. Develop boring logs to determine soil profile affecting bridge foundations.

4. Structural Analysis:

No structural analysis will be performed under this contract. A scope of work for the
structural analysis of the Lagunitas Road Bridge, based on information provided under the
work of this contract, will be provided at a later date.

4. PERMITS

The A-E shall obtain any permit needed to perform work.

5. PERIOD OF SERVICE (See Actual Scope of Work)

The A-E shall obtain any permit needed to perform work.

6. ADMINISTRATIVE INFORMATION (See Actual Scope of Work)
7. SAFETY REQUIREMENTS

The A-E shall comply with all applicable safety regulations of the current U.S. Army Corps of
Engineers Safety and Health requirements manual EM 385-1-1, and shall acquaint himself and
his personnel with the safety requirements governing the area in which the work is being done.

END OF SCOPE OF WORK (SUMMARY)
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3.0 BACKGROUND INVESTIGATION

3.1 Investigate city, county and state agencies for as-built drawings or records.

The Town of Ross and Marin County were contacted regarding as-built drawings or records
for the Lagunitas Road Bridge, but did not have any formal records or drawings. The
bridge is, however, is on the Marin County Historic Register. The criteria for being placed
on the historic register is that the structure is of significant historic worth and / or has
unique architecture.

The California Department of Transportation (Caltrans) was also contacted for as-built
drawings or records. No as-built drawings existed, as this bridge was not constructed by
Caltrans.

3.2 Obtain historical records of inspection and/or repairs from Caltrans and/or
other agencies.

The Town of Ross and Marin County were also contacted regarding historical records of
inspection and / or repairs but had none.

Caltrans did, however, maintain inspection records on a periodic basis for the bridge.
Points of contact at Caltrans for these records include:

Tom Harrington — Supervisor for Structural Inspection Group (916) 227-8843
Andy Dang — Structures Maintenance Inspector (916) 227-8639

A visit was made to Caltrans in Sacramento to review the available inspection records for
the bridge. These records are included in this report in Appendix B — Caltrans Inspection
Records.

The Lagunitas Road Bridge is part of the seismic inspection program conducted by
Caltrans. The bridge has been rated by Caltrans as Structurally Deficient, based on a
sufficiency rating system. The Sufficiency Rating value of 47.9 for this bridge makes it
eligible for replacement or rehabilitation with the aid of federal funding under the Highway
Bridge Replacement and Rehabilitation Program (23 CFR 650.409). Those bridges with a
sufficiency rating of less than 50.0 are eligible for replacement or rehabilitation, provided
the bridge was not constructed or had major reconstruction within the past 10 years. The
Caltrans representative indicated the as much as 80% of the cost of replacement may be
provided by the federal government.

The ratings / scores for this bridge, as well as other bridges in the vicinity are included in
Appendix C — Sufficiency Rating Scores, Explanation of Sufficiency Rating Items, and
Federal-Aid Policy Guide.
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3.3  If no as-built drawings exist, research record, drawings, design details of
similarly constructed bridges in the vicinity of the same era.

The Town of Ross and Marin County were contacted regarding drawings or details for
similar era bridge construction, but had none. Likewise, records were searched to no avail
at Caltrans in Sacramento. However, some indication as to the type of construction and
material properties was obtained from the January 1930 State of California Department of
Public Works, Division of Highways - Standard Specifications (excerpts included in
Appendix E), the 1935 American Association of State Highway Officials — Standard
Specifications for Highway Bridges (excerpts included in Appendix F), and the U.S.
Department of Transportation Bridge Inspector’s Training Manual 90 (excerpt of
reinforcing steel properties included in Appendix G). These were the oldest standard
specifications available from Caltrans and AASHTO.

Some confusion exists in the available records about the year of bridge construction. The
sufficiency rating tables provided by Caltrans indicate that this bridge was originally
constructed in 1930, as do some of the Caltrans historical inspection records. Some of the
historical inspection records, however, have had the year 1930 lined out and a handwritten
1908 has been inserted in its place.

4.0 SITE INVESTIGATION

4.1 Perform a site survey of the bridge, identifying existing streambed elevation,
elevations of piers, headwalls, bridge deck, skew angle in the stream, location,
and other relevant feature locations and/or elevations. Provide cross-section of
the bridge centerline, headwall, and piers. This should include a brief visual
inspection of the physical condition of the bridge.

A site survey documenting the physical dimensions and condition of the bridge was
conducted. In addition, a topographic survey was prepared, identifying the skew angle of
the bridge, elevations and locations of relevant bridge features, and borehole locations. The
topographic survey was prepared by Carruthers Land Surveying of Mill Valley, California,
a WBE.
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5.0

A cursory visual inspection of the bridge was performed. Minor spalling and deterioration
of the concrete has occurred over the years, as evidenced in the photographs of Appendix
D. Some scour action has occurred at the east abutment and wingwall interface, forming a
3’ x 1’-6” scour pocket in the 17-inch thick wall. Evidence exists on the face of the
upstream girders that debris has collided with the bridge girders during high flows in the
past. Some reinforcing steel is exposed and minor cracks are in evidence at various
locations on the structure. Various pipes are suspended from the bridge, including an active
natural gas line on the south side and numerous steel conduits, as well.

The west abutment is in generally good condition with minor spalling. Some scour is
evident at the upstream side of the west pier. Minor patching is evident throughout the
structure. The west abutment and wingwall are offset approximately 1-1/2 to 2”.

Between the piers, the bottom of some girders are scoured / abraded, particularly on the
upstream face.

The south girder has a hairline crack at midspan on the north side, and an outrigger
conceals the south side. A smaller hairline crack is located approximately 2’ on either side
of the diaphragm. The side not concealed by an outrigger is thru-wall. To the east of the
outrigger, another hairline thru-wall crack occurs.

4.2 Determine as-built cross sections and dimensions of relevant structural
features, such as girders, piers, etc. Prepare drawings/sketches of plan,
elevation, sections, headwalls and piers, in sufficient detail to document which
will lead to a structural evaluation.

The as-built cross sections and dimensions of relevant structural features were field
measured and have been documented on Drawings 2001-37-001, Plan and Sections and
2001-37-02, Sections, and are included in Appendix A — Drawings Prepared From Site
Investigation and Topographic Survey.

4.3 Identify locations subject to scour or previous damage from scour.

Minor evidence of scour exists at the downstream east wingwall (see photographs on page
D-5, Appendix D). The Caltrans Bridge Inspection Report dated March 18, 1999 notes
minor upstream scour at Pier 3. The amount of scour will be dependent upon a number of
factors, including the duration and intensity of rainfall and runoff, amount of gravels and
materials coming downstream, physical characteristics of soils at the elevation in question
at the time of the event. Yearly maintenance excavation is performed by the Town of Ross
to remove gravels that migrate downstream. Rainfall and runoff events occurred during the
last 2 months of 2001 that carried as much or more material downstream and deposited
material underneath the bridge equal or greater to the amount of material that was removed
during maintenance earlier in the fall.

GEOTECHNICAL INVESTIGATION
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5.1

5.2

5.3

6.0

6.1

7.0

7.1

This primary geotechnical investigation is provided under separate cover by URS
Corporation and is entitled “Geotechnical Data Report, Lagunitas Road Bridge
Project, Ross, California, Job No. 43-00067008.00, January 30, 2002.

Ben C. Gerwick, Inc. was responsible for providing the test pit adjacent to the west
bridge pier, based upon preliminary geotechnical boring evidence that a pile
foundation support system may be present. Gerwick hired a subcontractor, Vortex
Diving, to perform the excavation of the test pit. Due to field conditions,
environmental considerations, and conditions imposed by regulatory agencies, an
excavation pit using timber cribbing, typical of underpinning operations was
employed. This was more manual labor intensive than the originally planned sheet
pile excavation, but significantly reduced the amount of excavation material and
associated environmental risks. Photos of this operation are included in Appendix
D — Project Photos.

The location of the test pit was selected such that if piles were present, either the
pile on the end of the pier, or the adjacent pile would likely be located. Excavation
along a 4 feet length of the pier, adjacent to and extending underneath to
approximately the centerline of the pier was performed. Finally, a rebar / probe was
extended into the soil for a distance of at least one foot upstream and downstream of
the pit to locate any piles not exposed by the excavation. The results of the test pit
indicated that no piles were present under the pier.

STRUCTURAL ANALYSIS

This analysis will be performed by Ben C. Gerwick, Inc. under separate cover and
under a separate contract delivery order as the next phase of this project.

CONCLUSIONS

CONCLUSIONS

The background, site, and geotechnical investigations have better defined the as-built
conditions of the Lagunitas Road Bridge than previously existed. No as-built drawings
were identified. As such, the subsequent structural analysis of this bridge will require
certain conservative assumptions regarding reinforcing, concrete strength, connection
details, etc.

Further geotechnical modeling will be required to determine foundation stiffnesses for

various scenarios of placement of a bypass concrete culvert behind the existing abutment,
as well as lowering of the stream channel. This is beyond the scope of this delivery order
and is part of the second phase of this project, which will include the structural evaluation
of the bridge foundation and superstructure.
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APPENDIX A — DRAWINGS PREPARED FROM
SITE INVESTIGATION AND TOPOGRAPHIC
SURVEY
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APPENDIX B — CALTRANS INSPECTION
RECORDS
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ClibPD

S5M512010 Page 1 of 3

DEPARTMENT OF TRANSPORTATION Bridge Number  : 27€0071
Structure Maintenance & Investigations Facility Carried: LAGUNITAS ROAD
Location : IN THE CITY OF ROSS
City :  ROSS
@ﬁml‘ Inspection Date : 1B-MAR-99
Inspection Type ‘ . T
: - Routine Group A Underwater Special Other
Bridge Inspection Report x| | 7 ] —
L. I _d

Name : CORTE MADERA CREEK
CONSTRUCTION INFORMATION

Yaar Bullt ¢ 1930 Skew {degrees}: 24

Year Widened : N/A No. of Joints @ O

Length {m} r 23.8 No. of Hinges : O

Descripticn of Structure : Continuous reinforced concrete haunched T-beams {5) on solid wall piers and

end diaphragm abutments.

Span Configuration : 4.42m, 14.17m, and 4.4Zm.

LOAD CAPACITY AND RATINGS

Design Live Load : QTHER QR UNKNOWN

Inventory Rating : 18.1 metric tons Calculation Method : LOAD FACTOR

Cperating Rating : 23.0 mcetric tons Caleculation Method : T.OAD FACTOR

Permit Rating T GGOOO

Posting Load : Type 3 N/A english tons Type 352 N/A english tons Type 3-3 N/A english tons

DESCRIPTION ON STRUCTURE

Bridge width : 0.52m br - 1.25m sw - &.16m - 0.55m br.

Total Width : 8.5 m Net width : 6,20 m No. of Lanes : 2
Rail Description : Concrete Bridge Railing. Rail Code : 0000
Min. Vertical Clearance : Unimpaired

DESCRIPTION UNDER STRUCTURE

Channel Description : sand, gravel, brush and small trees.

CONDITION OF STRUCTURE

The Northeasterly (masonary} wingwall is undermined and heavily deteriorated. It is now falling down by
ahout 7' at the Northerly end. In span 3, {(girder #1 corner) soffit concrete is aging and deteriorating
for about 1' long near 1/3rd of Span 2.

The pedestrian sidewalk on the bridge is aging and provides a rough walking surface.

Otherwise, the structure is in fair condition.

GROUFP "A" INVESTIGATION

Type "A" underwater inspection was performed on this date. Mincr upstream scour at Pier 3 was noted, HNo
action is required.

ELEMENT LEVEL INSPECTION RATINGS

F# Elem Element Description Env Tctal Units Qty in each Conditicn State
No. Quantity st. 1 St. 2 st. 3 st. 4 St. 5
01 13 Concrete Deck - Unprotected w/ 2 150 sq.m. 150 0 0 0 0
AC Overlay
U1 110 Reinforced Conc Open Girder/Beam 2 119 m, 73 38 8 0 a
01 210 Reinforced Conc Pier Wall 2 18 m. 4} 18 0 ) q
01 215 Reinforced Conc Abutment 2 18 m. 0 18 0 0
01 339 Concrete Railing 2 a8 m. ¢ 13 15 0 0
(aesthetic/masonry)
01 359 Soffit of Concrete Deck or Slab 2 lea. o] 0 0 1 0
Printed on : 09-APR-199% 10:44:41 AM Br:27C0071 Dt:18-MAR-39 Key:RAAMA
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WORK RECOMMENDATIONS

Page 2 of 3

Repair deteriorated portions of Northeasterly wingwall for about 7' long.

Work Id. Prog. Method

Cost

40071X99077X

In Span 2 east side of superstructure soffit, clean exposed rebar (at the spall) and caot with epoxy

Item# Rec. Date Work By

1 18-MAR-1999 Ccity Agency
paint.

Item# Rec. Date Work By

2 18-MAR-1999 City Agency

Inspected By

surjit S Dhilloen

Registered Civil_Engineer

Printed on 09-APR-1999 10:44:41 AM
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Work Id. Prog. Method

Cost

40071X98077X

NO. C50104
Exp. 06-30-2001

Br:27C0071 Dt:18-MAR-9% Key:AARA
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1106]
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(29]
(30}
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(48}
149]
{50}
{51}
152}
{32

1111y
139]
1116)
(40}

SM512010

Page 3 of 3

STRUCTURE INVENTORY AND APPRAISAL REPORT

kv krxkasdxkkrhaaw ks s [NENTIFTICATION *¥rriadxsksdins

STATE NAME - CALT¥ORNIA 069
STRUCTURF NUMBER 27C0071
INVENTORY ROUTE (ON/UNDERY - ON 150 OE4620
HIGHWAY ACSENCY DISTRICT 04
COUNTY (Coinf 041 {4y PLACE COLE 62380
FEATURE _NTERSECTZD - CORTE MADERA CREEK

FACTLITY CARRIED - LAGUNTTAS ROAD

LOCATION - TR THE CITY OF ROS:
MILEPOINT/KILOMETERPOINT 8]
BASE HIGHWAY NETWORK - ROT ON NET o]
LRS INVENTORY ROUTE & SUBROUTE

LATITUDE 37 DEG 57 MIN 48 SEC
LONGITUDE 122 DEG 33 MIN 18 SEC

BORCER BFIDGE STATE CODE % SHARE %
BORDER BRLCSE STRUCTURE NUMBER
B R R R R S:R:CTL}RE TYL}E ‘I\ND MATERIAL EER SRR R SR
STRUCTURE TYPE MAIN: MATERIAL - CONCRETE CONT

T¥PE - TEE BEAM CODE 2 04
STRUCTURE TYPE AFPR: MATRRIAL - OTHER

TYPE - OTHFR CODE 000
NUMRERE OF SPRNI TN MAIN UNIT 3
NUMBER 0F APFROACH SPANS 0
DECK STRUCTURE TYPE CIP CONCRETE CODE 1
WEARING SURFACE / PROTECTIVE SYSTEM:
TYPE OF WEARTNG SURFACE - BLTUMTNOUS CODE &
TYPE OF “EMBRANE - HONE COLE O
TYPE OF NECK PROTECTTON - NONE CODE D

Wkt h kA k kb e kbt hwkbd s O0OE AND SERVICE k kA ok khwkhok ok k ok

YEAR BUTTT 1930
YEAR RECONSTRUITED 0000
TYPF OF 5TRVICE: ON -  HICEWAY-PEDESTRIAN 5

UMOER — WATERWAY 5
LANES: OGN STRUCTURE {2 UNDER STRUCTURE 00
VERAGE DRILY TRAFFIC 1500
YEAR OF ADT 1598 {1097 TRUCK ADT 2%
BYPASS, UETOUR LENGTH 3 KM

*kxkrxknkrr kb rrnkikn QEOMETRIC DATA okkhoh ok ok kok h ko k ok ok ok h ko

LENGTH OF MAXIMUM SFAN 14.3 M
STRUCTURE LENGTH 23.8M
CURB OR UJDEWALK: LEUT 1.2 RIGHT oM
BRIDGE ROADWAY WIDTH CURB TO CURB 6.2M
CECK WID'UE CUT 70 OUTl g.5 M
APPROACH ROADWAY WIDTH (W/SHOULDERS) 11.9M
BRIDGE MEZITIAN - NO MEDIAN [
SKEEW 24 DEG {351 STRUCTURE FLARED NO
INVENTORY ROUTE MIN VERT CLEAR 99,99 M
INVENTORY RQUTE TOTAL HORTIZ CLEAR 6.2 M
MIN VERT CLEAR OVER BRIDGE RDWY 99,99 M
MIN VEKT UNDERCTEAR RED NOT E/RR oM
MIN LAT UNDERCLEAR RT REF -NOT H/ER 99.9 M
MIN LAT UNDERCLEAR LT oM

kdm kAN kErbxkdrhhwwk NAVIGATION DATA Fkkwh ok k ke ke khkkkk

MNAVIGATION CONTROT, - NGO ZONTROL CODE 0
PIER PRCTECIION - CORE
NAVIGATION VERTTCAL CLEARANCE aM
VERT-LIFT SRIDGE NAV MIN VERT CLEAR M
NAVIGATION HEORTZONTAL CLEARANCE 0

Printed on 09-APR-1999 10:44:41 AM
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{67
(68
169
(71
{72}
(36}
{1133

{75
176}
1943
{95)

196)

(87}
(114}
{115}

(90)
(92
A)
B}
C)

ok hh Ak bk ok ok ok kA ATk h ok Ak kb h ok ok Rk kN kkkkk ko h ok k ok ok k k ko ko

SUFFICIENCY RATING = 47.9
STATUS = STRUCTURALLY DEFICIENT

HEALTH INDEX = 76.19
hkwhkahw kA hkk*r CLASSIFTCATION **#+#awsrssskvss CODE

NBIS BRIDGE LENGTH - YES Y
HIGHWAY SYSTEM - NOT ON NHS 0
FUNCTIONAL CLASS - COLLECTOR URBAN 17
DEFENSE HIGHWAY - NOT STRAHNET 0
PARALLEL STRUCTURE - NONE EXISTS N

DIRECTION OF TRAFFIC - 2 WAY 2
TEMPORRRY STRUCTURE -

FEDERAL LANDS HIGHWAY -

DESTGNATED NATICONAL NETWORK -NGOT ON NET
TOLL - ON FREE ROAD

MAINTAIN -CITY OR MUNICIPAL HIGHWAY AGENCY
OWNER - CITY OR MUNICIPAL HIGHWAY AGENCY

HISTORICAL SIGNIFICANCE - ELIGIBLE

I N P

shkkrwhkrrd bk ket CONDITION Ak kkk R Eh kb kr kb rwkx CODE

DECK 4
SUPERSTRUCTURE 5
SUBSTRUCTURE 6
CHANNRL & CHANNEL PROTECTLON 6
CULVERTS N

wkwnwrkrvxwr LOAD RATING AND POSTING *****twk=+* CODE

DESIGN T.OAD - OTHER OR UNKNOWH

OPERATING HATING METHOD - LOAD FACTCR

QOPERATING RATING - 23.
INVENTORY RATING METHOD - LOAD FACTOR

INVENTORY RATING - 18.
BRIDGE POSTING - Equal to or abave legal loads

STRUCTURE OPEN, POSTED COR CLOSED -
DESCRIPTION - OPEN, WO RESTRICTION

Bon o oy e O

hh Ak kA dkk Rk Ekwnwd ADPRATISAL #aNkrwdkawdkwhdhwrhdd CODE

STRUCTURAL EVALUATION B
DECK GEOMETRY 2
UNDERCLEARANCES, VERTICAL & HORTZONTAL I
WATER ADEQUACY 9
APPROACH ROADWAY ALTGNMENT 5
TRAFFIC SAFETY FEATURES 00Q0
SCOUR CRITICAL BRIDGES N

wxkrxwrkkkkF¥*+x% PROPOSED IMPROVEMENTS Fhk R Ak ok kk kN

TYPE OF WORK - REPLACE FOR DEFICIENCY CODE 31
LENGTH OF STRUCTURE IMPROVEMENT 32.317M
BRIDGE IMPROVEMENT COST $330,000
ROADWAY IMPROVEMENT COST $33,000
TOTAL PROJECT COST 5494, 000
YEBR OF IMPROVEMENT COST ESTIMATE 1998
FUTURE ADT 4000
YEARR OF FUTURE ADT 2011

Ak whkkrkkkhkkxxhwxx> TNSPECTIONS kh ok kk ko k ok dkow ok ok k ok ko ke k

INSPECTION DATE 03/499 {91} FREQUENCY 24 MO
CRITICAL FRATURE INSPECTION: {93) CFI DATE
FRACTURE CRIT DETAIL - NO -1 M0 A)
UNDERWATER INSP - NO -1 MO B)
OTHER SPECIAL INSP - NG -1 M0 C}

Br:27C0071 Dt:18-MAR-99 Key:RARA
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HEXSEREXRREXERRA TSR AN R Rwxd*x STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION EEREENESERS SR AR TSRS ARRER N DR

ELEMENT LEVEL INSPECTION-(ELD

DISTRICT 04
INFORMATION ONLY - NOT FOR UPDATE _—
BRIDGE NUMBER FRAME INSPECTION DATE COUNTY MRN
SCOUR CRITICAL........v.... NO
01 g3 GROUP A INVESTIGATION...... NO ROUTE
27C0071 FRACTURE CRITICAL.......... NO
L £ 1 11 1 | 1 a'STI'd?'é ELIGIBLE FOR RAIL UPGRADE.. ND POSTMILE
1 8 9 11 14 UNDERWATER INVESTIGATION... NO
NAME
D E RUANT QUANT QUANT QUANT QUANT
E ELE N TOTAL CONDITION CONDITION CONDITION CONDITION CONDITION
L # ELEMENT DESCRIPTION YV  QUANTITY UNITS STATE 1 STATE 2 STATE 3 STATE 4 STATE 5
| 1 3! CONCRETE DECK - UNPROTECTED W/ | 17 1 ! !
! ! AC OVERLAY ! ! ! ! ! !
! | L1t 1] A N L N N I N O Y T T S T A O B
|t 1 0} REINFORCED CONCRETE OPEN 119 M 7 3! 38 8!
. ! GIRDER . ! ! !
i i I | AN Y T W AN Y N N S O O O [ N N A |
2 1 0] REINFORCED CONCRETE PIER WALL | ! 1 a! M ! ; a! }
[0y ; | Lt E L I A
2 1 51 REINFORCED CONCRETE ABUTHENT 18l M ! 18 |
[0 ] {0041 } Ll A I A N AN
.Ijs 3 1} CONCRETE BRIDGE RAILING ! E 4 5{ Mo :t:&% I ;
yf BN I ENERERT S AR I Lt L1 L1
] B | |
13259 | f 2 ?
} II?F E }1 I ffgﬁ ﬁ4 L 1] I ;i I L 1/;; Lol f 111
i i I i | i i
g?ﬁi‘ﬂ [ 111 J I£E/} TS I N T T S N (N N VUYWL O O 1[ | I )
] | | | é ;
P | |
| Lt g1 ] [ Ll I TN I N T O Lt
F | |
! ! ! ' : !
|| | | N T T T OO0 N Y A (A O O A O S B B |
- | T | | |
| | | !
L] | e a1 I | Lot 1 [ A B B A |
! ! ! ! ! !
i i ! I [ !
11 } Lt Lol ¢ L L1 L1 L1 ; Lo L]
! ! !’
Poaa ] tla ] | O I N R SO B | b
T | | |
i1 R L1100 IR B A IR IS
1 | [ ;
1 1 i 1]
! ! !
| I 111 [ S| { Lt 11 } L 11 L L1 i1
1 i ‘
|l 1) L Lol L1 Ll L1 NN Lt
!. 1 ! !
| | L1 P11t [ Y N I S [ N A NS R |
o | | | E
i I i
I L1 Lt AR L4 Loty Lt 1] L1t
| i ( ! i !
S| Flor 1 L 1 [ A W B B B I W B N S |
18 19 22 23 28 33 38 43 48
05/03/96 068 ROBERT REYNAGA or:_LE
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STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

Bridge No.__27C-0071

SUPPLEMENTARY BRIDGE REPORT

DS-MIHREV 1-90) Location__ 04-Mrn-FAU E462-Ros
Dist.,Co.,Rie. PM,City

Date of Investigation 12-21-93

Name CORTE MADERA CREFK (lLaquintas Road)

RATINGS:
7! Waterway Adequacy__ 9 61 Channel & Channel Protection _6 72 Approach Rdwy Align.__5
Y Y. y

TYPE OF INVESTIGATION/REPORT

Biennial X Group A Other
Damage Underwater Office
WORK NOT DONE

1. The eroded area at the base of the right wingwall at Abutment 4 has not been
repaired.

CONDITION OF STRUCTURE

This structure remains in fair condition. No changes were noted.

SCOUR
Nene noted.

WORK RECOMMENDED
1. Do "WORK NOT DONE".

PONTIS INSPECTION
A PONTIS inspection form for this investigation is attached.

Pete J. Whitfiel
Registered Civil Engineer

PJIW/wh
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DISTRICT

MRN
"X
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— —— = -] R SRR ENDPINIpU S N Wpasre SRS S, RS St st ihde anbeiebds tuadnieiede sundiieioke dnmiihaly S
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1
L
L
L
1
d
1
1
1
i
]
'
1
L
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1
L
1
1
1

L
1
L
i
1
L
A
L
1
1
1

QUANT

I..§|-..-I--.}|..---I--.{l--.-I.-..i|--.-I.--l.l.,II..--{].-l[.----l.-.l.l.--.-I...!-I.--...I.--.-

COUNTY
ROUTE
POSTMILE
NAME

QUANT

STATE 3
1
L
1
1
1
i
1
L
1
Il
1
i
1
i
L
L
1
A

- PIA
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PONTIS

M
5
-l
=
)
[+]
2 22222 m 1 ] i i ] i i ] ] A ] ] ] i i ] : ]
& % o T B S SR s S A Ay At ARt Y Y Y R Y IR
-5 -~ )
& w mn 3 . . 4 i J J 4 4 4 4 4 i J 4 4 i
o =1 Iﬁ R ———
[T m wmn - - e - - - - - - - - - - - Ee - - -
- e = e e - . T e s mtts mrnktle s L e m rE— - = . — et = = e o =
I L.Lﬂ ml_ AJ/... - o - - . - . - . - 4 - = . . o
Sou mn Y 4 4 4 J i J J d 4 4 J 4 4 4 i 4 i
2 2 umw Im gl 4 4 J 4 J J J 4 4 4 ] 4 4 J R N 4
§ S H &= WMT
=1 [+ 0 . . - - - - - - e e = - n E - - . -
£ h=ouwx = T N IR SN AR ENR) AUV SR g EEUR SEIPRN SSPREE e ] I
0 3- W=
E GEEds Elu fu |u |5 |3
t siERE 5
m M M u =1 .llo.'lll_llmlllllulclllltbllllll_l..-a.llulllllllll..ll.lllllllllllllll|tll||lll..!ll|..l||l||ll|||l|l||.llllllllll_l..u.-ll.ll!l..l
- RCFEW [ - - e - E - e - B - - < - < e e = <
1o ] o 0 ~p 111 i i | | i i | A | J i A i |
mm " - e ll -
-t = -~y - - e - - - - -t - -t - - - = -
2 J . i 4 i 1 4 . J 4 J . ] . . 4 i J
" azs I ] SR VRIS NI SN NI SR Mupie SEpRIoR e SEREES SRERE LAREE SELEL e LEtt b EEE peblhey
_.AI T “ lllllllllllllllll e i = i = - A - —— e o e e = e RS = = gr—— e SRS ———— - —— = =
S r.u.Ju. W
1= :
i i 5| z m
7] AT [ Rl wr
-} Vo ey b= o m et
gl " 5 5g
- [- 4 —._.l_ a - W
315 12 1g |3
wl Y -4 m
2[ ] 51y g g |
gLe o ElZ | & m a 3
[™] - -4 [IF)
= [=] [+ % & [~
[77) (™) L
-l [ ] »i 7] "m A
@ W o - = -
-4 = o “ L w F_M
[17] L | e W -4 = /s
g | HERIERERE
~ a4
-t ALl = L& ]
o] Zo| O o =} O«
(1Y) o s e s = e 7 e it = = — e = e = = s — = m b == = R il e ekt ik s & = p— = =] s = v p— ==
] o w o Je Jn |~ gm ] 4 J J b q 4 4 4 N ] 4 4 4
L} - - (ol L o L Q (ol
o ~ w - 4 . 4 - 4 . . 4 . 4 4 4 4 4 , 4 4
0 - = ~
™~ -t U AR S RS SRS EESEAERIE SRR S P s R e el I S BT skt b = = e = = o I
0 Wt

BY:

13

28

22 23

REYNAGA
3.2 9%

www fastio.com

18 19
068 R.

ClibPD


http://www.fastio.com/

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

‘Bridge No.__27C-0071

SUPPLEMENTARY BRIDGE ‘REPORT
' DS-MISREV.1-50) Location__04-Mrn-FAU E462-Ross

Dist.,Co.,Rte.,PM,City
N Date of Investigation__11/13/91

Name___ CORTE MADERA CREEK (Lagunitas Road)

RATINGS:
SSDeck _ 7  S%Superstructure __& _ % Substructure __7 7! Waterway Adequacy _ 93 _
¢ Channel & Channel Protection 6 ¢z Culvert N 7, Approach Rdwy Align. 3

CODES:

21 Custodian 22 Owner 26 Functional Classification: Deck Under @
41 §tr Open, Posted or Closed 107 Deck Type 103 Wearing Surface/Prot. Sys

Max Col/Pier Ht. [ Under 20' | Ul Pier/Abut. Prot.
55 Min Lat Undercir on Rt. 5¢ Min Vert Underclr 112 NBIS Bridge Length
DATA:

51 Bridge Width (NET) _20.2 ' Average Daily Trucks (% of ADT): Deck _2  Under __NA
114 Future ADT: Deck 4,000 Under NA 115 Yr, of Future ADT: Deck________2011 Under _ NA

Number of Intermediate Joints: @ Hinges __ 0 @ Bents __ 0
TYPE OF INVESTIGATION/REPORT
Bienmial ___ X Category A Other
. Damage _ Underwater _____ Office
CONDITION QF STRUCTURE

The base of the right wingwall- at Abutment No. 4 is partially exposed due to
erosion along the slope. :

There is a spall at Girder No. 3, midspan between Bents 2 and 3; the rebar is
not exposed.

There is segregated concrete at various girder locatiocns.
The south masonry approach rail is damaged on the east end.

The structure remains in satisfactory condition.

HORK DONE
The approach cracks have been sealed.

ENCROACHMENTS
A 1" rubber hose and 2" PVC pipe are mounted.along the Abutment 4 wall.

.\_

ClibPD www fastio.com
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|BRIGENO.  27¢-0071

: SHEET 2 DATE 11-13-91

Cover the eroded area at the base of the right wingwall with sack concrete or other
suitable material.

John C. Rgéérs

Reviewed and Approved by

-

William R. Baker
Registered Civil Engineer

JCR/WRB/pfa-35291

¢
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STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

Bridge No.__27C-0071

SUPPLEMENTARY BRIDGE REPORT £962 cBc  ,2/89
DS-MiS(REV 5/88) Location___4-Mrn-FAU E&2#-Ross

Dist.,Co.,Rte.,PM,CIty

Date of Investigation__10/3/89

Name CORTE MADERA CREEK (Lagunitas Read)

CONDITION RATING:
Deck___(7} Superstructure___6 Substr.&Pipes____ T
Channel & Channel Protection____ 6 Culvert___ N Widenable? Yes

TYPE OF INVESTIGATION/REPORT

BIENNIAL__ X DAMAGE
CATEGORY A OTHER_____
UNDERWATER OFFICE,

CONDITION OF STRUCTURE
AT the time of this investigation, there was very minor flow in the channel with
approx. 12' of freeboard under Span 3.

The A.C. deck overlay is fairly well worn with minor random cracks. Although the
overlay is still serviceable, the random cracking indicates some distress in the
underlying deck which, when coupled with the age of the bridge, merits
downgrading the deck rating to a "7". There is a large transverse pattern crack
in the A.C. at both paving notches. In addition, there are large pattern cracks
at the East A.C. approach and large transverse cracks at the West A.C. approach.
Both approaches may need to be patched by the date of the next investigatiocn.

There were several spalls with exposed rebar at various locations on both bridge
rails.

There appears to have been no further detericration of the super-or substructure
since the date of the last investigation. However, this condition should be
closely watched for significant changes in subsequent investigations.

Otherwise, the bridge appears to be in fair condition.

WORK RECOMMENDED
NONE

Chris B. Campbell, CE 37945

CBC/nlc
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STATE OF CALIFORNIA Bridge No._ 2/°~71
DEPARTMENT OF TRANSPORTATION

SUPPLEMENTARY BRIDGE REPORT 4-Mrn-FAU E462-Ros
DS-M19 (REV 7/87) Location

Dist-Co-Rte-PM-City

August 25, 1987
Date of Investigation

Name CORTE MADERA CREEK (Lagunitas Rd.)

CONDITION RATING: APPRAISAL RATING:

Deck B8 Superstructure 6 Substr. & Pipes 7 Overall

6

Channel & Channel Protection Retaining Walls N

Widenable? Yes X No Conditional

Action Required Yes No =X
CONDITION OF STRUCTURE:

The concrete on the underside of girder 1 in Span 2 is fractured,.
The stirrups are exposed on the downstream side of the girder.

There are light cracks with efflorescence on the underside of
the right overhang throughout the entire length of the bridge.

There is an old 36"x8" spall with exposed rebar on the edge of
the right deck overhang.

The structure is in fairly good condition.

it

John Fujimoto

Reviewed and approved by

William R. Baker

WRB/JF/nlc
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STATE OF CALIFORNIA Bridge No. 27(:—71
DEPARTMENT OF TRANSPORTATlON
SUPPLEMENTARY BRIDGE REPORT Location 47Mrn-FAU E462-Ros.

Vst (rEv, 215y o EPORT  Location .. 4-M R et S
0 Date of Investigation --S€ptember 25, 1 285

CONDITION RATING: APPRAISAL RATING:

Deck 8 Superstructure ——_6_____ Substr. & Pipes 7 Overali ——3_._._____

Channel & Channel Protection 6 Retaining Walls N

Widenable? Yes [X no (3 conditionai O

M

PREVIOQUS INVESTIGATION:

Janvary 26, 1984

CONDITION OF STRUCTURE;

No significant Structural changes were noted. The structure isg
. in fair to good condition.

A large amount of drifthaslodged between the structure and the
utilities on the downstream edge of bridge.

LN .
William R, Baker
Cl6500

WREB/nlc

()

m
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STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

SIGNATURE REPORT

DS-MS58 [REV, 10/76)

CORTE MADERA CREEK

NEME e i aaeasmmremee st mmmrrmmmnman

Bridge No.

27¢-71

4-Mrn-FAU E462~Ros

Dist - Co - Rte - PM - City

On the date shown, the engineer investigated the structure and found no significant changes.

Date

Signature

Prev.Rec Work

Done Bg}-m

Remarks

1-26-84

NCNR

VQWO/?M

www fastio.com
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STATE OF CALIFORNIA Bridge No. ......220 =T e
DEPARTMENT OF TRANSPORTA'TION h- u .

A T e GU=Mrn=FAU. 2 - Lo Y- T
SUPPLEMENTARY BRIDGE REPOR Location Q 2N=FAU El_| "6 =Ro

DS~H10 (REV. 2/75)
Date of investigation August..2Q,..1981

CORTE MATDEA CREEK (on Lagunitas Rosd in. the City.of Resal) ...

CONDITION RATING: APPRAISAL RATING:

Deck __i___ Supersiructure _ 6 substr Pipes 7 Overall ___.(.3.)__

Chamnel & Channel Protection _6___.Retainlng Walls N

Widenable? Yes [ No [] Conditional []
Action Required by District: Yes [ ] No [

PREVIQUS INVESTIGATION

November 29, 1977.
ADDITIONS TO PREVIOQUS REPORTS

Seismlc retrofit: not required.

Encroachments: Mounted on the left side of th8 structure are the
following: :

12" dia cast iron pipe

4" dia steel pipe

2%“ dia steel pipe

15" dia steel pipe.

On the right side of the structure are the following:

4" dia steel plpes, total 8
5" dia steel pipe.

Vert. Clearance over deck: approximately 20' to power lines.

CONDITION OF STRUCTURE

The field investigation on the date of this report proved that the
condition of thls structure continues to be materially the same as
it was during the last investigation. This structure is in a fair
to good condition.

g o
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STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

BRIDGE REPORT Bridge No. At 2 S
DSMS8 (REV. 1/75)

Other No. ...

. PLU.C. NO. oo et smon e e e e

Location 04-Mrn~-FAU E462-RoSss

Dist - Co ~ Rte - PM - Clty

Date of Investigation ...November 29, 1977 .

Lat...379=57.8" _ Long. 122°9-33.3'

STRUCTURAL DATA AND HISTORY
IQ C)!/
Year Built i~9%9"£s t.py . unknown

Date of Revisions ......

...... e CORtract No.

Designed by: B.D.[ ] .unknown e ....PlansAvail.g..BORE ..

Description: Continuous reinforced concrete haunched T-beams (5)
on s0lid wall piers and end diaphragm abutments.

@ spans ... 1@14.5' -1846,5'-1€14,5'

Length...77.5' .. Skew..24°%+ Left . Designtl_.unknown
ASSIGNED
Ratings: Inventory ... H15 -.Operating H20 ... Permit __GG000

DESCRIPTION — ON STRUCTURE
Bridge Width . 1:7 'R-4.1'SW-20.2'Rdwy.-1.8'R

none

Total Width 27.8" e ttaototesososesososoeseoesesesesesssees Lanes... .= .. __.Tracks._.. ..

Toddlike (0000)

Median _ 11001€ oot evaaner ot e mmemeem e e e Rail Type ..

Vert. Clearance over deck unlmPalred Appr. Rdwy. Width 39 .......................................

Wearing Surface i BC oo Deck Sea) . DIONE

Alignment _Tangent with intersections--city street.
DESCRIPTION — UNDER STRUCTURE

L T L T T im0 S P SRS

‘ Clearances: Vert. . . = o eeeeaae HOPiZo e o T b T eeeeeemeeeen Rt.
&

Lanes.. === Tracks... . ===........ Pumpplant: None[X] See Br. No. ... . . = < .

ce:
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STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

BRIDGE REPORT Bridge No.
DS-MSBA (REV. 1/75)

27C-71

Date . November 29, 1977

DESCRIPTION — HYDRAULICS

Channel __Sand, gravel, brush, and small trees.

Navigable: Yes [ ] No [X] Clearances: Vert.

MAINTENANCE

Custodian _ City of Ross Owner City

ORIGINAL ORIGINAL

CONDITION RATING APPRAISAL m

Deck 8 Overall _&

Superstructure 6 Deck Geometry 3

Substructure & Pipes 7 Underclearances Vert. N/A

Channel & Channel Protection 6 Horiz. _NL

Retaining Walls ._.E/A_ Safe Load Capacity 5

Approach Rdwy. Alignment -5 Waterway Adequacy 7

Estimated Remaining Life _ 40 Approach Rdwy. Alignment 5
City:

Widenable? Yes No [[] Conditional [] Action Required by XGARDEK Yes [] No [X]

ADT

1,500 (1978 Est.).

DETOUR

1.4 miles.

CONDITION OF STRUCTURE

The sidewalks show numercus old cracks, minor spalls, and

general erosion of the railing.

www fastio.com
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BRIDGE NO.
Ds-M18 (REV. 6/75) 27C-71
SHEET DATE
. Three November 29, 1977

CONDITION OF STRUCTURE (continued)

Girders #2 and #3 of Span #2 show small gspalls at their midspans
probably due to being hit during flood stage.

There is segregated concrete throughout this o0ld structure.
This structure is in a fair to good condition as of the date of

this investigation.

1L.OAD CAPACITY

No "As-Built" plans are available for this structure.

A Load Capacity was ASSIGNED to this structure based on its esti-
mated year of construction, use, and condition.

Based on these assumptions, this structure appears to be able to
sustain all combinations of Legal Loads and some lesser State
permit loads.

®
TSl E Pleyge

FRANK C. HEGGLI

FCH/3f

@

\“\_./"/
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Lagunitas Road Bridge — Background, Site, and Geotechnical Investigation

APPENDIX C — SUFFICIENCY RATING SCORES,
EXPLANATION OF SUFFICIENCY RATING
ITEMS, AND FEDERAL-AID POLICY GUIDE

02/06/02



Database Name: BRIDGE.fp5
Data as of 6/28/2001 Displaying records 1 through 6 of 6 records found.

Click on "County" for detail record. Need information about these fields? See the NBI Coding Guide.

. Paint
. . SD Rail . . Year of . .
County |Agency Bridge |Sufficiency FO Facility Feature Location | Rate Scour | ADT |ADT |Historical |Year Major Last NHS Fed | Functional  Paint Code
No Rating Intersected 113 |Total Year Sig Built Inspection | Sys |Sys Class Code
Flag 36A Reconstruct
Text
SIR CORTE 3.0MIE Off On
Marin |ROSS 127C0050 51.6 FO FRANCIS MADERA |OF SR 0 U 18300 1998 |2 1926 0 3/18/1999 NHS Fed 14
DRAKE CREEK 101 Sys
CORTE IN THE On
Marin |[ROSS |27C0071 47.9 sp | pACUNITAS NADERA CITYOF 0 (U 1500 (1998 2 1930 |0 3/18/1999 (O Fed (17
CREEK ROSS Sys
IN THE On
Marin |ROSS 127C0072 82.0 FO GLENWOOD ROSS CITY OF [0 U 1500 1998 |2 1930 0 3/18/1999 off Fed |17
AVE CREEK NHS
ROSS Sys
CORTE IN THE On
Marin |[ROSS 27C0074 46.6 Fo aoOMP IMADERA (CITYOF 1 U (1500 1998 5 1925 |0 3/18/1999 (M Fed (17
CREEK ROSS Sys
NEAR On
. SHADY ROSS Off
Marin |[ROSS 27C0078 |62.9 FO LANE CREEK LOCUST 0 U 1500 11998 2 1930 |0 3/18/1999 NHS Fed |17
ST Sys
0.1 MIN On
. NORWOOD ROSS SHADY Off
Marin |[ROSS |27C0149 64.1 FO AVE CREEK LN IN 0 U 1000 1998 |2 1908 0 3/18/1999 NHS ls:i,g 17

ROSS



2TCO0RY
¢/ 007N
ErviLIral
2TennT?
270073
27007
AICONFS
27ed7 g
fiadrs
27CO0TE
27c0dre
27cgEq
27CO0E1
27eiE2

{4
04
04
(4
04
04
0d
04
(k1
4
4
4
LIF)
04

ERAMNCH CORTE MADERA CRK

CORTE MADERA {REEK
CORTE MADERA CREER
R(¥5 CREEK

CORTE MADERA [REEK
CORTE MaDERA LREEK
MeF RR
MEHON CREEK
54N RAFALL CRLEK
RO55 CREEK

SAN ANSELMO CREEK
5AH AMZELMO CR
SLEEPY HOLLOW CREEK

GALLINAS CRLTK

MARIN COUNTY - JULY 3, 2001

BRIDGE
NUMBER

L)

5T FEATURE: IMTERSELTED

L LICKY DRTVE
COLLEGE AWVE
LAGUHITAS ROG&IF
GLENAMOL AYE
BARBER AVE
WINSHIF ROALE
REL1.IR RI.WER
LIKDARD &T
LINCOLN AWE
SHAD® LAME
CENTER ELWH
MAFROYME AWE
TALETA AVE

RLOWOOD HiY

STRJCTURE MAME

FedTiere
Roiting

1

o
.':l-'J'-"'

; : st gl
Marin Er'.v|:|g|E5.t:-n;:{jli_m-.:I

KOS
SLMD
RS
SRF
LRF
SRF
Ri¥5
SLMC
SLMLC}
SLMO

SRF

0300
ang
Q200
azxaon
Q200
0200
Qoo
200
Qoo
0200
Q100
0200
0200
oznon

LMES

4.2 5

97.6 3

s> 47,9 3

Fiy §2.0 3

6.5 2

FO 46,6 2

3

96.% 2

so 79.7 2

Fn 62,9 2

F  75.7 2

Foroo 55,1 Tl

azr.% 2

93.8 1

ED SUFF  BYP
FO PRATE LEM QNN

i,
Tl
3000
2000
1500
1500
oeo
1560
o
5735
11801
1500
100040
10043
A
L L

-

[ o T
A

Do kber

1;'.,_;4n-r‘!-

12.2
13.4
11.%
5.5
P
3.

L

14.
13.

(N, ]
L = S R L B R O w

16,

—BE Bran,

119
101
204
0l
204
111
T
119
201
111
204
104
501
119

12,
13,

g
3.
)

[ N L

1.

14.
13.

1G.0

STR RIMMAY

T¢F WIDTH

' ﬁinﬁt-
=ALh Dol reagin """'"'i"-"'""'l e

.Itl'l'l'-ll-!

Bfrarorar ool
LB
a4,
99.
9%,
5.
94,
.
oq.
g,
a9
B
4%

peb

99
L

89,
83,

oty
G
Gor
59
To
on
3
23
2O

o
a9

W

I'.l':l':_I

1970
1570
1930
1930
1930
1975
1930
1362
1959
1930
1340
1930
1239
1369

e e E e e m Em e m e m——m———m = MWW EE Ao mdls mmm mmEmm EEEEm—— = r N EEL o e o e e

AMCAHIZ 3
2PCLOBA
27008
27CO08G

B4
o4
04

MILLER CREEK

GALLINAS CREEK

Gall.lNaXk KR

04 ARROYO SAN JOSE

LA GALLTMAS AVE
FREITAZ FREY
[.AS GALTHAS AY

EEL MARIN KEYS BL

7.5 3
2.0 2
6.3 2
78.0 199



ExprranATION OF CoLUMN HEADINGS FOR SUFFICIENCY RATING ITEMS

HEADING

PKD RTE_S

POSTMILE

NBI
ITEM

5

11

100

DESCRIPTION

P =Record Type (NBI Item 5A)
1 = Route on structure
2 = Single route under structure
3,4 ="0On" routes not part of National Bridge Inventory
A = First of multiple routes under
B-Z = Remaining routes under structure
* = Structure is not part of National Bridge Inventory
K = Kind of Highway (NBI Item 5B)
1 = Interstate
2 = U.S. Numbered Highway
3 = State Highway
4 = County Highway
5 = City Street
6 = Federal Lands Road
7 = State Lands Road
8 = Other
D = Designated Level of Service (NBI Item 5C)
0 = None of the below
2 = Mainline

3 = Alternate
4 = Bypass
6 = Spur

7 = Ramp, Wye, Connector, etc.

8 = Service and/or unclassified frontage road
_RTE = Route Number (NBI Item 5D)
S = Directional suffix (NBI Item 5E)

Directional suffix is not used in California's bridge
inventory. Instead, this item indicates whether the
route is part of the "Subsystem of Highways for the
Movement of Extralegal Loads" (SHELL).

S = Route is part of SHELL
0 = Route is not part of SHELL

Postmile (with prefix) in miles. Although 3 decimal places are
shown, the milepoints are currently accurate only to the hunderdth
of a mile. Postmiles are shown for state-owned bridges only.

STRAHNET Highway Designation



BYP
LEN

LNES
ONUN

AADT

APPRD
WIDTH

RAIL
RATE

STR
TYP

19

26

29

36

0 = Not a STRAHNET highway

1 = STRAHNET highway

2 = STRAHNET highway crossing over or under a
STRAHNET highway

Bypass detour length in kilometers.

The first two characters are the number of lanes on the structure.
When the route is on the structure, the second two characters show
the total number of lanes under. When the route is under the
structure, the second two characters show the number of lanes
carried by that route.

Average daily traffic.

Width of the approach roadway, shoulders included, in meters.

Ratings for Bridge Railings, Transitions, Approach Guardrail, and
Approach Guradrail ends.

0 = Does not meet currently accepted standards.

1 = Meets currently acceptable standards

N = Not applicable or not required

Structure type (Material and Design)
First character (Material) NBI Item 43A:
1 = Concrete
2 = Concrete continuous
3 = Steel
4 = Steel continuous
5 = Prestressed concrete
6 = Prestressed concrete continuous
7 = Wood or timber
8 = Masonry
9 = Aluminum, wrought iron, or cast iron
0 = Other
Second & Third characters (Design) NBI Item 43B:
01 = Slab
02 = Stringer/Multi-beam or Girder
03 = Girder and Floorbeam System
04 = Tee Beam
05 = Box Beam or Girders - Multiple
06 = Box Beam or Girders - Single or Spread
07 = Frame (except frame culverts)
08 = Orthotropic
09 = Truss - Deck
10 = Truss - Thru



11 = Arch - Deck

12 = Arch - Thru

13 = Suspension

14 = Stayed Girder

15 = Movable - Lift

16 = Movable - Bascule
17 = Movable - Swing
18 = Tunnel

19 = Culvert

21 = Segmental Box Girder
22 = Channel Beam

00 = Other
RDWAY 51 Bridge roadway width curb-to-curb (meters)
WIDTH
VCLR 53 Minimum vertical clearance over bridge roadway (meters). 99.99
OVER means no impaired vertical clearance. 0.00 means not applicable
(Bridge does not carry a roadway).
YEAR 27 Year of Original Construction
BLT
INVR 66 Inventory Rating (Gross Load in Metric Tons)
RATE
OPER 64 Operating Rating (Gross Load in Metric Tons)
RATE
COND Condition Ratings (9 = Best, 0 = Worst, N = Not Applicable)
DSSC 58 D = Deck
59 S = Superstructure
60 S = Substructure
62 C = Culvert
APPRS Appraisal Ratings (9 = Best, 0 = Worst, N = Not Applicable)
SDUWA 67 S = Overall Structural Evaluation
68 D = Deck Geometry
69 U = Underclearances (Both Vertical and Horizontal)
71 W = Waterway Adequacy
72 A = Approach Roadway Alignment
SUFF Sufficiency Rating calculated according to FHWA formula.

RATE



Lagunitas Road Bridge — Background, Site, and Geotechnical Investigation

APPENDIX D — PROJECT PHOTOS
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LAGUNITAS ROAD BRIDGE — PROJECT PHOTOGRAPHS

Lagunitas Road Bridge — Looking Upstream Prior Bridge Rail and Suspended Pipes
to Annual Channel Maintenance Excavation

West Pier Prior to Maintenance Excavation North Bridge Rail and Deck Surface



LAGUNITAS ROAD BRIDGE — PROJECT PHOTOGRAPHS

Looking Upstream After Annual Channel
Maintenance Excavation

East Bridge Abutment East Bridge Pier and Abutment



LAGUNITAS ROAD BRIDGE — PROJECT PHOTOGRAPHS

West Bridge Pier — Orange Stakes Mark Locations Bridge Girders and Diaphragms — Looking West
of Boreholes

Bridge Girders and Diaphragms — Looking East

West Bridge Pier — Boreholes



LAGUNITAS ROAD BRIDGE — PROJECT PHOTOGRAPHS

Concrete Girder Spalled from Debris —Looking East Pier / Girders - Looking West
D-4



LAGUNITAS ROAD BRIDGE — PROJECT PHOTOGRAPHS

Scour Damage to South Side of East Wingwall

Small Void in East Face of East Pier at Base of
Girder

D-5



LAGUNITAS ROAD BRIDGE — PROJECT PHOTOGRAPHS

Closeup of Scour Damage to South Side of East
Wingwall

Exposed Reinforcing Steel — North Girder
Connection to West Pier Looking South

Exposed Reinforcing Steel Under South Sidewalk
Support Beam

Exposed Reinforcing Steel — North Girder
Connection to West Pier Looking North

|

Construction Joint — West Abutment/Wingwall



LAGUNITAS ROAD BRIDGE — PROJECT PHOTOGRAPHS

Looking Up at North Girder — Spalling / Abrasion
from Debris During High Flow

Closeup of Visible Reinforcing Steel in North
Girder Looking North Gradation of Material Removed from Test Pit

Preparing Silt Fence for Test Pit Silt Fence Adjacent to Pier / Test Pit



LAGUNITAS ROAD BRIDGE — PROJECT PHOTOGRAPHS

Timber Crib / Test Pit Material Under Bottom of West Pier Footing

Test Pit Location to West of West Pier

D-8



Lagunitas Road Bridge — Background, Site, and Geotechnical Investigation

APPENDIX E — STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS, DIVISION
OF HIGHWAYS - STANDARD SPECIFICATIONS

JANUARY 1930 (EXCERPT)

NOT IN ELECTRONIC FORMAT

02/06/02



Lagunitas Road Bridge — Background, Site, and Geotechnical Investigation

APPENDIX F - AMERICAN ASSOCIATION OF
STATE HIGHWAY OFFICIALS — STANDARD
SPECIFICATIONS FOR HIGHWAY BRIDGES —
1935 (EXCERPT)

NOT IN ELECTRONIC FORMAT
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Lagunitas Road Bridge — Background, Site, and Geotechnical Investigation

APPENDIX G - U.S. DEPARTMENT OF
TRANSPORTATION BRIDGE INSPECTOR’S
TRAINING MANUAL 90 (EXCERPT)

NOT IN ELECTRONIC FORMAT

02/06/02
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APPENDIX H - SCOPE OF SERVICES
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FROM

USAER-SF QRSPN-CT

CESPN-ET-ED 28 Aupust-1001
10 September 2001

REVISED SCOPE OF WORK

SUBJECT: Evaluation of Altcrnatives, Lagunitas Road Bridge, Corte Madera Creek
Project, Town of Ross, Marin County, CA

CONTRACTOR: Bem C. Gerwick, [nc.
CONTRACT NO.:  DACW07-00-D00A3

AUTHORIZATION: Section 204 of Public Law 89-789, the Flood Control Act of
1966 and the WRDA of 1986

1.0 INTRODUCTION
1.1 Objectives

The Scope of Work for the subject task describes the requirements for and evalualion of
alternatives in the vicinity of the Lagunitas Road Bridge over Corte Madera Creek. The objective
af the work is to determine the impact, f any, that the Comps® flood control project will have on
the bridge.

2.0 BACKGROUND

The praject purpose is to provide flood protection for residential, commercial, and public
property along the Corte Maderz Creek in Marin Countly. This project will actually be the
completion of the Corle Madera Creek Flood Control Project that started many years ago. The
features include 2 combination of a sediment basin, channel! excavation, minimal channel
widening, raising of existing floodwalls, and replacement of an existing fish ladder.

The T.agunitas Road Bridge, constructed in 1902 by the Town of Ross, has been identified as an
architecturally significant structure, Proposed work in the vicinily of the bridge includes channel
excavstion and replacing the existing wall on the upstream face with a diversion culvert, which
will be placed behind the bridge abutments.

3.0 DESCRIPTION OF WORK

3.1 OBLIGATION OF ARCIIITECT-ENGINEER (A-E):

The A-E shall provide engineering services to the San Francisce District Corps of Engineers
{CESPN-ET) by performing a structural analysis of the bridge at Lagunitas Road on Corte
Madcra Creck as shown on the enclosed map. An investigative report shall be furnished 16 the
Corps. The A-E shall furnish all necessary personnel facilities, equipment, materials and
transportation to perform the work described herein in a professional mammer, A-E Contractar
representatives shall be available to meet with Govermment personnel as required by the
Contracting Officer {CQO} or the CO's desipnated representatives. It shall be the A-E’s

Tof5
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respongibility to conduet all investigation necessary te obtain any additional data required and 1o
notify all property owners and tenants priar to performing work.

3.2 Staffing Requiremcnts

The A-E shall provide trained, qualified and certified stafl to perform all the acuivities specified
heremn. The activities include preject management, inspections, record keeping, report writing
and mectings. The A-E shall have a sufficient number of professionals and/ar technicians to
perform all activities m a timely, safe and efficient manner.

3.3 OBLIGATION OF THE GOYVERNMENT:

Government personnel will be available for sdvice, guidance and comments on all work under
this contract. Any comment, advice and/or guidance given by the Government personnel witl be
to assist the A-E in performing the work and will not change his scope of services or release the
A-E from performing all work required unless written notification of such, signed by the
Contracting officer or the CO’s designaled representative is received by the A-E.

3.4 Work Tasks
3.4.1 CENERAL:

Flood control measures ta be taken on Corte Madera Creek will involve channel modifications in
the vicinity of the Lagunitas Road Bridge. One alternative proposes replacing the wall on the
upstream face of the bridge, and installing a new diversion culvert at this location. No
documentalion is currently available for this bridge.

= Determine type 2nd location of foundations
Survey bridge and provide dimensions, location, and skew angle between the bridge
centerline 2nd roadway.

142 TASKS

1. Background Investigation
a. Investigate city, county and state agencies for as-bui‘t drawings or records,
b. Obtain histerical records of inspection and/or Tepairs from CALTRANS
and/or other agencies. (Some CALTRANS inspection records have already
been requested, dating back w 1977).
¢. Ifno as-built drawings exist, resgarch records, drawings, design details of
similarly constructed bridges in the vicinity of the seme ern.

2, Site Investipation
This tasX is to be performed only in the event that no camplete as-buile drawings are
found for the subject bridge, per 3.4.2.1.

a. Perform z site survey of the bridge, identifying existing streambed clevation,
elevations of piers, headwalls, bridge deck, skew angle in stream, location,
and other relevant feature locations and/or elevations. Provide cross-section
of the bridge centerling, headwal!, and piers. This should include a brief
visual inspection of the physical condition of the bridge.

b. Delermine as-built cross sections and ditnensions of relevant structural
features, such as girders, piers, etc. Prepare drawings/skeiches of plan,

2of5
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elevation, sections, headwalls and piers, in sufficient detail o document
which will lead ta a structural evaluation.
¢. [dentily locations subject 1o scour or previous damage frem scour.

1. Geotcehnigal Investigalions
a.  Bletermine picr foundation type, configuration, and as-bwilt dimensions
{spread (ooting, piles, spacing, tip elevation - if possible). Propose to:

i.. Conduct vertical borings and/or soundings 1o determine the
approximate outline of the pier foundation. At the same time, a test
boring to determine soil profile would be drilled in the existing
strcam channel. Depending ugon the matetials encountered, and the
size of the footing footprint, a detormination would be made
concemning the probability of a spread foating or a pile cap / piles.

*Note: Steps 1t and iii are optional. A-E shall consult with Coms
persommel afler comnpletion of step {3.2.1.). Corps persennel shall then
determinc whether step ii is necessary. A-E shall prowade a separate,
optional price {or completion of work in steps 11 and 1e.

1. If a pile cap and piles seem likely, proceed with an zngle bore{s)
adjacent to the pier from the upstream end of (he pier. (Review
procedure with Corps to minimize likelihood of damage to
structure).

1. A-E shall consult with Corps persorset at completion of step
ii to determing the necessity of step .

1. If piles are detected, excavate a test pit adjacent to the pier on the
downstream face to determine number, arranpement, diameier and
spacing, if possible and practical. {Two melhalds of excavating this
test nit ar¢ to be evaluated based on cosl, constructability and safety.)

b. Determine headwall foundation configuration and as-built dimensiens
{depth, existing base of wing walls, existing apron, spread fogting, or pile
cap).

i. Excavatc one test pit adjacent to west headwall in vicinity of existing
flap-gate to determine depth of headwall fonting.

ii. Drill s2quenced boreholes vertically from west bank road shoulder at
surface to determine presence of wing wall, apron, spread footing or
ple cap.

¢. Develop boring logs to determine sotl profile affecting bridge foundation.
Rorings and testing shall include such information as top of rock, yane shear
tests or penciralion biow counts, and soil classification. Propose to:
i.  Drill onc borehole in streambed {o obtain soil profile.
ii. Obtain soil profiles from two boreholes at west bank road shoulder.

4. Stuctural Analysis:
No structural analysis will be performed under this contract. A scope of work for

the structural analysis of the Lagunitas Read Bridge, based on information
provided under the work of this contract, will be provided at a later date.

3of5
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5.  Final Report submiited to COE:

Initia} submittal - The A-E shall provide the Government one hard copy of
A-E’s report of findings. The Government reserves a period of five (5)
calendar days to comment on this submittal.

Final submittal - The final submittal shall contain all the revisions
required as a resuit of the Gavernment's initial review.

4.0 PERMTTS:
The AL shall obtain any permii needed to perform work.
5.0 PERIOD OF SERVICE

Praject to be completed within 6C days of the notice to proceed. The Corps recognizes that
required permits from the Califomia Department of Fish and Game require a period of 20 to 5
days for approval. Shoutd the Department of Fish and Game fail to issue the permits within a
reasonable time before 31 Oclober, 4 cantract change order extending the period of serviee may
be issued.

6.0 ADMINISTRATIVE INFORMATION

Mr. Scolt Nicholson is the Project Manager for the Corps of Engineers in San Francisco. Mr. Hill
Firth is the Corps of Engineers water resources engineor for the Corps af Engineers in San
Francisco. Christina Broscius is the civil design engineer for the Corps. Please direct alt
correspondence: ta Ms. Broscius.

Pertinent data for the Corps representatives follows;

Mr. Scott R Nicholson

ATTN: CESPN-PM-C

333 Market Street

San Francisco, CA 94105

Phone: 415-977-8706

FAX: 415-077-843!

Emmail: "S_ggtt_._R__.Nicholson@spd.usace.armv.mil

Mr. William R Firth

ATTN: CESIN-ET-EW

3133 Market Street

San Francisco, CA 94105-2197

Phone: 415-977-B592

FAX: 415.977-8695

Email: William.R.Firth@spd.usace army.mil

Ms. Christina T Broscius
ATTN; CESPN-ET-ED
333 Market Strect
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San Francisco, CA 94105-2197

Phone: 415-977-8539

FAX: 415-977-8695

Email: Christina. T Brogeivs@spd.wsace.amy.mil

7.0 SAFETY REQUIREMENTS:
The A-E shall comply with al] applicable safety regulations of the current 11.5. Army Corps of

FEngineers Safety and Health vequirements manual EM 385-1-1, and shal! acquaint himself and
his persoaned with the safcty requirements governing the area in which the work is being done.

50f5
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