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Executive Summary  

The County of Mendocino (County) intends to replace the Mattole River Bridge (Br. No. 10C-0181) on 

Briceland Road.  The project is located approximately 0.75 miles south of the Humboldt County line.  

Federal Highway Bridge Program (HBP) funding with Toll Credit match will be used for the design and 

construction of this structure with no matching funds required of the County. 

The existing bridge is a single span, double railroad flatcar bridge supported on concrete abutments.  At 

approximately 50-feet long, it is too short and too low for the channel, resulting in pressure flow during 

the design storm and scour at the abutments.  It has deteriorated to the point that it needs to be replaced.    

The recommended replacement structure is an 81-foot long, single span, cast-in-place, post-tensioned, 

reinforced concrete box girder bridge supported on spread footings founded in bedrock along the same 

basic alignment as the existing road.  The estimated construction cost for this alternative is $4,428,803 

including roadway approaches, removal of the existing structure, and 25-percent contingencies. 

To accommodate traffic during construction, a temporary detour will be constructed approximately 100-

feet upstream of the existing bridge.  The detour will follow an older road alignment that was abandoned 

when the current structure was built. 

This Alignment Study and Type Selection Report discusses the constraints for this project and the options 

for replacing the existing structure.   
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Introduction 

The County of Mendocino (County) has received Federal Highway Bridge Program (HBP) funding to 

replace the Mattole River Bridge (Br. No. 10C-0181) on Briceland Road, located approximately 0.75 

miles south of the Humboldt County line.  The funding for the design and construction of this structure is 

100 percent financed through the HBP / Toll Credit programs with no matching funds required of the 

County. 

It is proposed to replace the bridge on the existing alignment with a slightly longer and higher structure to 

better fit the existing channel and reduce scour potential.  A temporary bridge or low water crossing 

detour will be constructed approximately 100-feet upstream of the existing bridge along an alignment 

previously used for the same purpose to serve traffic during construction.   

The proposed replacement bridge will conform to AASHTO minimums in accordance with AASHTO-

Guidelines for Geometric Design of Very Low-Volume Roads, Second Edition, 2001, and will be a two-

lane, 81-foot long, single-span, cast-in-place, post-tensioned, reinforced concrete box girder bridge that is 

on alignment with the existing roadway. Depending on the type of guardrail selected during final design, 

the overall proposed bridge width is approximately 28 feet.  The roadway approaches at the new bridge 

would be widened to accommodate two 10-foot paved lanes with 2-foot paved shoulders, for a clear 

width of 24-feet. The road approaches will then be tapered to match the existing roadway.  Approximately 

260 feet of approach roadway will be replaced on the south approach and approximately 200-feet on the 

north approach. 

This report addresses the project design criteria including structural, site, hydraulic, seismic, roadway 

geometrics, and construction staging requirements. Guidelines used to evaluate the replacement 

alternatives and their supporting costs are included in this report. The alternatives presented include the 

advantages and disadvantages of each option. 

Existing Condition - Bridge Number 10C-0181 

The existing bridge is located in a rural area on Briceland 

Road about 21 miles southwest of the town of Garberville.  

The County collected traffic counts on Briceland Road in 

early October of 2022 and determined the Average Daily 

Traffic (ADT) to be 117.  The Future ADT (2042) is 

projected to be 174. The bridge spans the Mattole River, a 

modestly sized seasonal stream that drains mostly 

undeveloped forest land primarily to the south and west.  

The Mattole River flows north approximately 62 miles 

through the coastal range until it reaches the Pacific Ocean 

approximately 10 miles south of Cape Mendocino near Sea 

Lion Rock.  The bridge has a history of scour at the 

northerly abutment footing and has been determined to be vulnerable to scour due to the shallow spread 

footing foundations; however, subsequent bridge inspection reports by Caltrans have indicated that the 

channel appears stable over time. 

Briceland Rd at Mattole River Looking North 
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The existing bridge was constructed in 1967 and as-

built plans are not available.  It is a narrow, 1-lane, 1-

span double rail car bridge with timber deck supported 

by reinforced concrete closed end abutments on an 

unknown foundation that is assumed to be spread 

footings.  The Sufficiency Rating is currently listed as 

72.7, although it was 25.6 when programmed for 

replacement.  The low Sufficiency Rating at the time 

was a result of the fracture critical steel elements 

making up the deck, and as a result, Caltrans requested 

that the County program the bridge for replacement.  The 

bridge is approximately 15-ft wide and 50-ft long on a 

straight alignment with paved roadway approaches.  The existing abutments are poorly aligned with, and 

intrude into, the channel which is on a curved alignment as it passes under the bridge.  Due to the 

unknown foundations, the bridge has been classified as “scour critical”. 

It is assumed that the change in Sufficiency Rating is a result of the changes to the national standards 

developed by the Federal Highway Administration (FHWA) in 2013 that were implemented after the 

bridge was originally programmed as there has been no rehabilitation of the existing structure.  The new 

element inspection methodology has been known to result in changes to related bridge condition and 

appraisal ratings without significant physical changes to the bridge.  It is noted that in preliminary 

meetings with Caltrans, Caltrans agreed that the existing structure should be replaced.   

Purpose and Need  

The purpose of this study is to provide an assessment of various bridge replacement options, including 

roadway alignments, and recommend a preferred alternative.  The proposed project is to replace the 

structurally deficient 1-span, double rail car bridge with a modern scour and earthquake resistant bridge, 

designed to carry the full array of code-prescribed loads. The new structure and road approaches will 

provide an improved crossing owing to the wider superstructure, standard barrier rails, and metal beam 

guardrail transitions at the bridge ends. The proposed roadway cross section and bridge deck clear widths 

will allow for the safe passage of vehicles for a low-volume roadway, as recommended in AASHTO-

Guidelines for Geometric Design of Very Low-Volume Roads, Second Edition.   

Design Criteria 

Current bridge design standards used in California consist of AASHTO standards as augmented by 

Caltrans.  Our assessment of the Briceland Road bridge replacement project follows the design guidelines 

outlined in these standards. 

Additionally, the following basic criteria, coupled with Caltrans design guidelines, were used to develop 

the initial design concepts: 

1. The structure type should fit the topography and functional requirements of the site and be 

familiar to California contractors to ensure maximum quality and price value for the County; 

2. The structure should require low maintenance and provide easy access for routine inspection; 

3. The structure should be of a type that facilitates quick, efficient construction to minimize 

inconvenience to the traveling public; 

Briceland Rd at Mattole River Looking South 
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4. All solutions must be economically justifiable and demonstrate economic benefits to the County 

as well as to the taxpayers; 

5. Geometrics should provide a 30-mph design speed if possible. 

Hydraulics 

The Mattole River generally flows northly 

through the project area draining 

approximately 5.7 square miles at the bridge 

site as shown in the figure to the right. The 

Mattole River flows north approximately 62 

miles through the coastal range until it reaches 

the Pacific Ocean approximately 10 miles 

south of Cape Mendocino near Sea Lion Rock.  

HEC-RAS modeling indicates that the existing 

bridge will pass both the 50-yr and 100-yr 

storm events, but with the 100-Year event 

impinging on the deck of the bridge and 

generating approximately 1-foot of backwater. 

The new bridge will be configured to better fit the channel and eliminate backwater effects. 

Table 1 below shows the estimated 50-yr and 100-yr discharges in the Mattole River and water surface 

elevations at the Bridge. 

Table 1: Estimated 50-yr and 100-yr discharges and water surface elevations for bridge design 

 Design Base 

Recurrence Interval 50-yr 100-yr 

Discharge (cubic feet per second) 2,755 3,530 

Water Surface (elevation in feet at upstream 

face of Bridge) 
1,062.9 1,064.2 

Current Freeboard 0.71-ft -0.59-ft 

Design Freeboard Post-Tensioned Box 3.3-ft 2.0-ft 

Design Freeboard Conventional Box 2.3-ft 1.0-ft 

 

Scour Analysis 

Scour at the northerly abutment (Abutment-2) footing has 

been noted as an issue since 2007 and there is a scour 

Plan of Action dated 09-26-2007 on file.  Since 2007, 

from between 12-feet to 16-feet of the abutment footing 

has been exposed on the left side and undermined from 3-

inches to 6-inches.  The channel bottom has typically 

been approximately 16-inches below the top of the 

footing.  Although the scour is prominent, cross sections 

taken of the channel between 2007 and 2017 show no 

significant change at the critical locations, indicating that 

the channel itself is relatively stable. 

Mattole River at Briceland Road Drainage Basin 

5.7 sq. mi. 

Project 

Scour at Northerly Abutment Footing 
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Avila and Associates performed a scour analysis as part of their Hydraulic Study.  They noted that limited 

cross section data dating back to 2002 provide no indication of channel degradation, and future 

degradation at the proposed bridge is assumed to be negligible.  Avila and Associates looked at both 

contraction scour and abutment scour and developed the following table for Long Term and Short Term 

Scour Depths: 

Long Term & Short Term Scour Depths 

Support No. 
Degradation Scour 

Depth (ft) 

Contraction Scour 

Depth (ft) 

Short Term (Local) Scour 

Depth (ft) 

Abut-1 0 N/A* 7 (Elev. 1041)** 

Abut-2 0 N/A* 7 (Elev. 1041)** 

* Abutment scour calculations are inclusive of contraction scour. 

** Abutment scour will be limited by scour resistant material to Elevation 1041. 

Geotechnical Explorations & Foundation Options 

Willdan Engineering retained the services of Blackburn Consulting, Inc. to perform subsurface 

investigations and provide Willdan with preliminary foundation recommendations for the replacement 

structure.  Blackburn made two site visits, one in 2012 and another in 2019.  Blackburn retained Taber 

Drilling to drill and sample two exploratory borings (R-12-01 and R-12-02) to a maximum depth of about 

50 ft near the proposed abutment locations, supplemented by two shorter roadway borings to depths of 5 

ft at the approaches.  In March 2019, Blackburn performed two seismic refraction survey and two hand 

augers along the originally proposed upstream alignment. 

Blackburn identified two geologic units in their borings. 

Unit 1: This unit consists of unconsolidated alluvial soils. In borings R-12-01 and R-12-02, this 

unit extends from ground surface to a depth of 7.0 to 7.5 ft (approximate elev. 1060.5 ft) and 

consists of loose to medium dense silty gravel and silty sand layers. In hand augers HA-19-03 and 

HA-19-04 

Unit 2: This unit underlies the Unit 1 soils and consists of sedimentary rock (graywacke). In 

general, we describe the rock as decomposed to moderately weathered, soft to moderately hard, 

and very intensely to intensely fractured/sheared. The upper 2 to 3 ft of this unit was augured to 

essential refusal, then cored with a diamond drill bit to the maximum depth explored (50.1 ft, 

elev. 1,017.5 ft). 

In Boring R-12-01 (south bank), core recovery within the rock unit averaged about 91% with Rock 

Quality Designation (RQD) between 0 and 88% (average 27%) consistent with a “very poor to poor” rock 

mass quality classification based on Table 4.4.8.1.2A, Caltrans Bridge Design Specifications, November 

2003. 

In Boring R-12-02 (north bank), core recovery within the rock unit was 100% with Rock Quality 

Designation (RQD) between 44 and 93% (average 60%) consistent with a “fair” rock mass quality 

classification based on Table 4.4.8.1.2A, Caltrans Bridge Design Specifications, November 2003. 

The ½-inch diameter steel probes terminated within 12 to 18-inches of channel surface. Rock is 

anticipated at or near the base of probes. 
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In Boring A-12-03, Blackburn encountered dense silty sand to the full boring depth of 5 ft. In Boring A-

12-04, Blackburn encountered (medium dense) silty sand to about 2 ft underlain by decomposed 

sedimentary rock (greywacke) to the full boring depth of 5 ft. 

Blackburn encountered sandy silt to depths of 6.8 and 5.7 ft respectively (about elev. 1051.3 ft) in hand 

augers HA-19-03 and HA-19-04 where they encountered essential refusal (approximately 2.5 ft below the 

channel bottom). Blackburn interpreted refusal to indicate weathered bedrock. 

Blackburn’s seismic refraction lines (SR1 and SR2) are consistent with their hand augers and show what 

they interpret as soil/rock (velocity greater than 3,000 fps) boundary at an approximate elevation of 1050. 

They did not encounter the abutment backfill in our explorations. 

Blackburn recommended that new bridge foundations should be founded within competent rock resistant 

to erosion encountered in their borings below approximate elevation 1041. 

Blackburn used the Caltrans ARS Online Version 3.02 (web-based tool) to evaluate the minimum design 

acceleration response spectrum (Design Response Spectrum) for design of the proposed bridge. The 

Caltrans Seismic Design Criteria Version 2.0 (April 2019 including October 2019 Interim Revisions) 

states that the Design Response Spectrum for a Safety Evaluation Earthquake is based on the 2014 USGS 

Seismic Hazard Map for the 5% in 50 years with adjustment factors for near-fault and basin amplification 

effects. 

Blackburn classified the underlying soil as Class S1 because foundations will be founded in rock. 

The table below provides a summary of their ground motion study results. 

Ground Motion Study Results 

Latitude/Longitude 39.993650°/-123.924628° 

Peak Ground Acceleration (PGA) 0.57g 

VS30 (Small Strain Shear Wave Velocity) 1 1150 meters per second 

Near Fault Factor 1 

Basin Amplification Factor N/A 

 

 

Nearest Holocene or Younger Fault2 

San Andreas fault zone 

USGS Fault ID: 1 

Style: Right lateral 

Dip: 90⁰ 

Maximum Moment Magnitude (Mmax) = 7.65 

Site to fault distance (RRUP) = 7.5 miles 

Design Magnitude (M) and Site-to-Fault 

Distance (RRUP) Using 2014 USGS 

Deaggregation for PGA 

 

Mmean = 7.87, RRUP = 16.7 miles 

1 VS30 estimated using the boring data in accordance with Appendix A of Caltrans “Methodology for Developing Design 

Response Spectrum for Use in Seismic Design Recommendations”, November 2012. 

2 Jennings, C.W., Bryant, W.A., Fault Activity Map of California, California Geological Survey, Geologic Data Map No, 6, 

2010, https://maps.conservation.ca.gov/cgs/fam/ 
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Blackburn’s recommended design spectrum is included in Appendix A of the Preliminary Foundation 

Report. 

Based on the subsurface conditions encountered in the borings, Blackburn felt the most feasible 

foundation alternative for the bridge replacement is Cast-In-Drilled-Hole (CIDH) piles or deepened 

spread footings bearing on or in rock. They determined that driven piling is not a suitable foundation 

alternative since the piles would likely experience refusal to driving or exceed allowable pile driving 

stresses within the rock formation prior to reaching the necessary tip elevation to resist lateral loads. 

They noted that spread footings can achieve necessary bearing on the underlying rock. However, there is 

potential risk of footing excavation bottom disturbance associated with potential seepage into footing 

excavations from the creek, and/or the risk of bearing capacity failure if scour into resistant rock occurs 

over time and/or scour countermeasures fail. 

They also noted that CIDH piles with “rock sockets” can be used to support the bridge abutments but may 

require rock coring and dewatering for installation, and would require a minimum diameter of 24 inches, 

slurry drilling and gamma-gamma tube inspection due to the potential of encountering groundwater 

(seepage from the creek) which increases the risk of CIDH pile defects/anomalies occurring during 

installation. 

In preliminary correspondence, Blackburn indicated that spread footings must be embedded a minimum 

of 12-inches into competent bedrock and would provide a maximum ultimate bearing capacity of 8,000 

pounds per square foot (psf). 

Aesthetic Recommendations 

The replacement structure at the Mattole River will follow the general aesthetic guideline established by 

Caltrans balancing the overall structure with the site to the greatest degree practicable.  

Utilities 

There are overhead utilities within the project boundaries consisting of power and phone service on 

shared joint poles.  The utilities will remain as overhead utilities.   

Construction Staging Areas  

Three potential staging areas have been 

identified.  One is a small open area along 

the west side of the road approximately 275-

feet south of the existing bridge.  The other 

two potential staging sites are on private 

property just over the Humboldt County line 

to the north approximately 0.8 miles and 1.25 

miles from the project site.    

Potential Staging Area South of Bridge Site 
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Study Alternatives 

Various alignments and bridge types were considered and evaluated for the bridge replacement.  While 

realigning the roadway was not a primary goal of the project, a minor realignment had the potential to 

eliminate the need of a low water crossing detour by utilizing the existing road to accommodate traffic 

during construction.  Three primary alignments were considered for this project: 

• Following the existing alignment  

• Realigning to the upstream side of the bridge 

• Realigning to the downstream side of the bridge 

The basic alignments were used as starting points to develop minor variations of the main alignment to 

improve sight distance, increase design speed, simplify constructability, and minimize impacts to the 

surroundings. 

In conjunction with each basic alignment, various bridge types were considered including:  

• Clear span options 

• Multi-span options 

• Cast-in-place options 

• Precast options 

The main objectives when evaluating the various alignments and bridge types were to: 

• Minimize impacts to the channel, 

• Minimize impacts to the surrounding trees, 

• Eliminate the backwater created by the existing bridge, 

• Improve sight distance, 

• Obtain a 30-mph design speed, 

• Complete construction in a single season, 

• Balance impacts from a higher fill associated with a clear span bridge with piers in the channel 

and less approach fill, and 

• Balance temporary impacts from a low water crossing detour with long term impacts of a 

realigned roadway. 

With each of the three primary alignments, an attempt was made to develop variations where the 

alignment at the bridge was on a tangent section allowing for the use of precast elements to eliminate the 

need for falsework and minimize impacts to the channel.  

A detailed analysis was not performed for each variation of each major alignment and bridge type.  

Instead, a broad overview was used to categorize the potential for disturbance, and the alignments and 

bridge configurations that had similar problems were not studied individually.  The various alignments 

and structure types reviewed can be found in Appendix A. Figure 1 below is the topographic site map 

showing the proposed detour alignment along the prior road alignment. 
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Figure 1 - Proposed Detour Alignment on Prior Road Alignment 

Alignment 1 – Existing Alignment: 

As can be seen from the site photos, this is a 

heavily wooded area with trees encroaching 

right up to the roadway.  By general 

inspection, following the current alignment 

to the greatest extent practical with only 

enough widening to accommodate the new 2-

lane bridge, will result in the least overall 

disturbance to the surrounding park land.  

Alignment 1 basically follows the existing 

roadway with minor improvements to the 

curves on both approaches to improve sight 

distance and increase design speed.  With 

improved roadway geometrics, the bridge could be located on a tangent section of roadway, however site 

constraints resulted in a design speed of 27-mph, slightly less than the desired 30-mph.  A temporary 

crossing (most likely a temporary bridge crossing due to elevation differences between the bottom of the 

channel and the top of the bank) either upstream or downstream will be required to keep the road open 

and accommodate traffic during construction.  A temporary crossing will result in additional impacts, but 

they will be temporary.  As the original road and bridge crossing from the prior replacement is located 

upstream, it is proposed to follow that alignment with the detour crossing to reduce impacts.  

Similarly, by general inspection, a clear span structure will result in the least amount of disturbance to the 

channel.  As with all three alignments, the amount of impact is a function of the bridge type and longest 

span.  Single span structures, being thicker than 2- or 3-span slab bridges of the same overall length, 

impact the road approaches more than multi-span bridges.  This is due to the roadway profile elevation 

being controlled by the minimum freeboard required from the bridge soffit to the water surface elevation 

of the design storm.  A deeper structure depth requires a higher roadway profile to maintain the freeboard.  

For any given structure, the superstructure depth is a function of the Depth-to-Span (D/S) ratio.  

Existing Bridge Looking North 
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Therefore, generally, for any given bridge type, a longer span results in a deeper structure depth.  At this 

location, a single span structure depth is nearly three to four times thicker than a 3-span slab bridge.  The 

thicker structure requires the road profile to be raised, resulting in a greater footprint for the roadway 

approach fills. 

Of the three alignments analyzed, Alignment 1 results in the shortest bridge length and the least impacts 

to both the channel and the roadway approaches. 

Alignment 2 – Upstream Alignment: 

Alignment 2 generally realigned the roadway to the upstream side of the existing bridge.  This alignment 

was developed under the premise of increasing the roadway design speed and having the new bridge far 

enough upstream of the existing bridge that the existing bridge could accommodate traffic during 

construction and eliminate the need for an on-site detour.   

The primary advantage of the upstream option is that it generally followed the alignment of the old road 

alignment that was in place before the current bridge was built.   By placing the roadway on this general 

alignment, the existing bridge can be utilized for traffic during construction.  The upstream alignment also 

had the advantage of a slightly greater design speed (an additional 3-mph for a 30-mph design speed) and 

slightly better roadway geometrics. 

There were several drawbacks to this alignment.  Due to the site geometry, it resulted in the bridge being 

located on a curved portion of roadway instead of a tangent section.  This would preclude the use of 

precast elements.  Additionally, clear spanning the channel on this alignment had the disadvantage of 

requiring a significantly longer and deeper structure than Alignment 1.  This results in greater permanent 

impacts to the site and a bridge replacement cost approximately $500,000 more expensive than Alignment 

1.  Finally, because of the curvature of both the channel and the roadway, it resulted in greater impact to 

the natural resources and the channel geomorphology.  Based on concerns from Caltrans and NOAA 

Fisheries about impacts to salmonid habitat, this alignment option was dropped from consideration. 

Alignment 3 – Downstream Alignment: 

Alignment 3 generally realigned the roadway to the downstream side of the existing bridge.  As with 

Alignment 2, this alignment was developed under the premise of increasing the roadway design speed and 

having the new bridge far enough downstream of the existing bridge that the existing bridge could 

accommodate traffic during construction and eliminate the need for a temporary detour.   

As with Alignment 2, the advantage of this alignment is that it allows the existing bridge to be used for 

traffic during construction, eliminating the need for a separate temporary detour crossing.  It was also less 

impactful to the channel and fit the channel alignment better than Alignment 2, but not as well as 

Alignment 1.  It too had the slight advantage of a slightly greater design speed (an additional 3-mph for a 

30-mph design speed) and slightly better roadway geometrics than the existing alignment.   

As with Alignment 2, there were several drawbacks to this alignment.  Due to the site geometry, it also 

resulted in the bridge being located on a curved portion of roadway instead of a tangent section, 

precluding the use of precast elements.  It also resulted in road fill in the upper floodplain and required 

removing more older, larger trees, including a 60-inch redwood, compared to the on-alignment 

alternative.  Clear spanning the channel on this alignment also results in a significantly longer and deeper 

structure than Alignment 1.  This results in greater permanent impacts to the site and a bridge replacement 
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cost approximately $500,000 higher than Alignment 1.  While this alignment was superior to Alignment 2 

as there is less curvature to the channel at this location, it provided no significant advantage over 

Alignment 1 and only resulted in an additional 3-mph increase in design speed over Alignment 1.  As a 

result, this alignment was dropped from further study. 

Bridge Types 

Several bridge types were considered and reviewed for each alignment.  The bridge types consisted of 

multi-span cast-in-place (CIP) reinforced concrete slabs, multi-span precast concrete slabs, single-span 

precast box units, single-span CIP reinforced concrete box girder, and single span CIP post-tension box 

girder.  In general, the single span alternatives had the advantage of not requiring supports in the channel 

and the multi-span alternatives had the advantage of requiring less road fill due to a thinner deck element.  

The precast alternatives had the advantage of not requiring falsework in the channel; however, the 

excavation for the abutment footings, dewatering, and construction access would result in as much 

disturbance to the channel, if not more, than placing temporary falsework. 

All replacement structures considered were 2-lane bridges with a clear width of 24-feet consisting of two 

10-foot lanes with 2-foot shoulders originally fitted with Type 215 Metal Tube Bridge Railing.  When the 

Type 215 bridge railing lost its classification as a TL-2 rated railing in 2019, it was changed to a Caltrans 

ST-75 rail to provide a TL-4 rated railing with a similar open appearance and to better fit the site 

aesthetics.   

Depending on the alignment, the bridge length varied from about 80-feet to 110-feet.  The shorter bridges 

matched the current alignment, while the upstream and downstream alignments required longer bridges.    

Even though the slab type bridges with thinner decks and less road fill resulted in fewer impacts to the 

surrounding trees, Caltrans and NOAA Fisheries concerns about impacts to the fish habitat from the 

supports in the channel overshadowed the benefit of less road fill and tree removal.  As such, the multi-

span alternatives were removed from consideration. 

Structures with precast deck elements require a crane to pick and set the precast units.  For a crane to 

effectively pick the units from their staged location and place them in their final position requires a clear 

zone for the boom, and the clear zone required was substantially larger compared to CIP structures.  As 

the bridge is located in a State Wilderness Park, it was decided to remove precast structures from 

consideration to minimize tree removal to the greatest extent possible. 

From the alternatives considered, the most viable replacement options were the single span CIP 

reinforced concrete box girder bridge and single span CIP/PS box girder bridges along the existing 

alignment. 

As Alignment 1 was determined to be the most viable alignment, structure costs were developed only for 

Alignment 1. 

Alternative 1 

Single Span Cast-in-Place Conventionally Reinforced Concrete Box Girder 

The configuration for this alternative is a single 74’-0” span (centerline of abutment to centerline of 

abutment) with a structure depth of 4’-6”, supported on end‐diaphragm abutments.  Due to the scour 

history at the bridge, both abutments would typically be protected with rock slope protection (RSP); 
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however, the current bridge has no RSP and while the Caltrans Bridge Inspection Report notes concerns 

about scour, the inspection report also notes that the foundations appear to be stable.  As the channel 

material is underlain by shallow bedrock and the water velocities are borderline for requiring RSP, the 

foundations will be placed directly into the bedrock and RSP will not be used.  Foundation investigations 

indicate that both spread footings and CIDH piles are acceptable support systems. For the purpose of 

developing a comparative cost estimate, spread footing foundations were used; however, during final 

design a cost analysis will be performed to identify the most cost-effective foundation.  The proposed 

bridge configuration is tabulated below. The replacement cost for the bridge was calculated using unit 

prices from Caltrans Contract Cost Data as well as from bridge projects the County has bid in the last two 

years and is estimated to be $4,473,654, including removal of the existing structure, roadway 

improvements, and a 25-percent contingency.  This results in a $1,700 per square foot structure 

replacement cost. 

Alternative 1 - Structure Layout: 

Existing Br. No. Bridge Length No. of Spans Span Lengths Bridge Depth 

10C-0181 81’-0” 1 74’-0” 4’-6” 

Advantages: 

• Eliminates potential scour at supports in the channel. 

• Eliminates potential impact to fish habitat from piers in the channel.  

Disadvantages: 

• Requires falsework in the channel. 

• Spread footings for the abutments require shoring or laying the riverbed back. 

• Requires construction access to the channel. 

• Structure depth is deeper than the post-tensioned option. 

• Roadway profile must be approximately 1-ft higher than CIP P/S option for adequate freeboard. 

• Slightly more expensive than the post-tensioned alternative. 

Alternative 2 

Single Span Cast-in-Place Prestressed (P/S) Post-Tensioned Box Girder 

The configuration for this alternative is a single 74’-0” span (centerline of abutment to centerline of 

abutment) with a structure depth of 3’-5”, supported on end‐diaphragm abutments.  As with Alternative 1, 

both abutments will be founded into bedrock without the use of RSP.  For the purpose of developing a 

comparative cost estimate, spread footing foundations were used with final foundation type to be selected 

during final design. The proposed bridge configuration is tabulated below. The replacement cost for the 

bridge was calculated using unit prices from Caltrans Contract Cost Data as well as from bridge projects 

the County has bid in the last two years and is estimated to be $4,428,802, including removal of the 

existing structure,  roadway improvements, and a 25-percent contingency.  This results in a $1,679 per 

square foot replacement cost. 
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Alternative 2 - Structure Layout: 

Existing Br. No. Bridge Length No. of Spans Span Lengths Bridge Depth 

10C-0181 81’-0” 1 74’-0” 3’-5” 

Advantages: 

• Eliminates potential scour at supports in the channel. 

• Eliminates potential impact to fish habitat from piers in the channel.  

• Shallower structure depth provides adequate freeboard with less road fill. 

• Less road fill results in less tree removal and potentially less overall costs. 

• Slightly less expensive than the conventionally reinforced box girder bridge 

Disadvantages: 

• Post-tensioned option requires slightly longer construction time due to need to wait for deck 

concrete to come up to strength before stressing. 

• This option also requires falsework in the waterway. 

Construction Cost Estimate 
Cost estimates were prepared for the two most viable replacement alternatives. In accordance with the 

criteria in Chapter 6 of the Local Assistance Program Guidelines, the construction cost estimate includes a 

10% mobilization factor with a 25% contingency factor. These costs are only for the comparison of the 

structures and should not be used for programming purposes.  The comparative costs for the replacement 

alternatives are estimated as follows: 

 

 

Alternative No. Alternative Description 
Construction 

Cost* 

Bridge Cost 

(Sq-Ft) 

Alternative 1 1-Span CIP Reinforced Concrete Box Girder $3,751,000 $1,654 

Alternative 2 1-Span CIP/PT Concrete Box Girder $3,706,000 $1,634 

* Costs exclude Bridge Removal estimated at $75,000 

Preferred Alternative  

After careful review of the study Alternatives, Willdan recommends Alternative 2, the single span CIP 

post-tensioned concrete box girder bridge.  The costs of the two alternatives are separated by 0.5-percent.  

The additional freeboard offered by the post-tensioned box girder along with its slightly lower cost makes 

it the preferred alternative from an engineering and cost standpoint. 

The information presented herein was compiled and presented to assist Willdan Engineering in 

recommending a preferred alternative.  Items considered include construction cost, maintenance costs, 

length of construction time, disruption to the travelling public, hydraulic characteristics of the structure, 

impacts to the waterway, and roadway geometrics. 
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Appendices 

 

Preferred Roadway Plan & Profile  

General Plan Alternative 1, 1-Span CIP Conventionally Reinforced Concrete Box Girder 

Estimate for Alternative 1, 1-Span CIP Conventionally Reinforced Concrete Box Girder 

General Plan Alternative 2, 1-Span CIP Post-Tensioned Reinforced Concrete Box Girder 

Estimate for Alternative 2, 1-Span CIP Post-Tensioned Reinforced Concrete Box Girder 

Preliminary Foundation Report 

Preliminary Hydraulics Report 

Bridge Inspection Report 

 

 

 

 

 

 

 

  


