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ALIGNMENT SEGMENT 2 

Structure Description Structure 
Length (ft) Estimated Cost 

Bridge 2a 2-span CIP/PS Box 
Girder (Category 1) 344 $ 5,978,000 

Bridge 2b 7-span CIP/PS Box 
Girder  1106 $ 20,699,000 

TOTAL STRUCTURE COST SEGMENT 2 $ 26,677,000 

ALIGNMENT SEGMENT C 

Structure Description Structure 
Length (ft) Estimated Cost 

Bridge C-1 3-span CIP/PS Box 
Girder (Category 2) 544 $ 10,708,000 

Bridge C-2 3-span CIP/PS Box 
Girder (Category 2) 596 $ 11,199,000 

Tunnel 3 Mined Tunnel     1666 $ 335,962,000 

Bridge C-3 2-span CIP/PS Box 
Girder (Category 2) 466 $ 10,262,000 

TOTAL STRUCTURE COST SEGMENT C $ 368,129,000 

ALIGNMENT SEGMENT 3 

Structure Description Structure 
Length (ft) Estimated Cost 

Bridge 3a 5-span CIP/PS Box 
Girder 1098 $ 22,300,000 

ALIGNMENT SEGMENT 4 

Structure Description Structure 
Length (ft) Estimated Cost 

Bridge 4a 4-span CIP/PS Box 
Girder (Category 1) 560 $ 9,985,000 

Bridge 4b 3-span CIP/PS Box 
Girder (Category 1)  371 $ 6,445,000 

TOTAL STRUCTURE COST SEGMENT 4 $16,430,000 

ALIGNMENT SEGMENT 5 

Structure Description Structure 
Length (ft) Estimated Cost 

Bridge 5b 3-span CIP/PS Box 
Girder (Category 2) 539 $ 10,128,000 

Bridge 5c 3-span CIP/PS Box 
Girder (Category 2) 510 $ 9,933,000 

Bridge 5d 4-span RC Box Girder  
(Category 3) 286 $ 3,288,000 

s115527
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Bridge 5e 2-span RC Box Girder 
(Category 3) 150 $ 1,722,000 

Bridge 5f 2-span RC Box Girder 
(Category 3) 150 $ 1,722,000 

Bridge 5g 2-span RC Box Girder 
(Category 3) 150 $ 1,722,000 

TOTAL STRUCTURE COST SEGMENT 5 $ 28,511,000 

ALIGNMENT SEGMENT F 

Structure Description Structure 
Length (ft) Estimated Cost 

Tunnel 2 Mined Tunnel 5600 $ 978,070,000 
 

The following tables summarize the projected total structure cost based on a variable 
escalation rate.  The escalated structure cost is provided for informational purposes only 
and does not replace annual cost updates as required by Department policy. 

Escalated Costs 
Category 1 Bridges 

Structure Years Beyond Midpoint 
1 2 3 4 5 

1a $6,181,000 $6,379,000 $6,596,000 $6,794,000 $6,957,000 

2a $6,233,000 $6,432,000 $6,651,000 $6,851,000 $7,015,000 

4a $10,324,000 $10,654,000 $11,016,000 $11,346,000 $11,618,000 

4b $6,664,000 $6,877,000 $7,111,000 $7,324,000 $7,500,000 

 
Category 2 Bridges 

Structure Years Beyond Midpoint 
1 2 3 4 5 

C-1 $11,072,000 $11,426,000 $11,814,000 $12,168,000 $12,460,000 

C-2 $11,580,000 $11,951,000 $12,357,000 $12,728,000 $13,033,000 

C-3 $10,611,000 $10,951,000 $11,323,000 $11,663,000 $11,943,000 

5b $10,472,000 $10,807,000 $11,174,000 $11,509,000 $11,785,000 

5c $10,271,000 $10,600,000 $10,960,000 $11,289,000 $11,560,000 

 
Category 3 Bridges 

Structure Years Beyond Midpoint 
1 2 3 4 5 

5d $3,400,000 $3,509,000 $3,628,000 $3,737,000 $3,827,000 

5e, 5f, 5g $1,781,000 $1,838,000 $1,900,000 $1,957,000 $2,004,000 

s115527
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Bridges 2b and 3a 

Structure Years Beyond Midpoint 
1 2 3 4 5 

2b $ 21,403,000 $ 22,088,000 $ 22,839,000 $ 23,524,000 $ 24,089,000 

3a $ 23,058,000 $ 23,796,000 $ 24,605,000 $ 25,343,000 $ 25,951,000 

 
Tunnels 

Structure Years Beyond Midpoint 
1 2 3 4 5 

Tunnel 1 $ 474,031,000 $ 489,200,000 $ 505,833,000 $ 521,008,000 $ 533,512,000 

Tunnel 2 $ 1,011,324,000 $ 1,043,686,000 $ 1,079,171,000 $1,111,546,000 $ 1,138,223,000 

Tunnel 3 $ 347,385,000 $ 358,501,000 $ 370,690,000 $ 381,811,000 $ 390,974,000 

 
This Advance Planning Study and the associated cost estimate are based on the following 
assumptions:  
1. Tunnel Cost Estimates are subject to uncertainty due to a lack of detailed subsurface 

geotechnical information. The appropriateness of a mined tunnel is based on the recent 
successful completion of the tunnels at Devil’s Slide and Caldecott in District 4. 

2. Tunnel Cost Estimates do not include paving costs inside the tunnels. Also excluded 
are any highway utilities or drainage systems not directly related to the tunnel. 

3. The scope of operation buildings and tunnel systems (e.g. ventilation) has not been 
thoroughly determined. It is assumed they will be needed and the cost for these 
facilities has been included in the estimate based on similar facilities used at the 
recently completed Caldecott Tunnel in District 4. 

4. Tunnel construction will face several difficulties, including muck disposal and limited 
work areas at the portal locations.  For example, the construction of Tunnel 2 will 
produce over 250,000 CY of excavated material. 

5. The tunnels, by necessity, have several undesirable features. They handle two-way 
traffic, are on curved alignments, and have profile grades at the upper limit of 
acceptability according to FHWA guidelines. They are also quite long, which 
introduces safety evacuation concerns. 

6. With the exception of the four bridges that cross Mill Creek at the North end of 
Alignment 5, CIDH foundations have been assumed for all foundation locations at all 
bridges. The four bridges crossing Mill Creek assume 36” diameter CISS Piles at the 
Bents and driven piles at the abutments. Further Geotechnical investigation will be 
required to finalize foundation types. 

7. Bridge locations and span lengths are sensitive to the steep and variable topography. 
The bridge span layouts and abutment locations will require refinement when final 
alignments, and topographical and geotechnical information become available. 

8. This estimate includes only retaining walls that appear necessary at bridge abutment 
locations. All walls were assumed to be Type 1 with no further information available 



TALITHA HODGSON - District 01 
March 1, 2016 
Page 5 

  

“Caltrans improves mobility across California” 
 

at this time. Feasibility of other wall types, and the potential need for retaining walls at 
other non-bridge (roadway) locations may be considered at the appropriate stage of 
project development. 

9. The estimate reflects the expected construction constraints due to remote location, 
steep terrain and difficult access. 

 
If you have any questions or if you need additional information regarding this study, 
please contact Rod Simmons at (916) 227-8168 or Gary Joe at (916) 227-8516. 
 
Attachments 
 
c:     ESKINDER TADDESE, Project Liaison Engineer 
 GUDMUND SETBERG, Bridge Design Office Chief 
 JOHN FUJIMOTO, Technical Liaison Engineer 
 EROL KASLAN, Office Chief, Structure Maintenance & Investigations 
 JOHN BABCOCK, Structure Construction Assistant Deputy Division Chief 
 TOM POKRYWKA, Geotechnical Services 
  



1

Schrieve, Carlon T@DOT

From: Fujimoto, John H@DOT
Sent: Thursday, June 02, 2016 4:26 PM
To: Pimentel, Jeffrey L@DOT; Schrieve, Carlon T@DOT
Cc: Simmons, Rodney R@DOT; Joe, Gary S@DOT; Taddese, Eskinder@DOT; Li, Louise@DOT
Subject: RE: 0F280K resource estimate

I indicated in red, the changes to the cost totals, below. 
 

 

John FujimotoJohn FujimotoJohn FujimotoJohn Fujimoto    
Technical Liaison Engineer, North Region 
Division of Engineering Services, Structure Design 
(916) 227-8757 

 

 
DES Contacts  |  Products & Services  |  DES Website 

Caltrans Mission: Provide a safe, sustainable, integrated, and efficient transportation system to enhance California’s economy and 

livability. 

Caltrans Vision: A performance-driven, transparent, and accountable organization that values its people, resources and partners, 

and meets new challenges through leadership, innovation, and teamwork. 

 

From: Fujimoto, John H@DOT  

Sent: Thursday, June 02, 2016 4:24 PM 

To: Pimentel, Jeffrey L@DOT; Schrieve, Carlon T@DOT 

Cc: Simmons, Rodney R@DOT; Joe, Gary S@DOT; Taddese, Eskinder@DOT; Li, Louise@DOT 

Subject: RE: 0F280K resource estimate 

 
Jeff, Carlon, 
 
Based on the estimated cost of Bridge C4 at $11,030,000 (see my previous email), and correcting the subtotal for 
Alignment Segment C and Segment 5 (apparent math errors on the APS transmittal), I come up with a total structure cost 
of $424,106,000 for Alternative C-5. 
 
If you concur, then this should be the total structure cost used in the PSR and for estimating resource needs associated 
with Alternative C-5. 
 
Thanks.  
 

 

John FujimotoJohn FujimotoJohn FujimotoJohn Fujimoto    
Technical Liaison Engineer, North Region 
Division of Engineering Services, Structure Design 
(916) 227-8757 

 

 
DES Contacts  |  Products & Services  |  DES Website 

Caltrans Mission: Provide a safe, sustainable, integrated, and efficient transportation system to enhance California’s economy and 

livability. 



PROBABILISTIC STRUCTURE COST ESTIMATE

 X    ADVANCE PLANNING ESTIMATE

Revised - September 4, 2015

IN EST: 1/13/2016

OUT EST: 2/19/2016

DISTRICT: 01

CIP/PS Box Girder CO: DN

RTE: 101

01-0F280K PM:

0115000099 DEPTH 7.5

LENGTH 344

Branch 17 WIDTH 43

15 AREA 14,792

EST. NO. 1

C. Siegenthaler COST INDEX: 452

DATE: 2/11/2016

R. Simmons DATE: 1/16/2016

TYPE UNIT MINIMUM LIKELIEST MAXIMUM AMOUNT

1 STRUCTURE EXCAVATION (BRIDGE) CY $70.00 $110.00 $150.00 $96,250

2 STRUCTURE BACKFILL (BRIDGE) CY $65.00 $95.00 $125.00 $43,700

3 CIDH CONCRETE PILING 16" DIA LF $50.00 $125.00 $200.00 $200,000

4 CIDH CONCRETE PILING 48" DIA LF $600.00 $900.00 $1,200.00 $288,000

5 STRUCTURAL CONCRETE, BRIDGE CY $850.00 $1,300.00 $1,750.00 $2,210,000

6 STRUCTURAL CONCRETE, BRIDGE FOOTING CY $450.00 $600.00 $750.00 $115,200

7 PRESTRESSING STEEL LB $1.40 $1.80 $2.20 $118,800

8 BAR REINFORCING STEEL (BRIDGE) LB $0.95 $1.10 $1.25 $462,000

9 JOINT SEAL (MR 2") LF $60.00 $75.00 $90.00 $6,450

10 CONCRETE BARRIER TYPE 736 LF $90.00 $110.00 $130.00 $84,480

11

12

13

14

15

16

17

18

19

20

21 Percentiles: Forecast values

22 0% $4,226,912 

23 10% $4,892,970 

24 20% $5,107,322 

25 30% $5,273,936 

26 40% $5,406,269 

27 50% $5,542,647 

28 60% $5,668,854 

29 70% $5,808,492 

30   80% $5,977,897 

SUBTOTAL $3,624,880 90% $6,206,124 

Comments 10% $362,488 100% $6,816,739 

10% $443,041

$4,430,409

25% $1,107,602

SUBTOTAL $5,538,011 Years Beyond

Midpoint Escalation Rate

TYPE UNIT MINIMUM LIKELIEST MAXIMUM 1 3.40%

   2 3.20%

 3 3.40%

 4 3.00%

Notes 5 2.40%

$5,538,011

=

=

BRIDGE REMOVAL LUMP SUM PRICE INCLUDES TRO, MOBILIZATION AND CONTINGENCY

 

QUANTITY

66,000

420,000

86

768

TIME RELATED OVERHEAD

BASE CASE ESTIMATE

*  Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs 

provided do not replace Departmental policy to update cost estimates annually. Escalation rates used are based on Global 

Insight data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm.  Web page updated May 2014.

 BASELINE ESTIMATE TO ASSUMED MIDPOINT OF CONSTRUCTION

BRIDGE REMOVAL

80 % Forecast

$404 

Bridge Cost per Square Foot and/or Bridge Removal costs modeled independently.  Their 80% Forecast Values Provided for 

informational purposes only.

BRIDGE COST PER SQUARE FOOT

Highlighted cells represent the quantities and prices that are included in the model.

Base Case Estimate is the sum of the Quantity multiplied by  "Likeliest" Item Price

$6,181,000 

$6,379,000 

$6,957,000 

$6,596,000 

$6,794,000 

Escalated

Budget Est.

   Recommended 

Range

80% FORECAST VALUE = MOBILIZATION 

SUBTOTAL BRIDGE ITEMS

CONTINGENCIES

$5,978,000.00 

QUANTITY

875

460

1,600

320

1,700

192

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 

automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 

scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 

impact your model, and where you should focus your efforts.

The Assumption Curves, unless noted otherwise, are modeled with 

a triangular distribution with the "Minimum,  Likeliest and 

Maximum values."

*80% Forecast Value Escalated Budget Estimate to Assumed Midpoint of Construction

ITEM PRICE RANGE

BASED ON THE ASSUMPTIONS USED TO 

CREATE THE MODEL, THE DES-STRUCTURE 

OFFICE ENGINEER RECOMMENDS THAT 

THE PROGRAMMING LEVEL BUDGET FOR 

THIS PROJECT BE DESIGNATED AT THE 80% 

FORECAST VALUE.

   GENERAL PLAN ESTIMATE

BRIDGE NAME:

CONTRACT ITEMS

BRIDGE 2A (CATEGORY 1)

EA:

QUANTITIES BY:

BRIDGE NUMBER:

TYPE:

PRICES BY :

PRICES CHECKED BY :

# OF STRUCTURES IN PROJECT :

DESIGN SECTION:

PROJECT ID:

CU:

BRIDGE REMOVAL 

INPUT OUTPUT

96.0%

1.5%

1.2%

0.8%

0.2%

0.1%

-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

STRUCTURAL CONCRETE, BRIDGE

CIDH CONCRETE PILING

CIDH CONCRETE PILING

BAR REINFORCING STEEL (BRIDGE)

STRUCTURE EXCAVATION (BRIDGE)

STRUCTURAL CONCRETE, BRIDGE FOOTING

Sensitivity: BASE CASE ESTIMATE



PROBABILISTIC STRUCTURE COST ESTIMATE

 X    ADVANCE PLANNING ESTIMATE

Revised - September 4, 2015

IN EST: 1/13/2016

OUT EST: 2/19/2016

DISTRICT: 01

CIP/PS Box Girder CO: DN

RTE: 101

01-0F280K PM:

DEPTH varies

LENGTH 544

Branch 17 WIDTH 43

15 AREA 23,392

EST. NO. 1

C. Siegenthaler COST INDEX: 452

DATE: 2/11/2016

R. Simmons DATE: 1/6/2016

TYPE UNIT MINIMUM LIKELIEST MAXIMUM AMOUNT

1 STRUCTURE EXCAVATION (BRIDGE) CY $70.00 $110.00 $150.00 $181,500

2 STRUCTURE BACKFILL (BRIDGE) CY $65.00 $95.00 $125.00 $95,000

3 CIDH CONCRETE PILING 16" DIA LF $50.00 $125.00 $200.00 $240,000

4 CIDH CONCRETE PILING 60" DIA LF $700.00 $980.00 $1,260.00 $784,000

5 STRUCTURAL CONCRETE, BRIDGE CY $850.00 $1,300.00 $1,750.00 $3,471,000

6 STRUCTURAL CONCRETE, BRIDGE FOOTING CY $450.00 $600.00 $750.00 $235,800

7 PRESTRESSING STEEL LB $1.40 $1.80 $2.20 $162,000

8 BAR REINFORCING STEEL (BRIDGE) LB $0.95 $1.10 $1.25 $918,500

9 JOINT SEAL (MR 2") LF $60.00 $75.00 $90.00 $6,450

10 CONCRETE BARRIER TYPE 736 LF $90.00 $110.00 $130.00 $144,980

11

12

13

14

15

16

17

18

19

20

21 Percentiles: Forecast values

22 0% $7,392,653 

23 10% $8,500,585 

24 20% $8,851,626 

25 30% $9,114,995 

26 40% $9,331,353 

27 50% $9,531,298 

28 60% $9,741,847 

29 70% $9,954,263 

30   80% $10,225,327 

SUBTOTAL $6,239,230 90% $10,585,716 

Comments 10% $623,923 100% $11,769,693 

10% $762,573

$7,625,726

25% $1,906,431

SUBTOTAL $9,532,157 Years Beyond

Midpoint Escalation Rate

TYPE UNIT MINIMUM LIKELIEST MAXIMUM 1 3.40%

   2 3.20%

 3 3.40%

 4 3.00%

Notes 5 2.40%

$9,532,157

=

=

BRIDGE REMOVAL 

   GENERAL PLAN ESTIMATE

BRIDGE NAME:

CONTRACT ITEMS

BRIDGE C-1 (CATEGORY 2)

EA:

QUANTITIES BY:

BRIDGE NUMBER:

TYPE:

PRICES BY :

PRICES CHECKED BY :

# OF STRUCTURES IN PROJECT :

DESIGN SECTION:

PROJECT ID:

CU:

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 

automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 

scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 

impact your model, and where you should focus your efforts.

The Assumption Curves, unless noted otherwise, are modeled with 

a triangular distribution with the "Minimum,  Likeliest and 

Maximum values."

*80% Forecast Value Escalated Budget Estimate to Assumed Midpoint of Construction

ITEM PRICE RANGE

BASED ON THE ASSUMPTIONS USED TO 

CREATE THE MODEL, THE DES-STRUCTURE 

OFFICE ENGINEER RECOMMENDS THAT 

THE PROGRAMMING LEVEL BUDGET FOR 

THIS PROJECT BE DESIGNATED AT THE 80% 

FORECAST VALUE.

$10,225,000.00 

QUANTITY

1,650

1,000

1,920

800

2,670

393

Escalated

Budget Est.

   Recommended 

Range

80% FORECAST VALUE = MOBILIZATION 

SUBTOTAL BRIDGE ITEMS

CONTINGENCIES

$10,573,000 

$10,911,000 

$11,899,000 

$11,282,000 

$11,620,000 

BASE CASE ESTIMATE

*  Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs 

provided do not replace Departmental policy to update cost estimates annually. Escalation rates used are based on Global 

Insight data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm.  Web page updated May 2014.

 BASELINE ESTIMATE TO ASSUMED MIDPOINT OF CONSTRUCTION

BRIDGE REMOVAL

80 % Forecast

$437 

Bridge Cost per Square Foot and/or Bridge Removal costs modeled independently.  Their 80% Forecast Values Provided for 

informational purposes only.

BRIDGE COST PER SQUARE FOOT

Highlighted cells represent the quantities and prices that are included in the model.

Base Case Estimate is the sum of the Quantity multiplied by  "Likeliest" Item Price

BRIDGE REMOVAL LUMP SUM PRICE INCLUDES TRO, MOBILIZATION AND CONTINGENCY

 

QUANTITY

90,000

835,000

86

1,318

TIME RELATED OVERHEAD

INPUT OUTPUT

94.4%

2.9%

1.1%

0.9%

0.4%

0.1%

-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

STRUCTURAL CONCRETE, BRIDGE

CIDH CONCRETE PILING

CIDH CONCRETE PILING

BAR REINFORCING STEEL (BRIDGE)

STRUCTURE EXCAVATION (BRIDGE)

STRUCTURAL CONCRETE, BRIDGE FOOTING

Sensitivity: BASE CASE ESTIMATE



PROBABILISTIC STRUCTURE COST ESTIMATE

 X    ADVANCE PLANNING ESTIMATE

Revised - September 4, 2015

IN EST: 1/13/2016

OUT EST: 2/19/2016

DISTRICT: 01

RC Box CO: DN

RTE: 101

01-0F280K PM:

DEPTH 4.5

LENGTH 286

Branch 17 WIDTH 43

15 AREA 12,298

EST. NO. 1

C. Siegenthaler COST INDEX: 452

DATE: 2/11/2016

P. Vu DATE: 1/16/2016

TYPE UNIT MINIMUM LIKELIEST MAXIMUM AMOUNT

1 STRUCTURE EXCAVATION (BRIDGE) CY $70.00 $110.00 $150.00 $22,000

2 STRUCTURE BACKFILL (BRIDGE) CY $65.00 $95.00 $125.00 $12,730

3 FURNISH CONCRETE PILING CLASS 90 LF $30.00 $40.00 $50.00 $57,600

4 DRIVE CONCRETE PILES CLASS 90 EA $1,600.00 $2,400.00 $3,200.00 $86,400

5 FURNISH CISS PILING 36" DIA LF $210.00 $245.00 $280.00 $102,900

6 DRIVE CISS PILES 36" DIA EA $12,000.00 $18,000.00 $24,000.00 $108,000

7 STRUCTURAL CONCRETE, BRIDGE CY $850.00 $1,300.00 $1,750.00 $1,170,000

8 STRUCTURAL CONCRETE, BRIDGE FOOTING CY $450.00 $600.00 $750.00 $39,000

9 BAR REINFORCING STEEL (BRIDGE) LB $0.95 $1.10 $1.25 $330,000

10 JOINT SEAL (MR 1.5") LF $65.00 $75.00 $85.00 $6,450

11 CONCRETE BARRIER TYPE 736 LF $90.00 $110.00 $130.00 $69,080

12

13

14

15

16

17

18

19

20

21 Percentiles: Forecast values

22 0% $2,382,492 

23 10% $2,721,151 

24 20% $2,833,777 

25 30% $2,923,870 

26 40% $2,995,946 

27 50% $3,060,543 

28 60% $3,127,023 

29 70% $3,199,151 

30   80% $3,288,148 

SUBTOTAL $2,004,160 90% $3,405,531 

Comments 10% $200,416 100% $3,722,906 

10% $244,953

$2,449,529

25% $612,382

SUBTOTAL $3,061,911 Years Beyond

Midpoint Escalation Rate

TYPE UNIT MINIMUM LIKELIEST MAXIMUM 1 3.40%

   2 3.20%

 3 3.40%

 4 3.00%

Notes 5 2.40%

$3,061,911

=

=

BRIDGE REMOVAL LUMP SUM PRICE INCLUDES TRO, MOBILIZATION AND CONTINGENCY

 

QUANTITY

900

65

300,000

86

628

TIME RELATED OVERHEAD

BASE CASE ESTIMATE

*  Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs 

provided do not replace Departmental policy to update cost estimates annually. Escalation rates used are based on Global 

Insight data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm.  Web page updated May 2014.

 BASELINE ESTIMATE TO ASSUMED MIDPOINT OF CONSTRUCTION

BRIDGE REMOVAL

80 % Forecast

$267 

Bridge Cost per Square Foot and/or Bridge Removal costs modeled independently.  Their 80% Forecast Values Provided for 

informational purposes only.

BRIDGE COST PER SQUARE FOOT

Highlighted cells represent the quantities and prices that are included in the model.

Base Case Estimate is the sum of the Quantity multiplied by  "Likeliest" Item Price

$3,400,000 

$3,509,000 

$3,827,000 

$3,628,000 

$3,737,000 

Escalated

Budget Est.

   Recommended 

Range

80% FORECAST VALUE = MOBILIZATION 

SUBTOTAL BRIDGE ITEMS

CONTINGENCIES

$3,288,000.00 

QUANTITY

200

134

1,440

36

420

6

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 

automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 

scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 

impact your model, and where you should focus your efforts.

The Assumption Curves, unless noted otherwise, are modeled with 

a triangular distribution with the "Minimum,  Likeliest and 

Maximum values."

*80% Forecast Value Escalated Budget Estimate to Assumed Midpoint of Construction

ITEM PRICE RANGE

BASED ON THE ASSUMPTIONS USED TO 

CREATE THE MODEL, THE DES-STRUCTURE 

OFFICE ENGINEER RECOMMENDS THAT 

THE PROGRAMMING LEVEL BUDGET FOR 

THIS PROJECT BE DESIGNATED AT THE 80% 

FORECAST VALUE.

   GENERAL PLAN ESTIMATE

BRIDGE NAME:

CONTRACT ITEMS

BRIDGE 5d (CATEGORY 3)

EA:

QUANTITIES BY:

BRIDGE NUMBER:

TYPE:

PRICES BY :

PRICES CHECKED BY :

# OF STRUCTURES IN PROJECT :

DESIGN SECTION:

PROJECT ID:

CU:

BRIDGE REMOVAL 

INPUT OUTPUT

97.8%

1.0%

0.5%

0.3%

0.1%

0.1%

-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

STRUCTURAL CONCRETE, BRIDGE

BAR REINFORCING STEEL (BRIDGE)

DRIVE CISS PILES

DRIVE CONCRETE PILES

FURNISH CONCRETE PILING

STRUCTURAL CONCRETE, BRIDGE FOOTING

Sensitivity: BASE CASE ESTIMATE



PROBABILISTIC STRUCTURE COST ESTIMATE

 X    ADVANCE PLANNING ESTIMATE

Revised - September 4, 2015

IN EST: 1/13/2016

OUT EST: 2/19/2016

DISTRICT: 01

7-span CIP / PS Box Girder CO: DN

RTE: 101

01-0F280K PM:

0115000099 DEPTH varies

LENGTH 1,106

Branch 17 WIDTH 43

15 AREA 47,558

EST. NO. 1

Christa Siegenthaler COST INDEX: 452

DATE: 2/11/2016

R. Simmons DATE: 1/8/2016

TYPE UNIT MINIMUM LIKELIEST MAXIMUM AMOUNT

1 STRUCTURE EXCAVATION (BRIDGE) CY $70.00 $110.00 $150.00 $132,000

2 STRUCTURE BACKFILL (BRIDGE) CY $65.00 $95.00 $125.00 $73,150

3 CIDH CONCRETE PILING (abutments) 16" DIA LF $50.00 $125.00 $200.00 $220,000

4 CIDH CONCRETE PILING 60" DIA LF $700.00 $950.00 $1,200.00 $760,000

5 CIDH CONCRETE PILING 72" DIA LF $730.00 $1,000.00 $1,270.00 $480,000

6 CIDH CONCRETE PILING 120" DIA LF $1,450.00 $2,200.00 $2,950.00 $1,056,000

7

8 STRUCTURAL CONCRETE, BRIDGE CY $800.00 $1,250.00 $1,700.00 $6,250,000

9 STRUCTURAL CONCRETE, BRIDGE FOOTING CY $450.00 $600.00 $750.00 $240,000

10 PRESTRESSING STEEL LB $1.40 $1.80 $2.20 $324,000

11 BAR REINFORCING STEEL (BRIDGE) LB $0.95 $1.10 $1.25 $1,980,000

12 JOINT SEAL ASSEMBLY (MR 5") LF $650.00 $850.00 $1,050.00 $73,100

13 JOINT SEAL (MR 2") LF $60.00 $75.00 $90.00 $6,450

14 CONCRETE BARRIER TYPE 736 LF $90.00 $110.00 $130.00 $282,700

15

16 TYPE 1 RETAINING WALL SQFT $150.00 $200.00 $250.00 $805,200

17

18

19

20

21 Percentiles: Forecast values

22 0% $15,329,554 

23 10% $17,451,252 

24 20% $18,074,922 

25 30% $18,572,127 

26 40% $19,001,868 

27 50% $19,393,816 

28 60% $19,769,375 

29 70% $20,189,590 

30   80% $20,699,014 

SUBTOTAL $12,682,600 90% $21,358,145 

Comments 10% $1,268,260 100% $23,428,302 

10% $1,550,096

$15,500,956

25% $3,875,239

SUBTOTAL $19,376,194 Years Beyond

Midpoint Escalation Rate

TYPE UNIT MINIMUM LIKELIEST MAXIMUM 1 3.40%

   2 3.20%

 3 3.40%

 4 3.00%

Notes 5 2.40%

$19,376,194

=

=

BRIDGE REMOVAL LUMP SUM PRICE INCLUDES TRO, MOBILIZATION AND CONTINGENCY

 

QUANTITY

5,000

400

180,000

1,800,000

86

86

2,570

TIME RELATED OVERHEAD

BASE CASE ESTIMATE

*  Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs 

provided do not replace Departmental policy to update cost estimates annually. Escalation rates used are based on Global 

Insight data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm.  Web page updated May 2014.

 BASELINE ESTIMATE TO ASSUMED MIDPOINT OF CONSTRUCTION

BRIDGE REMOVAL

80 % Forecast

$435 

Bridge Cost per Square Foot and/or Bridge Removal costs modeled independently.  Their 80% Forecast Values Provided for 

informational purposes only.

BRIDGE COST PER SQUARE FOOT

Highlighted cells represent the quantities and prices that are included in the model.

Base Case Estimate is the sum of the Quantity multiplied by  "Likeliest" Item Price

$21,403,000 

$22,088,000 

$24,089,000 

$22,839,000 

$23,524,000 

Escalated

Budget Est.

   Recommended 

Range

4,026

80% FORECAST VALUE = MOBILIZATION 

SUBTOTAL BRIDGE ITEMS

CONTINGENCIES

$20,699,000.00 

QUANTITY

1,200

770

1,760

800

480

480

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 

automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 

scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 

impact your model, and where you should focus your efforts.

The Assumption Curves, unless noted otherwise, are modeled with 

a triangular distribution with the "Minimum,  Likeliest and 

Maximum values."

*80% Forecast Value Escalated Budget Estimate to Assumed Midpoint of Construction

ITEM PRICE RANGE

BASED ON THE ASSUMPTIONS USED TO 

CREATE THE MODEL, THE DES-STRUCTURE 

OFFICE ENGINEER RECOMMENDS THAT 

THE PROGRAMMING LEVEL BUDGET FOR 

THIS PROJECT BE DESIGNATED AT THE 80% 

FORECAST VALUE.

   GENERAL PLAN ESTIMATE

BRIDGE NAME:

CONTRACT ITEMS

BRIDGE 2b

EA:

QUANTITIES BY:

BRIDGE NUMBER:

TYPE:

PRICES BY :

PRICES CHECKED BY :

# OF STRUCTURES IN PROJECT :

DESIGN SECTION:

PROJECT ID:

CU:

BRIDGE REMOVAL 

INPUT OUTPUT

94.3%

2.1%

1.4%

0.7%

0.6%

0.3%

-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

STRUCTURAL CONCRETE, BRIDGE

CIDH CONCRETE PILING

BAR REINFORCING STEEL (BRIDGE)

CIDH CONCRETE PILING

TYPE 1 RETAINING WALL

CIDH CONCRETE PILING

Sensitivity: BASE CASE ESTIMATE



PROBABILISTIC STRUCTURE COST ESTIMATE

 X    ADVANCE PLANNING ESTIMATE

Revised - September 4, 2015

IN EST: 1/13/2016

OUT EST: 2/19/2016

DISTRICT: 01

5-span CIP/PS Box Girder CO: DN

RTE: 101

01-0F280K PM:

0115000099 DEPTH varies

LENGTH 1,098

Branch 17 WIDTH 43

15 AREA 47,214

EST. NO. 1

Christa Siegenthaler COST INDEX: 452

DATE: 2/11/2016

R. Simmons DATE: 1/11/2016

TYPE UNIT MINIMUM LIKELIEST MAXIMUM AMOUNT

1 STRUCTURE EXCAVATION (BRIDGE) CY $70.00 $110.00 $150.00 $330,000

2 STRUCTURE BACKFILL (BRIDGE) CY $65.00 $95.00 $125.00 $204,250

3 CIDH CONCRETE PILING (abutments) 24" DIA LF $200.00 $280.00 $360.00 $672,000

4 CIDH CONCRETE PILING (bents) 60" DIA LF $700.00 $950.00 $1,200.00 $1,520,000

5 STRUCTURAL CONCRETE, BRIDGE CY $800.00 $1,250.00 $1,700.00 $7,250,000

6 STRUCTURAL CONCRETE, BRIDGE FOOTING CY $450.00 $600.00 $750.00 $456,600

7 PRESTRESSING STEEL LB $1.40 $1.80 $2.20 $352,800

8 BAR REINFORCING STEEL (BRIDGE) LB $0.95 $1.10 $1.25 $1,980,000

9 JOINT SEAL ASSEMBLY (MR 2") LF $60.00 $75.00 $90.00 $9,675

10 CONCRETE BARRIER TYPE 736 LF $90.00 $110.00 $130.00 $279,840

11

12 TYPE 1 RETAINING WALL SQFT $150.00 $200.00 $250.00 $560,000

13

14

15

16

17

18

19

20

21 Percentiles: Forecast values

22 0% $16,227,727 

23 10% $18,622,767 

24 20% $19,316,419 

25 30% $19,885,745 

26 40% $20,377,481 

27 50% $20,800,268 

28 60% $21,231,973 

29 70% $21,720,144 

30   80% $22,300,164 

SUBTOTAL $13,615,165 90% $23,100,786 

Comments 10% $1,361,517 100% $25,283,042 

10% $1,664,076

$16,640,757

25% $4,160,189

SUBTOTAL $20,800,947 Years Beyond

Midpoint Escalation Rate

TYPE UNIT MINIMUM LIKELIEST MAXIMUM 1 3.40%

   2 3.20%

 3 3.40%

 4 3.00%

Notes 5 2.40%

$20,800,947

=

=

BRIDGE REMOVAL LUMP SUM PRICE INCLUDES TRO, MOBILIZATION AND CONTINGENCY

 

QUANTITY

196,000

1,800,000

129

2,544

2,800

TIME RELATED OVERHEAD

BASE CASE ESTIMATE

*  Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs 

provided do not replace Departmental policy to update cost estimates annually. Escalation rates used are based on Global 

Insight data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm.  Web page updated May 2014.

 BASELINE ESTIMATE TO ASSUMED MIDPOINT OF CONSTRUCTION

BRIDGE REMOVAL

80 % Forecast

$472 

Bridge Cost per Square Foot and/or Bridge Removal costs modeled independently.  Their 80% Forecast Values Provided for 

informational purposes only.

BRIDGE COST PER SQUARE FOOT

Highlighted cells represent the quantities and prices that are included in the model.

Base Case Estimate is the sum of the Quantity multiplied by  "Likeliest" Item Price

$23,058,000 

$23,796,000 

$25,951,000 

$24,605,000 

$25,343,000 

Escalated

Budget Est.

   Recommended 

Range

80% FORECAST VALUE = MOBILIZATION 

SUBTOTAL BRIDGE ITEMS

CONTINGENCIES

$22,300,000.00 

QUANTITY

3,000

2,150

2,400

1,600

5,800

761

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 

automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 

scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 

impact your model, and where you should focus your efforts.

The Assumption Curves, unless noted otherwise, are modeled with 

a triangular distribution with the "Minimum,  Likeliest and 

Maximum values."

*80% Forecast Value Escalated Budget Estimate to Assumed Midpoint of Construction

ITEM PRICE RANGE

BASED ON THE ASSUMPTIONS USED TO 

CREATE THE MODEL, THE DES-STRUCTURE 

OFFICE ENGINEER RECOMMENDS THAT 

THE PROGRAMMING LEVEL BUDGET FOR 

THIS PROJECT BE DESIGNATED AT THE 80% 

FORECAST VALUE.

   GENERAL PLAN ESTIMATE

BRIDGE NAME:

CONTRACT ITEMS

BRIDGE 3a

EA:

QUANTITIES BY:

BRIDGE NUMBER:

TYPE:

PRICES BY :

PRICES CHECKED BY :

# OF STRUCTURES IN PROJECT :

DESIGN SECTION:

PROJECT ID:

CU:

BRIDGE REMOVAL 

INPUT OUTPUT

95.9%

1.6%

1.3%

0.6%

0.2%

0.2%

-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

STRUCTURAL CONCRETE, BRIDGE

CIDH CONCRETE PILING (bents)

BAR REINFORCING STEEL (BRIDGE)

CIDH CONCRETE PILING (abutments)

TYPE 1 RETAINING WALL

STRUCTURE EXCAVATION (BRIDGE)

Sensitivity: BASE CASE ESTIMATE



PROBABILISTIC STRUCTURE COST ESTIMATE

 X    ADVANCE PLANNING ESTIMATE

Revised - September 4, 2015

IN EST: 1/13/2016
OUT EST: 2/19/2016

DISTRICT: 01
MINED TUNNEL CO: DN

RTE: 101
01-0F280K PM:
0115000099 DEPTH

LENGTH 2,425
Branch 17 WIDTH 44
15 AREA 106,700

EST. NO. 1
D. Seifert COST INDEX: 452

DATE: 2/11/2016
R. Simmons DATE: 1/16/2016

TYPE UNIT MINIMUM LIKELIEST MAXIMUM AMOUNT
1 MINED TUNNEL LF $61,714.33 $78,914.53 $136,703.99 $191,367,732
2 PORTAL STRUCTURE (INCLUDING RETAINING WALLS) EA $7,886,135.25 $8,814,496.25 $9,191,588.00 $17,628,993
3 OMC BUILDING EA $3,325,000.00 $6,591,666.67 $6,650,000.00 $6,591,667
4 TUNNEL SYSTEMS LF $5,841.96 $6,710.93 $9,169.66 $16,274,003
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21 Percentiles: Forecast values
22 0% $290,578,441 
23 10% $334,190,518 
24 20% $351,079,323 
25 30% $364,178,157 
26 40% $379,568,532 
27 50% $395,927,896 
28 60% $414,856,397 
29 70% $435,101,860 
30   80% $458,443,505 

SUBTOTAL $231,862,395 90% $490,791,927 
Comments 10% $23,186,239 100% $569,237,082 

10% $28,338,737
$283,387,371

25% $70,846,843
SUBTOTAL $354,234,214 Years Beyond

Midpoint Escalation Rate
TYPE UNIT MINIMUM LIKELIEST MAXIMUM 1 3.40%

2 3.20%
3 3.40%

 4 3.00%
Notes 5 2.40%

$354,234,214

=
=

BRIDGE REMOVAL LUMP SUM PRICE INCLUDES TRO, MOBILIZATION AND CONTINGENCY

 
QUANTITY

TIME RELATED OVERHEAD

BASE CASE ESTIMATE

*  Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs 
provided do not replace Departmental policy to update cost estimates annually. Escalation rates used are based on Global 
Insight data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm.  Web page updated May 2014.

 BASELINE ESTIMATE TO ASSUMED MIDPOINT OF CONSTRUCTION

BRIDGE REMOVAL

80 % Forecast
$4,297 

Bridge Cost per Square Foot and/or Bridge Removal costs modeled independently.  Their 80% Forecast Values Provided for 
informational purposes only.

BRIDGE COST PER SQUARE FOOT

Highlighted cells represent the quantities and prices that are included in the model.
Base Case Estimate is the sum of the Quantity multiplied by  "Likeliest" Item Price

$474,031,000 
$489,200,000 

$533,512,000 

$505,833,000 
$521,008,000 

Escalated
Budget Est.

   Recommended 
Range

80% FORECAST VALUE = MOBILIZATION 
SUBTOTAL BRIDGE ITEMS

CONTINGENCIES

$458,444,000.00 

QUANTITY
2,425

2
1

2,425

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 
automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 
scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 
impact your model, and where you should focus your efforts.

The Assumption Curves, unless noted otherwise, are modeled with 
a triangular distribution with the "Minimum,  Likeliest and 
Maximum values."

*80% Forecast Value Escalated Budget Estimate to Assumed Midpoint of Construction

ITEM PRICE RANGE

BASED ON THE ASSUMPTIONS USED TO 
CREATE THE MODEL, THE DES-STRUCTURE 
OFFICE ENGINEER RECOMMENDS THAT 
THE PROGRAMMING LEVEL BUDGET FOR 
THIS PROJECT BE DESIGNATED AT THE 80% 
FORECAST VALUE.

   GENERAL PLAN ESTIMATE

BRIDGE NAME:

CONTRACT ITEMS

TUNNEL 1

EA:

QUANTITIES BY:

BRIDGE NUMBER:
TYPE:

PRICES BY :
PRICES CHECKED BY :

# OF STRUCTURES IN PROJECT :
DESIGN SECTION:

PROJECT ID:

CU:

Note:  While the pricing includes the mechanical and 
electrical systems specific to the tunnel, the pricing 
excludes Roadway pavement,drainage, and utilities 

through the tunnel section

BRIDGE REMOVAL 

INPUT OUTPUT

99.8%

0.2%

0.0%

0.0%

-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

MINED TUNNEL

TUNNEL SYSTEMS

PORTAL STRUCTURE (INCLUDING RETAINING WALLS)

OMC BUILDING

Sensitivity: BASE CASE ESTIMATE



PROBABILISTIC STRUCTURE COST ESTIMATE

 X    ADVANCE PLANNING ESTIMATE

Revised - September 4, 2015

IN EST: 1/13/2016
OUT EST: 2/19/2016

DISTRICT: 01
MINED TUNNEL CO: DN

RTE: 101
01-0F280K PM:
0115000099 DEPTH

LENGTH 5,600
Branch 17 WIDTH 44
15 AREA 246,400

EST. NO. 1
D. Seifert COST INDEX: 452

DATE: 2/11/2016
R. Simmons DATE: 1/16/2016

TYPE UNIT MINIMUM LIKELIEST MAXIMUM AMOUNT
1 MINED TUNNEL LF $61,714.33 $78,914.53 $136,703.99 $441,921,361
2 PORTAL STRUCTURE (INCLUDING RETAINING WALLS) EA $7,886,135.25 $8,814,496.25 $9,191,588.00 $17,628,993
3 OMC BUILDING EA $3,325,000.00 $6,591,666.67 $6,650,000.00 $6,591,667
4 TUNNEL SYSTEMS LF $5,841.96 $6,710.93 $9,169.66 $16,274,003
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21 Percentiles: Forecast values
22 0% $588,020,126 
23 10% $686,536,567 
24 20% $726,784,183 
25 30% $759,365,784 
26 40% $793,888,985 
27 50% $832,457,674 
28 60% $875,025,599 
29 70% $923,629,713 
30   80% $978,069,974 

SUBTOTAL $482,416,023 90% $1,052,409,219 
Comments 10% $48,241,602 100% $1,229,559,946 

10% $58,961,958
$589,619,584

25% $147,404,896
SUBTOTAL $737,024,480 Years Beyond

Midpoint Escalation Rate
TYPE UNIT MINIMUM LIKELIEST MAXIMUM 1 3.40%

   2 3.20%
 3 3.40%

 4 3.00%
Notes 5 2.40%

$737,024,480

=
=

BRIDGE REMOVAL 

   GENERAL PLAN ESTIMATE

BRIDGE NAME:

CONTRACT ITEMS

TUNNEL 2

EA:

QUANTITIES BY:

BRIDGE NUMBER:
TYPE:

PRICES BY :
PRICES CHECKED BY :

# OF STRUCTURES IN PROJECT :
DESIGN SECTION:

PROJECT ID:

CU:

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 
automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 
scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 
impact your model, and where you should focus your efforts.

The Assumption Curves, unless noted otherwise, are modeled with 
a triangular distribution with the "Minimum,  Likeliest and 
Maximum values."

*80% Forecast Value Escalated Budget Estimate to Assumed Midpoint of Construction

ITEM PRICE RANGE

BASED ON THE ASSUMPTIONS USED TO 
CREATE THE MODEL, THE DES-STRUCTURE 
OFFICE ENGINEER RECOMMENDS THAT THE 
PROGRAMMING LEVEL BUDGET FOR THIS 
PROJECT BE DESIGNATED AT THE 80% 
FORECAST VALUE.

$978,070,000.00 

QUANTITY
5,600

2
1

2,425

80% FORECAST VALUE = MOBILIZATION 
SUBTOTAL BRIDGE ITEMS

CONTINGENCIES

   Recommended 
Range

$1,138,223,000 

$1,079,171,000 
$1,111,546,000 

Escalated
Budget Est.

TIME RELATED OVERHEAD

BASE CASE ESTIMATE

*  Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs 
provided do not replace Departmental policy to update cost estimates annually. Escalation rates used are based on Global Insight 
data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm.  Web page updated May 2014.

 BASELINE ESTIMATE TO ASSUMED MIDPOINT OF CONSTRUCTION

BRIDGE REMOVAL

80 % Forecast
$3,969 

Bridge Cost per Square Foot and/or Bridge Removal costs modeled independently.  Their 80% Forecast Values Provided for informational 
purposes only.

BRIDGE COST PER SQUARE FOOT

Highlighted cells represent the quantities and prices that are included in the model.
Base Case Estimate is the sum of the Quantity multiplied by  "Likeliest" Item Price

$1,011,324,000 
$1,043,686,000 

Note:  While the pricing includes the mechanical and 
electrical systems specific to the tunnel, the pricing 
excludes Roadway pavement,drainage, and utilities 

through the tunnel section

BRIDGE REMOVAL LUMP SUM PRICE INCLUDES TRO, MOBILIZATION AND CONTINGENCY

 
QUANTITY

INPUT OUTPUT

100.0%

0.0%

0.0%

0.0%

-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

MINED TUNNEL

TUNNEL SYSTEMS

PORTAL STRUCTURE (INCLUDING RETAINING WALLS)

OMC BUILDING

Sensitivity: BASE CASE ESTIMATE



PROBABILISTIC STRUCTURE COST ESTIMATE

X    ADVANCE PLANNING ESTIMATE

Revised - September 4, 2015

IN EST: 1/13/2016
OUT EST: 2/19/2016

DISTRICT: 01
MINED TUNNEL CO: DN

RTE: 101
01-0F280K PM:
0115000099 DEPTH

LENGTH 1,666
Branch 17 WIDTH 44
15 AREA 73,304

EST. NO. 1
D. Seifert COST INDEX: 452

DATE: 2/11/2016
R. Simmons DATE: 1/16/2016

TYPE UNIT MINIMUM LIKELIEST MAXIMUM AMOUNT
1 MINED TUNNEL LF $61,714.33 $78,914.53 $136,703.99 $131,471,605
2 PORTAL STRUCTURE (INCLUDING RETAINING WALLS) EA $7,886,135.25 $8,814,496.25 $9,191,588.00 $17,628,993
3 OMC BUILDING EA $3,325,000.00 $6,591,666.67 $6,650,000.00 $6,591,667
4 TUNNEL SYSTEMS LF $5,841.96 $6,710.93 $9,169.66 $16,274,003
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21 Percentiles: Forecast values
22 0% $215,425,388 
23 10% $247,677,110 
24 20% $259,712,127 
25 30% $270,183,029 
26 40% $280,408,874 
27 50% $291,796,721 
28 60% $304,310,170 
29 70% $318,910,858 
30 80% $335,962,265 

SUBTOTAL $171,966,267 90% $357,903,272 
Comments 10% $17,196,627 100% $411,062,606 

10% $21,018,099
$210,180,993

25% $52,545,248
SUBTOTAL $262,726,242 Years Beyond

Midpoint Escalation Rate
TYPE UNIT MINIMUM LIKELIEST MAXIMUM 1 3.40%

2 3.20%
3 3.40%
4 3.00%

Notes 5 2.40%

$262,726,242

=
=

Note:  While the pricing includes the mechanical and 
electrical systems specific to the tunnel, the pricing 
excludes Roadway pavement,drainage, and utilities 

through the tunnel section

BRIDGE REMOVAL 

   GENERAL PLAN ESTIMATE

BRIDGE NAME:

CONTRACT ITEMS

TUNNEL 3

EA:

QUANTITIES BY:

BRIDGE NUMBER:
TYPE:

PRICES BY :
PRICES CHECKED BY :

# OF STRUCTURES IN PROJECT :
DESIGN SECTION:

PROJECT ID:

CU:

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 
automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 
scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 
impact your model, and where you should focus your efforts.

The Assumption Curves, unless noted otherwise, are modeled with 
a triangular distribution with the "Minimum,  Likeliest and 
Maximum values."

*80% Forecast Value Escalated Budget Estimate to Assumed Midpoint of Construction

ITEM PRICE RANGE

BASED ON THE ASSUMPTIONS USED TO 
CREATE THE MODEL, THE DES-STRUCTURE 
OFFICE ENGINEER RECOMMENDS THAT THE 
PROGRAMMING LEVEL BUDGET FOR THIS 
PROJECT BE DESIGNATED AT THE 80% 
FORECAST VALUE.

$335,962,000.00 

QUANTITY
1,666

2
1

2,425

Escalated
Budget Est.

   Recommended 
Range

80% FORECAST VALUE = MOBILIZATION 
SUBTOTAL BRIDGE ITEMS

CONTINGENCIES

$347,385,000 
$358,501,000 

$390,974,000 

$370,690,000 
$381,811,000 

BASE CASE ESTIMATE

* Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs
provided do not replace Departmental policy to update cost estimates annually. Escalation rates used are based on Global Insight 
data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm.  Web page updated May 2014.

 BASELINE ESTIMATE TO ASSUMED MIDPOINT OF CONSTRUCTION

BRIDGE REMOVAL

80 % Forecast
$4,583 

Bridge Cost per Square Foot and/or Bridge Removal costs modeled independently.  Their 80% Forecast Values Provided for informational 
purposes only.

BRIDGE COST PER SQUARE FOOT

Highlighted cells represent the quantities and prices that are included in the model.
Base Case Estimate is the sum of the Quantity multiplied by  "Likeliest" Item Price

BRIDGE REMOVAL LUMP SUM PRICE INCLUDES TRO, MOBILIZATION AND CONTINGENCY

QUANTITY

TIME RELATED OVERHEAD

INPUT OUTPUT

99.3%

0.5%

0.2%

0.1%

-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

MINED TUNNEL

TUNNEL SYSTEMS

PORTAL STRUCTURE (INCLUDING RETAINING WALLS)

OMC BUILDING

Sensitivity: BASE CASE ESTIMATE



STRUCTURE

DESIGN

BRANCH

As Noted

UNIT:

PLANNING STUDY

SCALE:

BRIDGE No.

DATE

DATE

DATE

DATEAPPROVED

CHECKED BY

DRAWN BY

DESIGNED BY

CONTRACT No.: 01-0f280k

POST MILEROUTECOUNTYDIST

0115000099XX

X

STRUCTURES DESIGN ADVANCE PLANNING STUDY SHEET (ENGLISH) (REV. 08-09-10)

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
4
:
4
4

2
9
-

F
E

B
-
2
0
1
6

U
S

E
R

N
A

M
E
 

=
>

s
1
1
7
8
4
0

aps-01-0f280k_cat1-2a-01.dgnFILE =>

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I
A
 
-
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I
O

N
 
-
 

D
I
V
I
S
I
O

N
 

O
F
 

S
T

R
U

C
T

U
R

E
S

PROJECT No. & PHASE:0 1 2 3
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R. Simmons 11-15

L. Wang 11-15

17 3586

01 DN 101

42’-11�"

1’-5�"1’-5�" 8’-0"8’-0" 12’-0"12’-0"

PG

Typ
TYPE 736, 
BARRIER 
CONCRETE

7
’
-
6
"

BOX GIRDER

CIP P/S

OG

PROFILE GRADE
NO SCALE

COLUMN

OBLONG CONCRETE

7’ Ø x 10’-6" Ø 

TYPICAL SECTION
�" = 1’-0"

PLAN
1" = 30’-0"

1" = 30’-0"

DEVELOPED ELEVATION

18+00 19+00 20+0017+00

DATUM Elev 585’

-6.30 % Elev 737.59

BVC Sta 13+50.00

Elev 738.15

EVC Sta 17+50.00
+6.58

 %

17+00

BC 16+35.14

OF CUT
TOE

18+00
19+00

20+00

OF CUT
TOE

OF CUT
TOE

OF CUT
TOP 

OF CUT
TOP 

8’-0"

8’-0"

12’-0"
12’-0"

OF CUT
TOE

OF CUT
TOP 

1

1
R = 1100’

� "2" 

16+00

EC 22+40.04

N 10°26
’49" W

187 ft157 ft

344’ MEASURED ALONG � "2"

OG

FG

EBBB

Abut 1

Abut 3

BENT 2

NOTES:

MBGR, see "ROADWAY PLANS"1

11-15

LAST CHANCE GRADE

16" Ø CIDH

16" Ø CIDH

48" Ø CIDH

CUT
OF 
TOP 

N 41̂
57’15

" W

Elev 733.5

BB Sta 16+60.0

Elev 754.9

EB Sta 20+04.0

400’ VC

R/C = 3.22%/STA 

VARIES

SHEET 1 OF 2

1
1
2
’
 
 
(

A
p
p
r
o
x
)
 

2a

BRIDGE CATEGORY 1

   preliminary and approximate.
3.  Alignment and profile shown are

   CATEGORY 1 COST DATA.
2.  See sheet 2 of 2 for BRIDGE

   for cost data.
   remote terrain.  See sheet 2 
1.  Access is limited due to steep, 

� "2"

A. Tern
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R. Simmons

L. Wang

17 3586

01 DN 101

I. Chernioglo

LAST CHANCE GRADE

12-15

12-15

12-15

BRIDGE CATEGORY 1

SHEET 2 OF 2 

BRIDGE CATEGORY 1

NUMBER

BRIDGE
NO. SPANS SPAN LENGTHS

ESTIMATE

DATE OF

DEPTH

STRUCTURE
LENGTH WIDTH AREA

$ x 1000

TOTAL COST

WALL AREA

RETAINING
2 WALL COST

SQ FT

1 COST PER

NOTE:

Description:

Cost includes 10% mobilization and 25% contingency.1

HEIGHT

MAXIMUM COLUMN

VARIOUS

assigned the same square foot cost for this preliminary study.

Other bridges of this category are shown in the following table and are

Bridge 2a as shown on sheet 1 is representative of "Category 1" bridges.

N/A

N/A

N/A

N/A

1025 s.f.

2

4b

4a

2a

1a

3

4

2

2

110-151-110

115-155-165-125

157-187

181-166

82

94

113

129

N/A 6’-0"

6’-6"

7’-6"

7’-6"

371

560

344

347

43

43

43

43

15953

24080

14792

14921

N/A

mobilization and 25% contingency.

Wall cost assumed to be $ 250/sf, including 10%

$ 256,250

2/9/16

2/9/16

2/9/16

2/9/16

$ 6,028

$ 5,978

$ 9,985

$ 6,445

$ 404

$ 404

$ 404

$ 404

Tall Single Column bents with CIDH pile foundations at all supports.

Multi-Span CIP/PS prismatic box girder (moderate spans up to approx 190’).
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ORIGINAL SCALE IN INCHES

R. Simmons

L. Wang

17 3586

01 DN 101

PLAN
1" = 30’-0"

1" = 30’-0"

DEVELOPED ELEVATION

DATUM Elev 600’

OF CUT
TOE

OF CUT
TOE

OF CUT
TOP 

OG

FG

EB

BB

Abut 1

BENT 2

NOTES:

I. Chernioglo

LAST CHANCE GRADE

SHEET 1 OF 2

C-1

12-15

12-15

12-15

15+00

16+00

14
+0

0

PROFILE GRADE
NO SCALE

-7.06 %

Elev 794.10

BC 15+00

400.0’ VC
R/C = 0.338%/sta

Elev 768.57

EC 19+00

Elev 751.43

BC 22+00

Elev 749.07

EC 26+00

400.0’ VC

BC 13+90.56

BB Sta 15+61.12

Elev 790.42

R = 1100’

EC 19+60.00

21+00

Elev 757.14

EB Sta 21+05.0

8’-0"

12’-0"

12’-0"

8’-0"

2

2

1

FILL

TOP OF

2

1

FILL
TOE OF  

FILL
TOP OF 

FILL
TOE OF  

FILL
TOP OF 

14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+0021+00

BENT 3

Abut 4

170’-00"215’-00"159’-00"25’-0"30’-0" 30’-0"25’-0" 25’-0"20’-0"

RW TYPE 1 TOTAL LENGTH = 155’-0"

MEASURED ALONG RW LOL

H=18
H=14H=12H=10H=4 H=8

T
y
p

1
0
’
-
6
"

6
’
-
0
"
 

5’-0" Ø CIDH, Typ

FG

R/C =  1.843%/sta

-1.36 %

-5.71 %

N 
38̂

02
’05

" W

FILL

TOE OF

N 08̂ 19’27" W

17+00 18+00

19+00

20+00

BRIDGE CATEGORY 2
MBGR, see "ROADWAY PLANS"

TYPE 1 RETAINING WALL

544’-0" MEASURED ALONG � "C" LINE

9
3
’
 
(

A
p
p
r
o
x
)

8
8
’
 
(

A
p
p
r
o
x
)

Typ
16" Ø CIDH,

� "C"

4.  Alignment and profile shown are preliminary and approximate.

3.  See sheet 2 of 2 for BRIDGE CATEGORY 2 COST DATA.

2.  See sheet 2 of 2 for Typical Section.

1.  Access is limited due to steep, remote terrain.  

CAPITOL
COLUMN
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PROJECT No. & PHASE:0 1 2 3
ORIGINAL SCALE IN INCHES

R. Simmons

L. Wang

17 3586

01 DN 101

1’-5�"1’-5�"

BOX GIRDER

CIP P/S

TYPICAL SECTION

I. Chernioglo

LAST CHANCE GRADE

SHEET 2 OF 2

12-15

12-15

12-15

Approx OG = FG

5’-0" Ø CIDH, Typ

OBLONG COLUMN

8’-0" x 12’-0" 

PG

VARIES VARIES

�" = 1’-0"

BRIDGE CATEGORY 2

BRIDGE CATEGORY 2

NUMBER

BRIDGE
NO. SPANS SPAN LENGTHS

ESTIMATE

DATE OF

DEPTH

STRUCTURE
LENGTH WIDTH AREA

$ x 1000

TOTAL COST

WALL AREA

RETAINING
2 WALL COST

SQ FT

1 COST PER

Description:

21930

23177

20038

25628

23392

Cost includes 10% mobilization and 25% contingency.1

NOTE:

Single Column (8x12 oblong) Bents CIDH Foundations.

Multi-Span, long span (>200 ft) CIP/PS variable depth (parabolic soffit) box girder.

5c

5b

C-3

C-2

C-1

3

3

2

3

3

152-206-152

163-213-163

233-233

172-234-190

159-215-170

66

94

112

102

93

1400

N/A

6020

N/A

1933

10’-0" min/6’-0" max

10’-0" max/6’-0" min

11’-6" max/7’-0" min

11’-6" max/7’-0" min

10’-6" max/6’-6" min

510

539

466

596

544

43

43

43

43

43

HEIGHT

MAXIMUM COLUMN

42’-11�"

12’-0"12’-0"8’-0" 8’-0"

Typ
TYPE 736, 
BARRIER 
CONCRETE

VARIOUS

1
0
’
-
6
"

6
’
-
0
"

are assigned the same square foot cost for this preliminary study.

The other bridges of this category are shown in the table and

Bridge C-1 as shown is representative of "Category 2" bridges.

2

� "C" LINE

� BRIDGE =

mobilization and 25% contingency.

Wall cost assumed to be $ 250/sf, including 10%

$ 350,000

N/A

$ 1,505,000

N/A

$ 483,2502/11/16

2/11/16

2/11/16

2/11/16

2/11/16

$ 437 $ 10,708

$ 11,199

$ 10,262

$ 10,128

$ 9,933

COLUMN CAPITOL

$ 437

$ 437

$ 437

$ 437



STRUCTURE

DESIGN

BRANCH

As Noted

UNIT:

PLANNING STUDY

SCALE:

BRIDGE No.

DATE

DATE

DATE

DATEAPPROVED

CHECKED BY

DRAWN BY

DESIGNED BY

CONTRACT No.: 01-0f280k

POST MILEROUTECOUNTYDIST

0115000099XX

X

STRUCTURES DESIGN ADVANCE PLANNING STUDY SHEET (ENGLISH) (REV. 08-09-10)

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
4
:
4
5

2
9
-

F
E

B
-
2
0
1
6

U
S

E
R

N
A

M
E
 

=
>

s
1
1
7
8
4
0

aps-01-0f280k_cat3-5d-01.dgnFILE =>

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I
A
 
-
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I
O

N
 
-
 

D
I
V
I
S
I
O

N
 

O
F
 

S
T

R
U

C
T

U
R

E
S
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R. Simmons 11-15

L. Wang 11-15

17 3586

01 DN 101

42’-11�"

1’-5�"1’-5�" 8’-0"8’-0" 12’-0"12’-0"

PG

Typ

TYPE 736, 

BARRIER 

CONCRETE

PROFILE GRADE
NO SCALE

TYPICAL SECTION
�" = 1’-0"

PLAN
1" = 20’-0"

1" = 20’-0"

DEVELOPED ELEVATION

DATUM Elev 240’

1

286’ MEASURED ALONG � "5"

OG

FG

EBBB

Abut 1

Abut 5

NOTES:

MBGR, see "ROADWAY PLANS"1

I. Chernioglo 11-15

LAST CHANCE GRADE

SHEET 1 OF 2

5d

3’ Ø CISS

OG = FG

Approx 

-6.43 %

Elev 289.52

BC 111+18.65

386.5’ VC

R/C = 2.83%/sta

Elev 282.49

EC 115+8.51

4.49 %

118+00

� "5"R = 1200’
117+00

116+00

115+00

Elev 281.65

BB Sta = 114+65.24TOP OF FILL

8’-0"

8’-0"

12’-0"

12’-0"

1 Elev 293.55

EB Sta = 117+51.24

FILL
TOP OF 

FILL
TOE OF

FILL
TOE OF FILL

TOP OF

FILL

TOE OF 

FILL
TOP OF

FILL
TOE OF

115+00 116+00 117+00 118+00

62’-0" 81’-0" 81’-0" 62’-0"

BENT 2 BENT 3

BENT 4

� "5"

BRIDGE CATEGORY 3

PILE, Typ

45 T DRIVEN

Typ

3’ Ø CISS,

   preliminary and approximate.
3.  Alignment and profile shown are

   CATEGORY 3 COST DATA.
2.  See sheet 2 of 2 for BRIDGE

   steep, remote terrain.
1.  Access is limited due to 

GIRDER

RC BOX

1
2
"
 
–

4
’
-
6
"
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PROJECT No. & PHASE:0 1 2 3
ORIGINAL SCALE IN INCHES

R. Simmons

L. Wang

17 3586

01 DN 101

I. Chernioglo

LAST CHANCE GRADE

12-15

12-15

12-15

BRIDGE CATEGORY 3

BRIDGE CATEGORY 3

NUMBER

BRIDGE
NO. SPANS SPAN LENGTHS

ESTIMATE

DATE OF

DEPTH

STRUCTURE
WIDTH AREA

$ x 1000

TOTAL COST

SQ FT

1 COST PER

Description:

Cost includes 10% mobilization and 25% contingency.1

NOTE:

*

SHEET 2 OF 2 

5g*

5f*

5e*

5d

2

2

2

4

75-75

75-75

75-75

62-81-81-62

4’-3"

4’-3"

4’-3"

4’-6"

LENGTH

150

150

150

286

43

43

43

43

6450

6450

6450

12298

  

These bridges all cross Mill Creek.

No supporting information is available for this preliminary study.

5e, 5f and 5g are assumed to be 150 ft total length. 

VARIOUS

are assigned the same square foot cost for this preliminary study.

The other bridges of this category are shown in the table and

Bridge 5d as shown is representative of "Category 3" bridges.

20

20

20

12

HEIGHT

MAXIMUM COLUMN

2/11/16 $ 267

$ 267

$ 267

$ 267

$ 3,288

$ 1,722

$ 1,722

$ 1,722

Short two-column bents. 45T pile foundations at abutments, CISS piles @ bents.

Multi-Span RC prismatic box girder (short to medium spans).

2/11/16

2/11/16

2/11/16



1" = 50’

ELEVATION

133’-0"130’-0"176’-0"234’-0"176’-0"130’-0"133’-0"

260’-0"586’-0"260’-0"

1106’-0"

34+00 35+00 36+00 37+00 38+00 39+00 40+00 41+00 42+00 43+00 44+00 45+00 46+00 47+00

ABUTMENT 8

ABUTMENT 1

BENT 2

BENT 4
BENT 5

BENT 7

DATUM ELEVATION 700’

1
2
’
-
6
"

7
’
-
0
"

BB EB

APPROACH SPANSMAIN SPANSAPPROACH SPANS

5
’
-
0
"

(
M
a
x
 

C
o
l
 

H
)

9
6
’
 
A
p
p
r
o
x

BENT 6 *

BENT 3 *

NO SCALE

PROFILE

Sta 52+00.00

END "2" LINE

Elev 738.2’

EVC 16+50.00

+6.58%

* "Super Bent" provides seated expansion support for both adjacent spans.

SOFFIT

PARABOLIC 

3. Alignment and profile shown are preliminary and approximate.

2. Access is limited by steep, remote terrain.

1. New alignment, no traffic control required.

Notes: 

1" = 50’

PLAN

N 28°36’43" W

N 53
°32’31"

 W

34+00

35+00

36+00EC 34+71.98

EC 41+75.80

BC 45+66.46

EB 45+84.00
BB 34+74.00

37+00

BC 36+97.18

38+00

45+00

44+00

46+00
47+00

43+00

42+00

41+00
40+00

39+00

R = 900’

R = 1100’

R = 1100’

� "2" LINE

S
T

R
E

A
M

I
N

T
E

R
M
I

T
T

E
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CIP/PS 

� "2" LINE

� BRIDGE =

2"2"2"2"

VARIESVARIES

BOX GIRDER

CONCRETE 
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2
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CONCRETE 

CIP/PS 

Approx OG = FG
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Typ

�"

8�"

OBLONG COLUMN

8’-0" x 12’-0" 

Typ

TYPE 736, 

BARRIER 

CONCRETE 

BENTS 4 AND 5 (MAIN SPANS)

CAPITOL NOT SHOWN)

(ARCHITECTURAL COLUMN
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DATE OF ESTIMATE

AREA               =

WIDTH              =

LENGTH             =

STRUCTURE DEPTH    =

TOTAL COST         =

      2/19/16      

Varies 12’-6" Max          

1098         

43      

$ 22,300,000           

47214         

25% CONTINGENCY    =

10% MOBILIZATION &

COST/   ft INCLUDING
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 PLAN 
1" = 100’

20+00 25+00 30+00 35+00 40+00 45+00 50+00

DATUM ELEV. 700.00

2425.0’   MEASURED ALONG Align "1"

PROFILE GRADE

+2.59%

ELEV. 1000.00

ELEV.  900.00

ELEV.  800.00

TUNNEL

BEGIN TUNNEL

END 
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RETAINING 
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OG WALL
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End Align "1"

R=900’

PORTAL

SOUTH

PORTAL

NORTH

Elev 791.61

TUNNEL 21+40.00

BEGIN

Elev 854.52

TUNNEL 45+65.00

END

PORTAL

NORTH

SOUTH PORTAL

RETAINING WALL

RETAINING WALL

TUNNEL

GRADE

PROFILE 

-2%-2%

Align "1"

50’-8"
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2
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1
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TYPE 736

BARRIER 

CONCRETE 

 TUNNEL SECTION 
�" = 1’-0"

R
=
3
2
’

R=18’

TUNNEL No.1 - Align."1"

 DEVELOPED LONGITUDINAL SECTION 
1" = 100’

DATE OF ESTIMATE 2-19-16

COST PER LINEAR FOOT =

TOTAL COST          =

4.  Need and scope of an Operating Facility is unknown.

   and Mechanical Systems and Drainage Systems are unknown.

3.  Details of Fire Safety/Suppression System, Electrical

2.  Ventilation by Forced Air System.

1.  Construction method is Sequential Excavation (Mined Tunnel).

 Assumptions 

$ 189,049

$ 458,444,000

roadway utilities are not included.

Roadway items, including paving and 

Cost includes 10% mobilization and 25% contingency.

systems (electrical and mechanical)

operation and maintenance building and tunnel 

Cost includes mined tunnel, portal structures, 

NOTE: 
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Exist 101

R=1500

R=1800’

N11
°44

’19"
W

RETAINING WALL

BC 24+91.90

EC 21+31.22

EC 33+77.09

+4.05%

400’ VC

ELEV. 1000.00

ELEV.  900.00

ELEV.  800.00

ELEV.  700.00

ELEV.  600.00

20+00 25+00 30+00 35+00 40+00 45+00

DATUM ELEV. 500.00

 PLAN 
1" = 100’

5600.0’   MEASURED ALONG Align "F"
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A

40+00

30+00

20+00

25+00
35+00

45+00

Align "F"       N16°26’17"W

 DEVELOPED LONGITUDINAL SECTION 
1" = 100’

RETAINING WALL

TUNNEL No.2 - Align."F" 1 of 2

DATE OF ESTIMATE 2-19-16

COST PER LINEAR FOOT =

TOTAL COST          =

TUNNEL

BEGIN 

PORTAL

SOUTH

Elev 608.10

Sta 21+00.00

EVC 

WALL

RETAINING 

PROFILE GRADETUNNEL

Elev 614.17

TUNNEL 22+50.00

BEGIN

SOUTH PORTAL

roadway utilities are not included.

Roadway items, including paving and  

Cost includes 10% mobilization and 25% contingency.

systems (electrical and mechanical)

operation and maintenance building and tunnel 

Cost includes mined tunnel, portal structures, 

NOTE: 

$ 174,655

$ 978,070,000
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TUNNEL 78+50.00

END
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PORTAL

NORTH 

TUNNEL

END

Elev 836.90

Sta 77+50.00

BVC 

WALL
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 PLAN 
1" = 100’

PROFILE GRADE TUNNEL

GRADE

PROFILE 

-2%-2%

Align "F"
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2
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’
-
0
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1
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TYPE 736

BARRIER 

CONCRETE 

 TUNNEL SECTION 
�" = 1’-0"

R
=
3
2
’

R=18’

 DEVELOPED LONGITUDINAL SECTION 
1" = 100’

TUNNEL No.2 - Align."F" 2 of 2

R=1000’

4.  Need and scope of an Operating Facility is unknown.

   and Mechanical Systems and Drainage Systems are unknown.

3.  Details of Fire Safety/Suppression System, Electrical

2.  Ventilation by Forced Air System.

1.  Construction method is Sequential Excavation.

 Assumptions 
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TUNNEL No.3 - Align."C"

EC 58+10.63

RETAINING WALL

SOUTH PORTAL

Elev 773.15

TUNNEL 60+58.00
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END TUNNEL

400’ VC

400’ VC
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TYPE 736
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R
=
3
2
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 DEVELOPED LONGITUDINAL SECTION 
1" = 100’

Elev 835.47

TUNNEL 77+24.00

END

4.  Need and scope of an Operating Facility is unknown.

   and Mechanical Systems and Drainage Systems are unknown.

3.  Details of Fire Safety/Suppression System, Electrical

2.  Ventilation by Forced Air System.

1.  Construction method is Sequential Excavation.

 Assumptions 

DATE OF ESTIMATE 2-19-16

COST PER LINEAR FOOT =

TOTAL COST          =

$ 201,658

$ 335,962,000

roadway utilities are not included.

Roadway items, including paving and  

Cost includes 10% mobilization and 25% contingency.

systems (electrical and mechanical)

operation and maintenance building and tunnel 

Cost includes mined tunnel, portal structures, 

NOTE: 
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rare ecosystem found in the park, the United Nations designated it a World Heritage Site (WHS) 
on September 5, 1980 and an International Biosphere Reserve on June 30, 1983.  
 
The highway has for years been plagued by numerous landslides and has been the site of various 
repairs to maintain the route, especially between PM 14.3 and 15.6. This project proposes to 
bypass the slide-prone segment of the existing alignment with a new alignment. Six alternatives 
are labeled A-1, A-2, F, C-3, C-4, and C-5 respectively. Each of these alignments consists of new 
roadway and new structures. Alignment F traverses the Del Norte Coast Redwoods State Park. 
The other alignments are partially within the State Park and partially within private properties 
owned by logging companies. Segments within the Park property will have severe access issues, 
while those outside the park may be accessed by limited logging roads.  
 
Construction of the tunnels will use the Sequential Excavation Method (also known as the New 
Austrian Tunnel Method), with cut-and-cover sections of tunnel at each portal.  Proposed tunnel 
geometries include two 12-feet lanes and 10-feet shoulders on either side.  Further description of 
the three tunnels involved in the alternatives are summarized below. 
 

Table 1. Tunnel Structures Involved in Alternative Realignments 

Tunnel Alignment Length (ft) South Portal Elev. (ft) North Portal Elev. (ft) Gradient 

1 A-1 2425 791.61 854.52 2.59% 

2 F 5600 614.17 841.14 4.05% 

3 C-3, C-4, C-5 1666 773.15 835.47 3.89% 

 
We studied the following materials for preparation of this SPGR:  

 

• California Geological Survey (CGS) Special Report 184: Landslides in The Highway 101 
Corridor Between Wilson Creek and Crescent City, Del Norte County, California (Wills, 
2000) 
 

• Documents relating to the Last Chance Grade project history and realignment available 
through District 1 (http://www.dot.ca.gov/dist1/d1projects/last_chance_grade/). 

 

3. EXCEPTION TO POLICY 

 

There is no known exception to Department policy relating to investigation or design of the 
realignments.  
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4. FIELD INVESTIGATION AND TESTING PROGRAM 

 
No geotechnical investigation has been conducted along any of the alternative realignments. See 
Section 12 below for more information. 
 

5. LABORATORY TESTING PROGRAM 
 

No laboratory testing has been conducted for the current project. See Section 12 below for more 
information. 

 

6. SITE GEOLOGY AND SUBSURFACE CONDITIONS  

 

California Geological Survey Special Report 184, Landslides in the Highway 101 Corridor 
between Wilson Creek and Crescent City, Del Norte County, California (2000) includes a 
geologic map and a landslide map that encompasses the proposed realignments. The maps are 
based on a compilation of previous mapping, interpretation of aerial photographs and field 
mapping. The landslides identified in the landslide map are classified and mapped based on their 
geomorphology. Detailed geotechnical data required to evaluate the probability of movement of 
the landslides were not collected as part of the investigation. Figure 2 presents geology. 
 
The geologic map indicates bedrock beneath the proposed alignments is either Franciscan 
Complex Broken Formation or Franciscan Complex Mélange. The Broken Formation typically 
consists of hard sandstone blocks separated by weak beds of shale and shear zones. Landslides 
within the Broken Formation tend to be deep seated. The Northern and Southern Last Chance 
Grade Landslides along the existing Highway 101 alignment are located within the Broken 
Formation. The Mélange typically consists of highly sheared shale and argillite. Landslides in the 
Mélange are typically earthflows. The existing Highway 101 alignment immediately north of 
Wilson Creek is located within an active earthflow. The remaining mapped portion are alluvium 
deposits within the active stream channels, which consist of unconsolidated sand and gravels. 
 
The geology associated with each tunnel is listed below: 
 
Tunnel 1: Traverses roughly southeast to northwest and straddles the Franciscan Mélange 
(eastern section) and the Broken Formation (western section).  The proposed north portal will be 
located within the active earthflows of Last Chance Grade. 
 
Tunnel 2:  Traverses south to north through the Broken Formation.  Both the proposed south and 
north portals will be located in active earth flows of Last Chance Grade. 
 
Tunnel 3: Traverses roughly south to north through Franciscan Mélange.  The proposed north 
portal will be located within a mapped landslide of unknown age or activity. 



MR. GUDMUND SETBERG 
Attn: Gary Joe / Rodney Simmons 
February 25, 2016 
Page 4 

 

“Provide a safe, sustainable, integrated and efficient transportation system 

to enhance California’s economy and livability” 

7. SCOUR EVALUATION  
 

Scour does not apply to tunnels. 
 

8. CORROSION EVALUATION 
 

No corrosion data is available at this time.  
 

9. PRELIMINARY SEISMIC STUDY 
 

Seismicity information was not requested at this time. 
 

10. AS-BUILT FOUNDATION DATA  
 

No as-built structure information is available along any of the alternative alignments.  
 

11. PRELIMINARY FOUNDATION RECOMMENDATIONS 

 

As described in Section 6 above, the north portal of Tunnel 1 and both portals of Tunnel 2 are 
located in active earth flow zones. The north portal of Tunnel 3 is located in a potentially active 
landslide zone. However, the available geology information is not sufficient to determine 
whether any of these three alternatives is feasible or not. A more comprehensive feasibility study 
is needed to determine the viability of each alternative. Note that a tunnel alignment is generally 
easier to adjust to avoid geologically hazardous areas. 

 

12. ADDITIONAL FIELD WORK AND LABORATORY TESTING  

 
Several additional reports are necessary for the design and construction of the proposed tunnel(s). 
These include Geotechnical Design Report for the tunnel(s) as well as separate Foundation 
Reports for the portals, and a Geotechnical Baseline Report.  It is assumed that these reports will 
be completed by a consultant with expertise in tunneling.  The following is a general discussion 
of field and laboratory work necessary for these reports. 
 

Field Mapping  
 
Geologic mapping of the surface geology will be completed for each tunnel, portal, and 
surrounding area. This mapping will determine extent of geologic formations present at the 
surface, determine geologic structures that may impact the tunnel at depth, identify discontinuity 
features in the rock formations that impacts behavior of the rock at depth (joint orientations, etc.). 
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Drilling and In Situ Testing 

 

Drilling and sampling of the subsurface is necessary to characterize the strength parameters of 
geologic formations along the tunnel alignments and provide data for the design of initial and 
final tunnel lining.  At least one hole at each portal is necessary for the portal design, and perhaps 
more depending on the complexity of the design and nature of the subsurface.  Sampling at 
portals could include Standard Penetration Testing (SPT), rock core, as well as bulk samples.  
Testing could include any standard test for the design and construction of retaining walls: 
unconfined compression testing, Rock Quality Designation (RQD), corrosion, consolidation, etc. 
 
For tunnel design, drilling will be done from along the alignment at the surface.  Drilling may be 
vertical or inclined, depending on the structure of the geologic material.  Drilled holes can be up 
to 1000 feet in length, however, it may be more economical to include more, shorter holes as core 
recovery and in situ testing can be time consuming in very long drill holes.  At each portal, 
horizontal holes may be drilled along the proposed alignment.  Rock cores will be logged and 
described focusing on weathering, discontinuities, rock hardness, RQD, and rock strength.  
Sampling will focus on rock cores for further strength testing.  In situ analyses may include 
modulus determination to evaluate ground behavior and packer testing to evaluate rock 
permeability.   
 

Reporting 

 

Reports will include a Geotechnical Data Report and Geotechnical Design Reports, Hydraulics 
Reports, Seismic Design, a Geotechnical Baseline Report and others.  The reports provide the 
analyses for estimating rock behavior during excavation of the tunnel opening, design of the 
initial lining, and design of the final lining.  Geologic formations will be assigned Rock Mass 
Types (RMT’s) based on their engineering properties.  Ground Support Categories (GSC’s) can 
then be determined based on anticipated behaviors of similar RMT’s.  A Geotechnical Baseline 
Report (GBR) will be used for bidding purposes as well as a basis for unanticipated conditions 
found in the tunnel during construction.  The GBR is common to the tunneling industry.  It 
defines minima and maxima for various rock properties to be used in disputes. 
 

Involvement of Geotechnical Services 

 
Because consultants will provide the bulk of the investigation and tunnel design, the Office of 
Geotechnical Design will have limited involvement other than oversight.  There may be 
opportunities to partner with the consultants on the investigation.  Recently completed tunnel 
projects in the state have required extensive geotechnical involvement in the early phases, 
leading to higher than normal oversight hours. 
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The Preliminary Geotechnical Recommendations included in this report are based on specific 
project information regarding structure type and structure location that has been provided by the 
Office of Structure Design Branch 17. If you have any questions or require further information, 
please contact Matthew Gaffney at (510) 622-1777, Sunny Yang at (510) 286-4808, Chris Risden 
at (510) 622-8757 or Hooshmand Nikoui at (510) 286-4811. 

 
 

 c:  TJPokrywka, CNarwold, CRisden, MGaffney, HNikoui, Daily File 
      Sebastion Cohen, Project Manager 
      Talitha Hodgson, A.P. Senior 
      Carlson Schrieve, Design Engineer 
                 John Fujimoto, Project Liaison Engineer 
      Daniel Speer, District Materials Supervisor 
 
 SYang/mm 
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rare ecosystem found in the park, the United Nations designated it a World Heritage Site (WHS) 
on September 5, 1980 and an International Biosphere Reserve on June 30, 1983.  
 
The highway has for years been plagued by numerous landslides and has been the site of various 
repairs to maintain the route, especially between PM 14.3 and 15.6. This project proposes to 
bypass the slide-prone segment of the existing alignment with a new alignment. Each of these 
alignments consists of new roadway and new structures. The number of structures involved in 
each of the alternatives are summarized below. 
 

Table 1. Structures Involved in Alternative Realignments 

Alternative Bridges Tunnels 

A-1 One bridge, length 347’ One tunnel, length 2425’ 

A-2 Two bridges, lengths 344’and 1106’ None 

F None One tunnel, length 5600’ 

C-3 Four bridges, lengths 466’ to 1098’ One tunnel, length 1666’ 

C-4 Five bridges, lengths 466’ to 596’ One tunnel, length 1666’ 
C-5 Eleven bridges, lengths 150’ to 596’ One tunnel, length 1666’ 

 
Alignment F traverses the Del Norte Coast Redwoods State Park. The other alignments are 
partially within the State Park and partially within private properties owned by logging 
companies. Segments within the Park property will have severe access issues, while those outside 
the park may be accessed by limited logging roads.  
 
We studied the following materials for preparation of this SPGR:  

 

• California Geological Survey (CGS) Special Report 184: Landslides in The Highway 101 
Corridor Between Wilson Creek and Crescent City, Del Norte County, California (Wills, 
2000) 

• Documents relating to the Last Chance Grade project history and realignment available 
through District 1 (http://www.dot.ca.gov/dist1/d1projects/last_chance_grade/). 

• As-built LOTBs and geotechnical investigation and design reports from previous projects 
constructed on the existing alignment within the project limits, available at Caltrans 
Digital Archive of Geotechnical Data (GeoDOG) and Document Retrieval System. 

 

3. EXCEPTION TO POLICY 

 

There is no known exception to Department policy relating to investigation or design of the 
realignments.  
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4. FIELD INVESTIGATION AND TESTING PROGRAM 

 
No geotechnical investigation has been conducted along any of the alternative realignments. 
Once the new alignment is selected, we will develop a field investigation and testing program to 
collect field information. See Section 12 below for more information. 

 

5. LABORATORY TESTING PROGRAM 
 

A laboratory testing program will be conducted for the current project. See Section 12 below for 
more information. 

 

6. SITE GEOLOGY AND SUBSURFACE CONDITIONS  

 

California Geological Survey Special Report 184, Landslides in the Highway 101 Corridor 
between Wilson Creek and Crescent City, Del Norte County, California (2000) includes a 
geologic map and a landslide map that encompasses the proposed realignments. The maps are 
based on a compilation of previous mapping, interpretation of aerial photographs and field 
mapping. The landslides identified in the landslide map are classified and mapped based on their 
geomorphology. Detailed geotechnical data required to evaluate the probability of movement of 
the landslides were not collected as part of the investigation. Figure 2 presents geology. 
 
The geologic map indicates bedrock beneath the proposed alignments is either Franciscan 
Complex Broken Formation or Franciscan Complex Mélange. The Broken Formation typically 
consists of hard sandstone blocks separated by weak beds of shale and shear zones. Landslides 
within the Broken Formation tend to be deep seated. The Northern and Southern Last Chance 
Grade Landslides along the existing Highway 101 alignment are located within the Broken 
Formation. The Mélange typically consists of highly sheared shale and argillite. Landslides in the 
Mélange are typically earthflows. The existing Highway 101 alignment immediately north of 
Wilson Creek is located within an active earthflow. The remaining mapped portion are alluvium 
deposits within the active stream channels, which consist of unconsolidated sand and gravels. 
 
The geology associated with each bridge structure is listed in Table 2. 
 

Table 2: Geology at Bridge Locations 

Bridge Number Geology 

1a Mélange 

2a Mélange; north abutment within a shallow slide 

2b Mélange; north abutment within the Broken Formation 

C1 Mélange; north abutment within a shallow slide 
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C2 Mélange 

C3 Mélange 

3a Mélange; south abutment within Broken Formation 

4a Mélange; south abutment within Broken Formation 

4b South half within Mélange; north half within a shallow slide 

5b Mélange 

5c Broken Formation 

5d Broken Formation and alluvium deposits 

5e Broken Formation 

5f Broken Formation 

5g Broken Formation 

  

Subsurface Conditions 

 
No subsurface soil data is available at this time. Based on the as-built LOTBs collected from 
previous projects along the existing alignment, the subsurface materials typically consist of 
colluvium soils (sand, gravel, clay, silt) with thickness varying from zero to more than 50 feet, 
underlain by bedrocks of three major types: sandstone, greywacke, and shale. Note that the 
colluvium soils at the existing alignment are likely landslide debris. On the realignment routes, 
the bedrock is expected to be near ground surface typically.  
 

Groundwater 

 

No groundwater data is available at this time. Groundwater data will be collected as part of the 
field investigation program to be developed (see Section 12).  
 

7. SCOUR EVALUATION  
 

No scour information is available at this time. Final scour recommendations should be furnished 
in the Structure Hydraulics Report for each structure. 

 

8. CORROSION EVALUATION 
 

No corrosion data is available at this time. Corrosion samples will be collected and tested as part 
of the field and laboratory investigation program to be developed (see Section 12).  

 

9. PRELIMINARY SEISMIC STUDY 
 

Seismicity information was not requested at this time. 
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10. AS-BUILT FOUNDATION DATA  
 

No as-built structure information is available along any of the alternative alignments. As 
mentioned above, many retaining wall structures have been built along the existing alignment. 
Most of these structures used CIDH piles (with or without tiebacks) as foundations. 
 

11. PRELIMINARY FOUNDATION RECOMMENDATIONS  

 
Structure Design has provided us with preliminary plans of the bridge structures and preliminary 
loads. Refer to Table 2. For all bridges, CIDH pile extension or pile group are a viable 
foundation choice. CIDH pile construction may encounter the challenge of high groundwater 
level and the potential of caving in. For cost estimate purposes, the CIDH piles may be assumed 
4 to 6 feet in diameter with a length-to-diameter ratio of 20. For smaller bridges, spread footing 
may also be considered. Driven pile is generally not viable. However, it may be considered if 
field exploration indicates thick layers of soil materials (alluvium, colluvium) at certain 
locations. 
 
Some of the bridges also have wing walls / retaining walls near the abutments. For the time 
being, Standard Caltrans retaining walls with spread footing can be assumed for these walls. 

 

12. ADDITIONAL FIELD WORK AND LABORATORY TESTING  

 
For the Final Foundation Report, a field investigation program will be developed to characterize 
the site and obtain information concerning subsurface conditions, ground water conditions, 
corrosion potential, site-specific seismic data and other pertinent geologic information. One mud 
rotary boring up to 100 feet depth may be required at each foundation support (bents and 
abutments) of the proposed bridges. The locations of some of the borings will require significant 
clearing and grading of working pads. Other locations will require the drill rig and support 
vehicles to be flown in with a helicopter.  
 
Borings should be drilled at or near the proposed support locations to a maximum depth of 100 
feet. The subsurface investigation should provide adequate information to describe the soil and 
rock conditions, and obtain geology and groundwater information for seismic analyses. 
 
Laboratory testing of soil/rock samples may include, but not limited to: 

• Corrosion tests 

• Strength tests (pocket penetrometer, unconfined compression) 

• Index tests (unit weight, water content, gradation, Atterberg limits) 

• Consolidation tests 
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A request for a Foundation Report should include a General Plan (GP), Foundation Plan (FP), 
and any additional plans available for the proposed structures. The District Project Manager 
should be aware that several permits will be required to commence the drilling and should plan to 
schedule sufficient time (a minimum of three months) for obtaining the permits. Encroachment, 
right of entry and sensitive environmental permits may be required for the drilling in the 
District/County. In addition to the permits, sufficient time needs to be scheduled for utility 
clearances, site access and site hazardous assessment reports. If a site hazardous assessment 
report for soil and groundwater contamination is available, it should be communicated to our 
Office prior to starting the subsurface investigation. 

 

Estimate of Geotechnical Services Resources Required 

 
The following are resource estimates for the Foundation Reports. The estimated time and 
duration are based upon the following assumptions: 
 
1) Structure Design will provide all information required by Geotechnical Services. 
2) The Department will provide the appropriate resources (funding, staff, and equipment) for the 

project.  
3) The District will provide the necessary support services as stated above. 

 
The tables below present the Geotechnical Services (GS) resource estimate necessary to complete 
the various alignments. Note that this does not include the tunnel portion of the alignments which 
will be covered in a separate report.  The resource estimate includes cost centers 3650 
(Geotechnical Support/Drafting), 3656 (Drilling Services), and 3660 (Geotechnical Design 
West). The resource estimate does not include cost of C-57 consultation and, if necessary, cost of 
equipment mobilization and lane closure work. The resource estimate is based on our 
understanding of the current scope of the project. If scope changes occur, revisions to the 
estimated hours will be necessary. 
 

Table 3. Alignment A-1: One bridge, 3 borings 
Unit Task 

100 150 160 185 230 240 250 255 270 275 285 290 Total 

GS Support 
and Drafting 

3650 0 0 0 0 0 300 0 0 0 0 0 0 300 

Drilling  3656 0 0 0 0 0 480 0 0 0 0 0  480 

GDW  3660 40 0 80 80 0 400 40 40 0 200 50 40 970 

Total Hours 40 0 80 80 0 1180 40 40 0 200 50 40 1750 
Notes:  (1) Includes one 100-foot mud rotary borings necessary for each bent and abutment. 

(2) Additional cost will be required for clearing and grubbing for drilling service to obtain access to the site 

(3) The request for the FR should be forwarded to Geotechnical Services a minimum of twelve (12) weeks before the 

requested due date. 

(4) This estimate is preliminary and is subject to revision. 
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Table 4. Alignment A-2: Two bridges, 11 borings 
Unit Task 

100 150 160 185 230 240 250 255 270 275 285 290 Total 

GS Support 
and Drafting 

3650 0 0 0 0 0 500 0 0 0 0 0 0 500 

Drilling  3656 0 0 0 0 0 1760 0 0 0 0 0  1760 

GDW  3660 40 0 80 80 0 1200 40 40 0 200 50 40 1770 

Total Hours 40 0 80 80 0 3460 40 40 0 200 50 40 4030 

 

Table 5. Alignment C-3: Four bridges, 17 borings 
Unit Task 

100 150 160 185 230 240 250 255 270 275 285 290 Total 

GS Support 
and Drafting 

3650 0 0 0 0 0 600 0 0 0 0 0 0 600 

Drilling  3656 0 0 0 0 0 2720 0 0 0 0 0  2720 

GDW  3660 40 0 80 80 0 1600 40 40 0 200 50 40 2170 

Total Hours 40 0 80 80 0 5320 40 40 0 200 50 40 5490 

 

Table 6. Alignment C-4: Five bridges, 20 borings 
Unit Task 

100 150 160 185 230 240 250 255 270 275 285 290 Total 

GS Support 
and Drafting 

3650 0 0 0 0 0 700 0 0 0 0 0 0 700 

Drilling  3656 0 0 0 0 0 3200 0 0 0 0 0  3200 

GDW  3660 40 0 80 80 0 2000 40 40 0 200 50 40 2570 

Total Hours 40 0 80 80 0 5900 40 40 0 200 50 40 6470 

 

Table 7. Alignment C-5: Eleven bridges, 42 borings 
Unit Task 

100 150 160 185 230 240 250 255 270 275 285 290 Total 

GS Support 
and Drafting 

3650 0 0 0 0 0 1000 0 0 0 0 0 0 1000 

Drilling  3656 0 0 0 0 0 6720 0 0 0 0 0  6720 

GDW  3660 40 0 80 80 0 5000 40 40 0 200 50 40 5570 

Total Hours 40 0 80 80 0 11720 40 40 0 200 50 40 13290 

 

The Preliminary Geotechnical Recommendations included in this report are based on specific 
project information regarding structure type and structure location that has been provided by the 
Office of Structure Design Branch 17. If you have any questions or require further information, 
please contact Matthew Gaffney at (510) 622-1777, Sunny Yang at (510) 286-4808, Chris Risden 
at (510) 622-8757 or Hooshmand Nikoui at (510) 286-4811. 

 

 c:  TJPokrywka, CRisden, MGaffney, HNikoui, CNarwold, Daily File 
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