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Mr. Keegan O. Elder  

WMC Consulting Engineers 

87 Holmes Road 

Newington, CT  06111 

 

 

 

Subject: Revised Geotechnical Engineering Report for Replacement of Bridge 

No. 06755, Route 162 over Turtle Creek, Milford, Connecticut (DGMTS 

Reference No. 17014)      

 

Dear Mr. Elder: 

 

Dulles Geotechnical and Materials Testing Services, Inc. (DGMTS) is pleased to submit 

this revised geotechnical engineering report for the above referenced project. This report has 

been revised to incorporate the review comments dated August 13, 2018 made on our 

geotechnical report dated November 08, 2017. This report presents the results of our 

subsurface exploration and geotechnical engineering analysis for the replacement of Bridge 

No. 06755, Route 162 over Turtle Creek in the Town of Milford, Connecticut.  

This report is prepared based on information collected during the drilling and logging 

of four (4) exploratory borings, review of area geology map, laboratory testing, and 

engineering analysis of the subsurface data collected from the site.  

We appreciate the opportunity of providing our services for this project. Please contact 

the undersigned if you have any questions regarding this report.  

 

Sincerely, 

Dulles Geotechnical and Materials Testing Services, Inc. 

         

 

         

         

 

Dipesh Pandey, MSc, EIT                            Tariq Bin Hamid, Ph.D. PE 

Geotechnical Engineer                                                       President   
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1.0 INTRODUCTION 

This report presents the results of DGMTS geotechnical study for the replacement of 

Bridge No. 06755, Route 162 over Turtle Creek in the Town of Milford, Connecticut.  The 

scope of work for this geotechnical study included: 

➢ preparation of boring layout plan for four (4) soil borings, estimating boring 

related items and quantities, and solicitation/retention of a boring contractor to 

perform the subsurface investigation. 

➢ Provide oversight and on-site inspection during boring operations. 

➢ Bring all soil samples and rock cores to DGMTS laboratory for review and 

testing.  

➢ Return soil samples and rock cores back to WMC at the completion of the work.  

➢ Prepare final boring logs.  

➢ Prepare and submit a geotechnical report for the subject project detailing the 

subsurface conditions at the site and recommendations for design, including 

the types of structures and foundations that will be acceptable at the site. 

 

2.0 PROJECT DESCRIPTION 

The project site is located on State Route 162 over Turtle Creek in the Town of Milford, 

Connecticut. A site location map is presented as Figure 1 at the end of this report. Route 162 

is a bi-directional east-west, three-lane urban minor arterial that serves both residential and 

commercial properties. The vertical geometry and terrain are generally flat throughout the 

project limits. There is concrete curbing and a 7.5 feet sidewalk on the eastbound side and a 

mix of bituminous concrete and concrete curbing on the westbound side within the project. 

There is metal guard rail along the westbound side of the road spanning over the existing 

structure. The existing roadway drainage system consists of a series of catch basins and 

manholes which outlet into the creek at different points within the project.  

The proposed structure will be twin 8 feet x 4 feet Precast Concrete Box Culvert. The 

length of the proposed box will be approximately 82 feet, which approximately matches the 

existing corrugated metal pipe arches.  

 

3.0 GEOTECHNICAL SUBSURFACE EXPLORATION 

Geotechnical subsurface exploration program consisted of drilling four (4) soil borings. 

The subsurface exploration was conducted between August 21 and 23, 2017.  



 

 

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC.  

             14119 SULLYFIELD CIRCLE, SUITE H, CHANTILLY, VA 20151                                                          PHONE: 703-999-3207 

 July 16, 2020                                      Project No. 17014 5 

 

Test borings were selected and staked by DGMTS representative. Test borings were 

drilled using Hollow Stem Auger (HSA) rig mounted on a truck.  The soil borings were drilled 

by New England Boring Contractors of Connecticut.  Samples were obtained using standard 

split spoon sampler. A representative of DGMTS was present at the site supervising the drilling 

of the four (4) soil borings. DGMTS representative brought the soil samples to DGMTS 

laboratory. 

Selected soil samples were assigned for laboratory testing for soil classification 

purposes. The laboratory testing program was comprised of determining the moisture 

content, grain size distribution, and Atterberg limits of selected soil samples. The testing was 

conducted to analyze the suitability of on-site soils as foundation materials and in earthwork.  

Testing was generally performed in accordance with American Society for Testing and 

Materials (ASTM) standards.  

Borehole logs and the laboratory test results are presented in Appendices A and B, 

respectively, of this report.  Test Boring Logs contained in Appendix A, provide details related 

to the subsurface conditions encountered in the various borings.  The stratification lines shown 

on the test boring logs represent approximate transitions between material types.  In situ, 

strata changes could occur gradually or at slightly different levels. Also, the borings depict 

conditions at particular locations and at the particular times indicated. Some conditions, 

particularly groundwater conditions between borings could vary from the conditions 

encountered at the particular boring locations. 

 

3.1 Site Geology 

   According to the area geology map, the project site is located within the Western 

Upland Section of the New England Physiographic Province.  The Town of Milford lies in what is 

called the Orange-Milford Belt, which is a triangularly-shaped area extending from Milford 

northeast to about Bethany, due south to West Haven, and then back west to Milford. This 

belt is comprised of metamorphic gray-green to green phylites, schist, and greenstones 

formed between 500 and 400 million years ago. 

 

3.2 Encountered Subsurface Conditions at the Project Site 

In general, the subsurface materials encountered in test borings completed at the 

project site are presented in the following Tables 1 and 2: 
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Table 1 

Generalized Strata 

Description 

Strata Depth (from –to)/Elevation  

B-1 B-2 

Topsoil 0-4”/7.5 to 7.2 0-3”/7.00 to 6.75 

Brown c-f SAND, some to 

little gravel, trace silt (FILL) 
4’’-7’/7.2 to 0.50 3’’-5’/6.75 to 2.00 

Brown and gray c-f SAND, 

trace silt  
7’-26’/0.50 to -18.5 5’-30’/2.00 to -23.00 

Gray SILT, some c-f sand 26’-42’/-18.50 to -34.50 30’-48’/-23.00 to -41.00 

Gray SAND, some silt, little 

gravel 
- 48’-52’/-41.00 to -45.00 

 

Table 2 

Generalized Strata 

Description 

Strata Depth (from –to)/Elevation (from – to) 

B-3 B-4 

Asphalt 0-11”/7.00 to 6.08 0-11”/7.00 to 6.08 

Gray c-f SAND, little gravel, 

trace silt (FILL) 
11”-8’/6.08 to -1.00 11”-8’/6.08 to -1.00 

Brown to gray SAND, little 

gravel, trace silt, trace clay 
8’-40’/-1.00 to -33.00 8’-42’/-1.00 to -35.00 

Gray SILT, little clay, trace 

sand 
40’-52’/-33.00 to -45.00 - 

 

3.2.1 Existing Fill Soils 

Existing fill soil was encountered in all of the test borings drilled at the site.  In test 

borings B-1 and B-2 drilled at the west bound of Route 162, existing fill was encountered 

below a 3 to 4-inch layer of topsoil to depths of 5 and 7 feet, respectively.  In test borings B-

3 and B-4 drilled at the east bound of Route 162, existing fill was encountered below an 11-

inch layer of asphalt to a depth of 8 feet. 
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The fill generally consisted of coarse to fine SAND. SPT N-value recorded in existing 

fill ranged from 4 blows per foot (in test boring B-3) to 41 blows per foot (in test boring B-3).   

3.2.2 Surficial (unconsolidated) Soils 

The surficial (unconsolidated) soils that lie under the existing fill soils to the end of 

each boring generally consisted of SAND and SILT with little gravel and trace of clay and 

extended approximately to depths ranging from 42 to 52 feet below the surface. SPT N-values 

ranged from 3 blows per foot (test boring B-2) to 28 blows (test boring B-2 and B-4) within 

the surficial soils.  

 

3.3 Groundwater Conditions 

Groundwater was encountered in all test borings drilled at the site. The groundwater 

levels observed at each test boring are shown on the individual logs in Appendix A and also 

presented in Table 3 below.  

Table 3 

Test 

Boring 

No. 

Depth from Existing 

Ground Surface to 

Groundwater Level 

(feet) 

Groundwater Level 

Elevation 

B-1 5.0 EL 2.50 

B-2 3.9 EL 3.10 

B-3 5.25 EL 1.75 

B-4 5.5 EL 1.50 

 

The groundwater information presented in this report represent the conditions found 

on the date the borings were drilled. It should be noted that our groundwater observations 

are short-term; groundwater depths and subsurface soil moisture contents will vary with the 

water level in the creek and environmental variations such as frequency and magnitude of 

rainfall and the time of year when construction is in progress. 

 

3.4 Laboratory Test Results 

Laboratory tests on selected soil samples were performed to determine their 

engineering properties. For this project, we performed moisture content, liquid limit, plastic 

limit and sieve analysis. A summary of laboratory test results is presented in Appendix B of 

this report.   
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3.5 Seismic Consideration 

Based on the subsurface conditions encountered at the site, the following values are 

recommended for seismic design.  

Table 4 

Seismic Site Class D 

Peak Ground Acceleration Coefficient 0.066 g 

Spectral response acceleration at short periods, Ss 0.135 g 

Spectral response acceleration at 1-second period, S1 0.035 g 

Site coefficient, Fa 1.6 

Site coefficient, Fv 2.4 

 

The seismic values presented above in Table 5 were calculated using USGS Earthquake 

Hazards Program (access on September 12, 2017). Design maps detailed report is presented 

in Appendix C of this report.  

 

3.5.1 Liquefaction 

Liquefaction involves the sudden loss in strength of a saturated, cohesionless soil 

caused by the build-up of pore water pressure during cyclic loading, such as produced by an 

earthquake.  For liquefaction to occur, liquefaction susceptible soils (loose to medium dense 

cohesionless soils) should be saturated and there should be strong shaking, such as caused 

by an earthquake. Further, a peak ground acceleration of 0.1g is generally considered a 

shaking threshold that is needed to produce liquefaction.   

Based on the peak ground acceleration value, laboratory test results, and groundwater 

level, it is our professional opinion that this site has no liquefaction potential. 

 

3.6 Results of Scour Analyses 

This structure will be a box culvert and as per Connecticut DOT and WMC 

recommendations, scour is not required to be analyzed for box culverts. 
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4.0 RECOMMENDED FOUNDATION SYSTEM 

The recommendations for foundation design presented herein are based on our current 

understanding of the project design requirements and subsurface information from the 

subsurface investigation program performed to-date. 

          The following sections provide geotechnical engineering recommendations for 

foundations, geotechnical design parameters, temporary excavation, shoring, and 

dewatering.    

 

4.1 Box Culvert Foundation 

Spread footings founded on granular fill placed on firm natural soils at about elevation 

-2.0 may be used for support of the box culvert. The factored bearing resistance at the 

strength limit state is calculated using a resistance factor of 0.45.  For the service and extreme 

event limit states, resistance factors of 1.0 are used in the calculations.  Bearing resistances 

for strength limit, service limit, and extreme limit states are plotted below in Figure 3. 

   

4.2 Wingwalls Foundations 

Cast-in-Place (CIP) reinforced concrete walls founded on granular fill placed on firm 

natural soils at about elevation -2.5 are planned for box culvert wingwalls.  The granular fill 

should be placed on firm natural soils. The maximum height of the CIP wingwalls will be about 

10.5 feet.  Recommended design parameters and drainage requirements for CIP approach 

walls are presented below.  

For CIP reinforced concrete walls, backfill against the wall (i.e., specified backfill) 

should consist of pervious structure backfill in accordance with the requirement of ConnDOT 

Form 818, M.02.05.  The limits of the pervious structure backfill should be in accordance with 

the requirements of Section 5.6 of ConnDOT Bridge Design Manual.   

The minimum embedment for CIP reinforced concrete wingwalls should be 4.0 feet 

below the final grade in front of the walls, for frost protection.  

The factored bearing resistance at the strength limit state is calculated using a 

resistance factor of 0.55. For the service and extreme event limit states, resistance factors of 

1.0 are used in the calculations. As per CT DOT Bridge Design Manual, resistance from sliding 

shall be attained through friction between foundation and the supporting materials. The soil 

passive resistance should not be considered in the design. Bearing resistances for strength 

limit, service limit, and extreme limit states are plotted in Figure 3.   
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Bearing resistance at strength and service limit states for the footing widths shown on the 

plans can be used as 10 ksf and 5 ksf, respectively. 

 

4.3 Foundation Construction Considerations 

Footing subgrades should be observed and approved prior to placement of concrete, 

to ascertain that footings are placed on suitable bearing soils as recommended herein.  

Footings should be excavated and concrete placed the same day in order to avoid disturbance 

from water or weather.  Disturbance of footing subgrades by exposure to water seepage or 

weather conditions should be avoided.  Existing fill (in borings B1, B2, B3, and B4) and 

organics (in boring B2) were found in test borings completed at the project site. Any existing 

fill, organics, disturbed, frozen, or soft subgrade soils should be removed prior to placing 

footing concrete.  The contractor should be aware that over-excavation may need be required 

in the vicinity of test boring B2 if organics are encountered at footing subgrade of elevation -

Figure 3:  Factored Bearing Resistance Chart (no eccentricity); Depth of Embedment Df= 4.0 ft. 
(“Se” in legend refers to immediate settlement) 

0.0

5.0

10.0

15.0

20.0

25.0

30.0

0 2 4 6 8 10 12 14 16 18

F
a
c
to

re
d

 B
e
a
ri

n
g

 R
e
s
is

ta
n

c
 (

k
s
f)

Width of Footing (ft)

Strength Limit State Service Limit State; Se=0.54-inch

Service Limit State; Se=1.18-inch Service Limit State; Se=1.95-inch

Service Limit State; Se= 2.80-inch Extereme Limit State



 

 

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC.  

             14119 SULLYFIELD CIRCLE, SUITE H, CHANTILLY, VA 20151                                                          PHONE: 703-999-3207 

 July 16, 2020                                      Project No. 17014 11 

 

2.5. The over-excavated area should be backfilled with compacted granular fill as per 

ConnDOT form 818 section 2.14.  

Culvert and Wingwalls foundation should be founded on minimum 12-inch granular fill.  

The granular fill should be placed on firm natural soils. Water should not be allowed to pond 

along the outside of footings for long periods of time. 

As part of the drainage control for the wingwalls, all proposed or existing slopes above 

and below the wingwalls should be maintained and protected against erosion.  

There may be some areas of deeper subcutting for removal of organic and soft soils in 

the vicinity of soil boring B2 on the west side of the south abutment. Actual undercutting 

requirements may also depend on groundwater conditions in the lower elevations at the time 

of construction.  The over-excavated area should be backfilled with compacted granular fill as 

per ConnDOT form 818 section 2.14.  

 

4.4 Temporary Excavation, Shoring, Dewatering 

Considering the groundwater level encountered in test borings, it is anticipated that 

the excavation for box culvert and wingwall footings will be below the groundwater level. This 

will require temporary shoring and dewatering. It is anticipated that a fully enclosed sheet 

pile wall cofferdam would be the preferred method to make the excavation for the construction 

of the abutment footings. 

The shoring should be designed for hydrostatic water pressure outside and dewatered 

conditions inside the shoring. The sheet piles should be embedded an adequate depth below 

the bottom of the excavation to minimize the flow below the sheet piles. The depth of 

penetration should be designed to provide a minimum factor of safety 1.5.  A seal slab can 

be placed at the bottom of the excavation and the amount of water entering the excavation 

can be pumped out from a sump. The actual design of the shoring system will be the 

responsibility of the contractor.  

Temporary construction slopes should be designed in compliance with applicable 

governing regulations including the Occupational Safety and Health Administration (OSHA). 

Based on the on-site soils, an OSHA type C soil classification should be used for design of 

earth slopes.  A type C classification requires a maximum allowable slope of 1.5H:1V for 

excavations less than 20 feet in depth under dry, dewatered soil conditions.  Stockpiles should 

be placed at a distance away from the top of the excavation that is equal to at least the depth 

of the excavation. Any benching of excavations should be performed in accordance with OSHA 

and VOSHA requirements. Surface drainage should be controlled to avoid flow of surface water 

into the excavations. Construction slopes should be reviewed for signs of mass movement, 
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such as tension cracks near the crest or bulging at the toe. If potential stability problems are 

observed, work should cease, and the project geotechnical engineer should be contacted 

immediately. The responsibility for excavation safety and stability of temporary construction 

slopes should lie solely with the contractor. 

 

4.5 Wing Wall Global Stability Evaluation 

Based on our review of the plan and section made available to us during our analysis, 

we have performed global stability computations considering two critical sections as shown 

on the attached sheet S-02 dated 04/03/2020 prepared by WMC Consulting Engineers. 

Stability sections were selected based on the wall dimensions and the slope gradient above 

and below the wing walls as shown on sheets S-11 dated 04/03/2020 and S-14 dated 

04/01/2020 prepared by WMC Consulting Engineers. 

Geotechnical parameters for the analysis are considered from the borings drilled on 

August 2017 by Dulles Geotechnical Material and Testing Services Inc. at the subject project 

location for the replacement of bridge no. 06755 Route 162 over Turtle Creek, Milford, 

Connecticut. No separate borings were drilled for the global stability analysis.  We have 

considered boring B-2 for the analysis of wing wall 1A and boring B-3 for the analysis of wing 

wall 1B as these borings were drilled nearby respective walls. 

Slope and global stability calculations were made using the Modified Bishop Method 

for circular failure surfaces using GSTABL computer program for two-dimensional limit 

equilibrium analysis developed by Purdue University for the Federal Highway Administration.  

This computer program has been used to generate potential failure surfaces with randomly 

selected radii and centers. The stability analysis was performed assuming static loading and 

drained soil conditions. A search for the most critical potential failure surfaces occurring within 

earth materials was performed using circular failure modes.   

For global stability analysis of the proposed wing walls a factor of safety 1.5 is 

considered satisfactory for circular failure modes.  Global stability plot for circular failure 

modes for two crucial section are attached here with this report. The results of slope and 

global stability analyses are summarized in the table below. 

 

Table 5 

Slope Stability Section Factor of Safety 

Wing Wall 1A 2.54 

Wing Wall 1B 1.97 
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The results of slope and global stability analyses as presented in the above table 

indicate that the factor of safety against the global stability of the proposed bridge wing wall 

1A is 2.54 and 1B is 1.97 which is greater than the target factor of safety 1.5. The slopes are 

stable from the global stability point of view. 

 

4.6 Geotechnical Design Parameters 

The following geotechnical design parameters may be used in the design.  

 

Table 6 

Geotechnical Design 

Parameters 

Existing 

Fill (Sand, 

some 

gravel, 

trace silt) 

 

Sand, 

some 

gravel, 

trace silt 

 

Silt, 

some c—f 

sand 

 

Pervious 

Structure 

Backfill 

Materials  

(as per ConDOT 

Bridge Design 

Manual Section 

3.6.1) 

Dry Unit Weight, , pcf 100 110 110 125 

Saturated Unit Weight, , pcf 105 120 120 125 

Internal Friction Angle, , degree 25 32 28 35 

Unconfined Compressive 

Strength (psi) 
- - - - 

Sliding Resistance Factor - 1.0 - 1.0 

Bearing Capacity Resistance 

Factor 
- 0.55 - 0.55 

Concrete/Soil Coefficient of 

Friction* 
- 0.40 - 0.70 

Concrete/rock Coefficient of 

Friction 
- - - - 

Coefficient of Active Earth 

Pressure 
0.406 0.307 0.361 0.27 

Coefficient of at Rest Earth 

pressure 
0.577 0.470 0.530 0.43 

Elastic Modulus, E, for Intact 

Rock, ksi 
- - - 

 

Poisson’s Ratio - - - 
 

Rock Mass Rating (RMR) - - - 
 

*Coefficient of Friction between concrete and mud mat shall be considered same as for soil. 
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5.0 LIMITATIONS 

Our professional services were performed consistent with the generally accepted 

geotechnical engineering principles and practices employed in the site area at the time the 

report was prepared.  

Analyses, conclusions and recommendations presented in this report are based on site 

conditions as they existed at the time we performed our subsurface exploration. We assumed 

that subsurface soil conditions encountered at the location of exploratory test borings are 

generally representative of subsurface conditions across the project site. Actual subsurface 

conditions at locations between and beyond the exploratory test borings may differ. If 

subsurface conditions encountered during construction are different than those described in 

this report, we should be notified so that we can review and modify our recommendations as 

needed. We recommend that this report in its entirety be made available to contractors for 

informational purposes only. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             Google maps coordinates: (41.225240, -73.031264) 

 

 

               Dulles Geotechnical & 
Materials Testing Services, Inc. 
14119 Sullyfield Circle, Suite H, Chantilly, VA 20151 

Phone: 703-999-3207; www.dullesgeotechnical.com 

 

TITLE: SITE LOCATION MAP 

PROJECT:  Replacement of Bridge No. 06755, 

Route 162 over Turtle Creek, Milford, 
Connecticut 
Date: 
09-28-2017 

Drawn 
By: AH 

Checked 
By: TH 

Scale: 
NTS 

Figure 
No.: 1 
 

SITE 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               Dulles Geotechnical & 
Materials Testing Services, Inc. 
14119 Sullyfield Circle, Suite H, Chantilly, VA 20151 

Phone: 703-999-3207; www.dullesgeotechnical.com 

 

TITLE: SITE GEOLOGY MAP 

PROJECT: Replacement of Bridge No. 06755, 

Route 162 over Turtle Creek, Milford, 
Connecticut 
Date: 
09-28-2017 

Drawn 
By: AH 

Checked 
By: TH 

Scale: 
- 

Figure 
No.: 2 
 

SITE 



 

 

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC.  

             14119 SULLYFIELD CIRCLE, SUITE H, CHANTILLY, VA 20151                                                          PHONE: 703-999-3207 

                                                                Project No. 17014  

 

 

 

Appendix A 
 

  

 

Boring Location Map 

Geotechnical Boring Logs 
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Hole No.:                        B-1

Stat./Offset:            15+25, 26.17'L +/-

Northing: 

Start Date: 8/23/2017 Easting: 

Finish Date: 8/23/2017 Surface Elevation: 7.5+-

Casing Size/Type: 3.25" HSA Core Barrel Type: NV2

Hammer Wt.:          Fall: Hammer Wt. 140 lbs    Fall: 30 in

Groundwater Observations: At After

Topsoil

 

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test 

Proportion Used: Trace = 1-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Total Penetration in NOTES: Sheet

Soil:           42' Rock :           0' 1 of 1

No. of                    

Soil 

Samples:   

12

No. of                                      

Core Runs:    0

SAND

Sandy SILT

Brown c-f SAND, trace silt

Brown c-f SAND, trace silt

Gray c-f SAND, trace silt

Gray c-f SAND, trace silt

Gray Silt, some c-f sand

Gray Silt, some c-f sand

Gray Silt, some c-f sand

Gray Silt, some c-f sand

15         11        11        14

 15         11        11        14

 4'' Topsoil
11

16

20

12

22

024

7          9         8        11

24

24

24 0

SAMPLES

Miscellaneous 

Fill

Brown c-f SAND, some gravel, trace silt

Brown c-f SAND, some gravel, trace 

silt
Brown c-f SAND, some gravel, trace 

silt
Brown c-f SAND, some gravel, trace 

silt

24

24

24

S8 9         9        7        8 24 12

S9 8         12        16       19 24 18

S10 6         5        5        5 24 16

S11 5         6        6        7 24 20

S12 3         4        5        8 24 22

S1

S2

S3

S4

S5

S6

S7

10       16       12       8

7         3        3        2

2         2        3        10

12        10       10      10

Driller:        Scott Morino Connecticut DOT Boring Report
Inspector:  Amr Helal Town: Milford

Project Description: Replacement of Bridge No. 06755 Route 162 over Turtle Creek, Milford, Connecticut 

Sampler Type/ Size: Split Spoon 2 in

At           5'      After    0

142907+-

522526+-

Engineer: Dipesh Pandey Project No: 

Route No.  162

Bridge No. 06755
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Hole No.:                        B-2

Stat./Offset:            15+71, 26.57'L +/-

Northing: 

Start Date: 8/23/2017 Easting: 

Finish Date: 8/23/2017 Surface Elevation: 7.0 +-

Casing Size/Type: 3.25" HSA Core Barrel Type: NV2

Hammer Wt.:          Fall: Hammer Wt. 140 lbs    Fall: 30 in

Groundwater Observations: At 3' 11'' After        0     Hours At After

Topsoil

 

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test 

Proportion Used: Trace = 1-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Total Penetration in NOTES: Sheet

Soil:           52' Rock :          0' 1 of 2

No. of                    

Soil 

Samples:   

14

No. of                                      

Core Runs:   0

Brown c-f SAND, little gravel, trace silt
Brown c-f SAND, little gravel, trace 

silt
Brown c-f SAND, little gravel, trace 

silt

Miscellaneous 

FILL

SAMPLES

 3'' Topsoil

Gray c-f SAND, trace silt

Gray c-f SAND, trace silt

Gray c-f SAND, trace silt

Brown-gray c-f SAND, little organics, 

trace silt
Brown-gray c-f SAND, little organics, 

trace silt

Brown-gray c-f SAND, little organics, 

trace silt

SAND

24 10

S7 3         3        5        4

S5 1        2         2        3 24 20

S9 5         5        6       7 24 16

24 15

1         4        6        8 24 14S8

S6 1         2        3        3

S4 1         2        1        1 24 6

S1 5         5         5         5 24 14

S2 8         4         4        3 24 7

S3 5         5        1         1 24 10

Sandy SILT
S11 2         3        3        4 24 16

S10 3         5        5        5 24 8

Gray SILT, some c-f sand

Gray SILT, some c-f sand

Driller:        Scott Morino Connecticut DOT Boring Report
Inspector:  Amr Helal Town: Milford

Project Description: Replacement of Bridge No. 06755 Route 162 over Turtle Creek, Milford, Connecticut 

Sampler Type/ Size: Split Spoon 2 in

Engineer: Dipesh Pandey Project No: 

Route No.  162

Bridge No. 06755

142897 +-

522572 +-
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Hole No.:                        B-2

Stat./Offset:            15+71, 26.57'L +/-

Northing: 

Start Date: 8/23/2017 Easting: 

Finish Date: 8/23/2017 Surface Elevation: 7.0 +-

Casing Size/Type: 3.25" HSA Core Barrel Type: NV2

Hammer Wt.:          Fall: Hammer Wt. 140 lbs    Fall: 30 in

Groundwater Observations: At 3' 11'' After        0     Hours At After

 

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test 

Proportion Used: Trace = 1-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Total Penetration in NOTES: Sheet

Soil:           52' Rock : 0' 2 of 2

Dark gray, SILT, trace clay, trace c-f 

sand

 SILT

SAMPLES

S12 4         4         5         5 24 20

Gray SAND, some silt, little gravel

Dark gray, SILT, trace clay, trace c-f 

sand

Silty SAND

No. of                    

Soil Samples:   14

No. of                                      

Core Runs:  0

24 12

S14 3         3        4        5 24 10

S13 4         5        5        5

Driller:        Scott Morino Connecticut DOT Boring Report
Inspector:  Amr Helal Town: Milford

Project Description: Replacement of Bridge No. 06755 Route 162 over Turtle Creek, Milford, Connecticut 

Sampler Type/ Size: Split Spoon 2 in

Engineer: Dipesh Pandey Project No: 

Route No.  162

Bridge No. 06755

142897 +-

522572 +-
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Hole No.:                        B-3

Stat./Offset:            15+01, 31.96' R +/-

Northing: 

Start Date: 8/21/2017 Easting: 

Finish Date: 8/21/2017 Surface Elevation: 7 +-

Casing Size/Type: 3.25" HSA Core Barrel Type: NV2

Hammer Wt.:          Fall: Hammer Wt. 140 lbs    Fall: 30 in

Groundwater Observations: At 5' 3'' After        0     Hours At After

 

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test 

Proportion Used: Trace = 1-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Total Penetration in NOTES: Sheet

Soil:           40' Rock :      0' 1 of 2

Dark gray SILT, little c-f sand, trace 

clay

Sandy SILT

Pavement 

Structure

142854 +-

522493 +-

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, little gravel, trace silt

SAND

Miscellaneous 

FILL

Dark gray SILT, little c-f sand, trace 

clay

Dark gray SILT, little c-f sand, trace 

clay

 11'' Asphalt

Brown c-f SAND, little gravel

SAMPLES

S3 2          2         2         3 24 2

24 16

23       25      16      12 24 15

6          5         5         5

18

4         6        7        8 24 22

S8

S9

S10

No. of                    

Soil Samples: 10

No. of                                      

Core Runs:  0

S6

5         5         7         6 24

5         6        7        8

7         7         7        7 24

3         3        4        11 24 14

24 16

20

Gray c-f SAND, little silt

S1

S2

S5

S7

S4

 5         6        10        9 24 2

6          6         7        0 24 18

Driller:        Scott Morino Connecticut DOT Boring Report
Inspector:  Amr Helal Town: Milford

Project Description: Replacement of Bridge No. 06755 Route 162 over Turtle Creek, Milford, Connecticut 

Sampler Type/ Size: Split Spoon 2 in

Engineer: Dipesh Pandey Project No: 

Route No.  162

Bridge No. 06755
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Hole No.:                        B-3

Stat./Offset:        15+01, 31.96' R +/-

Northing: 

Start Date: 8/21/2017 Easting: 

Finish Date: 8/21/2017 Surface Elevation: 7 +-

Casing Size/Type: 3.25" HSA Core Barrel Type: NV2

Hammer Wt.:          Fall: Hammer Wt. 140 lbs    Fall: 30 in

Groundwater Observations: At 5' 3'' After        0     Hours At After

 

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test 

Proportion Used: Trace = 1-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Total Penetration in NOTES: Sheet

Soil:           12' Rock :      0' 2 of 2

Gray SILT, little clay, trace c-f sand

Gray SILT, little clay, trace c-f sand

Gray SILT, little clay, trace c-f sand

Clayey SILT

SAMPLES

S12 4         5        5        5 24 24

12

23

No. of                    

Soil Samples:  3 

No. of                                      

Core Runs:  0

S11 4         4         5         5 24

S13 3         3        4        5 24

Driller:        Scott Morino Connecticut DOT Boring Report
Inspector:  Amr Helal Town: Milford

Project Description: Replacement of Bridge No. 06755 Route 162 over Turtle Creek, Milford, Connecticut 

Sampler Type/ Size: Split Spoon 2 in

Engineer: Dipesh Pandey Project No: 

Route No.  162

Bridge No. 06755

142854 +-

522493 +-
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Hole No.:

Stat./Offset:            15+39, 28.51' R +/-

Northing: 

Start Date: 8/22/2017 Easting: 

Finish Date: 8/22/2017 Surface Elevation: 7 +-

Casing Size/Type: 3.25" HSA Core Barrel Type: NV2

Hammer Wt.:          Fall: Hammer Wt. 140 lbs    Fall: 30 in

Groundwater Observations: At 5' 6'' After        0     Hours At After

 

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test 

Proportion Used: Trace = 1-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Total Penetration in NOTES: Sheet

Soil:           42' Rock :           0' 1 of 1

No. of                    

Soil 

Samples:   

11

No. of                                      

Core Runs:    0

Gray c-f SAND, some silt

Gray c-f SAND, some silt

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, some silt

Gray c-f SAND, some silt

22

7         8        13       14 24 18

Miscellaneous 

FILL

SAND

S11 3         4        5        8 24

Silty SAND

 11'' Asphalt

S5

24 22

3         4        6        8 24 8

S7 7       12      16      19 24 14

S9

Gray c-f SAND, little gravel, trace silt

Gray c-f SAND, little gravel, trace silt

S4 9        12       12      15 24 16

S3 7         7        4        7 24 8

Pavement 

Structure12       17      12      12 24 14

S2

S10 4         5        5        6

 6         9        15        17 24 14

S8

4         6        6        6 24 22

Driller:        Scott Morino Connecticut DOT Boring Report
Inspector:  Amr Helal Town: Milford

B-4

142850 +-

522531 +-

S6

Project Description: Replacement of Bridge No. 06755 Route 162 over Turtle Creek, Milford, Connecticut 

Sampler Type/ Size: Split Spoon 2 in

Engineer: Dipesh Pandey Project No: 

Route No.  162

Bridge No. 06755

SAMPLES

S1

7         5        3        2 24 6

Sa
m

p
le

` 
Ty

p
e/

N
o

.

Blows on Sampler per 
6  inches

P
en

. (
in

.)

R
ec

. (
in

.)

R
Q

D
 %

D
ep

th
 (

ft
.)

G
en

er
al

iz
ed

 
St

ra
ta

 
D

es
cr

ip
ti

o
n

Material Description and Notes

El
e

va
ti

o
n

 
(f

t.
)

0

5

35

40

10

15

20

25

30

0

End of Boring @ 42 ft

7.0

2.0

-3.0

-8.0

-13.0

-18.0

-23.0

-28.0

-33.0



 

 

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC.  
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Laboratory Test Results 



Project Location

Project No. Date

Broing No. Depth (feet)
Sample 

Type

Moisture 

Content          

(%)

Liquid 

Limit

Plasticity 

Index

%Passing     

#10

% Passing           

# 200

Unified Soil Classification with Group 

Symbol

Soil Description based on Burmister 

Method

B-1 8-10 SPT 20.5

B-2 45-47 SPT 3.0 26 4.3 100 95.8 SILT (ML) Dark gray SILT, trace clay, trace c-f sand

B-3 25-27 SPT 56.4 21 1 100 89.7 SILT (ML) Dark gray SILT, little c-f sand, trace clay

B-4 35-37 SPT 35.8

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC.

14119 Sullyfield Circle, Suite H, Chantilly, Virginia 20151                                                         Phone: 703-999-3207

Laboratory Test Results Summary

Project Name

Notes: (1) Soil tests were performed as per applicable ASTM standards. 

             (2) NP = non-plastic

Rt 162 over Turtle Creek, Milford, CT

17014

Milford, CT

9/15/2017



 14119 Sullyfield Circle, Suite H, Chantilly, VA 20151      

Project No. 17014

Boring No. B-2 S-13 Depth (ft)

Date

#10 #200

Dark gray SILT, trace 

clay and c-f sand
26 22 4.3 100.0 95.8 ML 3.0

Color

Test Method: ASTM D 4318

Soil Classification by ASTM D2487 and AASHTO M 145

Tested by             PF Reviewed by 

Dark gray AASHTO Classification A-4

Soil Description    

(Burmister Method)
LL PL PI

% Passing
USCS w (%)

Project Name Milford, CT

Sample No. 45.0-47.0

9/6/2017 Client WMC

LIQUID AND PLASTIC LIMIT - ASTM D4318

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC. 
         Phone: 703-999-3207
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 14119 Sullyfield Circle, Suite H, Chantilly, VA 20151      

Project No. 17014

Boring No. B-2 S-13 45.0-47.0

Date

SIEVE % Passing

1 ½ " 100 Soil Description Based on Burmister Method
3/4" 100 Dark gray SILT, trace clay, trace c-f sand

3/8" 100

#4 100

#10 100

#20 100

#40 100

#60 99

#100 99

#200 96

Pan --

Tested by: PF Reviewed by: 

9/6/2017 Client WMC

Project Name Milford, CT

Sample No. Depth (ft)

GRAIN SIZE ANALYSIS - ASTM D422

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC. 
             Phone: 703-999-3207
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 14119 Sullyfield Circle, Suite H, Chantilly, VA 20151      

Project No. 17014

Boring No. B-3 S-13 Depth (ft)

Date

#10 #200

Dark gray SILT, little c-f 

sand, trace clay
21 20 1 100.0 89.7 ML 56.4

Color

Test Method: ASTM D 4318

Soil Classification by ASTM D2487 and AASHTO M 145

Tested by             PF Reviewed by 

LIQUID AND PLASTIC LIMIT - ASTM D4318

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC. 
         Phone: 703-999-3207

Project Name Milford, CT

Sample No. 25.0-27.0

9/6/2017 Client WMC

Soil Description    

(Burmister Method)
LL PL PI

% Passing
USCS w (%)

Ddark gray AASHTO Classification A-4
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 14119 Sullyfield Circle, Suite H, Chantilly, VA 20151      

Project No. 17014

Boring No. B-3 S-13 25.0-27.0

Date

SIEVE % Passing

1 ½ " 100 Soil Description Based on Burmister Method
3/4" 100 Dark gray SILT, little c-f sand, trace clay

3/8" 100

#4 100

#10 100

#20 100

#40 100

#60 100

#100 98

#200 90

Pan --

Tested by: PF Reviewed by: 

GRAIN SIZE ANALYSIS - ASTM D422

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC. 
             Phone: 703-999-3207

Project Name Milford, CT

Sample No. Depth (ft)

9/6/2017 Client WMC
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 14119 Sullyfield Circle, Suite H, Chantilly, VA 20151      

Project No.  Milford, CT

Client WMC engineering Laboratory Test Assignment AH

Test Boring Type 9/6/2017

Boring No. B-1 B-2 B-3 B-4

Sample No. S-5 S-13 S-13 S-10

Depth (feet) 8.0-10.0 45-47 25-27 35-37

Moisture Content 

(%)
20.5 3.0 56.4 35.8

Tested by: Reviewed by: 

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC. 

               Phone: 703-999-3207

Date

MOISTURE CONTENT OF SOIL - ASTM D2216

17014 Project Name

PF

Tariq Hamid, PhD, PE



 

 

DULLES GEOTECHNICAL AND MATERIALS TESTING SERVICES, INC. 

             14119 SULLYFIELD CIRCLE, SUITE H, CHANTILLY, VA 20151                                                          PHONE: 703-999-3207 

                                                              Project No. 17014  
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Seismic – Design Map Detailed Report 
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Global Stability Sections A-A and B-B on sheet S-02 dated 4/03/2020 

prepared by WMC. 

Global Stability Analyses Results 

 



 
K. ELDER

D. BARBER
REPLACEMENT OF 

BRIDGE NO. 06755, ROUTE 162

83-263MILFORD

S-02
OVER TURTLE CREEK STRUCTURE PLAN, SECTION,

AND ELEVATION 1
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GSTABL7 v.2  FSmin=2.60
Safety Factors Are Calculated By The Modified Bishop Method
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                                    ***  GSTABL7  ***

                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **

                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/14/2020
    Time of Run:              08:24AM
    Run By:                   Dipesh Pandey/Dulles Geotechnical
    Input Data Filename:      C:\Users\dipesh\Desktop\Office Projects\19142 Turtle Creek M
ilford Boring log\Turtle Creek, Milford Stability Analysis 04-08-2020\Wing wall Final Analysis\Stabil
    Output Filename:          C:\Users\dipesh\Desktop\Office Projects\19142 Turtle Creek M
ilford Boring log\Turtle Creek, Milford Stability Analysis 04-08-2020\Wing wall Final Analysis\Stabil
    Unit System:              English
    Plotted Output Filename:  C:\Users\dipesh\Desktop\Office Projects\19142 Turtle Creek M
ilford Boring log\Turtle Creek, Milford Stability Analysis 04-08-2020\Wing wall Final Analysis\Stabil
    PROBLEM DESCRIPTION:  Turtle Creek
                          Wing Wall 2A
    BOUNDARY COORDINATES
        6 Top   Boundaries
       19 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     103.50      26.50     103.50        3
        2         26.50     103.50      35.00     105.10        3
        3         35.00     105.10      35.00     109.90        5
        4         35.00     109.90      36.25     109.90        5
        5         36.25     109.90      48.93     110.90        1
        6         48.93     110.90     100.00     115.14        2
        7         33.25     100.00      33.25     102.00        5
        8         33.25     102.00      35.00     102.00        5
        9         35.00     105.10      35.00     102.00        5
       10         36.25     109.90      36.75     102.00        1
       11         43.50     100.00      43.50     102.00        3
       12         43.50     102.00      48.93     110.90        2
       13         36.75     102.00      43.50     102.00        5
       14         33.25     100.00      43.50     100.00        6
       15         45.00     104.40     100.00     104.40        3
       16         43.50     100.00      44.50      99.00        3
       17         32.25      99.00      33.25     100.00        3
       18         31.69      99.00      44.50      99.00        3
       19          0.00      81.26     100.00      81.26        4
    User Specified Y-Origin =        60.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     6 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   110.0    115.0       0.0     28.0    0.00       0.0      0
      2   100.0    105.0       0.0     25.0    0.00       0.0      1
      3   110.0    120.0       0.0     32.0    0.00       0.0      1
      4   110.0    120.0       0.0     28.0    0.00       0.0      1
      5   145.0    145.0       0.0      0.0    0.00       0.0      0
      6   125.0    125.0       0.0     34.0    0.00       0.0      1
    1 PIEZOMETRIC SURFACE(S) SPECIFIED
    Unit Weight of Water =  62.40 (pcf)
    Piezometric Surface No.  1 Specified by  2 Coordinate Points
    Pore Pressure Inclination Factor =  0.50
      Point      X-Water     Y-Water
       No.         (ft)        (ft)
        1         46.00      106.32
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        2        100.00      106.32
   Searching Routine Will Be Limited To An Area Defined By  1 Boundaries
    Of Which The First  1 Boundaries Will Deflect Surfaces Upward
    Boundary     X-Left     Y-Left    X-Right    Y-Right
       No.        (ft)       (ft)       (ft)       (ft)
        1         43.50     109.90      43.50     100.00
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Circular Surfaces, Has Been Specified.
     400 Trial Surfaces Have Been Generated.
      20 Surface(s) Initiate(s) From Each Of    20 Points Equally Spaced
    Along The Ground Surface Between  X =   0.00(ft)
                                 and  X =  20.00(ft)
    Each Surface Terminates Between   X =  60.00(ft)
                                and   X = 100.00(ft)
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =      0.00(ft)
     5.00(ft) Line Segments Define Each Trial Failure Surface.
    Restrictions Have Been Imposed Upon The Angle Of Initiation.
    The Angle Has Been Restricted Between The Angles Of -30.0
    And -25.0 deg.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Modified Bishop Method * *
          Total Number of Trial Surfaces Attempted =   400
          Number of Trial Surfaces With Valid FS =  400
          Statistical Data On All Valid FS Values:
             FS Max =   4.338   FS Min =   2.597   FS Ave =   3.489
             Standard Deviation =    0.431   Coefficient of Variation =   12.35 %
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         14.737      103.500
              2         19.118      101.090
              3         23.805       99.350
              4         28.697       98.316
              5         33.688       98.011
              6         38.669       98.442
              7         43.533       99.599
              8         48.175      101.457
              9         52.494      103.977
             10         56.396      107.103
             11         59.797      110.768
             12         60.549      111.865
          Circle Center At X =    33.230 ; Y =   131.852 ; and Radius =    33.850

                 Factor of Safety
                ***    2.597   ***
               Individual data on the    27  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      4.4     633.4   770.9  1255.7       0.      0.     0.0     0.0      0.0
   2      4.7    1844.9   824.8  1903.2       0.      0.     0.0     0.0      0.0
   3      2.7    1434.3   474.2  1247.0       0.      0.     0.0     0.0      0.0
   4      2.2    1360.1   364.6  1089.1       0.      0.     0.0     0.0      0.0
   5      3.0    2144.5   403.8  1514.8       0.      0.     0.0     0.0      0.0
   6      0.6     431.0    63.7   287.2       0.      0.     0.0     0.0      0.0
   7      1.0     793.0   104.4   515.9       0.      0.     0.0     0.0      0.0
   8      0.4     380.6    41.9   227.0       0.      0.     0.0     0.0      0.0
   9      1.3    1160.1   111.9   678.3       0.      0.     0.0     0.0      0.0
  10      1.2    2073.9     0.0   637.4       0.      0.     0.0     0.0      0.0
  11      0.5     652.8     0.0   252.6       0.      0.     0.0     0.0      0.0
  12      1.9    2636.2     0.0   957.0       0.      0.     0.0     0.0      0.0
  13      2.3    3165.3     0.0  1144.0       0.      0.     0.0     0.0      0.0
  14      2.5    3227.0     0.0  1119.1       0.      0.     0.0     0.0      0.0
  15      0.0      39.7     0.0    14.4       0.      0.     0.0     0.0      0.0
  16      0.3     310.3     0.0   117.7       0.      0.     0.0     0.0      0.0
  17      1.2    1382.3     0.0   515.9       0.      0.     0.0     0.0      0.0
  18      1.0    1162.5     0.0   398.8       0.      0.     0.0     0.0      0.0
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  19      0.1     154.1     0.0    52.0       0.      0.     0.0     0.0      0.0
  20      2.0    2193.3     0.0   722.6       0.      0.     0.0     0.0      0.0
  21      0.8     746.7     0.0   253.2       0.      0.     0.0     0.0      0.0
  22      3.6    3029.1     0.0   870.9       0.      0.     0.0     0.0      0.0
  23      0.5     378.6     0.0    90.0       0.      0.     0.0     0.0      0.0
  24      2.4    1444.6     0.0   184.0       0.      0.     0.0     0.0      0.0
  25      1.0     466.0     0.0     0.0       0.      0.     0.0     0.0      0.0
  26      3.4     927.1     0.0     0.0       0.      0.     0.0     0.0      0.0
  27      0.8      38.9     0.0     0.0       0.      0.     0.0     0.0      0.0
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         14.737      103.500
              2         19.071      101.007
              3         23.731       99.194
              4         28.610       98.103
              5         33.598       97.760
              6         38.582       98.171
              7         43.446       99.328
              8         48.081      101.203
              9         52.380      103.755
             10         56.247      106.925
             11         59.592      110.642
             12         60.388      111.851
          Circle Center At X =    33.343 ; Y =   130.742 ; and Radius =    32.989

                 Factor of Safety
                ***    2.618   ***
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         14.737      103.500
              2         19.252      101.353
              3         24.007       99.807
              4         28.922       98.889
              5         33.915       98.614
              6         38.901       98.986
              7         43.797      100.000
              8         48.521      101.638
              9         52.994      103.873
             10         57.140      106.667
             11         60.891      109.973
             12         62.701      112.043
          Circle Center At X =    33.506 ; Y =   137.040 ; and Radius =    38.435

                 Factor of Safety
                ***    2.621   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         11.579      103.500
              2         16.071      101.305
              3         20.798       99.674
              4         25.688       98.632
              5         30.669       98.195
              6         35.666       98.369
              7         40.604       99.151
              8         45.410      100.530
              9         50.012      102.485
             10         54.341      104.987
             11         58.332      107.999
             12         61.926      111.476
             13         62.362      112.015
          Circle Center At X =    31.748 ; Y =   139.077 ; and Radius =    40.896

                 Factor of Safety
                ***    2.634   ***
          Failure Surface Specified By 11 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         18.947      103.500
              2         23.295      101.031
              3         27.998       99.333
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              4         32.920       98.455
              5         37.920       98.423
              6         42.853       99.238
              7         47.578      100.876
              8         51.957      103.289
              9         55.864      106.409
             10         59.187      110.145
             11         60.242      111.839
          Circle Center At X =    35.608 ; Y =   127.772 ; and Radius =    29.440

                 Factor of Safety
                ***    2.636   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         10.526      103.500
              2         14.868      101.021
              3         19.507       99.155
              4         24.357       97.937
              5         29.327       97.390
              6         34.325       97.523
              7         39.259       98.335
              8         44.036       99.810
              9         48.569      101.920
             10         52.772      104.628
             11         56.569      107.881
             12         59.888      111.621
             13         60.022      111.821
          Circle Center At X =    30.849 ; Y =   134.053 ; and Radius =    36.694

                 Factor of Safety
                ***    2.636   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         11.579      103.500
              2         15.916      101.013
              3         20.554       99.144
              4         25.404       97.928
              5         30.375       97.390
              6         35.373       97.539
              7         40.303       98.371
              8         45.072       99.873
              9         49.590      102.014
             10         53.772      104.755
             11         57.538      108.044
             12         60.818      111.818
             13         60.866      111.891
          Circle Center At X =    31.795 ; Y =   133.725 ; and Radius =    36.363

                 Factor of Safety
                ***    2.653   ***
          Failure Surface Specified By 11 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         18.947      103.500
              2         23.309      101.056
              3         28.015       99.365
              4         32.935       98.475
              5         37.934       98.408
              6         42.876       99.167
              7         47.625      100.732
              8         52.051      103.059
              9         56.032      106.084
             10         59.459      109.725
             11         60.910      111.895
          Circle Center At X =    35.836 ; Y =   128.528 ; and Radius =    30.193

                 Factor of Safety
                ***    2.663   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         10.526      103.500
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              2         14.897      101.072
              3         19.546       99.230
              4         24.394       98.007
              5         29.359       97.422
              6         34.359       97.487
              7         39.308       98.198
              8         44.123       99.545
              9         48.723      101.505
             10         53.030      104.045
             11         56.971      107.122
             12         60.481      110.683
             13         61.431      111.938
          Circle Center At X =    31.367 ; Y =   135.861 ; and Radius =    38.491

                 Factor of Safety
                ***    2.681   ***
          Failure Surface Specified By 11 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         18.947      103.500
              2         23.291      101.023
              3         27.984       99.299
              4         32.898       98.375
              5         37.897       98.276
              6         42.844       99.005
              7         47.601      100.543
              8         52.039      102.846
              9         56.035      105.851
             10         59.479      109.476
             11         61.124      111.912
          Circle Center At X =    35.991 ; Y =   128.343 ; and Radius =    30.128

                 Factor of Safety
                ***    2.684   ***
                    **** END OF GSTABL7 OUTPUT ****
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                                    ***  GSTABL7  ***

                 ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
       ** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **

                   (All Rights Reserved-Unauthorized Use Prohibited)
    *********************************************************************************
                        SLOPE STABILITY ANALYSIS SYSTEM
           Modified Bishop, Simplified Janbu, or GLE Method of Slices.
           (Includes Spencer & Morgenstern-Price Type Analysis)
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
           Nonlinear Undrained Shear Strength, Curved Phi Envelope,
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
    *********************************************************************************
    Analysis Run Date:        4/14/2020
    Time of Run:              08:22AM
    Run By:                   Dipesh Pandey/Dulles Geotechnical
    Input Data Filename:      C:\Users\dipesh\Desktop\Office Projects\19142 Turtle Creek M
ilford Boring log\Turtle Creek, Milford Stability Analysis 04-08-2020\Wing wall Final Analysis\Stabil
    Output Filename:          C:\Users\dipesh\Desktop\Office Projects\19142 Turtle Creek M
ilford Boring log\Turtle Creek, Milford Stability Analysis 04-08-2020\Wing wall Final Analysis\Stabil
    Unit System:              English
    Plotted Output Filename:  C:\Users\dipesh\Desktop\Office Projects\19142 Turtle Creek M
ilford Boring log\Turtle Creek, Milford Stability Analysis 04-08-2020\Wing wall Final Analysis\Stabil
    PROBLEM DESCRIPTION:  Turtle Creek
                          Wing Wall 1B
    BOUNDARY COORDINATES
        6 Top   Boundaries
       19 Total Boundaries
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd
        1          0.00     103.50      26.36     103.50        3
        2         26.36     103.50      35.00     104.90        3
        3         35.00     104.90      35.00     113.09        5
        4         35.00     113.09      36.67     113.09        5
        5         36.67     113.09      54.14     114.50        1
        6         54.14     114.50     100.00     118.32        2
        7         32.25     100.00      32.25     102.00        5
        8         32.25     102.00      35.00     102.00        5
        9         35.00     103.50      35.00     102.00        5
       10         36.67     112.26      37.53     102.00        1
       11         43.53     100.00      43.53     102.00        3
       12         43.53     102.00      54.14     114.50        2
       13         37.53     102.00      43.53     102.00        5
       14         32.25     100.00      43.53     100.00        6
       15         46.75     105.26     100.00     105.26        3
       16         43.53     100.00      44.53      99.00        3
       17         31.25      99.00      32.25     100.00        3
       18         31.25      99.00      44.53      99.00        3
       19          0.00      71.26     100.00      71.26        4
    User Specified Y-Origin =        60.00(ft)
    Default X-Plus Value = 0.00(ft)
    Default Y-Plus Value = 0.00(ft)
   ISOTROPIC SOIL PARAMETERS
     6 Type(s) of Soil
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No.
      1   110.0    115.0       0.0     28.0    0.00       0.0      0
      2   100.0    105.0       0.0     25.0    0.00       0.0      1
      3   110.0    120.0       0.0     32.0    0.00       0.0      1
      4   110.0    120.0       0.0     28.0    0.00       0.0      1
      5   145.0    145.0       0.0      0.0    0.00       0.0      0
      6   125.0    125.0       0.0     34.0    0.00       0.0      1
    1 PIEZOMETRIC SURFACE(S) SPECIFIED
    Unit Weight of Water =  62.40 (pcf)
    Piezometric Surface No.  1 Specified by  2 Coordinate Points
    Pore Pressure Inclination Factor =  0.50
      Point      X-Water     Y-Water
       No.         (ft)        (ft)
        1         48.11      107.01
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        2        100.00      107.01
   Searching Routine Will Be Limited To An Area Defined By  1 Boundaries
    Of Which The First  1 Boundaries Will Deflect Surfaces Upward
    Boundary     X-Left     Y-Left    X-Right    Y-Right
       No.        (ft)       (ft)       (ft)       (ft)
        1         43.53     112.26      43.53     100.00
    A Critical Failure Surface Searching Method, Using A Random
    Technique For Generating Circular Surfaces, Has Been Specified.
     400 Trial Surfaces Have Been Generated.
      20 Surface(s) Initiate(s) From Each Of    20 Points Equally Spaced
    Along The Ground Surface Between  X =   0.00(ft)
                                 and  X =  20.00(ft)
    Each Surface Terminates Between   X =  60.00(ft)
                                and   X = 100.00(ft)
    Unless Further Limitations Were Imposed, The Minimum Elevation
    At Which A Surface Extends Is  Y =      0.00(ft)
     5.00(ft) Line Segments Define Each Trial Failure Surface.
    Restrictions Have Been Imposed Upon The Angle Of Initiation.
    The Angle Has Been Restricted Between The Angles Of -30.0
    And -25.0 deg.
    Following Are Displayed The Ten Most Critical Of The Trial
          Failure Surfaces Evaluated. They Are
          Ordered - Most Critical First.
          * * Safety Factors Are Calculated By The Modified Bishop Method * *
          Total Number of Trial Surfaces Attempted =   400
          Number of Trial Surfaces With Valid FS =  400
          Statistical Data On All Valid FS Values:
             FS Max =   3.691   FS Min =   1.997   FS Ave =   2.790
             Standard Deviation =    0.387   Coefficient of Variation =   13.86 %
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         12.632      103.500
              2         16.979      101.030
              3         21.639       99.218
              4         26.513       98.101
              5         31.497       97.705
              6         36.486       98.036
              7         41.374       99.089
              8         46.057      100.841
              9         50.436      103.254
             10         54.418      106.278
             11         57.919      109.848
             12         60.864      113.888
             13         61.508      115.114
          Circle Center At X =    31.720 ; Y =   132.036 ; and Radius =    34.332

                 Factor of Safety
                ***    1.997   ***
               Individual data on the    26  slices
                         Water  Water     Tie     Tie     Earthquake
                         Force  Force    Force   Force       Force   Surcharge
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)
   1      4.3     644.3   952.2  1480.4       0.      0.     0.0     0.0      0.0
   2      4.7    1888.0  1020.6  2148.5       0.      0.     0.0     0.0      0.0
   3      4.7    2732.4  1034.0  2518.5       0.      0.     0.0     0.0      0.0
   4      0.2      98.8    33.7    86.9       0.      0.     0.0     0.0      0.0
   5      4.7    3408.4   928.8  2697.7       0.      0.     0.0     0.0      0.0
   6      0.2     195.5    42.1   143.7       0.      0.     0.0     0.0      0.0
   7      0.8     602.2   124.6   437.1       0.      0.     0.0     0.0      0.0
   8      2.8    2405.5   405.5  1576.0       0.      0.     0.0     0.0      0.0
   9      1.5    3186.6     0.0   838.5       0.      0.     0.0     0.0      0.0
  10      0.2     393.3     0.0   105.2       0.      0.     0.0     0.0      0.0
  11      0.9    1434.9     0.0   485.3       0.      0.     0.0     0.0      0.0
  12      3.4    5838.1     0.0  1834.6       0.      0.     0.0     0.0      0.0
  13      0.4     690.8     0.0   210.4       0.      0.     0.0     0.0      0.0
  14      2.2    3503.1     0.0  1079.9       0.      0.     0.0     0.0      0.0
  15      0.1     114.1     0.0    36.0       0.      0.     0.0     0.0      0.0
  16      2.5    3565.0     0.0  1082.2       0.      0.     0.0     0.0      0.0
  17      0.7     964.0     0.0   295.2       0.      0.     0.0     0.0      0.0
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  18      1.4    1890.0     0.0   524.5       0.      0.     0.0     0.0      0.0
  19      2.3    2941.4     0.0   728.7       0.      0.     0.0     0.0      0.0
  20      2.6    2800.6     0.0   569.9       0.      0.     0.0     0.0      0.0
  21      1.1     947.2     0.0   112.1       0.      0.     0.0     0.0      0.0
  22      0.3     233.2     0.0    18.3       0.      0.     0.0     0.0      0.0
  23      0.7     569.4     0.0    23.4       0.      0.     0.0     0.0      0.0
  24      2.8    1744.7     0.0     0.0       0.      0.     0.0     0.0      0.0
  25      2.9     904.0     0.0     0.0       0.      0.     0.0     0.0      0.0
  26      0.6      37.8     0.0     0.0       0.      0.     0.0     0.0      0.0
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         15.789      103.500
              2         20.127      101.012
              3         24.800       99.234
              4         29.694       98.210
              5         34.688       97.966
              6         39.659       98.507
              7         44.483       99.820
              8         49.042      101.872
              9         53.224      104.614
             10         56.924      107.976
             11         60.052      111.877
             12         61.919      115.148
          Circle Center At X =    33.719 ; Y =   129.662 ; and Radius =    31.716

                 Factor of Safety
                ***    2.017   ***
          Failure Surface Specified By 12 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         17.895      103.500
              2         22.235      101.017
              3         26.934       99.309
              4         31.855       98.425
              5         36.855       98.390
              6         41.788       99.206
              7         46.510      100.849
              8         50.885      103.271
              9         54.784      106.401
             10         58.093      110.149
             11         60.717      114.405
             12         60.985      115.070
          Circle Center At X =    34.544 ; Y =   127.518 ; and Radius =    29.224

                 Factor of Safety
                ***    2.028   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         11.579      103.500
              2         15.989      101.144
              3         20.667       99.380
              4         25.535       98.239
              5         30.510       97.739
              6         35.508       97.890
              7         40.444       98.689
              8         45.234      100.123
              9         49.798      102.166
             10         54.057      104.784
             11         57.940      107.934
             12         61.382      111.561
             13         64.124      115.332
          Circle Center At X =    31.851 ; Y =   136.132 ; and Radius =    38.416

                 Factor of Safety
                ***    2.055   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         13.684      103.500
              2         18.021      101.011
              3         22.670       99.172
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              4         27.536       98.022
              5         32.517       97.584
              6         37.509       97.868
              7         42.408       98.867
              8         47.112      100.561
              9         51.523      102.915
             10         55.550      105.880
             11         59.108      109.393
             12         62.122      113.382
             13         63.150      115.251
          Circle Center At X =    33.052 ; Y =   132.221 ; and Radius =    34.641

                 Factor of Safety
                ***    2.074   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1          9.474      103.500
              2         13.861      101.102
              3         18.513       99.268
              4         23.356       98.025
              5         28.316       97.394
              6         33.316       97.383
              7         38.278       97.994
              8         43.127       99.216
              9         47.786      101.031
             10         52.183      103.410
             11         56.251      106.317
             12         59.927      109.707
             13         63.153      113.527
             14         64.338      115.349
          Circle Center At X =    30.874 ; Y =   137.354 ; and Radius =    40.051

                 Factor of Safety
                ***    2.093   ***
          Failure Surface Specified By 14 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1          9.474      103.500
              2         13.873      101.124
              3         18.530       99.304
              4         23.375       98.068
              5         28.335       97.434
              6         33.335       97.412
              7         38.300       98.001
              8         43.155       99.194
              9         47.829      100.972
             10         52.249      103.308
             11         56.351      106.168
             12         60.072      109.508
             13         63.356      113.278
             14         64.779      115.386
          Circle Center At X =    30.991 ; Y =   137.993 ; and Radius =    40.654

                 Factor of Safety
                ***    2.103   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         13.684      103.500
              2         18.111      101.175
              3         22.803       99.447
              4         27.680       98.345
              5         32.659       97.889
              6         37.655       98.086
              7         42.583       98.932
              8         47.358      100.414
              9         51.900      102.506
             10         56.129      105.172
             11         59.976      108.367
             12         63.372      112.036
             13         65.805      115.472
          Circle Center At X =    33.654 ; Y =   136.141 ; and Radius =    38.266
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                 Factor of Safety
                ***    2.134   ***
          Failure Surface Specified By 13 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1         16.842      103.500
              2         21.374      101.388
              3         26.146       99.896
              4         31.074       99.050
              5         36.071       98.867
              6         41.048       99.348
              7         45.917      100.485
              8         50.592      102.259
              9         54.990      104.637
             10         59.033      107.578
             11         62.651      111.030
             12         65.778      114.931
             13         66.120      115.498
          Circle Center At X =    34.951 ; Y =   136.438 ; and Radius =    37.588

                 Factor of Safety
                ***    2.139   ***
          Failure Surface Specified By 15 Coordinate Points
            Point      X-Surf      Y-Surf
             No.        (ft)        (ft)
              1          4.211      103.500
              2          8.721      101.343
              3         13.425       99.648
              4         18.275       98.432
              5         23.222       97.707
              6         28.217       97.481
              7         33.210       97.756
              8         38.150       98.528
              9         42.988       99.791
             10         47.675      101.532
             11         52.164      103.733
             12         56.411      106.371
             13         60.373      109.422
             14         64.010      112.853
             15         66.317      115.514
          Circle Center At X =    27.975 ; Y =   147.401 ; and Radius =    49.921

                 Factor of Safety
                ***    2.145   ***
                    **** END OF GSTABL7 OUTPUT ****
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