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Addendum No. 1 

“Eaglepointe Landslide Mitigation” 
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This Addendum includes changes to Bid Schedules A, B, and D, as well as additions to the 
Geotechnical Report that was part of the original Contract Documents. 
 
 
Please sign below and include a copy of this letter in your bid, acknowledging that you have 
received Addendum No. 1 for this project.  Call with any questions that you may have. 
 
 
 

Authorized Signature 
 

_______________________________ 

 
Issued by: Paul Ottoson, P.E. 
NSL City Engineer 

801-335-8723 



March 5, 2015 
 
 
ADDENDUM NO.  1 
 
 
TO:  CONTRACT DOCUMENTS 
FOR: EAGLE POINTE LANDSLIDE REMEDIATION PROJECT, LOCATED SOUTH OF PARKWAY DRIVE 

AT APPROX. 740 EAST  -–  PROJECT # NSL.037 (NSL Project # 14-041) 
FOR: CITY OF NORTH SALT LAKE, UTAH 
 
 
A. SECTION 00410 - BID SCHEDULE. 

 
 1. SCHEDULE “A”: 
 
  a. Add an Item No. 4-A for alternate work for this work item as follows: 
 
    Item No.   Description       Amounts &     Unit      Bid 
                  Units             Price            Total 
 
 4-A.  General earthwork for site work, based 
   on attached “Alternate Upper Slide Area 

Site Plan and Upper Cross Sections”, 
pages 1 thru 5         Lump Sum     $__________    $____________ 

 
 
   (1) Note:  The use of this bid item will alter the approximate earthwork quantities shown in the 
        description for Bid Item No. 4. 
 
  b. Add an additional Total Line as follows:  TOTAL -- SCHEDULE “A”, Using Bid Item No. 4-A. 
 
  c. Add the attached drawings to the Contract Documents:  Upper Slide Area Site Plan, Wall 1:1(2) Profile, 
   Wall 1:1(3) Profile, Parking Lot (1) Profile, and Parking Lot (2) Profile; pages 1 thru 5. 
 
 
 2. SCHEDULE “B”:  Add Bid Item No. 27 as follows: 
 
    Item No.   Description       Amounts &     Unit      Bid 
                  Units             Price            Total 
 
 27.  Construct Two-Tier Rockery Walls for the 
   Evans Residence, Complete, as indicated 
   in attached Rockery Design Package    Lump Sum     $__________    $____________ 
 

(1) Note:  See referenced plan for location of the Evans residence. 
 
 3. SCHEDULE “D”: 
 
  a. Add the attached ALTERNATE SCHEDULE “D” Bid Schedule to the Contract Documents. 
 
  b. Add the attached drawings to the Contract Documents:  EAGLE POINTE ESTATES UTILITY/ROAD 

IMPROVEMENTS; G1, PP01, PP02, P03, D1 Thru D6 (10 pages); which indicate the work items for 
ALTERNATE SCHEDULE “D”. 

 
B. GEOTECHNICAL REPORT:   A PDF document including Geotechnical Report maps and tables has been added. 
The majority of this information was provided with the original Contract Documents. The following have been added to 
the Contract Documents: laboratory summary table and residual shear data (Plate C-1, C-20, and C-21).   
 
 
 

GILSON ENGINEERING 
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SECTION B 



Rockery Design following FHWA guidelines (2006 CFL/TD 06 006)
IGES Inc. Engineer: Job Number: 02061 001 Date: 2/20/2015
Section: 10 Ft Lower Tier
Parameters: Slope Geometry:

Htotal = 11 ft Total Height of Rockery Backslope:
HR = 10 ft Exposed Height of Rockery 10 H 1 V

s = 33 deg Soil Friction Angle Effective Soil Cut Angle:
cs = 0 psf Cohesion Intercept of soil 1 H 2 V

s = 125 pcf Unit weight of the soil

R = 150 pcf Unit weight of the rock Rock Size Parameters (avg dimension):

f = 33 deg Foundation soil friction ang. # Rocks = 5
cf = 100 psf Foundation cohesion (bearing only) Bbase = 5.00 ft base width

f = 125 pcf Foundation soil unit weight B2 = 4.25 ft
D = 1.0 ft Embedment Depth B3 = 3.50 ft

= 33.0 deg Interface Friction Angle B4 = 3.0 ft
= 63.4 deg Soil Cut Angle B5 = 2.0 ft
= 26.6 deg Back Cut Inclination
= 5.7 deg Backslope Angle
= 0.70 Frictional Component

rock = 0.55 Rock to Rock Friction

Rockery Face Geometry:
Rockery Face Slope:

1 H 2 V
= 63.4 deg Angle

Lateral Earth Coefficient:
KA = 0.111

Surcharge:
Uniform: Uniform Applied Surcharge

qs = 0 psf

Fs = 0.0 lbf/ft (Horizontal Surcharge Load)
ys = 5.5 ft (Surcharge load centroid)

Strip: Strip Load to Account Upper Tier
qs = 875 psf (7' tall upper tier 10' behind top boulder)

xs = 7 ft (Distance from soil cut)

Ws = 13 ft (Width of Strip Load is 2* Height of Wall minus setback)

Fs = 3070 lbf/ft (Horizontal Surcharge Load)

ys = 6 ft (Surcharge load centroid)

JKW



Boussinesq Equation for Strip Load (Upper Tier)*:

z (ft) 'h (psf)
0.0 90.0 0.00 0.01
2.9 87.0 0.55 56.56
5.8 84.0 1.10 111.10
8.5 81.0 1.65 161.85

11.2 78.1 2.20 207.39
13.6 75.4 2.75 246.81
15.9 72.7 3.30 279.68
17.9 70.1 3.85 305.99
19.7 67.7 4.40 326.05
21.4 65.4 4.95 340.40
22.8 63.2 5.50 349.68
24.0 61.2 6.05 354.60
25.1 59.2 6.60 355.83
25.9 57.4 7.15 354.03
26.7 55.6 7.70 349.77
27.3 53.9 8.25 343.56
27.7 52.4 8.80 335.83
28.1 50.9 9.35 326.95
28.4 49.5 9.90 317.24
28.6 48.1 10.45 306.95
28.7 46.8 11.00 296.29

* From USS Steel Sheet Piling Design Manual, 1984, U.S. Department of Transportation /FHWA

Total Horizontal Force: Total Vertical Force:
FH = 3903.4 lbf/ft FV = 93.99 lbf/ft

Wall Weight *: Wall Weight Centroids:
W1 = 8,164 lbf/ft x1 = 2.50 ft
W2 = 4,429 lbf/ft x2 = 4.62 ft
W3 = 2,994 lbf/ft x3 = 5.60 ft
W4 = 1,847 lbf/ft x4 = 6.49 ft
W5 = 418 lbf/ft x5 = 6.86 ft
W6 = 0 lbf/ft x6 = 6.21 ft
W7 = 0 lbf/ft x7 = 6.21 ft
W8 = 0 lbf/ft x8 = 6.21 ft
Wi = 17,851 lbf/ft ybar = 4.64 ft

x' 0.50 ft

* Rock weights based on data presented in Table 1 [pg. 9] (Mack et al., 2006)
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Frictional Resistance:
F = 12561.5 lbf/ft
KP = 3.39 Use Passive? N (Enter "N" for no and "Y" for Yes)
FP = 0.0 lbf/ft (Only Used in External Sliding/OT)

Factor of Safety against External Sliding:
FSSL = 3.3 OK

Factor of Safety against External Overturning:
Mo = 21475.7 lbf ft/ft Mr = 73119.8 lbf ft/ft

Wi*xi = 72478 lbf ft/ft FSOT = 3.5 OK

Factor of Safety against Individual Rock Overturning/Sliding: (Mack et al., 2006)

Boulder H' (ft) B' (ft) Wi Wi*xi Mo Mr FSOT FSSL
2.0 8.9 4.3 9,687 47,224 3,538 47,579 13.45 5.50 OK
3.0 6.0 3.5 5,258 28,983 986 29,106 29.51 7.05 OK
4.0 3.5 3.0 2,265 13,715 175 13,749 78.37 9.75 OK
5.0 1.4 2.0 418 2,658 6 2,662 422.50 17.08 OK
6.0 0.0 0.0 0 0 0 0
7.0 0.0 0.0 0 0 0 0
8.0 0.0 0.0 0 0 0 0

Factor of Safety against Bearing Capacity:
emax = 0.833
es = 0.378 OK

qmax = 5216.6 psf

Meyerhof Bearing Capacity Equation:
q = 125 psf B' = 4.24 ft
L = 100 ft L '= 99.24 ft

Shape Factors: Depth Factors: Bearing Capacity Factors:
sc = 1.029 dc = 1.087 Nq = 26.092 (ft) = 6
sq = 1.015 dq = 1.043 Nc = 38.638 r = 1.00
s = 1.015 d = 1.043 N = 26.166

qult = 15,120 psf
FSBC = 2.9 OK

Reduction Factor for
Wide Footings:



Seismic Earth Pressure Coefficient: Design Ground acceleration (7% in 75 years) [Mack et al., 2006]
A = 0.498 AASHTO Standard Design Specifications for Bridges
kh = 0.21 Use 1/2 of A? N (Mack et al., 2006)
kv = 0 (If "N" then use displacement factored kh [see below])

= 11.70 AASHTO 11.6.5 Kavazajian et al*
KAE = 0.251 allowable displacement (d): 5 in.

displacement factored kh: 0.21 g
Seismic Surcharge Pressure: * Kavazanjian, E., Matasovic, N., Hadj Hamou, T. and Sabatini, P.J.,

FA = 838.7 lbf/ft Geotechnical Engineering Circular #3 – Design Guidance: Geotechnical

FAE = 1895.8 lbf/ft Earthquake Engineering for Highways, Volume 1 – Design Principles,

FAE = 1057.1 lbf/ft FHWA SA 97 076, 1997

Factor of Safety against Seismic Overturning:
Mo,s = 45539.5 lbf ft/ft
Mr,s = 74103.2 lbf ft/ft
FSOT,s = 1.7 OK

Factor of Safety against Seismic Sliding:
FH,S = 8649.5
FR,S = 12644.4
FSSL,s = 1.5 OK

Factor of Safety against Seismic Bearing Capacity:
es = 0.919

qmax,s = 7595 psf
FSBC = 2.0 OK

External Sliding 1.5 3.3 OK
External Overturning 2.0 3.5 OK

Individual Rock Overturning 2.0 13.4 OK
Individual Rock Sliding 1.5 5.5 OK

Bearing Capacity 2.0 2.9 OK
Seismic Overturning 1.5 1.7 OK

Seismic Sliding 1.1 1.5 OK
Seismic Bearing Capacity 1.5 2.0 OK

DESIGN METHODOLOGY AS PER:
MACK, D.A., SANDERS, S.H., MILLHONE, W.L., FIPPIN, R.L., AND KENNEDY, D.G., 2006, ROCKERY
DESIGN AND CONSTRUCTION GUIDELINES, SANDERS & ASSOCIATES GEOSTRUCTURAL ENGINEERING,
INC., REPORT NO. FHWA CFL/TD 06 006, REPORT DATED NOVEMBER 2006.

Failure
Mechanism

FS
Requir FS Obtained OK



Rockery Design following FHWA guidelines (2006 CFL/TD 06 006)
IGES Inc. Engineer: Job Number: 02061 001 Date: 2/20/2015
Section: 7 Ft Lower Tier
Parameters: Slope Geometry:

Htotal = 8 ft Total Height of Rockery Backslope:
HR = 7 ft Exposed Height of Rockery 10 H 1 V

s = 33 deg Soil Friction Angle Effective Soil Cut Angle:
cs = 0 psf Cohesion Intercept of soil 1 H 2 V

s = 125 pcf Unit weight of the soil

R = 150 pcf Unit weight of the rock Rock Size Parameters (avg dimension):

f = 33 deg Foundation soil friction ang. # Rocks = 4
cf = 100 psf Foundation cohesion (bearing only) Bbase = 4.0 ft base width

f = 125 pcf Foundation soil unit weight B2 = 3.5 ft
D = 1.0 ft Embedment Depth B3 = 3.0 ft

= 33.0 deg Interface Friction Angle B4 = 2.0 ft
= 63.4 deg Soil Cut Angle
= 26.6 deg Back Cut Inclination
= 5.7 deg Backslope Angle
= 0.70 Frictional Component

rock = 0.55 Rock to Rock Friction

Rockery Face Geometry:
Rockery Face Slope:

1 H 2 V
= 63.4 deg Angle

Lateral Earth Coefficient:
KA = 0.111

Surcharge:
Uniform: Uniform Applied Surcharge

qs = 0 psf

Fs = 0.0 lbf/ft (Horizontal Surcharge Load)
ys = 4 ft (Surcharge load centroid)

Strip: Strip Load to Account for Upper Tier
qs = 875 psf (7' tall upper tier 10' behind top boulder)

xs = 7 ft (Distance from soil cut)

Ws = 7 ft (Width of Strip Load is 2* Height of Wall minus setback)

Fs = 1500.0 lbf/ft (Horizontal Surcharge Load)

ys = 5.5 ft (Surcharge load centroid)

Boussinesq Equation for Strip Load (Upper Tier)*:

JKW



z (ft) 'h (psf)
0.0 90.0 0.00 0.00
1.6 87.5 0.40 31.71
3.2 85.1 0.80 62.71
4.8 82.7 1.20 92.32
6.4 80.3 1.60 119.95
7.8 78.0 2.00 145.14
9.2 75.7 2.40 167.55

10.5 73.4 2.80 186.96
11.7 71.3 3.20 203.30
12.8 69.2 3.60 216.60
13.8 67.2 4.00 226.98
14.7 65.2 4.40 234.61
15.5 63.3 4.80 239.75
16.2 61.5 5.20 242.63
16.9 59.8 5.60 243.55
17.4 58.1 6.00 242.75
17.9 56.5 6.40 240.50
18.3 55.0 6.80 237.05
18.6 53.5 7.20 232.60
18.9 52.1 7.60 227.36
19.1 50.7 8.00 221.49

* From USS Steel Sheet Piling Design Manual, 1984, U.S. Department of Transportation /FHWA

Total Horizontal Force: Total Vertical Force:
FH = 1940.8 lbf/ft FV = 49.72 lbf/ft

Wall Weight *: Wall Weight Centroids:
W1 = 4,429 lbf/ft x1 = 2.00 ft
W2 = 2,994 lbf/ft x2 = 3.76 ft
W3 = 1,847 lbf/ft x3 = 4.65 ft
W4 = 418 lbf/ft x4 = 5.03 ft
W5 = 0 lbf/ft x5 = 4.38 ft
W6 = 0 lbf/ft x6 = 4.38 ft
W7 = 0 lbf/ft x7 = 4.38 ft
W8 = 0 lbf/ft x8 = 4.38 ft
Wi = 9,687 lbf/ft ybar = 3.43 ft

x' 0.50 ft

* Rock weights based on data presented in Table 1 [pg. 9] (Mack et al., 2006)
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Frictional Resistance:
F = 6815.6 lbf/ft
KP = 3.39 Use Passive? N (Enter "N" for no and "Y" for Yes)
FP = 0.0 lbf/ft (Only Used in External Sliding/OT)

Factor of Safety against External Sliding:
FSSL = 3.6 OK

Factor of Safety against External Overturning:
Mo = 9425.5 lbf ft/ft Mr = 31072.8 lbf ft/ft

Wi*xi = 30808 lbf ft/ft FSOT = 3.3 OK

Factor of Safety against Individual Rock Overturning/Sliding: (Mack et al., 2006)

Boulder H' (ft) B' (ft) Wi Wi*xi Mo Mr FSOT FSSL
2.0 6.0 3.5 5,258 19,321 1,754 19,444 11.09 4.34 OK
3.0 3.5 3.0 2,265 9,554 394 9,588 24.32 4.94 OK
4.0 1.4 2.0 418 1,891 37 1,894 51.05 4.01 OK
5.0 0.0 0.0 0 0 0 0
6.0 0.0 0.0 0 0 0 0
7.0 0.0 0.0 0 0 0 0
8.0 0.0 0.0 0 0 0 0

Factor of Safety against Bearing Capacity:
emax = 0.667
es = 0.223 OK

qmax = 3249.4 psf

Meyerhof Bearing Capacity Equation:
q = 125 psf B' = 3.55 ft
L = 100 ft L '= 99.55 ft

Shape Factors: Depth Factors: Bearing Capacity Factors:
sc = 1.024 dc = 1.104 Nq = 26.092 (ft) = 6
sq = 1.012 dq = 1.052 Nc = 38.638 r = 1.00
s = 1.012 d = 1.052 N = 26.166

qult = 14,026 psf
FSBC = 4.4 OK

Reduction Factor for
Wide Footings:



Seismic Earth Pressure Coefficient: Design Ground acceleration (7% in 75 years) [Mack et al., 2006]
A = 0.498 AASHTO Standard Design Specifications for Bridges
kh = 0.21 Use 1/2 of A? N (Mack et al., 2006)
kv = 0 (If "N" then use displacement factored kh [see below])

= 11.70 AASHTO 11.6.5 Kavazajian et al*
KAE = 0.251 allowable displacement (d): 5 in.

displacement factored kh: 0.21 g
Seismic Surcharge Pressure: * Kavazanjian, E., Matasovic, N., Hadj Hamou, T. and Sabatini, P.J.,

FA = 443.6 lbf/ft Geotechnical Engineering Circular #3 – Design Guidance: Geotechnical

FAE = 1002.7 lbf/ft Earthquake Engineering for Highways, Volume 1 – Design Principles,

FAE = 559.1 lbf/ft FHWA SA 97 076, 1997

Factor of Safety against Seismic Overturning:
Mo,s = 18975.5 lbf ft/ft
Mr,s = 31473.8 lbf ft/ft
FSOT,s = 1.7 OK

Factor of Safety against Seismic Sliding:
FH,S = 4501.9
FR,S = 6859.5
FSSL,s = 1.6 OK

Factor of Safety against Seismic Bearing Capacity:
es = 0.725

qmax,s = 5112 psf
FSBC = 2.8 OK

External Sliding 1.5 3.6 OK
External Overturning 2.0 3.3 OK

Individual Rock Overturning 2.0 11.1 OK
Individual Rock Sliding 1.5 4.0 OK

Bearing Capacity 2.0 4.4 OK
Seismic Overturning 1.5 1.7 OK

Seismic Sliding 1.1 1.6 OK
Seismic Bearing Capacity 1.5 2.8 OK

DESIGN METHODOLOGY AS PER:
MACK, D.A., SANDERS, S.H., MILLHONE, W.L., FIPPIN, R.L., AND KENNEDY, D.G., 2006, ROCKERY
DESIGN AND CONSTRUCTION GUIDELINES, SANDERS & ASSOCIATES GEOSTRUCTURAL ENGINEERING,
INC., REPORT NO. FHWA CFL/TD 06 006, REPORT DATED NOVEMBER 2006.

Failure
Mechanism

FS
Requir FS Obtained OK



Rockery Design following FHWA guidelines (2006 CFL/TD 06 006)
IGES Inc. Engineer: Job Number: 02061 001 Date: 2/20/2015
Section: 4 Ft Lower Tier
Parameters: Slope Geometry:

Htotal = 4.5 ft Total Height of Rockery Backslope:
HR = 4 ft Exposed Height of Rockery 10 H 1 V

s = 33 deg Soil Friction Angle Effective Soil Cut Angle:
cs = 0 psf Cohesion Intercept of soil 1 H 2 V

s = 125 pcf Unit weight of the soil

R = 150 pcf Unit weight of the rock Rock Size Parameters (avg dimension):

f = 33 deg Foundation soil friction ang. # Rocks = 2
cf = 100 psf Foundation cohesion (bearing only) Bbase = 3.5 ft base width

f = 125 pcf Foundation soil unit weight B2 = 3.0 ft
D = 0.5 ft Embedment Depth

= 22.0 deg Interface Friction Angle
= 63.4 deg Soil Cut Angle
= 26.6 deg Back Cut Inclination
= 5.7 deg Backslope Angle
= 0.70 Frictional Component

rock = 0.55 Rock to Rock Friction

Rockery Face Geometry:
Rockery Face Slope:

1 H 2 V
= 63.4 deg Angle

Lateral Earth Coefficient:
KA = 0.116

Surcharge:
Uniform: Uniform Applied Surcharge

qs = 0 psf

Fs = 0.0 lbf/ft (Horizontal Surcharge Load)
ys = 2.25 ft (Surcharge load centroid)

Strip: Strip Load to Account for Upper Tier
qs = 500 psf (4' tall upper tier 10' behind top boulder)

xs = 5 ft (Distance from soil cut)

Ws = 3 ft (Width of Strip Load is 2* Height of Wall minus setback)

Fs = 350.0 lbf/ft (Horizontal Surcharge Load)

ys = 3 ft (Surcharge load centroid)

Boussinesq Equation for Strip Load (Upper Tier)*:

JKW



z (ft) 'h (psf)
0.0 90.0 0.00 0.00
1.0 87.9 0.23 10.72
1.9 85.8 0.45 21.26
2.9 83.7 0.68 31.46
3.8 81.7 0.90 41.17
4.7 79.7 1.13 50.25
5.5 77.7 1.35 58.61
6.3 75.7 1.58 66.15
7.1 73.8 1.80 72.82
7.8 71.9 2.03 78.60
8.5 70.0 2.25 83.49
9.1 68.2 2.48 87.48
9.7 66.5 2.70 90.63

10.2 64.8 2.93 92.99
10.7 63.1 3.15 94.60
11.1 61.6 3.38 95.53
11.5 60.0 3.60 95.85
11.9 58.5 3.83 95.64
12.2 57.1 4.05 94.95
12.4 55.7 4.28 93.86
12.6 54.3 4.50 92.43

* From USS Steel Sheet Piling Design Manual, 1984, U.S. Department of Transportation /FHWA

Total Horizontal Force: Total Vertical Force:
FH = 496.0 lbf/ft FV = 11.66 lbf/ft

Wall Weight *: Wall Weight Centroids:
W1 = 2,994 lbf/ft x1 = 1.75 ft
W2 = 1,847 lbf/ft x2 = 3.25 ft
W3 = 0 lbf/ft x3 = 2.28 ft
W4 = 0 lbf/ft x4 = 2.28 ft
W5 = 0 lbf/ft x5 = 2.28 ft
W6 = 0 lbf/ft x6 = 2.28 ft
W7 = 0 lbf/ft x7 = 2.28 ft
W8 = 0 lbf/ft x8 = 2.28 ft
Wi = 4,840 lbf/ft ybar = 2.09 ft

x' 0.50 ft

* Rock weights based on data presented in Table 1 [pg. 9] (Mack et al., 2006)
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Frictional Resistance:
F = 3380.1 lbf/ft
KP = 3.39 Use Passive? N (Enter "N" for no and "Y" for Yes)
FP = 0.0 lbf/ft (Only Used in External Sliding/OT)

Factor of Safety against External Sliding:
FSSL = 6.9 OK

Factor of Safety against External Overturning:
Mo = 1269.0 lbf ft/ft Mr = 11191.0 lbf ft/ft

Wi*xi = 11241 lbf ft/ft FSOT = 8.9 OK

Factor of Safety against Individual Rock Overturning/Sliding: (Mack et al., 2006)

Boulder H' (ft) B' (ft) Wi Wi*xi Mo Mr FSOT FSSL
2.0 2.1 3.0 1,847 5,078 471 5,070 10.77 2.21 OK
3.0 0.0 0.0 0 0 0 0
4.0 0.0 0.0 0 0 0 0
5.0 0.0 0.0 0 0 0 0
6.0 0.0 0.0 0 0 0 0
7.0 0.0 0.0 0 0 0 0
8.0 0.0 0.0 0 0 0 0

Factor of Safety against Bearing Capacity:
emax = 0.583
es = 0.305 OK

qmax = 2100.6 psf

Meyerhof Bearing Capacity Equation:
q = 62.5 psf B' = 2.89 ft
L = 100 ft L '= 99.39 ft

Shape Factors: Depth Factors: Bearing Capacity Factors:
sc = 1.020 dc = 1.064 Nq = 26.092 (ft) = 6
sq = 1.010 dq = 1.032 Nc = 38.638 r = 1.00
s = 1.010 d = 1.032 N = 26.166

qult = 10,816 psf
FSBC = 5.2 OK

Reduction Factor for
Wide Footings:



Seismic Earth Pressure Coefficient: Design Ground acceleration (7% in 75 years) [Mack et al., 2006]
A = 0.498 AASHTO Standard Design Specifications for Bridges
kh = 0.21 Use 1/2 of A? N (Mack et al., 2006)
kv = 0 (If "N" then use displacement factored kh [see below])

= 11.70 AASHTO 11.6.5 Kavazajian et al*
KAE = 0.253 allowable displacement (d): 5 in.

displacement factored kh: 0.21 g
Seismic Surcharge Pressure: * Kavazanjian, E., Matasovic, N., Hadj Hamou, T. and Sabatini, P.J.,

FA = 146.5 lbf/ft Geotechnical Engineering Circular #3 – Design Guidance: Geotechnical

FAE = 320.4 lbf/ft Earthquake Engineering for Highways, Volume 1 – Design Principles,

FAE = 173.9 lbf/ft FHWA SA 97 076, 1997

Factor of Safety against Seismic Overturning:
Mo,s = 3834.4 lbf ft/ft
Mr,s = 11123.9 lbf ft/ft
FSOT,s = 3.0 OK

Factor of Safety against Seismic Sliding:
FH,S = 1671.4
FR,S = 3370.4
FSSL,s = 2.1 OK

Factor of Safety against Seismic Bearing Capacity:
es = 0.236

qmax,s = 1932 psf
FSBC = 5.6 OK

External Sliding 1.5 6.9 OK
External Overturning 2.0 8.9 OK

Individual Rock Overturning 2.0 10.8 OK
Individual Rock Sliding 1.5 2.2 OK

Bearing Capacity 2.0 5.2 OK
Seismic Overturning 1.5 3.0 OK

Seismic Sliding 1.1 2.1 OK
Seismic Bearing Capacity 1.5 5.6 OK

DESIGN METHODOLOGY AS PER:
MACK, D.A., SANDERS, S.H., MILLHONE, W.L., FIPPIN, R.L., AND KENNEDY, D.G., 2006, ROCKERY
DESIGN AND CONSTRUCTION GUIDELINES, SANDERS & ASSOCIATES GEOSTRUCTURAL ENGINEERING,
INC., REPORT NO. FHWA CFL/TD 06 006, REPORT DATED NOVEMBER 2006.

Failure
Mechanism

FS
Requir FS Obtained OK
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1.621.621.621.62

02061-001 Paul Evans
321 Parkway Circle, NSL
Proposed Rockery 
Static Global Stability
FS: 1.62

Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi
(deg)

Cohesion
2 (psf)

Phi 2
(deg)

Na ve Gravel 125 Mohr Coulomb 200 33

Retained Compacted Fill 125 Mohr Coulomb 50 33

Rockery 150 Anisotropic strength 2500 0 0 55

Safety Factor
0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
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6.00+
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51
00

50
50

50
00

-100 -50 0 50 100 150 200

Analysis Description Method : Spencer
Company IGES, Inc.Drawn By JKW
File Name Maximum Section.slimDate 1-23-15

Project

Evans Rockery

SLIDEINTERPRET 6.029



1.191.191.191.19

02061-001 Paul Evans
321 Parkway Circle, NSL
Proposed Rockery 
Seismic Global Stability
FS: 1.19

Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi
(deg)

Cohesion
2 (psf)

Phi 2
(deg)

Na ve Gravel 125 Mohr Coulomb 200 33

Retained Compacted Fill 125 Mohr Coulomb 50 33

Rockery 150 Anisotropic strength 2500 0 0 55

  0.18

Safety Factor
0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00+

51
50

51
00

50
50

50
00

-100 -50 0 50 100 150 200

Analysis Description Method : Spencer
Company IGES, Inc.Drawn By JKW
File Name Maximum Section.slimDate 1-23-15

Project

Evans Rockery

SLIDEINTERPRET 6.029



Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

PGA = 0.495 g As = 0.498 g

SS = 1.136 g SDS = 1.188 g

S1 = 0.438 g SD1 = 0.684 g

User–Specified Input
321 Parkway Circle, NSL, UT
Wed February 18, 2015 16:28:15 UTC

2009 AASHTO Guide Specifications for LRFD Seismic
Bridge Design

(which utilizes USGS hazard data available in 2002)

40.8269°N, 111.9035°W

Site Class D – “Stiff Soil”

USGS–Provided Output

Design Maps Summary Report http://ehp4-earthquake.cr.usgs.gov/designmaps/us/summary.php?templa...

1 of 2 2/18/2015 9:26 AM



Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to t
the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

Design Maps Summary Report http://ehp4-earthquake.cr.usgs.gov/designmaps/us/summary.php?templa...

2 of 2 2/18/2015 9:26 AM
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Direct Shear Test for Soils Under Drained Conditions
(ASTM D3080) IGES 2009, 2015

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Sample Description:

By: Sample type:
Test type:

Lateral displacement (in.): 0.3
Shear rate (in./min): 0.0200
Specific gravity, Gs: 2.65 Assumed

Nominal normal stress (psf)
Peak shear stress (psf)

Lateral displacement at peak (in)
Load Duration (min)

Initial Pre-shear Initial Pre-shear Initial Pre-shear
Sample height (in) 1.0000 0.9866 1.0000 0.9905 1.0000 0.9896

Sample diameter (in) 2.416 2.416 2.416 2.416 2.416 2.416
Wt. rings + wet soil (g) 929.05 954.72 925.86 952.21 920.05 949.50

Wt. rings (g) 803.84 803.84 801.64 801.64 804.02 804.02
Wet soil + tare (g) 324.06 324.06 324.06
Dry soil + tare (g) 320.95 320.95 320.95

Tare (g) 120.97 120.97 120.97
Water content (%) 1.6 22.4 1.6 23.1 1.6 27.3

Dry unit weight (pcf) 102.5 103.8 101.6 102.6 94.9 95.9
Void ratio, e, for assumed Gs 0.61 0.59 0.63 0.61 0.74 0.72

Saturation (%)* 6.7 100.0 6.6 100.0 5.6 100.0
' (deg) 33 Average of 3 samples Initial Pre-shear

c' (psf) 1831 Water content (%) 1.6 24.3
Dry unit weight (pcf) 99.7 100.8

Regression Total stress array Line fit
R2 = 0.54 Table m b n (psf) f (psf)

Intercept (b) = 1831.00 m 0.64 1831.00 0.00 1831.00
Slope (m) = 0.64 se(n) 0.59 775.76 2200.00 3236.49

 (deg) = 32.57 R2 0.54 633.41
c (psf) = 1831.00 F 1.19 1.00

ss (reg) ######## 401207.14
Normal stress (psf) 2000 1000 500

Peak shear stress (psf) 3278 1962 2489
Ms (g) 123.2926 123.2926 122.3178 122.3178 114.2532 114.2532

Vt (cm^3) 75.13 74.12 75.13 74.41 75.13 74.34
Vs (cm^3) 46.53 46.53 46.16 46.16 43.11 43.11

Vw (cm^3) 1.92 27.59 1.90 28.25 1.78 31.23
Vv (cm^3) 28.60 27.59 28.97 28.25 32.01 31.23

e 0.61 0.59 0.63 0.61 0.74 0.72
Va (cm^3) 26.68 0.00 27.07 0.00 30.23 0.00

S 0.07 1.00 0.07 1.00 0.06 1.00
2000 psf 1000 psf 500 psf

Comments:

Entered by:___________
Reviewed:___________ Z:\PROJECTS\02061_Paul_Evans\001_Parkway_Circle\[DS_GCv4.xlsm]1

Specimens contained plus No. 4 material.

Sample 2

Sample 3

Undisturbed-trimmed from thin-wall

129

Paul Evans
02061-001
321 Parkway Circle, NSL

Sample 2Sample 1

Inundated

163

1/23/2015
JDF

Brown sand with gravel

0.212 0.257

2000
2489

*Pre-shear saturation set to 100% for phase calculations
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Direct Shear Test for Soils Under Drained Conditions
(ASTM D3080) IGES 2009, 2015

Project: Boring No.:
No: Sample:

Location: Depth:
Sample 2

Paul Evans
02061-001
321 Parkway Circle, NSL
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Sample 2 @ 2000 psf
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321 Parkway Circle, NSL
Sample 2 @ 2000 psf
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Lacustrine Gravel; Poorly Graded GRAVEL with silt and sand -
brown, moist, sand is fine to medium grained, gravel is subrounded
to rounded, with light red staining

 - sand is medium to coarse grained, gravel is rounded

 - sand is fine to medium grained, gravel is subrounded to rounded

 - light brown, silt is nonplastic, gravel is subrounded

Residual Bedrock; Lean CLAY with sand - grey, very moist to wet
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CH

Clayey GRAVEL with sand - grey, very moist to wet

Fat CLAY with sand - grey, moist, with occasional carbonate
stringers, weakly cemented

Clayey SAND - light grey, higly to completely weathered volcanic
tuff

Sandy Lean CLAY - light grey, moist

Sandy Fat CLAY - light grey to brown

 - with sand and trace gravel, red-brown,

Fat CLAY with sand - light grey with brown mottling

Sandy Fat CLAY with gravel - light grey with brown mottling, moist

Lean CLAY with sand - red-brown, moist, with thick carbonate
stringers

Sandy Lean CLAY - light grey, moist

Fat CLAY with sand - brown, moist
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 - with grey-brown mottling

 - moist to very moist

Competent Bedrock - Volcanic Tuff; Sandy Lean CLAY - light
brown, moist

Lean CLAY - light brown, moist

Lean CLAY with sand - light brown, moist

Clayey SAND - light brown, moist

Sandy Lean CLAY - light brown, moist
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Lacustrine Gravel; Poorly Graded GRAVEL with silt - brown, moist,
silt is nonplastic, with occasional red staining

 - wet

Residual Bedrock; Lean CLAY with sand - light grey to grey, moist
to very moist, organics

Silty Clayey SAND - grey-brown, moist, sand is fine to medium
grained

Sandy Lean CLAY - grey-brown, moist, sand is fine-grained, sand
decreasing with depth

Lean CLAY with sand - grey-brown, moist, sand is fine-grained
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Clayey GRAVEL with sand - brown, moist, sand is fine-grained,
gravel is rounded

Sandy Fat CLAY - brown, moist

Clayey GRAVEL with sand - grey, moist

 - red-brown

Sandy Lean CLAY with gravel - brown, moist

 - moist to very moist

 - red-grey mottling, decreasing gravel

Competent Bedrock - Volcanic Tuff; Sandy Lean CLAY - grey,
moist, sand is fine to medium grained

Fat CLAY with sand - grey, moist sand is fine to medium grained

 - slight increase in clay content

Fat CLAY - grey, moist

Bottom of Test Pit @ 89 Feet
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Sheen Classification

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface
conditions.  Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are
not warranted to be representative of subsurface conditions at other locations or times.

CC

Asphalt Concrete

NS
SS
MS
HS
NT

Shelby tube

ADDITIONAL MATERIAL SYMBOLS

%F
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PI
PP
PPM
SA
TX
UC
VS

Graphic Log Contact

Distinct contact between soil strata or
geologic units

Approximate location of soil strata
change within a geologic soil unit

Approximate location of soil strata
change within a geologic soil unit

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

GRAPH

Topsoil/
Forest Duff/Sod

Direct-Push

Crushed Rock/
Quarry Spalls

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted).  See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drill rig.

FIGURE A-1

2.4-inch I.D. split barrel

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CR

Bulk or grab

Piston

Standard Penetration Test (SPT)

DESCRIPTIONSLETTER

Distinct contact between soil strata or
geologic units

TS
GC

PT

OH

CH

MH

OL

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTER

(APPRECIABLE AMOUNT
OF FINES)

MAJOR DIVISIONS

POORLY-GRADED SANDS,
GRAVELLY SAND

PEAT, HUMUS, SWAMP SOILS
WITH HIGH ORGANIC
CONTENTS

CLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE

CL

WELL-GRADED SANDS,
GRAVELLY SANDS

SILTY GRAVELS, GRAVEL - SAND
- SILT MIXTURES

LIQUID LIMIT
GREATER THAN 50

SILTY SANDS, SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP
(LITTLE OR NO FINES)

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
OF COARSE
FRACTION

PASSING NO. 4
SIEVE

CLAYEY GRAVELS, GRAVEL -
SAND - CLAY MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS, ROCK
FLOUR, CLAYEY SILTS WITH
SLIGHT PLASTICITY

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS  SILTY
SOILS

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

INORGANIC CLAYS OF HIGH
PLASTICITY

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

GRAPH

SYMBOLS

AC

Cement Concrete

Sampler Symbol Descriptions

Groundwater Contact

Material Description Contact

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

Laboratory / Field Tests
Percent fines
Atterberg limits
Chemical analysis
Laboratory compaction test
Consolidation test
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density
Organic content
Permeability or hydraulic conductivity
Plasticity index
Pocket penetrometer
Parts per million
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear
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SM

ML

SM

GP-GM

GP

Light brown silty fine sand with occasional
gravel (loose, dry)

Becomes medium dense

Light brown sandy silt with trace gravel (very
stiff, moist)

Light brown silty sand with occasional gravel and
small roots (medium dense, moist)

Becomes grayish tan

Light brown and gray poorly graded gravel with
silt and sand (medium dense, moist)

Light brown and gray poorly graded gravel with
silt and sand (medium dense, moist)

% Fines = 24
% Gravel = 6

% Fines = 54
% Gravel = 1

% Fines = 27
% Gravel = 2

% Fines = 8
% Gravel = 58

4

7

6

2

Total
Depth (ft)8/7/2014 8/7/2014

Hammer
Data

System
Datum

Start End
Checked By
Logged By

TNH
Drilling
MethodDrilled

Notes:

5146.3

MCK

Surface Elevation (ft)
Vertical Datum

ODEXEarthcore Drilling, Inc.Driller

Groundwater
Depth to
Water (ft)Date Measured

Mobile B-80 Truck Mounted

Elevation (ft)

Drilling
Equipment

Latitude
Longitude

1528957.745
3460565.031

Geographic
Utah State Plane North

54

Upon completion, borehole backfilled with bentonite chips N/A

140 (lbs) / 30 (in) Drop

Not encountered

Note: See Figure A-1 for explanation of symbols.
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Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-2

Log of  B-1
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55/3"

34
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GP

GP

Light brown and gray poorly graded gravel with
sand (medium dense, moist)

Becomes loose

Becomes dense, more coarse

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-2

Log of  B-1 (continued)
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50/5"

90
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SM

SP

SP-SM

ML

SM

Brown silty sand with gravel and clay (loose,
moist) (fill)

Light brown and gray fine sand with roots
(medium dense, moist)

Brown gravelly sand with silt, clay and small
roots (medium dense, moist)

Light brown silt with sand and clay (very stiff,
moist)

Becomes stiff

Light brown silty fine sand with trace clay (very
dense, moist)

Becomes moist light brown and white silty sand
with gravel

% Fines = 88

% Fines = 16
% Gravel = 38

Total
Depth (ft)8/12/2014 8/13/2014

Hammer
Data

System
Datum

Start End
Checked By
Logged By

TNH
Drilling
MethodDrilled

Notes:

5133.8

MCK

Surface Elevation (ft)
Vertical Datum

ODEX/Rock
Core

Earthcore Drilling, Inc.Driller

Groundwater
Depth to
Water (ft)Date Measured

Mobile B-80 Truck Mounted

Elevation (ft)

8/22/2014

Drilling
Equipment

Latitude
Longitude

1528770.719
3460682.261

Geographic
Utah State Plane North

115

Installed inclinometer upon completion. 5076.8

140 (lbs) / 30 (in) Drop

57

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-3

Log of  B-4 & B-4A
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1

SM

GP

SM

CH

CL

Light brown and white silty sand with gravel
(very dense, dry)

Gray poorly graded gravel (loose, dry)

Light brown and gray silty sand with gravel (very
dense, dry)

Becomes yellowish brown

Light grayish brown fat clay with sand (hard, wet
to moist)

Grayish brown lean clay (hard, dry)

Becomes brown with white sandy clay layers

% Fines = 14
% Gravel = 41

% Fines = 49
% Gravel = 8

LL = 57
PI = 18

LL = 46
PI = 81

New boring (B-4A) located 9' east of B-4.
Conditions appear similar to B-4 based on

cuttings.

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-3

Log of  B-4 & B-4A (continued)
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44
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CL

Siltstone

Brown clay with white sandy clay layers (hard,
dry)

Becomes moist and light greenish gray with sand

Becomes wet with coarse sand

Becomes dry

Becomes moist

With no sand

SILTSTONE, Reddish Brown and gray, slightly
weathered, medium hard, closely jointed,
with occasional sand layers

LL = 43
PI = 15

LL = 94
PI = 71

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-3

Log of  B-4 & B-4A (continued)
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3

4

5

6

7
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SM

ML

SM

GW-GM

GP-GM

Light brown silty fine sand with gravel (medium
dense, dry)

Light brown sandy silt with trace gravel (very
stiff, dry)

Light brown and white silty fine sand (medium
dense, moist)

Becomes light brown and loose

Becomes dense with gravel and trace silt

Light brown and gray well graded gravel with silt
and sand (medium dense, dry)

% Fines = 58

% Fines = 31

% Fines =26

% Fines = 9
% Gravel = 57

9

8

7

2

Total
Depth (ft)8/7/2014 8/7/2014

Hammer
Data

System
Datum

Start End
Checked By
Logged By

TNH
Drilling
MethodDrilled

Notes:

5149.6

MCK

Surface Elevation (ft)
Vertical Datum

ODEXEarthcore Drilling, Inc.Driller

Groundwater
Depth to
Water (ft)Date Measured

Mobile B-80 Truck Mounted

Elevation (ft)

Drilling
Equipment

Latitude
Longitude

1529058.110
3460487.495

Geographic
Utah State Plane North

54

Upon completion, borehole backfilled with bentonite chips N/A

140 (lbs) / 30 (in) Drop

Not encountered

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-4

Log of  B-6
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80
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13
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GP-GM

GP

Light brown and gray poorly graded gravel with
silt and sand (very dense, moist)

Becomes dense

Light brown and gray poorly graded gravel with
sand (medium dense, dry)

Becomes loose, no sand

% Fines = 10
% Gravel = 71

3

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-4

Log of  B-6 (continued)
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36

47

64

36

34
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101

18

18

16

14

16

16

18

15

1

2

3

4

5

6

7

8

SP

ML

SM

GP-GM

GW-GM

Brown medium to coarse sand with gravel
(medium dense, moist)

Light brown sandy silt with occasional gravel
(very stiff, moist)

With trace gravel

Light brown and gray silty fine sand with clay
and some gravel (medium dense, moist)

Light brown and gray poorly graded gravel with
silt and sand (dense, moist)

% Fines = 62
% Gravel = 1

% Fines = 27
% Gravel = 6

9

10

Total
Depth (ft)8/7/2014

Hammer
Data

System
Datum

Start End
Checked By
Logged By

TNH
Drilling
MethodDrilled

Notes:

5142.8

MCK

Surface Elevation (ft)
Vertical Datum

ODEX/Rock
Core

Earthcore Drilling, Inc.Driller

Groundwater
Depth to
Water (ft)Date Measured

Mobile B-80 Truck Mounted

Elevation (ft)

8/22/2014

Drilling
Equipment

Latitude
Longitude

1528940.201
3460640.560

Geographic
Utah State Plane North

110

Upon completion, borehole backfilled with cement-bentonite grout. 5073.9

140 (lbs) / 30 (in) Drop

68.9

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-5

Log of  B-8
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23

70

63

120/5"

120/5"

41

24

18

5

6

10

15

11

4

18

48

30

18

9

10

11

12

13

14

15

16

R1

R2

17

GW-GM

GP

GW-GM

CH

Light brown well graded gravel with silt and
ssand (dense, slightly moist)

Becomes loose

Light brown and gray poorly graded gravel with
sand (medium dense, dry)

Light brown and gray well graded gravel with silt
and sand (medium dense, moist)

Becomes dark gray

Gray boulders, cobbles and gravel

Large boulder (quartzite)

Brown fat clay with occasional sand (stiff, moist)

% Fines = 8
% Gravel = 58

% Fines = 13
% Gravel = 62

LL = 56
PI = 39

2

3

24 101.4

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-5

Log of  B-8 (continued)
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120/5"

57
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18
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23

24

CH

CH

CL

CH

Brown fat clay with occasional sand (stiff, moist)

Becomes hard and reddish brown with sand

Mottled red and white gravelly fat clay (hard,
wet)

With coarse sand and fine gravel

Reddish brown lean clay (hard, wet)

Red and white fat clay with gravel (hard, wet)

Becomes red and dry with occasional sand

Groundwater encountered, subsequent
groundwater measurements indicate artesian

LL = 38
PI = 23

15

21

28

109.8

103.1

87

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-5

Log of  B-8 (continued)
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27
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15
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S1

S2

S3

S4

SP

CL

CL

Light brown very fine sand with trace silt
(medium dense, dry)

Sandy clay with trace gravel

Grayish brown lean clay (very stiff, slightly
moist)

Becomes hard and whitish gray with trace gravel

Top 10 feet of borehole removed with
vacuum truck.

% Fines = 51.0
% Gravel = 4.3

LL = 35
PI = 19

Total
Depth (ft)8/20/2014 8/20/2014

Hammer
Data

System
Datum

Start End
Checked By
Logged By

TNH
Drilling
MethodDrilled

Notes:

5145.0

MCK

Surface Elevation (ft)
Vertical Datum

HSA/Rock CoreEarthcore Drilling, Inc.Driller

Groundwater
Depth to
Water (ft)Date Measured

Mobile BK-81 Truck Mounted

Elevation (ft)

Drilling
Equipment

Latitude
Longitude

1528896.018
3460445.613

Geographic
Utah State Plane North

120

Installed inclinometer upon completion. N/A

140 (lbs) / 30 (in) Drop

Not encountered

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-6

Log of  B-9
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S5

S6

S7

S8

S9

S10

S11

S12

S13

S14

CL

ML

CL

Grayish brown lean clay with trace sand (hard,
slightly moist)

Becomes reddish brown with occasional sand

Red silt with sand (very dense, dry)

Reddish brown lean clay with sand (hard, slightly
moist)

Becomes very stiff with trace sand

Becomes hard with trace black sand

With sand

Becomes very stiff and moist with sand and
gravel (gravels are siltstone pieces)

Becomes red with gray sandy clay and gravel

LL = 37
PI = 23

LL = 37
PI = 22

LL = 39
PI = 22

Possible water table at 70' bgs

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-6

Log of  B-9 (continued)
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61

63

58

120/5.5"

120/5.5"

9

18
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5

5.5

60

60

S15

S16

S17

S18

S19

S20

R1

R2

CL

CH

CH

Siltstone

Red lean clay with gray sandy clay seams (very
stiff, moist)

Red fat clay with coarse gravel (hard, moist)
(transitioning to bedrock)

Becomes very stiff and slightly moist with gray
fat clay and sand (gravel is siltstone)

Gray fat clay (hard, slightly moist) (siltstone
weathered to clay)

With sand and contains trace green clay

Becomes hard, dry and light grayish brown

SILTSTONE, Reddish Brown and gray,
moderately to slightly weathered, medium
hard, moderately closely jointed (interlayered
with 3 slightly weaker claystone beds on top
3 feet)

LL = 57
PI = 39

LL = 81
PI =58

LL = 57
PI = 34

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-6

Log of  B-9 (continued)
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SILTSTONE, Reddish Brown and gray,
moderately to slightly weathered, medium
hard, moderately closely jointed (interlayered
with 3 slightly weaker claystone beds on top
3 feet)

Note: See Figure A-1 for explanation of symbols.

FIELD DATA

W
at

er
 L

ev
el

B
lo

w
s/

fo
ot

D
ep

th
 (

fe
et

)

120
R

ec
ov

er
ed

 (
in

)

In
te

rv
al

C
o

lle
ct

ed
 S

am
p

le

E
le

va
tio

n 
(f

ee
t)

S
am

pl
e 

N
am

e

G
ra

ph
ic

 L
og

G
ro

up
C

la
ss

ifi
ca

tio
n MATERIAL

DESCRIPTION

Sheet 4 of 4

Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-6

Log of  B-9 (continued)
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Light brown and gray sand and gravelSP/GP 0.5

25.0

30.0

Concrete surface
seal

3/8-inch bentonite
chips

2-inch Schedule
40 PVC well
casing

10/20 sand backfill

Logged By

TNH
Drilling
MethodDrilled

System
Datum

Date Measured

Mobile B-80 Truck Mounted

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

Latitude
Longitude

Drilling
Equipment

N/A

50

A 2 (in) well was installed on 8/15/2014 to a depth of 50 (ft).

Top of Casing
Elevation (ft)

Start End
Checked By

MCK
ODEXEarthcore Drilling, Inc.Total

Depth (ft)8/15/2014 8/15/2014

Notes:

Surface Elevation (ft)
Vertical Datum 5128.7

Hammer
Data

1528690.951
3460631.563

Geographic
Utah State Plane North

Steel surface
monument

Note: See Figure A-1 for explanation of symbols.
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Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-7

Log of  P-1
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Light brown and gray sand and gravel

Red fat clay

SP/GP

CL

50.0

2-inch Schedule
40 PVC screen,
0.010-inch slot
width

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-7

Log of  P-1 (continued)
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Light brown and gray sand and gravelSP/GP 0.5

28.0

31.0

Concrete surface
seal

3/8-inch bentonite
chips

2-inch Schedule
40 PVC well
casing

10/20 sand backfill

Logged By

TNH
Drilling
MethodDrilled

System
Datum

Date Measured

Mobile B-80 Truck Mounted

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

Latitude
Longitude

Drilling
Equipment

N/A

51

A 2 (in) well was installed on 8/15/2014 to a depth of 51 (ft).

Top of Casing
Elevation (ft)

Start End
Checked By

MCK
ODEXEarthcore Drilling, Inc.Total

Depth (ft)8/15/2014 8/15/2014

Notes:

Surface Elevation (ft)
Vertical Datum 5145.0

Hammer
Data

1528872.726
3460518.899

Geographic
Utah State Plane North

Steel surface
monument

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-8

Log of  P-2
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Light brown and gray sand and gravel

Red and gray fat clay

SP/GP

CL

51.0

2-inch Schedule
40 PVC screen,
0.010-inch slot
width

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 16265-002-09

Eagle Crest Landslide

North Salt Lake, Utah
Figure A-8

Log of  P-2 (continued)
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North Salt Lake City

Eagle Pointe Landslide

North Salt Lake, UT

Project Number: 920-004
Copyright GeoStrata, 2014

Lab Summary Report

Plate 

C - 1

Boring No.
Sample Depth 

(feet)

USCS Soil 

Classification

Natural 

Moisture 
Content (%)

Gradation Atterberg Residual Shear

Gravel (%) Sand (%) Fines (%) LL PI
Friction 

Angle (°)

Cohesion 

(psf)

B-2 24.0 CL 15.9 5.9 25.0 65.8 38 22

B-2 28.0 CL 11.5 4.1 101.6 18.1 39 23

B-2 31.0 CL 14.7 6.1 19.0 71.6 33 19

B-2 34.0 CL 15.1 0.0 4.8 82.8 40 23

B-2 36.0 CL 12.7 0.6 9.5 68.2 32 18

B-2 38.0 GC 9.5 56.3 50.0 23.1 31 16

B-2 41.0 CL-ML 13.9 16.1 37.5 50.3 27 7

B-2 44.0 CL 13.5 0.0 4.8 59.4 36 18

B-2 46.0 CL 12.1 21.5 37.5 53.0 44 31

B-2 48.0 CL 12.5 0.1 9.5 65.0 49 32

B-2 50.0 GC 7.3 56.7 50.0 19.6 31 16

B-2 53.0 GC 14.9 33.9 50.0 47.0 42 27

B-2 56.0 CL 14.5 1.4 12.5 69.8 38 24

B-2 59.0 CL 14.7 6.7 25.0 64.6 40 21

B-2 61.0 GC 9 36.5 37.5 34.1 33 17

B-2 64.0 CH 12.3 14.7 37.5 56.3 50 32

B-2 66.0 GC 12 42.9 37.5 40.8 49 32

B-2 68.0 GC 8.9 55.0 50.0 20.2 31 16

B-2 71.0 CL 15.1 15.0 37.5 68.8 48 31 18 405

B-2 74.0 CL 12.4 21.6 37.5 56.3 40 25

B-2 76.0 CL 11.4 0.0 4.8 53.8 33 17

B-2 79.0 CL 8.3 6.3 19.0 69.1 45 32

B-2 80.0 CH 12.1 2.5 12.5 77.3 60 35

B-2 83.0 CH 12.5 4.0 19.0 77.6 54 36

B-2 85.0 CH 15.5 5.4 19.0 72.6 61 37

B-2 87.0 CH 19.2 2.8 19.0 71.0 57 33

B-2 88.0 CH 10.7 0.4 9.5 91.2 81 57

Boring No.
Sample Depth 

(feet)

USCS Soil 

Classification

Natural 

Moisture 
Content (%)

Gradation Atterberg Residual Shear

Gravel (%) Sand (%) Fines (%) LL PI
Friction 

Angle (°)

Cohesion 

(psf)

B-1 8.0 GP-GM 1.6 69.9 50.0 7.7 NP NP

B-1 13.0 GP-GM 2.4 72.5 50.0 6.5 NP NP

B-1 18.0 GP-GM 1.6 71.1 50.0 11.6 NP NP

B-1 25.0 CL 15.5 4.0 101.6 19.3 35 19

B-1 32.0 GC 12.5 52.3 37.5 21.4 33 20

B-1 37.0 CH 18.4 0.0 4.8 84.7 57 40

B-1 39.0 SC 13.9 0.0 4.8 47.0 47 30

B-1 43.0 CL 11.2 0.1 9.5 56.7 31 15

B-1 46.0 CH 18.2 1.2 12.5 62.1 53 39

B-1 48.0 CH 20.2 0.0 4.8 81.1 54 37

B-1 50.0 CH 34.7 22.8 37.5 51.9 83 46

B-1 52.0 CL 18.3 0.0 4.8 83.2 40 27

B-1 56.0 CL 16.9 10.3 37.5 59.7 44 31

B-1 58.0 CH 33.4 0.0 4.8 83.4 77 58

B-1 63.0 CH 0.1 9.5 72.8 53 31 16 410

B-1 65.0 CH 26.4 0.9 9.5 75.5 53 39

B-1 68.0 CL 6 4.8 9.5 51.8 35 25

B-1 71.0 CL 15.7 0.0 2.0 85.9 49 36

B-1 76.0 CL 9.9 0.5 9.5 73.3 35 24

B-1 78.0 SC 8.4 13.7 19.0 48.7 34 22

B-1 82.0 CL 8.9 0.2 9.5 61.3 35 20

B-1 85.0 CL 9.2 0.0 2.4 58.3 44 31

B-2 14.0 GP-GM 1.4 86.2 50.0 9.0 NP NP

B-2 19.0 CL 18.8 0.7 12.5 78.2 42 29

B-2 22.0 SC-SM 14.3 3.9 19.0 40.1 21 6
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ATTERBERG LIMITS' RESULTS - ASTM D 4318
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Poorly Graded GRAVEL with silt and sand

Poorly Graded GRAVEL with silt and sand

Poorly Graded GRAVEL with silt and sand

Lean CLAY with sand

Clayey GRAVEL with sand

Fat CLAY with sand

Clayey SAND

Sandy Lean CLAY

Depth
(ft)
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ML MHCL-ML

CH

PlateNorth Salt Lake City
Eagle Pointe Landslide
North Salt Lake, UT
Project Number:  920-004 C - 2
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ATTERBERG LIMITS' RESULTS - ASTM D 4318
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Sample Location
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65.0

Sandy Fat CLAY

Fat CLAY with sand

Sandy Fat CLAY with gravel

Lean CLAY with sand

Sandy Lean CLAY

Fat CLAY with sand

Fat CLAY with sand

Fat CLAY with sand

Depth
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PlateNorth Salt Lake City
Eagle Pointe Landslide
North Salt Lake, UT
Project Number:  920-004 C - 3
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ATTERBERG LIMITS' RESULTS - ASTM D 4318
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Sample Location
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78.0

82.0

85.0

14.0

19.0

Sandy Lean CLAY

Lean CLAY

Lean CLAY with sand

Clayey SAND

Sandy Lean CLAY

Sandy Lean CLAY

Poorly Graded GRAVEL with silt

Lean CLAY with sand

Depth
(ft)

CL

ML MHCL-ML

CH

PlateNorth Salt Lake City
Eagle Pointe Landslide
North Salt Lake, UT
Project Number:  920-004 C - 4
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ATTERBERG LIMITS' RESULTS - ASTM D 4318
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NOTE:  No separate traffic control bid item is included; any costs associated with traffic control shall be included in unit prices.  

CONTRACT CONTRACT CONTRACT

UNIT QUANTITY UNIT PRICE TOTAL

General

1 Mobilization/demobilization LUMP 1 -$                    

2

SWPPP for Utility Work, to include construction entrances, 

berming, straw waddles, silt fencing, inlet box protection, 

ditching and other BMPs as may be required. LUMP 1 -$                    

Roadway

3 Remove and dispose of existing asphalt SF 8,456 -$                    

4 Remove and dispose of existing curb and gutter LF 526 -$                    

5 Remove and dispose of existing sidewalk LF 617 -$                    

6

Sidewalk ramps, including saw cutting ramps into existing 

curb and gutter as required, forming of ramps, compacted 

base under concrete, all concrete, curing compound, 

protection and detector pads EACH 4 -$                    

7

Asphalt 3" thickness - Place in one lift, including tack coat on 

all concrete edges, pay reductions as applicable from UDOT 

Standard Specifications shall apply. SF 9,947 -$                    

8
Base 8" thick, meeting UDOT specified gradation, compacted 

to 95% of T-180 proctor density, pay reductions as applicable 

from UDOT Standard Specifications shall apply. SF 9,947 -$                    

9

30" Highback Curb and Gutter - includes subgrade 

preparation and 6" compacted base, curing agent and 

protection, driveway and ramp cuts. LF 676 -$                    

10

4' Sidewalk - includes subgrade preparation and 6" 

compacted base, reinforcing steel, curing agent and 

protection from traffic during the curing period (7 days 

minimum). LF 311 -$                    

Sewer

11

Remove and cap existing sewer lateral at main, includes 

exposing lateral at main, furnishing and installing a cap or 

plug per SDSD requirements, and backfill and compaction of 

excavated material.  EACH 6 -$                    

12
Sewer Manhole Adjustment - removing sections as required 

to bring rim elevation within 2 feet of revised grade.  Removed 

sections are to be salvaged and used elsewhere. EACH 1 -$                    

13
Raising existing manholes to propert grade and placement of 

the concrete ring around the manhole after paving operations. 

Price includes all testing and protection during construction. EACH 2 -$                    

14

4" Service Lateral adjustment including locating existing 

lateral, installing new bend and cleanout, installing 

approximately 30 LF of new 4" piping beyond the new PUE, 

excavation, pipe bedding, grade control, backfill, compaction, 

marker post, etc. EACH 1 -$                    

(ALTERNATE) BID SCHEDULE "D"

EAGLEPOINTE UTILITY IMPROVEMENTS 
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NOTE:  No separate traffic control bid item is included; any costs associated with traffic control shall be included in unit prices.  

CONTRACT CONTRACT CONTRACT

UNIT QUANTITY UNIT PRICE TOTAL

(ALTERNATE) BID SCHEDULE "D"

EAGLEPOINTE UTILITY IMPROVEMENTS 

15

4" Service Laterals extension, including all excavation, 

locating end of the existing lateral, furnishing and installing 

approximately 20 LF of new 4" lateral, pipe bedding, grade 

control, piping, backfill, compaction, marker post, etc. EACH 2 -$                    

Water

16

Shut off existing laterals at main, includes exposing the main 

and corp stop, removing corp stop and installing a Romac 

CL1 full circle repair clamp or equivalent around the main line, 

removing the lateral, and backfill and compaction of all 

excavated material. EACH 3 -$                    

17
Removal of existing water main, backfill and compaction of all 

excavated material. LF 273 -$                    

18

Removal of existing water laterals that were connected to 

existing water main that is to be removed.  Includes backfill 

and compaction of all excavated material. EACH 3 -$                    

19

10" HDPE Main, includes all excavation and disposal of 

unsuitable soil material, fusion and installation of pipe, pipe 

bedding, select backfill, compaction, copper tracer wire, 

disinfection, pressure testing, bacteria testing and acceptance 

by City. Pipe shall be installed to provide a minimum of 42" 

cover over the top of the pipe from final grades. LF 348 -$                    

20

8" Gate Valves with valve boxes, accessories, connection to 

tracer wire.  Includes necessary valve key extensions when 2" 

operating nut is below 5' from ground surface. EACH 1 -$                    

21 8" 22.5-degree bend with all accessories EACH 1 -$                    

22 10" 22.5-degree HDPE bend - optional EACH 1 -$                    

23 10" 45-degree HDPE bend EACH 1 -$                    

24 10" 45-degree DI Flanged bend EACH 1 -$                    

25

Furnish and install 10" HDPE Flange Adapter with metal 

backing ring.  To be installed at connections to existing pipe 

or fittings to transition between PVC or flanged fittings to 

HDPE pipe. EACH 2 -$                    

26
Connect to existing piping - to include locating ends of 

existing HDPE and PVC piping. EACH 2 -$                    

27 Remove and salvage existing fire hydrant assembly EACH 1 -$                    

28

Install Complete Hydrant Assembly using salvaged hydrant, to 

include all excavation, exposing existing main at the end of 

the existing HDPE line, installing new 1/4 bend, reducer, valve 

and piping as required,  gravel sumps, plastic wrap, backfill, 

rotating pumper nozzle to proper alignment for a complete 

hydrant installation. EACH 1 -$                    
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NOTE:  No separate traffic control bid item is included; any costs associated with traffic control shall be included in unit prices.  

CONTRACT CONTRACT CONTRACT

UNIT QUANTITY UNIT PRICE TOTAL

(ALTERNATE) BID SCHEDULE "D"

EAGLEPOINTE UTILITY IMPROVEMENTS 

29

Install 3/4" Water Lateral on 10" HDPE water main, utilizing 

salvaged metersetter and meter box.  Includes Romac 202N-

H-8.68 x 3/4" IP saddle (or approved saddle compatible with 

HDPE pipe), new corp stop and copper lateral into lot, marker 

post - per North Salt Lake Standards. Includes tracer wire on 

all laterals. EACH 3 -$                    

Secondary Water

30

Remove and cap existing dual laterals on existing main.  

Includes exposing the saddle at the main line, removal of the 

existing lateral from the saddle and installing a brass plug in 

the saddle per NSL requirements. EACH 1 -$                    

31
Removal of existing secondary water main, backfill and 

compaction of all excavated material. LF 324 -$                    

32

Removal of existing water laterals that were connected to 

existing secondary water main that is to be removed.  

Includes backfill and compaction of all excavated material. EACH 3 -$                    

33

10" HDPE Main, includes all excavation and disposal of 

unsuitable soil material, fusion and installation of pipe, pipe 

bedding, select backfill, compaction, copper tracer wire, 

disinfection, pressure testing, bacteria testing and acceptance 

by City. Pipe shall be installed to provide a minimum of 30" 

cover over the top of the pipe from final grades. LF 35 -$                    

34

12" HDPE Main, includes all excavation and disposal of 

unsuitable soil material, fusion and installation of pipe, pipe 

bedding, select backfill, compaction, copper tracer wire, 

disinfection, pressure testing, bacteria testing and acceptance 

by City. Pipe shall be installed to provide a minimum of 30" 

cover over the top of the pipe from final grades. LF 369 -$                    

35
10" Gate Valves with valve boxes, accessories, connection to 

tracer wire.  Includes necessary valve key extensions when 2" 

operating nut is below 5' from ground surface. EACH 2 -$                    

36 10" 22.5-degree bend with all accessories EACH 1 -$                    

37 10" 45-degree HDPE bend EACH 1 -$                    

38 12" 22.5-degree HDPE bend - optional EACH 1 -$                    

39 12" 45-degree HDPE bend EACH 1 -$                    

40 12" 45-degree DI Flanged bend EACH 1 -$                    

41 12"x10" HDPE Tee EACH 1 -$                    

42

Furnish and install 10" HDPE Flange Adapter with metal 

backing ring.  To be installed at connections to existing pipe 

or fittings to transition between PVC  or flanged fittings to 

HDPE pipe. EACH 1 -$                    

43

Furnish and install 12" HDPE Flange Adapter with metal 

backing ring.  To be installed at connections to existing pipe 

or fittings to transition between PVC  or flanged fittings to 

HDPE pipe. EACH 2 -$                    
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NOTE:  No separate traffic control bid item is included; any costs associated with traffic control shall be included in unit prices.  

CONTRACT CONTRACT CONTRACT

UNIT QUANTITY UNIT PRICE TOTAL

(ALTERNATE) BID SCHEDULE "D"

EAGLEPOINTE UTILITY IMPROVEMENTS 

44
Connect to existing piping - to include locating ends of 

existing HDPE and PVC piping. EACH 2 -$                    

45

Laterals - Per lot price, two lots share lateral from main, 

includes Romac 202N-H service saddle, curb valves, curb 

box, all fittings, purple poly tubing, PVC stub a minimum of 10' 

into the lot with a 2 x 4 marker post, meter yoke and meter 

box with lid per North Salt Lake details. Includes 2" conduit 

between meter boxes and tracer wire on all laterals. EACH 1 -$                    

Storm Drainage

46

Removal of existing 15" Reinforced concrete piping, including 

all excavation, and backfill and compaction of the excavated 

material. LF 467 -$                    

47

Removal of existing catch basins and manholes, including all 

excavation, and backfill and compaction of the excavated 

material. EACH 7 -$                    

48
Remove and cap existing land drain laterals, including all 

excavation, patching of the storm drain main, all excavation, 

and backfill and compaction of the excavated material. EACH 1 -$                    

49
Convert or replace existing manhole with combo box, 

complete with grates, select backfill, compaction, etc. EACH 1 -$                    

50

15" SDR 11 HDPE Storm Drain Pipe, includes excavation, 

bedding material, trench shoring and trench stabilization 

material as required, select backfill, compaction, furnishing all 

materials, fusion welding, grade control, compaction, etc. for 

a complete installation. LF 432 -$                    

51
Inlet Boxes, complete with grates, excavation, select backfill, 

compaction, etc. EACH 2 -$                    

52

Combination Boxes, complete with grates, excavation, select 

backfill, compaction, etc. (Does not include box at existing 

manhole. See previous item). EACH 1 -$                    

53

Cleanout Manholes, complete with ring and cover, 

excavation, select backfill, compaction, raising to grade and 

installing concrete ring as required by NSL City. EACH 4 -$                    

54

Connect to existing manhole, or catch basin, including all 

excavation, cutting or preparation as required for the 

connection, grouting on the inside and outside as required for 

a water-tight connection, select backfill and compaction as 

required for a complete connection. There may be more than 

one connection per structure. EACH 5 -$                    

55

Install 4" PVC Land Drain Lateral to 15' into property, 

including all excavation, pipe bedding, pipe, fittings, 

connection to box , backfill, compaction, marker post, etc., for 

a complete lateral assembly. EACH 3 -$                    

Private Utilities - Quantities are estimates and subject to revision

56 Terminate existing Rocky Mountain Power (RMP) lines. EACH 2 -$                    

57 Terminate existing CenturyLink lines. EACH 2 -$                    
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NOTE:  No separate traffic control bid item is included; any costs associated with traffic control shall be included in unit prices.  

CONTRACT CONTRACT CONTRACT

UNIT QUANTITY UNIT PRICE TOTAL

(ALTERNATE) BID SCHEDULE "D"

EAGLEPOINTE UTILITY IMPROVEMENTS 

58

Provide trenching for Rocky Mountain Power (RMP) lines.  

Location to be determined from RMP design layout.  

Trenching to be per RMP requirements. LF 457 -$                    

59

Furnish and install 4"Grey Schedule 40 PVC conduit in RMP 

trench per RMP layout.  Includes all piping, glue, joints, and 

installation of pull string per RMP specifications.  Also 

included is the sand bedding of the conduits per RMP 

requirements. Upon all conduit installation (may include 

CenturyLink and Cable), backfilling and compaction of the 

trench. LF 457 -$                    

60

Furnish and install 4" PVC conduit under roadways per utility 

plan provided by the utility companies.  Piping to meet private 

utility requirements. Quantity may vary.  Multiple conduits may 

share the same trench.  Unit price to include all excavation, 

sand bedding, trench backfill, moisture conditioning and 

compaction.  Marker posts are to be installed at the ends of 

all conduits.  Ends shall be plugged to prevent material from 

entering the conduits. LF 200 -$                    

61

Furnish and install 4" fiberglass long-sweep  elbows as 

required per RMP layout.  Bends may be installed horizontal 

or vertical. Includes installing pull string through the bends, 

and capping vertical bends to prevent material from entering 

the conduits. EACH 2 -$                    

62

Furnish and install 4" PVC long-sweep  elbows as required 

per RMP layout.  Bends may be installed horizontal or vertical. 

Includes installing pull string through the bends, and capping 

vertical bends to prevent material from entering the conduits. EACH 2 -$                    

TOTAL -$                    
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