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Dear Mr. Noppinger: 
  
Geotechnical and Environmental Consultants, Inc. (GEC) is pleased to provide this Final Report of 
Geotechnical Engineering Investigation for Retaining Wall Structures for the above-referenced 
project.  The purpose of this investigation was to evaluate soil and groundwater conditions along 
the proposed retaining wall structure alignments and provide geotechnical engineering 
recommendations to aid in design and construction of the proposed structures.    This report 
presents the results of our field and laboratory investigations and includes our geotechnical 
recommendations for retaining wall design.   
  
GEC appreciates the opportunity to work with AECOM and the Florida Department of 
Transportation (FDOT) District 5 on this project.  Should there be any questions regarding the 
contents of this report, or if we may be of further assistance, please do not hesitate to contact us. 
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1.0  SITE AND PROJECT DESCRIPTION  
 

The Wekiva Parkway (SR 429) Segment 7A project alignment 
consists of an approximately 2-mile long portion of the 
Wekiva Parkway alignment that begins 0.2 miles west of 
Longwood-Markham Road (Station 954+00) and ends 0.1 
miles east of Orange Boulevard (Station 1055+70) in 
Seminole County, Florida.  The project alignment is depicted 
on excerpts of the U.S. Geological Survey (USGS) Sanford and 
Sanford SW, Florida Quadrangle Maps (Figures 1A – 1B) in 
the Appendix. 
 

The project alignment of the proposed SR 429 generally follows the existing SR 46 alignment, 
which currently consists of a two-lane, undivided rural highway composed of two, 12-foot lanes 
and open swale drainage.  The majority of the land use along the project alignment consists of 
rural residential dwellings with several plant nurseries located along the project alignment.  The 
Wekiva River is located just to the west of the project alignment and several lakes, including 
Miranda Lake, Yankee Lake, Ross Lake, Sylvan Lake and Lake Markham, are located in the vicinity of 
the project alignment. 
 
Based on our review of the project plans, we understand the following major project elements are 
proposed along the project alignment: 
 

• An approximately 2-mile long portion of the Wekiva Parkway alignment that begins west of 
Longwood-Markham Road (Station 954+00) and ends east of Orange Boulevard (Station 
1055+70). The proposed roadway typical section in this area includes a four-lane divided 
(expandable to six-lane divided) section.  The proposed roadway profile depicts all but 
about 1,000 feet (Station 993+00 to 1003+00) of high fill embankment ranging in height 
from 10 to 38 feet above existing grade. 

• Two service road alignments (north and south of SR 429) to provide access to local traffic. 
• Twelve MSE wall alignments are proposed along the project alignment with wall heights 

ranging from approximately 5 to 37 feet above existing grade.  
• Four gravity wall alignments are proposed along the project alignment with wall heights 

ranging from approximately 1.5 to 5 feet above existing grade.  
• Six bridge sites including: 

o Wekiva Parkway over Longwood Markham Road (twin bridges) 
o Wekiva Parkway over Yankee Lake Road (twin bridges) 

The Wekiva Parkway (SR 429) 
Segment 7A project alignment… 
begins 0.2 miles west of 
Longwood-Markham Road 
(Station 954+00) and ends 0.1 
miles east of Orange Boulevard 
(Station 1055+70)… 
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o Wekiva Parkway over Lake Markham Road (twin bridges) 
o Wekiva Parkway over Glade View Drive (twin bridges) 
o Wekiva Parkway over Eastbound Frontage Road (twin bridges) 
o Wekiva Parkway over Orange Avenue & Orange Boulevard  (twin bridges) 

• Two toll facilities located on Ramp E and Ramp F, which include a toll gantry structure and 
associated support facilities. 

• Seven cantilever sign structures and four truss sign structures. 
• Four mast arm signal poles at the intersection of Orange Boulevard and SR 46. 
• One, approximately 282-ft long, 9-ft by 2-ft box culvert structure. 
• Seven CCTV pole structures associated with the project ITS. 
• One, approximately 700-ft long, cast-in-place (CIP) cantilever retaining wall on the north 

side of the Westbound Frontage Road adjacent to Pond WR2. 
• One, approximately 1,300-ft long, noise wall along the Westbound Frontage Road near the 

12 Oaks RV Resort Property. 
 
The retaining wall locations are shown on excerpts of the U.S. Geological Survey (USGS) Florida 
Quadrangle maps on Figures 1A and 1B in the Appendix.  A summary of the proposed retaining 
walls is presented Table 6 in the Appendix. 
 
This report describes our exploration procedures, exhibits the data obtained and presents our 
conclusions and recommendations regarding the geotechnical engineering aspects of the retaining 
wall structures improvements, including MSE retaining walls, CIP walls, noise walls, sheet pile walls 
and gravity walls.  Geotechnical recommendations and the results of the geotechnical 
investigations for the bridge and miscellaneous structures proposed along the project alignment 
are submitted under separate cover.  
 
2.0  REVIEW OF AVAILABLE DATA  
 
To obtain general information on soil and groundwater conditions in the project area, GEC 
reviewed available data including USGS Quadrangle Maps, the Natural Resources Conservation 
Service (NRCS) Soil Survey of Seminole County and other published sources.  A summary of this 
information is presented in the following report sections. 
 
2.1  USGS Quadrangle Maps  
 
Based on our review of the USGS Sanford and Sanford Southwest, Florida Quadrangle maps and 
the project plans, the existing ground surface elevations along the project alignment typically 
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range from approximate elevation +34 to +74 feet NAVD88.  In addition, the quadrangle map 
indicates that portions of the project alignment were historically used for citrus groves and that 
the proposed alignment crosses in the vicinity of several topographically lower swamp features 
near the proposed Glade View Drive bridge site. 
 

Also of note are several circular depression features and 
circular lakes, indicative of relic sinkholes, which are depicted 
on the quadrangle map in the vicinity of the project 
alignment.  The Wekiva River is located just to the west of 
the project alignment and several lakes, including Miranda 
Lake, Yankee Lake, Ross Lake, Sylvan Lake and Lake 
Markham, are located in the vicinity of the project alignment. 

 
The project alignment and proposed retaining wall locations are depicted on an excerpt of the U.S. 
Geological Survey (USGS) Sanford and Sanford Southwest, Florida Quadrangle Maps (Figures 1A 
and 1B) in the Appendix. 
 
Based on our review of the project cross-sections at our boring locations, the approximate existing 
ground surface elevations at our boring locations performed along the proposed retaining wall 
alignments are summarized in Table 7 in the Appendix.   
 
2.2  NRCS Soil Survey Review  
 
The Natural Resources Conservation Service (NRCS) Soil Survey of Seminole County was reviewed 
to obtain near-surface soils information in the vicinity of the proposed retaining wall alignments.  
According to the NRCS map, the soils in the vicinity of the proposed retaining walls are summarized 
below.  The NRCS Soil Survey map of the project area is shown on Figures 2A and 2B in the 
Appendix. 
 
 
 
 
 
 
 
 
 

…several circular depression 
features and circular lakes, 
indicative of relic sinkholes… 
are… in the vicinity of the project 
alignment. 
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Table 1 
NRCS Soil Survey Classifications 

 

Unit 
No. Soil Name 

Depth 
(inches) Soil Description 

Unified Soil 
Classification 

Symbol 

Depth to Seasonal 
High Groundwater 

(feet) 

2 

Adamsville fine sand 0 – 4 
4 – 80 

Fine sand 
Fine sand, sand 

SP-SM 
SP, SP-SM 2.0 – 3.5 

Sparr fine sand 

0 – 41 
41 – 43 
43 – 72 
72 – 80 

Fine sand, sand 
Sandy loam, sandy clay loam 
Sandy clay, sandy clay loam 
Sandy loam, sandy clay loam 

SP-SM, SM 
SM, SC-SM, 

SM 
SC-SM, SC 

SM, SC-SM, SC 

1.5 – 3.5 

6 

Astatula fine sand, 0 
to 5 percent slopes 0 – 80 Fine sand, sand SP, SP-SM 

> 6.0 
Apopka fine sand, 0 
to 5 percent slopes 

0 – 64 
64 – 80 

 

Fine sand 
Sandy clay loam, sandy loam, 
sandy clay 

SP, SP-SM 
SC-SM, SC 

10 

Basinger soil, 
depressional 

0 – 6 
6 – 80 

Mucky fine sand 
Fine sand, sand 

SP, SP-SM 
SP, SP-SM 

+2.0 – 0.0 Hontoon soil, 
depressional 0 – 80 Muck PT 

Samsula soil, 
depressional 

0 – 30 
30 – 80 

Muck 
Fine sand, loamy sand 

PT 
SP, SP-SM, SM 

13 

Eaugallie fine sand 

0 – 18 
18 – 30 
30 – 45 
45 – 64 
64 – 80 

Fine sand 
Fine sand, sand 
Fine sand, sand 
Sandy loam, sandy clay loam 
Sand, loamy sand 

SP, SP-SM 
SP-SM, SM 
SP, SP-SM 

SM, SC-SM, SC 
SP-SM, SM 0.5 – 1.5 

Immokalee fine sand 
0 – 42 

42 – 62 
62 – 80 

Fine sand, sand 
Fine sand, sand 
Fine sand, sand 

SP, SP-SM 
SP-SM, SM 
SP, SP-SM 

20 

Myakka fine sand 
0 – 28 

28 – 45 
45 – 80 

Fine sand, sand 
Fine sand, sand, loamy fine sand 
Fine sand, sand 

SP, SP-SM 
SP-SM, SM 
SP, SP-SM 

0.5 – 1.5 

EauGallie fine sand 

0 – 18 
18 – 30 
30 – 41 
41 – 60 
60 – 80 

Fine sand 
Fine sand, sand 
Fine sand, sand 
Sandy clay loam, sandy loam 
Loamy sand, sand 

SP, SP-SM 
SP-SM, SM 
SP, SP-SM 

SM, SC-SM, SC 
SP-SM, SM 

24 

Paola sands, 0 to 5 
percent slopes 0 – 80 Fine sand, sand SP 

> 6.0 
St. Lucie sands, 0 to 5 
percent slopes 0 - 80 Fine sand, sand SP 
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Unit 
No. Soil Name 

Depth 
(inches) Soil Description 

Unified Soil 
Classification 

Symbol 

Depth to Seasonal 
High Groundwater 

(feet) 

27 Pomello fine sand, 0 
to 5 percent slopes 

0 – 31 
31 – 40 
40 – 80 

Fine sand 
Fine sand, sand 
Fine sand, sand 

SP, SP-SM 
SP-SM, SM 
SP, SP-SM 

2.0 – 3.5 

31 

Tavares fine sand, 0 
to 5 percent slopes 0 – 80 Fine sand, sand SP, SP-SM 

3.5 – 6.0 
Millhopper fine sand, 
0 to 5 percent slopes 

0 – 45 
45 – 54 
54 – 80 

Fine sand 
Sandy loam, loamy fine sand 
Sandy clay loam, sandy loam 

SP-SM, SM 
SM 

SM, SC-SM, SC 

35 Wabasso fine sand 

0 – 18 
18 – 25 
25 – 27 
27 – 70 
70 – 80 

Fine sand, sand 
Loamy sand, fine sand, sand 
Fine sand, sand 
Sandy clay loam, sandy loam 
Loamy sand, fine sand, sand 

SP, SP-SM 
SP-SM, SM 
SP, SP-SM 
SC-SM, SC 
SP-SM, SM 

0.5 – 1.5 

 
The NRCS soil types depicted by the NRCS at the proposed boring locations along the retaining wall 
alignments are summarized in Table 7 in the Appendix.  In general, the NRCS soil survey map 
depicts sandy soils with seasonal high groundwater levels ranging from 0.5 to greater than 6.0 feet 
below the natural ground surface.  The soils classifying as SP, SP-SM and SM can be treated as 
Select (S) soil types and are generally appropriate for use as fill material to support structures, 
roadways and embankments.  However, the clayey soils classifying as SC and SC-SM have limited 
suitability for use as fill material.   
 

Along MSE wall alignments 6, 7 and 14 near the Lake 
Markham Road bridge site, the NRCS soil survey map depicts 
Basinger, Samsula and Hontoon soils, depressional (10).  This 
soil type contains high organic content soils that are 
generally classified as PT in the USCS and can have severe 
limitations for roadway construction.  In addition, the NRCS 
predicts seasonal high groundwater levels for this soil type to 
range from 2 feet above the existing ground surface to at the 
existing ground surface. 

 
Information contained in the NRCS Soil Survey is very general and may be outdated.  It may not 
therefore be reflective of actual soil and groundwater conditions, particularly if recent 
development in the site vicinity has modified soil conditions or surface/subsurface drainage.  The 

Along MSE wall alignments 6, 7 
and 14 near the Lake Markham 
Road bridge site, the NRCS soil 
survey map depicts Basinger, 
Samsula and Hontoon soils, 
depressional (10). 
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soils and groundwater data collected as part of this study should be considered a more accurate 
representation of soil conditions along the project alignment. 
 
2.3  USGS Potentiometric Map Data  
 
GEC reviewed the September 2008 USGS Map, “Potentiometric Surface of The Upper Floridan 
Aquifer in the St. Johns River Water Management District and Vicinity, Florida,” to evaluate the 
potentiometric surface elevation of the Floridan Aquifer at the proposed miscellaneous structure 
locations.  Table 7 in the Appendix summarizes the anticipated maximum elevation of the 
potentiometric surface along the proposed retaining wall alignments. 
 

Since the existing ground surface elevations along proposed 
retaining wall alignments are above the predicted 
potentiometric surface, artesian flow conditions are not 
anticipated at the proposed retaining wall sites.  Artesian 
conditions were not encountered at any of the boring 
locations.  

 
3.0  REGIONAL GEOLOGY  
 

Due to its prevalent geology, referred to as karst, Central 
Florida is prone to the formation of sinkholes, or large, 
circular depressions created by local subsidence of the 
ground surface.  The nature and relationship of the three 
sedimentary layers typical of Central Florida geology cause 
sinkholes.  The deepest, or basement, layer is a massive 
cavernous limestone formation known as the Floridan 

aquifer.  The Floridan aquifer limestone is overlain by a silty or clayey sand, clay, phosphate, and 
limestone aquitard (or flow-retarding layer) ranging in thickness from nearly absent to greater than 
100 feet and locally referred to as the Hawthorn formation.  The Hawthorn formation is in turn 
overlain by a 40 to 70-foot thick surficial layer of sand, bearing the water table aquifer.  The 
likelihood of sinkhole occurrence at a given site within the region is determined by the relationship 
among these three layers, specifically by the water (and soil)-transmitting capacity of the 
Hawthorn formation at that location. 
 
 
 

…artesian flow conditions are 
not anticipated at the proposed 
retaining wall sites. 
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The water table aquifer is comprised of Recent and 
Pleistocene sands and is separated from the Eocene 
limestone of the Floridan aquifer by the Miocene sands, clays 
and limestone of the Hawthorn formation.  Since the 
thickness and consistency of the Hawthorn layer is variable 
across Central Florida, the likelihood of groundwater flow 
from the upper to the lower aquifer (known as aquifer 
recharge) will also vary by geographical location.  In areas 
where the Hawthorn formation is absent, water table 
groundwater (and associated sands) can flow downward to 
cavities within the limestone aquifer, like sand through an 
hourglass, recharging the Floridan aquifer, and sometimes 
causing the formation of surface sinkholes.  This process of 
subsurface erosion associated with recharging the Floridan 
aquifer is known as raveling.  Thus, in Central Florida, areas of 
effective groundwater recharge to the Floridan aquifer have a 
higher potential for the formation of surface sinkholes. 

 
No method of geological, geotechnical, or geophysical exploration is known that can accurately 
predict the occurrence of sinkholes.  It is common geotechnical practice in Central Florida to make a 
qualitative prediction of sinkhole risk on the basis of local geological conditions in the vicinity of a 
particular site. 
 

Based on our review of the U.S. Geological Survey Map 
entitled “Recharge and Discharge Areas of the Floridan 
Aquifer in the St. Johns River Water Management District and 
Vicinity, Florida,” 1984, the project alignment lies in a low to 
moderate recharge area between approximate stations 
931+20 to 980+00 and a moderate to high recharge area 
between approximate stations 980+00 to 1114+56.  We can 
conclude based solely on the available recharge data that the 

proposed miscellaneous structures are located in an area where the relative risk of sinkhole 
formation ranges from low to high compared to the overall risk across Central Florida. 
 
 
 
 

…project alignment lies in a low 
to moderate recharge area 
between approximate stations 
931+20 to 980+00 and a 
moderate to high recharge area 
between approximate stations 
980+00 to 1114+56. 
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4.0  SUBSURFACE EXPLORATION  
 
GEC evaluated subsurface conditions along the proposed MSE retaining wall alignments by 
performing Standard Penetration Test (SPT) borings or Cone Penetration Test (CPT) soundings to a 
minimum depth of twice the proposed retaining wall height at the proposed boring location.  In 
addition, a 100-foot SPT boring was performed approximately 100 feet behind each bridge end 
bent at bridge sites.  Because proposed retaining wall alignments run parallel along the majority of 
the project alignment, borings were performed on approximate 300-foot intervals along the wall 
alignments and staggered on 150-foot intervals with parallel wall alignments.  
 
Roadway auger borings, performed on 100-foot intervals by Antillian Engineering Associates, were 
utilized for evaluation of the majority of the gravity walls.  However, where no roadway auger 
boring information was available, GEC performed SPT borings on approximate 150-foot intervals to 
a depth of 10 feet along the gravity wall alignments. 
 
Along the proposed CIP cantilever retaining wall alignment, GEC performed SPT borings to a depth 
of 15 feet on approximate 150-foot intervals.  In addition, along the proposed noise wall 
alignment, GEC performed SPT borings to a depth of 30 feet on approximate 200 to 300-foot 
intervals. Along the proposed sheet pile wall alignment, GEC performed SPT borings on 
approximate 100-ft intervals to depths ranging from 75 to 165 feet.  The locations and depths of 
our borings are summarized in Table 6 in the Appendix. 
 
Boring and sounding locations were established in the field using project plans and a handheld, 
sub-meter accuracy, Global Positioning Satellite (GPS) unit (Trimble GeoXT 500 Series).  Ground 
surface elevations at the boring locations were either surveyed in the field by AECOM or estimated 
from project cross-sections. 
 
4.1  Standard Penetration Test Borings  
 
SPT borings were drilled in general accordance with ASTM Procedure D-1586.  The boreholes were 
advanced by the rotary wash method with bentonite-based mud used as the circulating fluid to 
stabilize the borehole.  Casing was used as necessary to stabilize the borehole and prevent loose 
surficial sands from raveling into the lower more stable portions of the borehole.  GEC’s field crew 
obtained SPT samples continuously in the borings to a depth of 10 feet and at 5-foot depth 
intervals thereafter.  However, some boring locations were hand augered to a depth of 6 feet to 
avoid damage to underground utilities.  A GEC engineering technician monitored the drilling 
operation, and collected, examined and visually classified each sample.  He then packaged 
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representative portions of each sample for transport to our laboratory for further examination and 
laboratory testing. 
 
4.2  Cone Penetration Test Soundings  
 
The Cone Penetration Test (CPT) soundings were performed in general accordance with ASTM 
Specification D 5578.  The cone penetrometer is pushed into the soil by means of a hydraulic 
thrust system at a constant rate of 24 to 48 inches per minute.  The penetrometer tip has a cone 
angle of 60 degrees, a base diameter of 1.4 inches and a total area of 1.55 square inches.  A friction 
sleeve with the same diameter as the base of the cone is located directly above the cone tip.  
Hollow push rods are used to advance the cone penetrometer in 3.3-foot (1 meter) increments.  
Point stress and local side friction are continuously measured during each 3.3-foot (1 meter) push 
by transducers located in the cone tip and friction sleeve.  An electric cable threaded through the 
push rods transmits the transducer signals to a computer for data processing and recording.  The 
resulting point stress and local friction CPT data are presented graphically in the Appendix. 
 
4.3  Groundwater Measurement  
 
A GEC engineering technician measured the depth to the groundwater in the boreholes at the time 
of drilling and again after approximately 24 hours.  Once the groundwater measurements were 
recorded, the boreholes were backfilled with soil cuttings to prevailing ground surface. 
 
For SPT boring locations, which were grout-sealed upon completion, a GEC engineering technician 
performed a hand auger boring to a depth of 10 feet adjacent to the grouted borehole to obtain a 
stabilized groundwater depth.  Once a 24-hour groundwater measurement was recorded, the hand 
auger boreholes were then backfilled with soil cuttings to prevailing ground surface.  At some 
grouted SPT boring locations where groundwater was not encountered to a depth of 10 feet in 
adjacent hand auger borings a non-stabilized groundwater level measured at the time the 
borehole was drilled is indicated on the boring profiles. 
 
4.4  Undisturbed Samples  
 
Undisturbed samples of compressible soils were collected using a thin-walled “Shelby” tube 
sampler.  The sampler was hydraulically pushed into the soil at the desired sample depth.  After 
allowing the sampler to sit for a short period of time it was retrieved from the borehole where the 
soil at the top and bottom of the tube was sampled and classified.  The 3-inch diameter tube was 
moisture sealed in the field immediately after sampling and returned to our laboratory for further 
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examination and testing.  The sample depth is noted on the Report of SPT Borings sheet in the 
Appendix. 
 
4.5  Field Vane Shear Tests  
 
Vane shear tests were conducted at boring locations MB-1, WB-138, MB-8, WB-140 and MB-11 on 
the organic soil layers encountered along the proposed sheet pile wall alignment.  This test is 
commonly used for measuring shear strength in soft clay and organic soil deposits. 
 
The field vane test consists of advancing a four-bladed vane into soil to the desired test depth and 
applying a measured torque at a constant rate until the soil fails in shear along a cylindrical 
surface.  The torque measured at failure is used to calculate the undrained shear strength of the 
soil.  This test was performed in general accordance with ASTM D 2573. 
 
Results of the field vane shear tests are presented adjacent to the respective boring profile in the 
Appendix.  These results are shown in terms of Su (undrained shear strength) and SR (remolded 
shear strength). 
 
5.0  LABORATORY TESTING  
 
Selected soil and water samples retrieved from the boring locations were tested in accordance 
with Florida Standard Testing Methods (FM). Florida Standard Testing Methods are adaptations of 
recognized standard methods, e.g., ASTM and AASHTO, which have been modified to 
accommodate Florida’s geological conditions. The GEC laboratory has been reviewed by the 
Construction Materials Engineering Council (CMEC).  The laboratory testing program for this 
project is summarized in Table 2: 
 

Table 2 
Summary of Laboratory Testing Program 

  

Type of Test Number of Tests 

Percent Fines (FM 1-T88)  543 
Atterberg Limits (FM 1-T89/90) 117 
Natural Moisture Content (FM 1-T265) 205 
Organic Content (FM 1-T 267) 82 
Unit Weight (ASTM D7263-09) 11 
Specific Gravity (FM 1-T100) 11 



 
GEC Project No. 3520G 11 Final Report of Geotechnical Engineering Investigation 
  For Retaining Wall Structures 

Wekiva Parkway (SR 429) – Section 7A 

Type of Test Number of Tests 

Consolidation Test (ASTM D-2435) 11 
Corrosion Series (FM 5-550/551/552/553) 2 

 
The results of our laboratory tests are shown adjacent to the soil profiles on the Report of SPT 
Borings sheets in the Appendix. 
 
Corrosion series tests were performed on representative soil samples obtained at the CIP retaining 
wall site to evaluate the substructure environmental classification.  In accordance with the FDOT 
Structure Design Guidelines and the results of our corrosion series test results, the substructure 
environmental classification for CIP retaining wall site is summarized in Table 13 in the Appendix.   
 
5.1  Consolidation Testing  
 
A portion of the undisturbed samples obtained at the boring locations were sampled for one-
dimensional consolidation testing in general accordance with ASTM-D2435.  Undisturbed samples 
selected for testing are carefully trimmed and placed in the fixed ring consolidometer.  A seating 
pressure of about 100 psf is applied and the sample is inundated in water.  The sample 
submergence is maintained throughout the test. 
 
The sample is then incrementally loaded and deflections are monitored.  Each incremental load is 
maintained until internal pore pressures are dissipated as indicated by a flattening of the time-
deflection curve.  A rebound of the sample is provided at a selected load increment when the 
sample is unloaded and reloaded to obtain further details of the loading characteristics of the soil. 
 
The data obtained during incremental loading is reduced and a semi-log plot of sample void ratio 
versus applied stress is created.  A copy of this curve is included in the Appendix of this report.  
This curve is utilized to estimate the magnitude of settlement that will be induced by anticipated 
site loadings.  The curve is also used to estimate the pre-consolidation pressure (PC) and the over-
consolidation ratio (OCR) of the soils tested.  The results of our consolidation tests and associated 
laboratory soil classification tests are summarized in the following table. 
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Table 3 
Summary of Consolidation Test Results 

 

Wall 
Nos. 

Boring 
No. 

USCS 
Soil 

Type 

Test 
Depth 
(feet) 

N-Value 
(blows/ft) eO 

Overburden 
Pressure 

(tsf) 
Pc 

(tsf) OCR Cc Cr 
6 WB-49 CL 27 – 29 3 2.09 1.02 3.67 3.60 0.57 0.04 

7 / 14 BR-24 PT 20.5 – 22.5 2 2.57 0.49 1.06 2.16 0.38 0.04 
7 / 14 MB-10 PT 20 – 22 W/H 6.14 0.54 0.73 1.35 1.14 0.11 

7 WB-56 PT 20 – 22 2 2.01 0.41 1.17 2.85 0.32 0.01 
7 WB-56 PT 50 – 52 3 4.89 0.83 1.81 2.18 1.09 0.12 
7 MB-14 PT 35 – 37 3 3.60 0.95 1.86 1.96 0.75 0.08 
7 MB-14 PT 50 – 52 2 1.90 1.20 1.35 1.13 0.34 0.04 
9 BR-30B CH 38 – 40 4 1.80 1.60 2.09 1.31 0.37 0.06 

10 WB-114 MH 45 – 47 5 2.22 1.39 3.96 2.85 0.61 0.12 
10 BR-32 CH 43 –  45 7 2.60 1.35 3.85 2.85 0.89 0.11 
11 WB-119 CH 40 – 42 3 2.63 1.30 2.49 1.92 0.67 0.17 

 
The average OCR for the cohesive clay/silt soils (USCS soil types CL, CH, MH) is 2.82 and the 
average OCR for the organic soil types (USCS soil type PT) is 1.33. 
 

6.0  DESCRIPTION OF SUBSURFACE CONDITIONS  
 

The results of our borings and soundings are presented on Report of SPT Borings and CPT 
Soundings sheets in the Appendix.  The boring logs describe the soil layers using the Unified Soil 
Classification System (USCS) symbol (e.g., SP-SM) and ASTM soil descriptions (e.g., sand with silt).  
We based our soil classifications and descriptions on visual examination and the limited laboratory 
testing shown adjacent to the boring profiles on the Report of SPT Borings and CPT Soundings 
sheets. 
 

The boring logs indicate subsurface conditions only at the specific boring locations at the time of our 
field exploration. Subsurface conditions, including groundwater levels, at other locations of the 
project site may differ from conditions we encountered at the boring locations.  Moreover, 
conditions at the boring locations can change over time.  Groundwater levels fluctuate seasonally, 
and soil conditions can be altered by earthmoving operations. 
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The depths and thicknesses of the subsurface strata indicated on the boring logs were interpolated 
between samples obtained at different depths in the borings.  The actual transition between soil 
layers may be different than indicated.  These stratification lines were used for our analytical 
purposes and actual earthwork quantities measured during construction should be expected to vary 
from quantities calculated based on the information in this report. 
 
6.1  MSE Retaining Walls – Subsurface Profiles  
 

In general, the SPT borings and CPT soundings performed for the MSE retaining wall alignments 
typically encountered loose to medium dense fine sand to fine sand with silt to silty fine sand to 
clayey fine sand (SP, SP-SM, SM, SC) with occasional layers of soft to stiff fat to lean sandy clay to 
fat to lean clay (CL, CH) to a depth of 50 to 100 feet underlain by dense to very dense silty fine 
sand to clayey fine sand to sandy silt to silt (SM, SC, ML) with trace to abundant cemented sand, 
phosphates and shell to maximum boring termination depths.  Notable exceptions to this 
generalized profile include the following: 
 

• Wall No. 5 (Boring WB-30 – Station 983+00):  A layer of loose to very loose fine sand with 
silt to silty fine sand (SP-SM, SM) was encountered between elevations +35 to -25 feet 
NAVD88 (depth of 20 to 80 feet).  In addition, a 100% loss of drilling fluid circulation 
occurred at an approximate elevation of +12 feet NAVD88.  GEC performed additional SPT 
borings and CPT soundings around this boring location (WB-30A, WB-30B, WB-31A and 
WB-31B) to evaluate the horizontal extent of these soil conditions but the additional 
borings/soundings did not encounter the layer of loose/very loose sands to the extent 
encountered at boring location WB-30. 

• Wall Nos. 6 & 14 (Boring WB-53B – Station 1019+50):  A layer of loose to very loose fine 
sand with silt to silty fine sand (SP-SM, SM) was encountered between elevations +16 to     
-40 feet NAVD88 (depth of 19 to 75 feet).  GEC performed additional SPT borings around 
this boring location (WB-53D, WB-53E, WB-53F and WB-53G) to evaluate the horizontal 
extent of these soil conditions but the additional borings did not encounter the layer 
loose/very loose sands to the extent encountered at boring location WB-53B. 

• Wall Nos. 6, 7 & 14 (Station 1020+00 to 1027+50):  Layers of surficial and buried organic 
soils were encountered intermittently throughout this station range of the project 
alignment.  Deep, buried organic soils were encountered between stations 1024+75 and 
1027+50 to depths of up to 87 feet below existing ground surface.  A summary of the 
encountered organic soils in this project area is included in the following Table 4. 

• Wall Nos. 7, 8 & 9 (Station 1046+00 to 1075+00):  A layer of loose to very loose fine sand 
with silt to silty fine sand to clayey fine sand (SP-SM, SM, SC) was typically encountered 
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between elevations +28 to 0 feet NAVD88 (depth of 20 to 48 feet). 
• Wall Nos. 9, 10 & 11 (Station 1079+50 to 1114+00):  A 5 to 10-foot layer of soft to stiff fat 

clay with sand to fat clay (CH) was typically encountered between elevations +40 to +10 
feet NAVD88. 

Table 4 
Summary of Encountered Organic Soils 

Wall Nos. 6, 7 & 14 (Stations 1020+00 to 1027+50) 
 

Boring 
No. Station 

Offset 
(ft) 

Depth 
Range 
(feet) 

Organic 
Content 

(%) 
N-Value 

(blows/ft) 

MB-1 1020+12 162 LT 
0 – 2 --- --- 

13 – 24 13 1 – 5 
33 – 44 8 – 40 2 – 24 

WB-54 1020+54 33 LT 16.5 – 17.5 --- --- 
WB-55 1020+55 CL --- --- --- 

MB-2 1020+81 59 LT 
1.5 – 3 --- 7 

22 – 24.5 6 12 
32 – 38 63 5 

BR-19 1021+28 6 RT --- --- --- 
MB-3 1021+32 152 LT --- --- --- 
BR-22 1021+37 40 LT 24.5 – 27 44 1 
MB-4 1022+30 25 LT 17 – 19.5 5 3 

MB-5 1022+60 122 LT 
1.5 – 2 --- --- 
59 – 62 16 2 – 3 

BR-20 1023+09 32 RT --- --- --- 
BR-23 1023+19 46 LT --- --- --- 
MB-6 1023+68 118 LT 20 – 23 7 W/H – 9 
MB-7 1023+95 7 LT --- --- --- 

BR-21 1024+76 20 RT 
4 – 6 --- 8 

16.5 – 24 24 1/18” – 1 

MB-8 1024+83 150 LT 
2 – 8 --- 1 – 2 

19 – 29 6 – 8 W/H – 6 
58 – 64 16 10 

BR-24 1024+86 30 LT 
4 – 8 36 W/H – 1/18” 

18 – 25 28 2 – 3 
29 – 32 16 10 

MB-10 1025+45 56 LT 
3.5 – 6.5 50 2 – 3 
18 – 34 11 – 78 W/H – 2 

38 – 48.5 19 – 29 1 – 3 
MB-9 1025+50 85 RT 3 – 4 --- --- 
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Boring 
No. Station 

Offset 
(ft) 

Depth 
Range 
(feet) 

Organic 
Content 

(%) 
N-Value 

(blows/ft) 

WB-56 1025+80 10 RT 
2 – 4 --- 3 

18.5 – 38.5 25 – 39 W/H – 6 
43.5 – 63.5 34 – 80 2 – 5 

MB-11 1026+04 149 LT 
2 – 6 44 2 – 3 

13.5 – 28 17 W/H – 1 
35 – 36 11 2 

MB-12 1026+50 25 RT 
4 – 6 --- --- 

13.5 – 14.5 --- --- 
16 – 16.5 --- --- 

WB-57 1026+50 80 RT 18 – 24 16 1/18” 
MB-13 1026+75 58 LT 13 – 19 8 1 

MB-14 1027+36 63 RT 
32 – 63.5 20 – 60 W/R – 3 
71 – 87 5 – 46 W/R – 1/18” 

WB-58 1028+07 50 LT --- --- --- 
MB-15 1028+40 65 RT 2 – 4 --- --- 

 
Generalized subsurface profiles encountered along each of the MSE wall alignments are 
summarized in Table 9 in the Appendix.  Please refer to the Report of SPT Borings and CPT 
Soundings for Structures sheets in the Appendix for the specific subsurface profiles at the 
individual boring locations. 
 
6.2  Gravity Walls – Subsurface Profiles  
 
In general, the auger and SPT borings performed in the vicinity of the proposed gravity wall 
alignments typically encountered fine sand to fine sand with silt to silty fine sand (SP, SP-SM, SM / 
A-3, A-2-4) to the maximum 20-foot boring termination depth.   
 
Please refer to the project cross-sections or Antillian Engineering Associates Report of Roadway 
Soil Survey for specific subsurface profiles at the individual auger boring locations.  Please refer to 
the Report of SPT Borings and CPT Soundings for Structures sheets in the Appendix for the specific 
SPT boring results. 
 
6.3  Noise Wall – Subsurface Profile  
 
In general, the SPT borings performed along the noise wall alignment encountered loose to 
medium dense fine sand to fine sand with silt to silty fine sand (SP, SP-SM, SM) to the boring 
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termination depth of 30 feet below the existing ground surface.  However, a layer of very dense 
silty fine sand and fine sand (SM, SP) was encountered at boring locations WB-129 and WB-134 at 
depths of 30 and 25 feet below existing ground surface.  In addition, a 6-foot layer of stiff fat clay 
(CH) was encountered at a depth of 22 feet below existing ground surface at boring location WB-
133.  Please refer to the Report of SPT Borings for Noise Walls sheets in the Appendix for the 
specific SPT boring results. 
 
6.4  CIP Retaining Wall – Subsurface Profile  
 
In general, the SPT borings performed along the CIP retaining wall alignment encountered very 
loose to loose fine sand to fine sand with silt (SP, SP-SM) to a depth of 10 feet underlain by 
medium dense fine sand with silt to silty fine sand (SP-SM, SM) to the boring termination depth of 
15 feet below the existing ground surface.  Please refer to the Report of SPT Borings and CPT 
Soundings for Structures sheets in the Appendix for the specific SPT boring results. 
 
6.5  Sheet Pile Wall – Subsurface Profile  
 
The borings and soundings performed between Stations 1018+00 to 1030+00 for the proposed 
sheet pile wall between the SR 429 right-of-way and the FGT easement encountered highly 
variable subsurface conditions.  Highly compressible organic soils (muck/peat) were encountered 
at or just below the ground surface in the majority of the soil borings performed along the FGT 
easement.  This surface organic soil layer is generally less than 5 feet thick and within 10 feet of 
the ground surface.  In addition, the majority of the soil borings along the FGT easement 
encountered buried organic soil layers.  The buried organic soil layers typically extended from 
approximate elevations +20 to +10 and from 0 to -10 feet NAVD88.  However, at boring location 
WB-140 (Station 1025+25) the buried organic soils extended from approximate elevation -15 to -
45.  
 
The muck layers at the Lake Markham Road bridge site varied considerably in SPT N-value 
consistency (weight of rod (W/R) to 24), organic content (4% to 80%), and moisture content (30% 
to 651%).  The consistency ranged from very soft to stiff, which also indicates some of the muck 
soils are over-consolidated, meaning they have experienced past stresses higher than their current 
overburden pressure.  A summary of the generalized subsurface profiles encountered along the 
FGT easement are included in the Recommended Soil Parameters for Sheet Pile Wall Design Table 
(Table 12) in the Appendix. 
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6.6  Groundwater Levels  
 
In general, encountered groundwater levels along the retaining wall alignments at the boring 
locations ranged from 1.1 to 27 feet below existing ground surface.  Table 7 in the Appendix 
provides a summary of encountered groundwater levels at retaining wall boring locations.   
 
Groundwater levels can vary seasonally and with changes in subsurface conditions between boring 
locations.  Alterations in surface and/or subsurface drainage brought about by site development 
can also affect groundwater levels.  Therefore, groundwater depths measured at different times or 
at different locations along the project alignment can be expected to vary from those measured by 
GEC during this investigation. 
 
For the purposes of this report, estimated seasonal high groundwater levels are defined as 
groundwater levels that are anticipated at the end of the wet season of a “normal rainfall” year 
under current site conditions.  We define a “normal rainfall” year as a year in which rainfall 
quantity and distribution were at or near historical rainfall averages.   
 
GEC estimated seasonal high groundwater levels for each boring location.  Table 7 in the Appendix 
provides a summary of estimated seasonal high groundwater levels at the retaining wall boring 
locations.  The encountered and estimated seasonal high groundwater levels at the boring 
locations are presented on the Boring Results sheets in the Appendix.   
 
7.0  ANALYSES AND RECOMMENDATIONS         
 

The analyses and recommendations contained in this report 
are based in part on the data obtained from a limited 
number of soil samples and groundwater measurements 
obtained from widely-spaced borings.  The investigation 
methods used indicate subsurface conditions only at the 
specific boring locations, only at the time they were 
performed, and only to the depths penetrated.  Borings 

cannot be relied upon to accurately reflect the variations that usually exist between boring 
locations and these variations may not become evident until construction.   
 
 
 

Borings cannot be relied upon to 
accurately reflect the variations 
that usually exist between 
boring locations and these 
variations may not become 
evident until construction. 
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7.1  Mechanically Stabilized Earth Walls – Special Construction        
 
Based on the subsurface conditions encountered at the boring and sounding locations, 
Mechanically Stabilized Earth (MSE) walls appear suitable for use as retaining walls in areas of high 
fill along the majority of the project alignment.  However, as summarized in Table 4, layers of 
surficial and buried organic soils were encountered intermittently between Stations 1020+00 to 
1027+50 along the alignments of Wall Nos. 6, 7 and 14.  Deep, buried organic soils were 
encountered between stations 1024+75 and 1027+50 to depths of up to 87 feet below the existing 
ground surface.  These layers are soft and compressible and would cause significant post-
construction settlement of the new roadway embankment and associated retaining walls if left 
untreated. 

Because of the depth of the organic soil layers, total 
demucking and traditional ground improvement techniques 
are not practical.  Based on our discussions with the FDOT 
Geotechnical Department and evaluation of mitigation 
alternatives for the organic soil deposits at this site, GEC 
recommends a program of special embankment construction 
with surcharging to facilitate embankment, bridge 
foundation, wall, and box culvert construction in this area. 

 
With the application of a surcharge program along the portions of wall alignments 6, 7 and 14 
between Stations 1020+00 and 1027+50, the total long-term settlements after construction of the 
retaining walls can be significantly reduced such that the permanent MSE walls will meet the 
Settlement Criteria for MSE Wall Systems in the FDOT Structures Design Guidelines.  This 
recommendation is contingent on the application of the roadway embankment surcharge in this 
area.  GEC’s analyses and recommendations regarding the surcharge program in this area are 
included under separate cover in our Report of Geotechnical Engineering Investigation for Muck 
Surcharge.  GEC’s analyses and recommendations for MSE wall alignments 6, 7 and 14 post-
surcharge are included in the following Report Section. 
 
7.2  Mechanically Stabilized Earth Walls        
 
We understand MSE walls are the preferred retaining wall option for the proposed high fill areas 
along the project alignment.  The fill to be placed behind the permanent MSE walls will be reinforced 
(i.e., mechanically stabilized) to achieve acceptable factors of safety for internal and external stability. 
 GEC analyzed external stability safety factors for overturning, sliding, bearing capacity and slope 
stability based on control drawings and cross sections and the results of our borings.  We understand 

…GEC recommends a program of 
special embankment 
construction with surcharging…  
along the portions of wall 
alignments 6, 7 and 14 between 
Stations 1020+00 and 1027+50 
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the wall manufacturer will be responsible for internal stability and, therefore, analysis of internal 
stability was not performed by GEC.   
 
External stability for overturning, sliding and bearing capacity for the MSE walls was analyzed with 
the FDOT computer program MSE Wall LRFD External Stability Analysis (version 2.5.1).  The program 
performs stability calculations in accordance with AASHTO LRFD Bridge Design Specifications.  
The minimum Capacity-Demand Ratios (CDR) used in our analyses were obtained from the FDOT 
LRFD design procedures and are summarized as follows: 
 
      Overturning CDR ≥ 1.0 
  Sliding CDR ≥ 1.0 
  Bearing Capacity CDR ≥ 1.0 
 
Results of our external stability analyses for the proposed MSE walls, including minimum MSE wall 
strap lengths and factored bearing pressures, are included in the Appendix and are summarized in 
Table 8 in the Appendix. 
 
Soil strength parameters were based on the FDOT Structures Design Guidelines and the boring and 
sounding data obtained at the wall sites.  Our recommended soil parameters for MSE wall design, 
which should be included in the plans for use by the MSE wall vendors and the contractor, are 
summarized in Table 9 in the Appendix. 

 
GEC also evaluated settlement for the permanent MSE walls using the computer program WINSAF-I, 
which utilizes the Boussinesq stress computation method.  Due to the predominantly granular nature 
of the soil profiles at the MSE wall locations, we expect that the majority of settlements will occur 
during wall construction.  Where compressible, clay soils were encountered, GEC performed 
consolidation testing of undisturbed samples of the clay layers.  The results of the consolidation 
testing, summarized in Table 3, indicate the clay layers along the project alignment are generally 
over-consolidated with an average OCR of over 2, as noted earlier.  In addition, the leveling pads for 
several of the MSE wall alignments along the SR 429 mainline are proposed above existing grade.  
Settlement that occurs during the placement of fill to raise grade prior to construction of the leveling 
pad is not included in the total settlement of the MSE retaining walls as this settlement will occur 
prior to construction of the wall.  Estimated settlement values are summarized in Table 10 in the 
Appendix and our settlement analyses are included in the Appendix. 
  
Using the computer model PCSTABL6H, GEC analyzed the overall global stability of the critical MSE 
wall geometries using soil parameters developed from our borings and soundings.  The calculated 
minimum factors of safety for overall stability for the walls exceeded the FDOT minimum 
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requirement of 1.5 for all wall alignments.  The results of our global stability analyses are included in 
the Appendix. 
 
7.3  Gravity Walls        
 
We understand 4 gravity wall alignments are planned at various locations along the project 
alignment for grade separation between adjacent property owners and FDOT right-of-way.  GEC 
utilized geometry from the gravity walls (critical sections) shown on roadway cross section sheets 
and subsurface data from the gravity wall SPT borings and roadway borings, performed by Antillian 
Engineering Associates, to analyze external stability safety factors for overturning, sliding, bearing 
capacity and slope stability of the proposed gravity walls.  We understand the Wekiva Trail Driveway 
gravity meets the criteria and geometry of a Scheme 3 gravity wall and the remaining proposed 
gravity walls meet the criteria and geometry of Scheme 2 gravity walls in accordance with FDOT Index 
6011 with a wall batter of 9:12 and a minimum embankment depth of 2 feet.  
 
GEC modified the FDOT Gravity Wall worksheet (developed by Kathy Gray, P.E. with FDOT District 
5) to incorporate the AASHTO LRFD (Load and Resistance Factor Design) Bridge Design 
Specifications and used it to analyze the proposed gravity walls for sliding, overturning and bearing 
capacity.  GEC utilized the computer program PCSTABL6H for the global stability analysis of the 
gravity walls. Our analyses assumed only Strength I Limit State Load and Resistance Factors of the 
AASHTO LRFD Bridge Design Specifications. 
 
The minimum Capacity to Demand Ratio (CDR) for sliding, overturning and bearing capacity and 
the minimum factor of safety for global stability required by FDOT are as follows: 
 
   Overturning CDR ≥ 1.0 
  Sliding CDR ≥ 1.0 
  Bearing Capacity CDR ≥ 1.0 
  Global Stability FS ≥ 1.5 
 
The results of our stability analyses are summarized in the following table: 
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Table 5 
Summary of Gravity Wall Stability Analysis Results 

 

Roadway 
Station 
Limits 

Capacity to Demand Ratio 
(CDR) 

Factor 
of Safety 

Minimum 
Embedment 

Depth 
(ft) 

Required 
Wall 

Batter Sliding Overturning 
Bearing 
Capacity 

Global 
Stability 

Wekiva Trail 
Driveway 

71+00 to 
75+00 

1.18 1.20 1.3 1.85 2 9:12 

EB Frontage 
Road 

2050+03 to 
2052+53 

1.26 1.12 1.90 3.83 2 9:12 

EB Frontage 
Road 

2110+57 to 
2115+56 

1.12 1.02 1.20 2.15 2 9:12 

S. Orange Ave. 
812+45 to 

814+60 
1.25 1.11 1.8 2.89 2 9:12 

 
Based on the results of our analyses, it appears that the proposed gravity walls meet the minimum 
CDR stability requirements and minimum factor of safety for global stability utilizing the Scheme 2 
gravity wall section in accordance with FDOT Index 6011.  Gravity wall foundation soils should be 
prepared in accordance with Standard Specification 455. The results of our gravity wall stability 
analyses are included in the Appendix. 
 
7.4  Noise Wall Foundations        
 
The subsurface conditions encountered in the noise wall SPT borings typically consisted of loose to 
medium dense sands with varying silt content (SP, SP-SM, SM) from ground surface to the 
maximum depths explored of 30 feet.  We understand that the proposed sound walls will be 
supported by auger cast piles at regular intervals along its alignment.  Recommended soil 
parameters and soil type in accordance with FDOT Index 5200 for design of the proposed noise 
wall foundations are included in Table 11 in the Appendix. 

 
7.5  CIP Cantilever Retaining Wall        
 
One, approximately 700-ft long, cast-in-place (CIP) cantilever retaining wall is proposed on the 
north side of the Westbound Frontage Road adjacent to Pond WR2.  In general, the SPT borings 
performed along the CIP retaining wall alignment encountered very loose to loose fine sand to fine 
sand with silt (SP, SP-SM) to a depth of 10 feet underlain by medium dense fine sand with silt to 
silty fine sand (SP-SM, SM) to the boring termination depth of 15 feet below the existing ground 
surface.  Based on the results of our soil borings we recommend the following soil parameters for 
design of the proposed CIP cantilever retaining wall: 
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• Backfill Soil Phi Angle: 32 degrees 
• Unit Weight of Backfill: 115 pcf 
• Nominal Bearing Capacity: 5,000 psf 
• Design Groundwater Elevation: +45.3 NAVD88 (DHW EL of Pond WR2) 

 
Using the computer model PCSTABL6H, GEC analyzed the overall global stability of the CIP cantilever 
retaining wall using soil parameters developed from our borings.  The calculated minimum factors of 
safety for overall stability for the wall exceeded the FDOT minimum requirement of 1.5.  The results 
of our global stability analyses are included in the Appendix.  The CIP cantilever retaining wall 
dimensions summarized below were utilized in our global stability analyses. 
  

• Toe (Ltoe): 1.5 feet 
• Total Footing (Lfoot): 6.0 feet 
• Stem Top (W): 1.0 foot 
• Depth to Top of Footing (Dsoil): 2.5 feet 
• Footing Thickness (D): 16 inches 

 
The cantilever wall should be designed according to the FDOT Design Standards Index 6010.  We 
understand AECOM will perform external stability analyses for the proposed CIP wall. 
 
7.6  Vertical Barrier Sheet Pile Wall        
 
A surcharge program is proposed between Stations 1019+00 and 1028+86 of the SR 429 centerline 
to mitigate settlement of the roadway embankment and associated project elements due to the 
presence of deep, buried organic soils in this area of the project alignment.  Approximately 46-
inches of total settlement are estimated to occur during the surcharge program, as detailed in our 
Report of Geotechnical Engineering Investigation for Muck Surcharge submitted under separate 
cover.  We understand FGT pipelines in this area are to be relocated along the northern right-of-
way to a new 50-foot easement prior to the initiation of the surcharge program.  
 
GEC submitted a Technical Memorandum, dated March 3, 2016, to provide geotechnical 
engineering recommendations for various design alternatives to mitigate vertical settlement and 
horizontal deflection of the FGT pipelines caused by the construction of SR 429 and the associated 
surcharge program.  Based on the results of that evaluation a sheet pile vertical barrier was 
selected as the preferred alternative as it addresses both vertical settlement and horizontal 
deflection of the pipeline and can be installed after the FGT pipeline has been installed.  The sheet 
pile wall will be installed within the SR 429 right-of-way along the proposed FGT easement to 
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create a vertical barrier between soils being surcharged within the SR 429 right-of-way and the 
soils within the FGT easement.  The installation depth of the sheet pile would need to be 
sufficiently deep to dissipate stresses, induced from the SR 429 embankment, on deep 
compressible soil layers.    
 
GEC conducted settlement analyses to calculate total settlement in the FGT easement with and 
without a vertical barrier in place between the FGT easement and the SR 429 right-of-way. Due to 
the variability in encountered organic soil depths along the FGT easement, GEC subdivided the 
proposed vertical barrier into 4 sections based on the encountered soil profiles at our boring 
locations.  A summary of the generalized subsurface profiles encountered along the FGT easement 
are included in the Recommended Soil Parameters for Sheet Pile Wall Design Table in the 
Appendix.  Settlement analyses were performed using soil consolidation parameters developed 
from consolidation test results and the computer program WINSAF-I.  The following table 
summarizes the results of our settlement analyses: 
 

Summary of Estimated Soil Settlement 
Boring Location MB-1 (Station 1018+25 to 1021+50) 
Sheet Pile Embedment Elevation: -25 feet NAVD88 

 
Distance North of 

 SR 429 
Right-of-Way 

Estimated Settlement 
Without Vertical Barrier 

(inches) 

Estimated Settlement 
With Vertical Barrier 

(inches) 
0 4.7 0.6 

10 2.9 0.5 
20 1.9 0.4 
30 1.3 0.3 
40 0.9 0.3 
50 0.7 0.2 

 

Summary of Estimated Soil Settlement 
Boring Location WB-137 (Station 1021+50 to 1025+00) 

Sheet Pile Embedment Elevation: -35 feet NAVD88 
 

Distance North of 
 SR 429 

Right-of-Way 

Estimated Settlement 
Without Vertical Barrier 

(inches) 

Estimated Settlement 
With Vertical Barrier 

(inches) 
0 4.8 1.0 

10 3.1 0.9 
20 2.2 0.7 
30 1.6 0.6 
40 1.2 0.5 
50 0.9 0.4 
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Summary of Estimated Soil Settlement 
Boring Location WB-140 (Station 1025+00 to 1026+00) 

Sheet Pile Embedment Elevation: -45 feet NAVD88 
 

Distance North of 
 SR 429 

Right-of-Way 

Estimated Settlement 
Without Vertical Barrier 

(inches) 

Estimated Settlement 
With Vertical Barrier 

(inches) 
0 13.5 1.4 

10 9.2 1.2 
20 6.6 1.1 
30 4.9 0.9 
40 3.8 0.8 
50 2.9 0.6 

 
Summary of Estimated Soil Settlement 

Boring Location MB-11 (Station 1026+00 to 1029+70) 
Sheet Pile Embedment Elevation: -25 feet NAVD88 

 

Distance North of 
 SR 429 

Right-of-Way 

Estimated Settlement 
Without Vertical Barrier 

(inches) 

Estimated Settlement 
With Vertical Barrier 

(inches) 
0 4.2 0.4 

10 2.4 0.3 
20 1.5 0.3 
30 1.0 0.2 
40 0.7 0.2 
50 0.5 0.1 

 
With the installation of the sheet pile wall vertical barrier along the SR 429 northern right-of-way, 
the total settlement within the FGT easement is estimated to range from 0.1 to 1.4 inches, which is 
anticipated to be a tolerable level of settlement for the FGT pipeline.  Maximum longitudinal 
differential settlement is estimated to be 0.15% (ft./100 ft.). In general, less settlement is 
anticipated the further from the SR 429 right-of-way, therefore, it is recommended the FGT 
pipelines be installed as far north within the FGT easement as possible to further reduced 
settlement of the pipeline.  The results of our vertical settlement calculations are included in the 
Appendix. 
 
AECOM performed sheet pile wall analyses to evaluate wall deflection based on worst case, critical 
soil profiles at boring locations WB-137 and WB-140, and at critical cross-sections where the 
minimum offsets occur between the proposed sheet pile vertical barrier and the SR 429 
embankment.  Minimum sheet pile embedment elevations were established based on the soil 
profiles to limit vertical settlement.    Based on the results of AECOM’s analyses, horizontal 
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deflection of the top of the sheet pile wall is estimated at a maximum of 3 inches.  With the 
proposed FGT gas line to be installed at a minimum of 30 feet from the sheet pile wall and at a 
depth of approximately 4 feet, horizontal deflection of the FGT gas line due to the 3-inch 
maximum deflection of the top of the sheet pile wall will be 0.1 inches or less.   
 
Because the FGT pipeline will be relocated prior to installation of the sheet pile vertical barrier the 
following recommendations are made to limit vibrations to the FGT pipelines: 
 

• Sheet piles installation should be by hydraulic push to limit ground vibrations. 
• Sheet piles should be abandoned in place to avoid additional disturbance to the FGT 

pipelines that would be caused by extraction of the sheet piles.  In addition, by leaving the 
sheet piles in place they provide additional mitigation of vibrations caused by pile driving 
during construction of the Lake Markham Road Bridge.   

• The FGT pipeline easement should be monitored for settlement, vibration and horizontal 
deflection.  Additional details regarding monitoring requirements will be included in the 
Surcharge Plans. 

• The recommended minimum sheet pile embedment elevations do not reach the confining 
layer in the area.  Therefore, the sheet pile vertical barrier should not significantly impede 
groundwater flow in the area.  However, it is recommended the sheet pile be cut-off two 
feet below ground surface after completion of construction of SR 429 to prevent artificial 
ponding of surficial groundwater flow in the area.  

 
It should be noted the sheet pile vertical barrier is designed to mitigate settlement and deflection 
of the FGT pipeline due to construction of the SR 429 roadway embankment and surcharge.  The 
sheet pile vertical barrier does not mitigate settlement of compressible, organic soil layers, which 
are present within the FGT easement, due to installation of the FGT gas line. 
 
8.0  USE OF THIS REPORT  
 
GEC has prepared this report for the exclusive use of our client, AECOM and the FDOT, and for 
specific application to this project.  GEC will not be held responsible for any other party’s 
interpretation or use of this report’s subsurface data or engineering analysis without our written 
authorization. 
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The sole purpose of the borings performed by GEC at this site was to obtain indications of 
subsurface conditions as part of a geotechnical exploration program.  GEC has not evaluated the 
soil from the miscellaneous structure borings for the potential presence of contaminated soil or 
groundwater, nor have we subjected any soil samples to analysis for contaminants.  Our Level 1 
CIA Report is submitted under separate cover. 
 
GEC has strived to provide the services described in this report in a manner consistent with that 
level of care and skill ordinarily exercised by members of our profession currently practicing in 
Central Florida.  No other representation is made or implied in this document. 



 

APPENDIX 



 

USGS QUADRANGLE AND 
NRCS SOIL SURVEY MAPS 
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SUMMARY OF RETAINING WALL STRUCTURE 
LOCATIONS AND SUBSURFACE INVESTIGATION 



Table 6
Summary of Wall Locations and Subsurface Exploration

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

 1. Measured from top of leveling pad to top of coping.

Wall
No. Alignments

Approx. 
Station

Start

Approx. 
Station 

End

Total 
Length 

(ft)

1Maximum 
Height

(ft) No. Station
Offset

(ft)
Depth

(ft)
Boring 
Type

WB-15 954+40 100 LT 35 CPT

WB-16 956+00 65 RT 40 SPT
WB-17 957+40 60 LT 50 SPT
WB-18 959+00 155 RT 40 CPT
WB-19 960+40 60 LT 60 SPT
WB-20 962+00 62 RT 60 SPT
WB-21 963+00 CL 100 SPT
WB-22 968+60 CL 100 SPT
WB-23 969+00 65 LT 73 CPT
WB-24 970+50 60 RT 80 SPT
WB-25 972+00 27 LT 80 SPT
WB-26 973+50 62 RT 62 CPT
WB-27 975+00 65 LT 80 SPT
WB-28 976+50 62 RT 80 SPT
WB-29 977+40 CL 100 SPT
WB-30 983+00 CL 100 SPT

WB-30A 983+00 60 LT 100 SPT
WB-30B 983+00 60 RT 73 CPT
WB-31 984+00 65 LT 63 CPT

WB-31A 984+00 CL 70 CPT
WB-31B 984+00 60 RT 100 SPT
WB-32 985+50 62 RT 70 SPT
WB-33 987+00 67 LT 65 SPT
WB-34 988+50 62 RT 50 CPT
WB-35 990+00 62 LT 40 SPT
WB-36 991+50 62 RT 65 SPT
WB-37 993+00 62 LT 30 CPT
WB-38 994+50 62 RT 35 SPT
WB-39 996+00 62 LT 30 SPT
WB-40 997+50 62 RT 20 CPT

2

3

4

Boring DataStructure Location

MSE Retaining Walls

SR 429 954+00 964+07 2,069 28

SR 429 954+00 955+85 185 10

5 SR 429 981+93 997+44 2,778 30

SR 429 967+53 978+50 2,434 34



Table 6
Summary of Wall Locations and Subsurface Exploration

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

 1. Measured from top of leveling pad to top of coping.

Wall
No. Alignments

Approx. 
Station

Start

Approx. 
Station 

End

Total 
Length 

(ft)

1Maximum 
Height

(ft) No. Station
Offset

(ft)
Depth

(ft)
Boring 
Type

Boring DataStructure Location

WB-41 999+00 100 LT 25 SPT
WB-42 1002+00 80 LT 20 CPT
WB-43 1003+50 40 RT 20 SPT
WB-44 1005+00 64 LT 30 SPT
WB-45 1006+50 35 RT 35 CPT
WB-46 1008+00 53 LT 45 SPT
WB-47 1009+50 74 RT 45 SPT
WB-48 1011+00 62 LT 51 CPT

WB-49A 1012+50 70 LT 70 CPT
WB-49 1012+50 64 RT 70 SPT
WB-50 1014+00 60 LT 95 SPT

WB-50A 1014+00 60 RT 105 SPT
WB-51 1015+50 60 RT 69 CPT

WB-51A 1015+50 55 LT 100 SPT
WB-52 1017+00 60 LT 80 SPT

WB-52A 1017+00 65 RT 100 SPT
WB-53A 1018+50 60 LT 67 CPT
WB-53 1018+50 70 RT 110 SPT

WB-53E 1019+25 60 LT 75 SPT
WB-53B 1019+50 60 LT 75 SPT
WB-53G 1019+50 10 LT 50 SPT
WB-53C 1019+50 60 RT 100 CPT
WB-53F 1019+75 60 LT 120 SPT
WB-54 1020+55 34 LT 84 CPT
WB-55 1020+40 CL 100 SPT
MB-2 1020+81 59 LT 75 SPT

999+00 1021+28 4,176 376
Ramp C / 
Ramp D / 

SR 429



Table 6
Summary of Wall Locations and Subsurface Exploration

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

 1. Measured from top of leveling pad to top of coping.

Wall
No. Alignments

Approx. 
Station

Start

Approx. 
Station 

End

Total 
Length 

(ft)

1Maximum 
Height

(ft) No. Station
Offset

(ft)
Depth

(ft)
Boring 
Type

Boring DataStructure Location

MB-10 1025+45 56 LT 75 SPT
MB-9 1025+50 85 RT 85 SPT

WB-56 1025+80 CL 100 SPT
MB-12 1026+50 25 RT 68 CPT
WB-57 1026+50 80 RT 90 SPT
MB-13 1026+75 58 LT 75 SPT
MB-14 1027+36 63 RT 115 SPT
WB-58 1028+07 60 LT 80 SPT
MB-15 1028+40 65 RT 75 SPT
WB-59 1029+50 68 RT 71 CPT
WB-60 1030+60 60 LT 55 SPT
WB-61 1032+25 60 RT 70 SPT
WB-62 1034+20 60 LT 40 CPT
WB-63 1035+50 52 RT 45 SPT
WB-64 1036+98 62 LT 65 SPT
WB-65 1038+50 60 RT 40 CPT
WB-66 1040+00 40 LT 30 SPT
WB-67 1041+44 60 RT 30 SPT
WB-68 1043+00 60 LT 35 CPT
WB-69 1044+50 60 RT 35 SPT
WB-70 1045+96 60 LT 60 SPT
WB-71 1047+50 60 RT 40 CPT
WB-72 1049+00 60 LT 65 SPT
WB-73 1050+48 65 RT 55 SPT
WB-74 1052+00 60 LT 55 CPT
WB-75 1053+48 71 RT 60 SPT
WB-76 1055+01 61 LT 65 SPT
WB-77 1055+20 15 RT 90 SPT

7 SR 429 1024+72 1056+12 6,531 33



Table 6
Summary of Wall Locations and Subsurface Exploration

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

 1. Measured from top of leveling pad to top of coping.

Wall
No. Alignments

Approx. 
Station

Start

Approx. 
Station 

End

Total 
Length 

(ft)

1Maximum 
Height

(ft) No. Station
Offset

(ft)
Depth

(ft)
Boring 
Type

Boring DataStructure Location

WB-78 1060+00 70 RT 54 CPT
WB-79 1060+45 CL 100 SPT
WB-80 1061+50 60 LT 75 SPT
WB-81 1063+00 75 RT 70 SPT
WB-82 1064+50 70 LT 70 SPT
WB-83 1066+00 95 LT 57 CPT
WB-84 1067+50 70 LT 65 SPT
WB-85 2128+50 55 LT 60 SPT
WB-87 1070+50 70 LT 70 SPT
WB-88 2131+50 40 LT 65 SPT
WB-90 1073+50 85 LT 75 SPT
WB-93 3157+00 45 RT 70 SPT

WB-100 3157+00 45 RT 60 CPT
WB-103 3160+00 45 RT 25 SPT
WB-86 1069+00 60 RT 65 SPT
WB-89 1072+00 60 RT 50 CPT
WB-92 1075+00 60 RT 70 SPT
WB-94 1077+00 40 LT 55 CPT
WB-96 1078+50 90 LT 55 SPT
WB-95 1078+80 60 RT 55 SPT
WB-97 1079+50 60 LT 60 SPT
WB-99 1080+80 CL 100 SPT
WB-98 1081+00 60 RT 49 CPT

WB-101 1084+80 CL 100 SPT
WB-102 1085+00 60 RT 70 SPT
WB-104 1086+50 60 LT 55 SPT
WB-105 1088+00 60 RT 55 SPT
WB-106 1089+50 60 LT 55 SPT
WB-107 1091+00 60 RT 60 SPT
WB-108 1092+50 60 LT 45 CPT
WB-109 1044+00 60 RT 45 SPT
WB-110 1095+50 60 LT 50 SPT
WB-111 1097+00 60 RT 50 SPT
WB-112 1099+50 60 LT 44 CPT
WB-113 1100+66 60 RT 50 SPT
WB-114 1101+50 60 LT 55 SPT
WB-115 1103+00 60 RT 60 CPT
WB-116 1103+40 CL 100 SPT

32

9 SR 429

10 SR 429

1068+76 1082+19 2,244 30

1083+48 1104+70 4,578 32

8
SR 429 / 
Ramp E / 
Ramp F  

1059+46

712+00 
(Ramp F)

616+60
(Ramp E)

3,984



Table 6
Summary of Wall Locations and Subsurface Exploration

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

 1. Measured from top of leveling pad to top of coping.

Wall
No. Alignments

Approx. 
Station

Start

Approx. 
Station 

End

Total 
Length 

(ft)

1Maximum 
Height

(ft) No. Station
Offset

(ft)
Depth

(ft)
Boring 
Type

Boring DataStructure Location

WB-117 1110+85 CL 100 SPT
WB-118 1111+00 60 LT 60 CPT
WB-119 1112+50 60 RT 80 SPT
WB-120 1114+00 60 LT 55 SPT
WB-50 1014+00 60 LT 95 SPT

WB-52B 1018+00 123 LT 80 SPT
WB-53D 1019+50 124 LT 100 SPT

MB-1 1020+12 162 LT 75 SPT
MB-3 1021+32 152 LT 75 SPT
MB-5 1022+60 122 LT 75 SPT
MB-6 1023+68 118 LT 75 SPT
MB-8 1024+83 150 LT 75 SPT

MB-11 1026+04 149 LT 75 SPT
WB-58 1028+07 60 LT 80 SPT

WB-113 1100+66 60 RT 50 SPT
WB-121 815+50 15 LT 60 SPT
WB-115 1103+00 60 RT 60 CPT

GW-1 71+50 15 LT 10 SPT
GW-2 73+00 15 LT 10 SPT
GW-3 74+50 15 LT 10 SPT

EB-990 989+99 137 RT 20 AB
EB-991 990+99 118 RT 5 AB
EB-992 992+00 142 RT 5 AB

EB-1050 1050+00 130 RT 20 AB
EB-1051 1051+00 133 RT 5 AB
EB-1052 1052+00 140 RT 5 AB
EB-1053 1053+00 141 RT 5 AB
EB-1054 1054+00 143 RT 5 AB
EB-1055 1055+01 98 RT 20 AB
OA-813 813+00 18 RT 5 AB
OA-814 814+00 13 LT 5 AB
WB-121 815+50 15 LT 60 SPT

11 SR 429 1114+56 1,189 321109+48

4EB Frontage RoadGW3 2110+57 2115+57 500

22572052+602050+03GW2 EB Frontage Road

Gravity Walls

GW1
Wekiva Trail 

Driveway
71+00 75+00 400 5

22

15 S. Orange Ave. Ext.

S. Orange Ave. Ext.GW4 812+53 814+60 207

290814+60 817+50

14 WB Frontage Rd. 3088+68 3104+40 1,572

2

20



Table 6
Summary of Wall Locations and Subsurface Exploration

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

 1. Measured from top of leveling pad to top of coping.

Wall
No. Alignments

Approx. 
Station

Start

Approx. 
Station 

End

Total 
Length 

(ft)

1Maximum 
Height

(ft) No. Station
Offset

(ft)
Depth

(ft)
Boring 
Type

Boring DataStructure Location

WB-135 1019+30 182 LT 140 SPT
MB-1 1020+12 162 LT 75 SPT

WB-136 1020+80 178 LT 165 SPT
MB-3 1021+32 152 LT 75 SPT

WB-137 1021+85 170 LT 135 SPT
MB-5 1022+60 122 LT 75 SPT
MB-6 1023+68 118 LT 75 SPT

WB-138 1022+85 175 LT 150 SPT
WB-139 1023+74 175 LT 125 SPT

MB-8 1024+83 150 LT 75 SPT
WB-140 1025+25 178 LT 140 SPT
MB-11 1026+04 149 LT 75 SPT

WB-141 1026+80 180 LT 135 SPT

WB-124 3028+00 115 LT 15 SPT
WB-125 3029+50 115 LT 15 SPT
WB-126 3031+00 115 LT 15 SPT
WB-127 3032+50 115 LT 15 SPT
WB-128 3034+00 115 LT 15 SPT

WB-129 3146+50 32 LT 30 SPT
WB-130 3148+70 40 LT 30 SPT
WB-131 3152+20 8 RT 30 SPT
WB-134 3155+60 35 LT 30 SPT
WB-135 3157+80 55 LT 30 SPT
WB-136 3160+70 70 LT 30 SPT

Noise Wall

NW1 WB Frontage Rd. 3146+50 3160+70 1,420 20

CIP Cantilever Retaining Wall

SPW1 SR 429 1018+30 1029+70 1,140 0

CIP1 WB Frontage Rd. 3027+00 3034+00 700 7

Permanent Sheet Pile Wall



 

SUMMARY OF GROUNDWATER TABLES AND 
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Table 7
Summary of Groundwater Tables and Piezometric Surface Elevations

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

Wall
No. No. Station

Offset
(ft)

Approximate 
Existing Ground 

Surface Elevation 
(ft NAVD88)

Encountered 
Groundwater 

Elevation
(ft NAVD8)

Estimated 
Seasonal High 
Groundwater 

Elevation
(ft NAVD8)

Approximate 
Potentiometric 

Surface 
Elelvation

(ft NAVD88)

NRCS Soil 
Survey Soil 

Unit No.
2 WB-15 954+40 100 LT +56.9 --- --- +20.0 6

WB-16 956+00 65 RT +56.1 +47.9 +49.1 +20.0 6
WB-17 957+40 60 LT +58.4 +31.4 +42.4 +20.0 6
WB-18 959+00 155 RT +57.4 --- --- +20.0 6
WB-19 960+40 60 LT +54.2 +40.2 +46.2 +20.0 6
WB-20 962+00 62 RT +56.9 +39.9 +43.9 +20.0 6
WB-21 963+00 CL +56.4 +34.4 +42.4 +20.0 6
WB-22 968+60 CL +56.3 +34.3 +42.3 +20.0 6
WB-23 969+00 65 LT +54.8 --- --- +20.0 6
WB-24 970+50 60 RT +56.1 +43.1 +45.1 +20.0 31
WB-25 972+00 27 LT +55.2 +32.2 +41.2 +20.0 31
WB-26 973+50 62 RT +55.4 --- --- +20.0 31
WB-27 975+00 65 LT +54.6 +37.6 +41.6 +20.0 31
WB-28 976+50 62 RT +55.8 +40.8 +42.8 +20.0 31
WB-29 977+40 CL +54.1 +37.1 +42.6 +20.0 31
WB-30 983+00 CL +55.0 +43.0 +46.0 +20.0 6

WB-30A 983+00 60 LT +54.3 +39.3 +45.8 +20.0 6
WB-30B 983+00 60 RT +55.5 --- --- +20.0 6
WB-31 984+00 65 LT +54.2 --- --- +20.0 6

WB-31A 984+00 CL +55.2 --- --- +20.0 6
WB-31B 984+00 60 RT +55.5 +45.5 +46.5 +20.0 6
WB-32 985+50 62 RT +55.5 +42.5 +44.5 +20.0 6
WB-33 987+00 67 LT +53.3 +41.3 +44.3 +20.0 6
WB-34 988+50 62 RT +54.7 --- --- +20.0 6
WB-35 990+00 62 LT +53.6 +40.6 +43.6 +20.0 6
WB-36 991+50 62 RT +55.7 +46.7 +48.2 +20.0 31
WB-37 993+00 62 LT +53.9 --- --- +21.0 6
WB-38 994+50 62 RT +55.5 +42.5 +44.5 +21.0 31
WB-39 996+00 62 LT +55.2 +42.2 +45.2 +21.0 6
WB-40 997+50 62 RT +53.6 --- --- +21.0 6

3

4
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Table 7
Summary of Groundwater Tables and Piezometric Surface Elevations

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

Wall
No. No. Station

Offset
(ft)

Approximate 
Existing Ground 

Surface Elevation 
(ft NAVD88)

Encountered 
Groundwater 

Elevation
(ft NAVD8)

Estimated 
Seasonal High 
Groundwater 

Elevation
(ft NAVD8)

Approximate 
Potentiometric 

Surface 
Elelvation

(ft NAVD88)

NRCS Soil 
Survey Soil 

Unit No.
WB-41 999+00 100 LT +51.2 +40.2 +43.2 +21.0 6
WB-42 1002+00 80 LT +47.6 --- --- +21.0 31
WB-43 1003+50 40 RT +46.6 +34.6 +37.6 +21.0 31
WB-44 1005+00 64 LT +45.1 +33.1 +35.1 +21.0 27
WB-45 1006+50 35 RT +43.9 --- --- +21.0 27
WB-46 1008+00 53 LT +42.4 +28.4 +34.4 +21.0 27
WB-47 1009+50 74 RT +44.8 +33.3 +35.3 +21.0 27
WB-48 1011+00 62 LT +42.5 --- --- +21.0 27

WB-49A 1012+50 70 LT +41.5 --- --- +21.0 27
WB-49 1012+50 64 RT +42.7 +30.2 +36.7 +21.0 35
WB-50 1014+00 60 LT +40.6 +31.6 +35.6 +21.0 35

WB-50A 1014+00 60 RT +41.2 +35.2 +36.2 +21.0 35
WB-51 1015+50 60 RT +39.5 --- --- +22.0 35

WB-51A 1015+50 55 LT +39.7 +33.5 +34.7 +22.0 35
WB-52 1017+00 60 LT +39.7 +27.7 +35.7 +22.0 35

WB-52A 1017+00 65 RT +38.4 +36.0 +36.4 +22.0 35
WB-53A 1018+50 60 LT +39.4 --- --- +22.0 35
WB-53 1018+50 70 RT +39.6 +31.2 +35.6 +22.0 35

WB-53E 1019+25 60 LT +37.2 +33.1 +35.2 +22.0 10
WB-53B 1019+50 60 LT +35.5 +32.5 +33.5 +22.0 10
WB-53G 1019+50 10 LT +37.7 +32.0 +34.2 +22.0 10
WB-53C 1019+50 60 RT +38.7 --- --- +22.0 10
WB-53F 1019+75 60 LT +33.8 +30.3 +32.8 +22.0 10
WB-54 1020+55 34 LT +34.3 --- --- +22.0 10
WB-55 1020+40 CL +37.1 +30.0 +32.6 +22.0 10
MB-2 1020+81 59 LT +36.9 +29.5 +31.9 +23.0 10

6



Table 7
Summary of Groundwater Tables and Piezometric Surface Elevations

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

Wall
No. No. Station

Offset
(ft)

Approximate 
Existing Ground 

Surface Elevation 
(ft NAVD88)

Encountered 
Groundwater 

Elevation
(ft NAVD8)

Estimated 
Seasonal High 
Groundwater 

Elevation
(ft NAVD8)

Approximate 
Potentiometric 

Surface 
Elelvation

(ft NAVD88)

NRCS Soil 
Survey Soil 

Unit No.
MB-10 1025+45 56 LT +34.4 +28.9 +31.9 +23.0 10
MB-9 1025+50 85 RT +39.5 +30.0 +33.0 +23.0 10

WB-56 1025+80 CL +37.2 +31.4 +32.9 +23.0 10
MB-12 1026+50 25 RT +37.0 --- --- +23.0 10
WB-57 1026+50 80 RT +38.8 +28.8 +32.3 +23.0 10
MB-13 1026+75 58 LT +38.1 +30.4 +32.1 +23.0 10
MB-14 1027+36 63 RT +39.0 +31.0 +32.0 +23.0 10
WB-58 1028+07 60 LT +39.4 +26.9 +32.4 +23.0 10
MB-15 1028+40 65 RT +41.9 +28.9 +33.9 +23.0 10
WB-59 1029+50 68 RT +41.6 --- --- +23.0 20
WB-60 1030+60 60 LT +51.5 +38.5 +40.5 +23.0 27
WB-61 1032+25 60 RT +49.5 +36.5 +41.0 +24.0 27
WB-62 1034+20 60 LT +52.6 --- --- +24.0 6
WB-63 1035+50 52 RT +48.7 +33.7 +40.7 +24.0 6
WB-64 1036+98 62 LT +54.9 +41.5 +42.9 +24.0 6
WB-65 1038+50 60 RT +47.9 --- --- +24.0 6
WB-66 1040+00 40 LT +51.0 +38.0 +42.0 +24.0 6
WB-67 1041+44 60 RT +49.6 +37.6 +41.6 +24.0 6
WB-68 1043+00 60 LT +45.4 --- --- +24.0 6
WB-69 1044+50 60 RT +49.1 +37.1 +42.1 +24.0 2
WB-70 1045+96 60 LT +46.4 +35.4 +43.4 +24.0 2
WB-71 1047+50 60 RT +47.5 --- --- +24.0 2
WB-72 1049+00 60 LT +49.4 +38.4 +43.4 +24.0 2
WB-73 1050+48 65 RT +47.7 +39.6 +42.7 +24.0 27
WB-74 1052+00 60 LT +49.4 --- --- +24.0 2
WB-75 1053+48 71 RT +49.1 +41.8 +43.1 +24.0 27
WB-76 1055+01 61 LT +49.1 +39.4 +41.6 +25.0 31
WB-77 1055+20 15 RT +48.4 +37.9 +40.9 +25.0 27
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Table 7
Summary of Groundwater Tables and Piezometric Surface Elevations

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

Wall
No. No. Station

Offset
(ft)

Approximate 
Existing Ground 

Surface Elevation 
(ft NAVD88)

Encountered 
Groundwater 

Elevation
(ft NAVD8)

Estimated 
Seasonal High 
Groundwater 

Elevation
(ft NAVD8)

Approximate 
Potentiometric 

Surface 
Elelvation

(ft NAVD88)

NRCS Soil 
Survey Soil 

Unit No.
WB-78 1060+00 70 RT +47.0 --- --- +25.0 27
WB-79 1060+45 CL +51.7 +38.9 +42.2 +25.0 6
WB-80 1061+50 60 LT +55.5 +41.5 +42.5 +25.0 6
WB-81 1063+00 75 RT +53.3 +38.1 +41.3 +25.0 6
WB-82 1064+50 70 LT +53.9 +38.4 +41.4 +25.0 6
WB-83 1066+00 95 LT +53.2 --- --- +25.0 6
WB-84 1067+50 70 LT +54.5 +40.5 +43.5 +25.0 6
WB-85 2128+50 55 LT +54.0 +39.2 +42.0 +25.0 6
WB-87 1070+50 70 LT +57.0 +42.0 +44.0 +25.0 31
WB-88 2131+50 40 LT +54.7 +41.7 +43.7 +25.0 31
WB-90 1073+50 85 LT +57.6 +42.6 +45.6 +25.0 31
WB-93 3157+00 45 RT +58.2 +43.2 +50.2 +25.0 31

WB-100 3157+00 45 RT +62.1 --- --- +25.0 31
WB-103 3160+00 45 RT +64.0 +49.0 +54.0 +25.0 31
WB-86 1069+00 60 RT +53.8 +38.8 +42.8 +25.0 6
WB-89 1072+00 60 RT +56.3 --- --- +25.0 31
WB-92 1075+00 60 RT +59.0 +45.0 +47.0 +26.0 31
WB-94 1077+00 40 LT +60.0 --- --- +26.0 31
WB-96 1078+50 90 LT +60.5 +46.5 +46.5 +26.0 31
WB-95 1078+80 60 RT +61.5 +46.5 +48.5 +26.0 31
WB-97 1079+50 60 LT +60.8 +45.8 +48.8 +26.0 31
WB-99 1080+80 CL +61.0 +51.2 +52.0 +26.0 31
WB-98 1081+00 60 RT +62.2 --- --- +26.0 31

WB-101 1084+80 CL +68.8 +53.8 +59.8 +26.0 31
WB-102 1085+00 60 RT +66.7 +54.7 +57.7 +26.0 31
WB-104 1086+50 60 LT +67.4 +54.4 +59.4 +26.0 31
WB-105 1088+00 60 RT +66.0 +51.0 +59.0 +26.0 31
WB-106 1089+50 60 LT +66.7 +56.7 +59.7 +26.0 31
WB-107 1091+00 60 RT +67.4 +52.4 +60.4 +26.0 31
WB-108 1092+50 60 LT +68.0 --- --- +27.0 31
WB-109 1044+00 60 RT +69.7 +54.7 +59.7 +27.0 31
WB-110 1095+50 60 LT +70.7 +55.7 +60.7 +27.0 31
WB-111 1097+00 60 RT +72.6 +57.6 +61.6 +27.0 31
WB-112 1099+50 60 LT +72.0 --- --- +27.0 31
WB-113 1100+66 60 RT +71.2 +58.2 +63.2 +27.0 31
WB-114 1101+50 60 LT +71.1 +59.1 +63.1 +28.0 31
WB-115 1103+00 60 RT +72.4 --- --- +28.0 31
WB-116 1103+40 CL +72.8 +62.8 +64.8 +28.0 31
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Table 7
Summary of Groundwater Tables and Piezometric Surface Elevations

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

Wall
No. No. Station

Offset
(ft)

Approximate 
Existing Ground 

Surface Elevation 
(ft NAVD88)

Encountered 
Groundwater 

Elevation
(ft NAVD8)

Estimated 
Seasonal High 
Groundwater 

Elevation
(ft NAVD8)

Approximate 
Potentiometric 

Surface 
Elelvation

(ft NAVD88)

NRCS Soil 
Survey Soil 

Unit No.
WB-117 1110+85 CL +74.4 +62.4 +66.4 +28.0 2
WB-118 1111+00 60 LT +74.7 --- --- +28.0 2
WB-119 1112+50 60 RT +75.5 +64.5 +66.5 +28.0 2
WB-120 1114+00 60 LT +75.8 +65.8 +60.8 +28.0 2
WB-50 1014+00 60 LT +40.6 +31.6 +35.6 +22.0 35

WB-52B 1018+00 123 LT +39.7 +32.5 +36.7 +22.0 35
WB-53D 1019+50 124 LT +33.9 +30.7 +32.9 +22.0 10

MB-1 1020+12 162 LT +32.6 +30.9 +32.6 +23.0 10
MB-3 1021+32 152 LT +31.1 +26.3 +31.1 +23.0 10
MB-5 1022+60 122 LT +36.7 +29.2 +32.2 +23.0 10
MB-6 1023+68 118 LT +35.7 +30.3 +32.2 +23.0 10
MB-8 1024+83 150 LT +33.6 +29.5 +32.0 +23.0 10

MB-11 1026+04 149 LT +34.8 +29.8 +32.3 +23.0 10
WB-58 1028+07 60 LT +39.4 +26.9 +32.4 +23.0 10

WB-113 1100+66 60 RT +71.2 +58.2 +63.2 +27.0 31
WB-121 815+50 15 LT +70.9 +62.5 +63.4 +28.0 31
WB-115 1103+00 60 RT +72.4 --- --- +28.0 31

GW-1 71+50 15 LT +55.3 GNE @ +45.3 --- +21.0 6
GW-2 73+00 15 LT +55.4 GNE @ +45.4 --- +21.0 6
GW-3 74+50 15 LT +54.8 GNE @ +44.8 --- +21.0 6

EB-990 989+99 137 RT +53.0 +38.8 +40.8 +20.0 6
EB-991 990+99 118 RT +55.4 GNE @ +50.4 --- +20.0 31
EB-992 992+00 142 RT +53.6 GNE @ +48.6 --- +20.0 31

EB-1050 1050+00 130 RT +46.8 +36.8 +38.8 +24.0 27
EB-1051 1051+00 133 RT +46.8 GNE @ +41.8 --- +24.0 27
EB-1052 1052+00 140 RT +46.6 GNE @ +41.6 --- +24.0 27
EB-1053 1053+00 141 RT +46.4 GNE @ +41.4 --- +24.0 27
EB-1054 1054+00 143 RT +46.2 GNE @ +41.2 --- +24.0 27
EB-1055 1055+01 98 RT +48.8 +37.6 +40.0 +25.0 27
OA-813 813+00 18 RT +70.3 GNE @ +65.3 --- +28.0 31
OA-814 814+00 13 LT +70.6 GNE @ +65.6 --- +28.0 31
WB-121 815+50 15 LT +70.9 +62.5 +63.4 +28.0 31

11

GW4

14

15
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GW2
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Table 7
Summary of Groundwater Tables and Piezometric Surface Elevations

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

Wall
No. No. Station

Offset
(ft)

Approximate 
Existing Ground 

Surface Elevation 
(ft NAVD88)

Encountered 
Groundwater 

Elevation
(ft NAVD8)

Estimated 
Seasonal High 
Groundwater 

Elevation
(ft NAVD8)

Approximate 
Potentiometric 

Surface 
Elelvation

(ft NAVD88)

NRCS Soil 
Survey Soil 

Unit No.
WB-135 1019+30 182 LT +31.6 +30.8 +31.6 +23.0 10

MB-1 1020+12 162 LT +32.6 +30.9 +32.6 +23.0 10
WB-136 1020+80 178 LT +30.8 +30.3 AGS +23.0 10

MB-3 1021+32 152 LT +31.1 +26.3 +31.1 +23.0 10
WB-137 1021+85 170 LT +32.6 +27.6 +31.6 +23.0 10

MB-5 1022+60 122 LT +36.7 +29.2 +32.2 +23.0 10
MB-6 1023+68 118 LT +35.7 +30.3 +32.2 +23.0 10

WB-138 1022+85 175 LT +35.8 +30.4 +32.8 +23.0 10
WB-139 1023+74 175 LT +34.7 +31.5 +33.7 +23.0 10

MB-8 1024+83 150 LT +33.6 +29.5 +32.0 +23.0 10
WB-140 1025+25 178 LT +33.1 +29.7 +32.6 +23.0 10
MB-11 1026+04 149 LT +34.8 +29.8 +32.3 +23.0 10

WB-141 1026+80 180 LT +35.3 +31.6 +33.8 +23.0 10
WB-124 3028+00 115 LT +55.0 GNE @ +40.0 --- +21.0 6
WB-125 3029+50 115 LT +57.5 GNE @ +42.5 --- +21.0 6
WB-126 3031+00 115 LT +59.7 GNE @ +44.7 --- +21.0 6
WB-127 3032+50 115 LT +61.2 GNE @ +46.2 --- +21.0 6
WB-128 3034+00 115 LT +60.1 GNE @ +45.1 --- +21.0 6
WB-129 3146+50 32 LT +56.9 +41.9 +48.9 +29.0 31
WB-130 3148+70 40 LT +57.2 +45.2 +52.2 +29.0 31
WB-131 3152+20 8 RT +59.4 +48.4 +55.4 +29.0 31
WB-134 3155+60 35 LT +61.1 +48.7 +55.1 +29.0 31
WB-135 3157+80 55 LT +64.5 +52.0 +58.0 +29.0 31
WB-136 3160+70 70 LT +65.7 +60.2 +61.7 +29.0 31

SPW1

CIP1

NW1
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Table 11
Soil Parameters for Design of Noise Wall Foundations

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3440G

Boring
No.

Station
Offset

(ft)

Depth Below 
Existing Ground 

Surface
(feet) Soil Type

1General 
N-Value
Range

1Average
N-Value

Soil Moist 
Unit Weight 

(pcf)

Soil 
Saturated 

Unit Weight 
(pcf)

Soil Effective 
(Buoyant) 

Unit Weight
(pcf)

Soil Angle of 
Internal 
Friction

(Φ)

Soil 
Cohesion 

(psf)

2Soil
Type

Design 
Groundwater 

Depth
(ft)

0 - 8 Sand 2 - 9 5 100 105 45 28 --- 1
8 - 30 Sand 14 - 62 31 115 120 60 33 --- 2

WB-130 3148+70 40 LT 0 - 30 Sand 9 - 29 19 105 110 50 30 --- 2 0
3WB-131 3152+20 8 RT 0 - 30 Sand 9 - 37 18 105 110 50 30 --- 2 0

0 - 12 Sand 4 4 100 105 45 28 --- 1
12 - 30 Sand 13 - 27 22 110 115 55 32 --- 2

0 - 8 Sand 7 7 100 105 45 28 --- 1
8 - 22 Sand 13 - 29 18 105 110 50 30 --- 2

22 - 28 Clay 12 12 115 120 60 --- 1500 ---
28 - 30 Sand 13 - 27 22 110 115 55 32 --- 2

WB-134 3160+70 70 LT 0 - 30 Sand 9 - 60 29 110 115 55 32 --- 2 0

WB-129 3146+50 32 LT

1. N-Value obtained with automatic hammer.  N-Value corrected using correction factor of 1.24 to reflect standard hammer. 

3. Soil parameters presented in this Table are recommended for shallow foundation design between Stations 3152+00 and 3154+00.  In additional a Maximum Nominal Bearing 
Capacity of 6,000 PSF is recommended for shallow foundation design.

2. Soil Type No. in accordance with FDOT Index No. 5200 Tables 1B, 2B and 3B.

WB-132 3155+60 35 LT

WB-133 3157+80 55 LT

0

0

0
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Table 12
Recommended Soil Parameters for Sheet Pile Wall Design

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

Very Soft 
Muck

Loose Sand
Very Soft 

Sandy Muck
Medium 

Dense Sand
Very Soft 

Sandy Muck
Medium 

Dense Sand
Loose Silty 

Sand
Depth Below
Exist. Grade

0 - 2 2 - 13 13 - 24 24 - 35 35 - 44 44 - 74 74 - 100

Moist Unit
Weight (pcf)

70 100 75 105 75 105 100

Saturated Unit
Weight (pcf)

75 105 80 110 80 110 105

Cohesion
(pcf)

100 0 200 0 250 0 0

Internal
Friction Angle

0 29 0 30 0 30 29

Design High 
Groundwater 
Elevation (ft)

Very Loose 
Sand

Very Soft 
Muck

Loose Sand
Soft Sandy 

Muck
Medium 

Dense Sand
Soft Sandy 

Muck
Medium 

Dense Sand

Medium 
Dense Mucky 

Sand
Loose Sand

Medium 
Dense Sand

Depth Below
Exist. Grade

0 - 2 2 - 8 8 - 13 13 - 23 23 - 42 42 - 48 48 - 62 62 - 67 67 - 85 85 - 100

Moist Unit
Weight (pcf)

95 70 100 75 105 75 105 95 100 105

Saturated Unit
Weight (pcf)

100 75 105 80 110 80 110 100 105 110

Cohesion
(pcf)

0 100 0 200 0 250 0 0 0 0

Internal
Friction Angle

28 0 29 0 30 0 30 28 29 30

Design High 
Groundwater 
Elevation (ft)

FGT Wall 1 (Station 1018+25 to 1021+50)

FGT Wall 1 (Station 1021+50 to 1025+00)

+32.6 (Front of Wall) / +32.6 (Back of Wall)

+32.6 (Front of Wall) / +32.6 (Back of Wall)



Table 12
Recommended Soil Parameters for Sheet Pile Wall Design

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

Loose Sand Soft Muck Dense Sand
Medium 

Dense Sand
Firm Sandy 

Muck
Medium 

Dense Sand
Depth Below
Exist. Grade

0 - 4 4 - 27 27 - 37 37 - 47 47 - 78 78 - 100

Moist Unit
Weight (pcf)

100 75 110 105 85 105

Saturated Unit
Weight (pcf)

105 80 115 110 90 110

Cohesion
(pcf)

0 125 0 0 350 0

Internal
Friction Angle

29 0 32 30 0 30

Design High 
Groundwater 
Elevation (ft)

Very Loose 
Sand

Soft Sandy 
Muck

Loose Sand
Very Soft 

Organic Silt
Medium 

Dense Sand
Very Loose 

Sand
Medium 

Dense Sand
Loose Silty 

Sand
Depth Below
Exist. Grade

0 - 2 2 - 6 6 - 13 13 - 28 28 - 33 33 - 54 54 - 78 78 - 100

Moist Unit
Weight (pcf)

95 75 100 75 105 95 105 100

Saturated Unit
Weight (pcf)

100 80 105 80 110 100 110 105

Cohesion
(pcf)

0 250 0 200 0 0 0 0

Internal
Friction Angle

28 0 29 0 30 28 30 29

Design High 
Groundwater 
Elevation (ft)

+35.0 (Front of Wall) / +35.0 (Back of Wall)

FGT Wall 1 (Station 1026+00 to 1029+70)

FGT Wall 1 (Station 1025+00 to 1026+00)

+32.6 (Front of Wall) / +32.6 (Back of Wall)
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Table 13
Summary of CIP Wall Corrosion Series Test Results

Wekiva Parkway (SR 429) - Section 7A
FPID No. 240200-2-52-01

GEC Project No. 3520G

Concrete Steel

WB-125 SP-SM 6 - 15 6.0 19,000 45 60 Moderately Aggressive Extremely Aggressive
WB-126 SM 0 - 8 6.2 91,000 60 44 Slightly Aggressive Moderately Aggressive

CIP Retaining Wall

Wall
Chlorides 

(ppm)
Sulfates 
(ppm)

Substructural Environmental Classification
Soil Classification

Sample 
Depth         
(feet)

pH
Minimum 

Resistivity (ohm-
cm)

Boring
No.
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 3.35 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 2.36 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 2.06 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.98
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 2.11 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.89
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.87 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.86
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.69 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.83
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.54 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.81
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.60 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.77
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.48 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.75
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.53 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.73
 11 28.0 26.0 2.0 20.0 OK 2.38 0.84 1.38 1.44 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.72
 12 30.0 28.0 2.0 21.0 OK 2.32 0.86 1.37 1.36 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.71
 13 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      

β 

Reinforced 
Soil Backfill 

D 

Ho 
H 

q1 q2 

Foundation Soil 
d 

Reinforced 
Soil 

D 

Ho 
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 6183 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 5609 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 5766 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 6424 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 6469 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 6521 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000
4703 6581 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 30.14 18.40 22.40 0.307 0.000 0.000
4926 7232 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 30.14 18.40 22.40 0.307 0.000 0.000
5407 7303 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 30.14 18.40 22.40 0.307 0.000 0.000
5645 7933 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 30.14 18.40 22.40 0.307 0.000 0.000
6119 8012 0.00 58800 0 0 8750 0.0 13851 2151 20777 33948 58800 88130 588000 881300 246612 246612 4.19 2.80 14.40 30.14 18.40 22.40 0.307 0.000 0.000
6598 8094 0.00 66150 0 0 9188 0.0 15901 2304 23851 38192 66150 98490 694575 1034145 299001 299001 4.52 3.04 14.93 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 3.35 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 2.36 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 2.06 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.98
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 2.11 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.89
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.87 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.86
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.69 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.83
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.54 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.81
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.60 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.77
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.48 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.75
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.53 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.73
 11 28.0 26.0 2.0 20.0 OK 2.38 0.84 1.38 1.44 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.72
 12 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 13 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 6183 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 5609 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 5766 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 6424 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 6469 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 6521 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000
4703 6581 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 30.14 18.40 22.40 0.307 0.000 0.000
4926 7232 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 30.14 18.40 22.40 0.307 0.000 0.000
5407 7303 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 30.14 18.40 22.40 0.307 0.000 0.000
5645 7933 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 30.14 18.40 22.40 0.307 0.000 0.000
6119 8012 0.00 58800 0 0 8750 0.0 13851 2151 20777 33948 58800 88130 588000 881300 246612 246612 4.19 2.80 14.40 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 3.35 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 2.36 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 2.06 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.98
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 2.11 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.89
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.87 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.86
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.69 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.83
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.54 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.81
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.60 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.77
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.48 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.75
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.53 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.73
 11 28.0 26.0 2.0 20.0 OK 2.38 0.84 1.38 1.44 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.72
 12 30.0 28.0 2.0 21.0 OK 2.32 0.86 1.37 1.36 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.71
 13 32.0 30.0 2.0 23.0 OK 2.48 0.81 1.42 1.40 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.69
 14 34.0 32.0 2.0 24.0 OK 2.42 0.83 1.41 1.33 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.68
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 13.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 6183 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 5609 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 5766 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 6424 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 6469 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 6521 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000
4703 6581 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 30.14 18.40 22.40 0.307 0.000 0.000
4926 7232 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 30.14 18.40 22.40 0.307 0.000 0.000
5407 7303 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 30.14 18.40 22.40 0.307 0.000 0.000
5645 7933 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 30.14 18.40 22.40 0.307 0.000 0.000
6119 8012 0.00 58800 0 0 8750 0.0 13851 2151 20777 33948 58800 88130 588000 881300 246612 246612 4.19 2.80 14.40 30.14 18.40 22.40 0.307 0.000 0.000
6598 8094 0.00 66150 0 0 9188 0.0 15901 2304 23851 38192 66150 98490 694575 1034145 299001 299001 4.52 3.04 14.93 30.14 18.40 22.40 0.307 0.000 0.000
6835 8714 0.00 77280 0 0 10063 0.0 18091 2458 27137 44618 77280 114391 888720 1315491 358288 358288 4.64 3.13 16.74 30.14 18.40 22.40 0.307 0.000 0.000
7308 8801 0.00 85680 0 0 10500 0.0 20423 2612 30635 49467 85680 126168 1028160 1514016 424897 424897 4.96 3.37 17.26 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 2.31 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.92
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 1.63 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.92
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.39 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.87
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.43 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.80
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.27 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.78
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.15 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.76
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.05 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.74
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.09 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.71
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.01 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.70
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.05 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.68
 11 28.0 26.0 2.0 21.0 OK 2.63 0.76 1.45 1.08 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.66
 12 30.0 28.0 2.0 22.0 OK 2.55 0.78 1.43 1.02 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.65
 13 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 4263 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 25.80 14.72 16.72 0.307 0.000 0.000
2514 3889 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 25.80 14.72 16.72 0.307 0.000 0.000
3004 3914 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 25.80 14.72 16.72 0.307 0.000 0.000
3252 4363 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 25.80 14.72 16.72 0.307 0.000 0.000
3727 4407 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 25.80 14.72 16.72 0.307 0.000 0.000
4211 4455 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 25.80 14.72 16.72 0.307 0.000 0.000
4703 4506 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 25.80 14.72 16.72 0.307 0.000 0.000
4926 4954 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 25.80 14.72 16.72 0.307 0.000 0.000
5407 5012 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 25.80 14.72 16.72 0.307 0.000 0.000
5645 5448 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 25.80 14.72 16.72 0.307 0.000 0.000
5905 5873 0.00 61740 0 0 9188 0.0 13851 2151 20777 35646 61740 92537 648270 971633 246612 246612 3.99 2.67 15.67 25.80 14.72 16.72 0.307 0.000 0.000
6367 5939 0.00 69300 0 0 9625 0.0 15901 2304 23851 40010 69300 103180 762300 1134980 299001 299001 4.31 2.90 16.20 25.80 14.72 16.72 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 3.17 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.92
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 2.24 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.92
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.91 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.87
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.96 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.80
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.75 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.78
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.58 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.76
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.44 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.74
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.51 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.71
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.40 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.70
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.45 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.68
 11 28.0 26.0 2.0 20.0 OK 2.38 0.84 1.38 1.36 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.67
 12 30.0 28.0 2.0 21.0 OK 2.32 0.86 1.37 1.29 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.66
 13 32.0 30.0 2.0 23.0 OK 2.48 0.81 1.42 1.33 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.64
 14 34.0 32.0 2.0 24.0 OK 2.42 0.83 1.41 1.27 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.64
 15 36.0 34.0 2.0 26.0 OK 2.56 0.78 1.45 1.31 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.63
 16 38.0 36.0 2.0 27.0 OK 2.50 0.80 1.43 1.25 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.62
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 5845 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 5319 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 5354 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 5987 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 6049 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 6116 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000
4703 6187 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 30.14 18.40 22.40 0.307 0.000 0.000
4926 6818 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 30.14 18.40 22.40 0.307 0.000 0.000
5407 6899 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 30.14 18.40 22.40 0.307 0.000 0.000
5645 7513 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 30.14 18.40 22.40 0.307 0.000 0.000
6119 7601 0.00 58800 0 0 8750 0.0 13851 2151 20777 33948 58800 88130 588000 881300 246612 246612 4.19 2.80 14.40 30.14 18.40 22.40 0.307 0.000 0.000
6598 7691 0.00 66150 0 0 9188 0.0 15901 2304 23851 38192 66150 98490 694575 1034145 299001 299001 4.52 3.04 14.93 30.14 18.40 22.40 0.307 0.000 0.000
6835 8298 0.00 77280 0 0 10063 0.0 18091 2458 27137 44618 77280 114391 888720 1315491 358288 358288 4.64 3.13 16.74 30.14 18.40 22.40 0.307 0.000 0.000
7308 8393 0.00 85680 0 0 10500 0.0 20423 2612 30635 49467 85680 126168 1028160 1514016 424897 424897 4.96 3.37 17.26 30.14 18.40 22.40 0.307 0.000 0.000
7555 8991 0.00 98280 0 0 11375 0.0 22897 2765 34345 56742 98280 144053 1277640 1872689 499252 499252 5.08 3.47 19.07 30.14 18.40 22.40 0.307 0.000 0.000
8023 9089 0.00 107730 0 0 11813 0.0 25512 2919 38268 62198 107730 157248 1454355 2122848 581777 581777 5.40 3.70 19.60 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 2.84 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.83
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 2.01 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.83
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.72 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.80
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.77 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.74
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.58 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.72
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.43 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.71
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.31 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.69
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.37 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.67
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.28 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.66
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.33 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.64
 11 28.0 26.0 2.0 20.0 OK 2.38 0.84 1.38 1.25 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.63
 12 30.0 28.0 2.0 21.0 OK 2.32 0.86 1.37 1.18 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.63
 13 32.0 30.0 2.0 23.0 OK 2.48 0.81 1.42 1.23 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.62
 14 34.0 32.0 2.0 24.0 OK 2.42 0.83 1.41 1.17 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.61
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 8.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 5245 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 4789 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 4837 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 5424 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 5494 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 5567 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000
4703 5643 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 30.14 18.40 22.40 0.307 0.000 0.000
4926 6230 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 30.14 18.40 22.40 0.307 0.000 0.000
5407 6315 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 30.14 18.40 22.40 0.307 0.000 0.000
5645 6888 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 30.14 18.40 22.40 0.307 0.000 0.000
6119 6979 0.00 58800 0 0 8750 0.0 13851 2151 20777 33948 58800 88130 588000 881300 246612 246612 4.19 2.80 14.40 30.14 18.40 22.40 0.307 0.000 0.000
6598 7070 0.00 66150 0 0 9188 0.0 15901 2304 23851 38192 66150 98490 694575 1034145 299001 299001 4.52 3.04 14.93 30.14 18.40 22.40 0.307 0.000 0.000
6835 7639 0.00 77280 0 0 10063 0.0 18091 2458 27137 44618 77280 114391 888720 1315491 358288 358288 4.64 3.13 16.74 30.14 18.40 22.40 0.307 0.000 0.000
7308 7733 0.00 85680 0 0 10500 0.0 20423 2612 30635 49467 85680 126168 1028160 1514016 424897 424897 4.96 3.37 17.26 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 2.57 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.71
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 1.83 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.71
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.57 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.69
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.63 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.65
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.46 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.64
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.33 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.63
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.22 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.62
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.28 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.60
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.20 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.60
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.25 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.59
 11 28.0 26.0 2.0 20.0 OK 2.38 0.84 1.38 1.18 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.58
 12 30.0 28.0 2.0 21.0 OK 2.32 0.86 1.37 1.11 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.58
 13 32.0 30.0 2.0 23.0 OK 2.48 0.81 1.42 1.16 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.57
 14 34.0 32.0 2.0 24.0 OK 2.42 0.83 1.41 1.11 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.57
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 4762 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 4374 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 4445 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 5008 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 5093 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 5180 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000
4703 5269 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 30.14 18.40 22.40 0.307 0.000 0.000
4926 5836 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 30.14 18.40 22.40 0.307 0.000 0.000
5407 5930 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 30.14 18.40 22.40 0.307 0.000 0.000
5645 6489 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 30.14 18.40 22.40 0.307 0.000 0.000
6119 6588 0.00 58800 0 0 8750 0.0 13851 2151 20777 33948 58800 88130 588000 881300 246612 246612 4.19 2.80 14.40 30.14 18.40 22.40 0.307 0.000 0.000
6598 6686 0.00 66150 0 0 9188 0.0 15901 2304 23851 38192 66150 98490 694575 1034145 299001 299001 4.52 3.04 14.93 30.14 18.40 22.40 0.307 0.000 0.000
6835 7242 0.00 77280 0 0 10063 0.0 18091 2458 27137 44618 77280 114391 888720 1315491 358288 358288 4.64 3.13 16.74 30.14 18.40 22.40 0.307 0.000 0.000
7308 7344 0.00 85680 0 0 10500 0.0 20423 2612 30635 49467 85680 126168 1028160 1514016 424897 424897 4.96 3.37 17.26 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 3.02 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.92
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 2.13 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.92
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.82 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.87
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.87 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.80
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.66 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.78
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.50 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.76
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.37 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.74
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.43 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.71
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.33 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.70
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.38 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.68
 11 28.0 26.0 2.0 20.0 OK 2.38 0.84 1.38 1.30 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.67
 12 30.0 28.0 2.0 21.0 OK 2.32 0.86 1.37 1.23 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.66
 13 32.0 30.0 2.0 23.0 OK 2.48 0.81 1.42 1.27 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.64
 14 34.0 32.0 2.0 24.0 OK 2.42 0.83 1.41 1.21 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 0.64
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 100.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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External Stability_Wall 7_1053+00 to 1056+12

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 5567 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 5066 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 5099 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 5702 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 5761 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 5824 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000
4703 5893 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 30.14 18.40 22.40 0.307 0.000 0.000
4926 6493 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 30.14 18.40 22.40 0.307 0.000 0.000
5407 6571 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 30.14 18.40 22.40 0.307 0.000 0.000
5645 7155 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 30.14 18.40 22.40 0.307 0.000 0.000
6119 7240 0.00 58800 0 0 8750 0.0 13851 2151 20777 33948 58800 88130 588000 881300 246612 246612 4.19 2.80 14.40 30.14 18.40 22.40 0.307 0.000 0.000
6598 7325 0.00 66150 0 0 9188 0.0 15901 2304 23851 38192 66150 98490 694575 1034145 299001 299001 4.52 3.04 14.93 30.14 18.40 22.40 0.307 0.000 0.000
6835 7903 0.00 77280 0 0 10063 0.0 18091 2458 27137 44618 77280 114391 888720 1315491 358288 358288 4.64 3.13 16.74 30.14 18.40 22.40 0.307 0.000 0.000
7308 7993 0.00 85680 0 0 10500 0.0 20423 2612 30635 49467 85680 126168 1028160 1514016 424897 424897 4.96 3.37 17.26 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 2.89 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.79
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 2.05 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.79
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.76 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.76
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.81 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.71
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.62 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.69
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.47 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.68
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.35 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.67
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.41 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.65
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.31 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.64
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.37 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.62
 11 28.0 26.0 2.0 20.0 OK 2.38 0.84 1.38 1.29 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.62
 12 30.0 28.0 2.0 21.0 OK 2.32 0.86 1.37 1.22 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.61
 13 32.0 30.0 2.0 23.0 OK 2.48 0.81 1.42 1.26 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.60
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 7.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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External Stability_Wall 8_1060+45 to 1078+80.xls

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 5338 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 4883 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 4942 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 5550 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 5628 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 5710 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000
4703 5794 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 30.14 18.40 22.40 0.307 0.000 0.000
4926 6404 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 30.14 18.40 22.40 0.307 0.000 0.000
5407 6496 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 30.14 18.40 22.40 0.307 0.000 0.000
5645 7093 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 30.14 18.40 22.40 0.307 0.000 0.000
6119 7191 0.00 58800 0 0 8750 0.0 13851 2151 20777 33948 58800 88130 588000 881300 246612 246612 4.19 2.80 14.40 30.14 18.40 22.40 0.307 0.000 0.000
6598 7289 0.00 66150 0 0 9188 0.0 15901 2304 23851 38192 66150 98490 694575 1034145 299001 299001 4.52 3.04 14.93 30.14 18.40 22.40 0.307 0.000 0.000
6835 7882 0.00 77280 0 0 10063 0.0 18091 2458 27137 44618 77280 114391 888720 1315491 358288 358288 4.64 3.13 16.74 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 3.17 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.92
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 2.24 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.92
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.91 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.87
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.96 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.80
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.75 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.78
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.58 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.76
 7 20.0 18.0 2.0 14.0 OK 2.11 0.95 1.28 1.44 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.74
 8 22.0 20.0 2.0 16.0 OK 2.34 0.86 1.35 1.51 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.71
 9 24.0 22.0 2.0 17.0 OK 2.26 0.88 1.34 1.40 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.70
 10 26.0 24.0 2.0 19.0 OK 2.46 0.81 1.40 1.45 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.68
 11 28.0 26.0 2.0 20.0 OK 2.38 0.84 1.38 1.36 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.67
 12 30.0 28.0 2.0 21.0 OK 2.32 0.86 1.37 1.29 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.66
 13 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 10.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 5845 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 5319 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 5354 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 5987 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 6049 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 6116 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000
4703 6187 0.00 29400 0 0 6125 0.0 7067 1536 10600 16974 29400 45815 205800 320705 97555 97555 3.32 2.13 9.74 30.14 18.40 22.40 0.307 0.000 0.000
4926 6818 0.00 36960 0 0 7000 0.0 8551 1690 12827 21339 36960 56896 295680 455168 126592 126592 3.43 2.22 11.55 30.14 18.40 22.40 0.307 0.000 0.000
5407 6899 0.00 42840 0 0 7438 0.0 10176 1844 15265 24734 42840 65272 364140 554808 160831 160831 3.75 2.46 12.07 30.14 18.40 22.40 0.307 0.000 0.000
5645 7513 0.00 51870 0 0 8313 0.0 11943 1997 17915 29947 51870 78337 492765 744202 200697 200697 3.87 2.56 13.88 30.14 18.40 22.40 0.307 0.000 0.000
6119 7601 0.00 58800 0 0 8750 0.0 13851 2151 20777 33948 58800 88130 588000 881300 246612 246612 4.19 2.80 14.40 30.14 18.40 22.40 0.307 0.000 0.000
6598 7691 0.00 66150 0 0 9188 0.0 15901 2304 23851 38192 66150 98490 694575 1034145 299001 299001 4.52 3.04 14.93 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 1.91 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.67
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 1.36 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.67
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.17 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.65
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.22 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.62
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.09 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.61
 6 18.0 16.0 2.0 14.0 OK 2.53 0.79 1.39 1.13 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.60
 7 20.0 18.0 2.0 15.0 OK 2.42 0.83 1.37 1.03 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.59
 8 22.0 20.0 2.0 17.0 OK 2.64 0.76 1.44 1.07 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.58
 9 24.0 22.0 2.0 19.0 OK 2.83 0.71 1.49 1.09 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.57
 10 26.0 24.0 2.0 20.0 OK 2.72 0.74 1.47 1.02 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.57
 11 28.0 26.0 2.0 22.0 OK 2.89 0.69 1.52 1.04 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.56
 12 30.0 28.0 2.0 24.0 OK 3.03 0.66 1.57 1.06 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.56
 13 32.0 30.0 2.0 25.0 OK 2.93 0.68 1.54 1.01 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.55
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 4.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 3542 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 25.80 14.72 16.72 0.307 0.000 0.000
2514 3270 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 25.80 14.72 16.72 0.307 0.000 0.000
3004 3328 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 25.80 14.72 16.72 0.307 0.000 0.000
3252 3742 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 25.80 14.72 16.72 0.307 0.000 0.000
3727 3810 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 25.80 14.72 16.72 0.307 0.000 0.000
3987 4219 0.00 26460 0 0 6125 0.0 5724 1383 8586 15277 26460 41846 185220 292922 73295 73295 2.77 1.75 10.50 25.80 14.72 16.72 0.307 0.000 0.000
4452 4292 0.00 31500 0 0 6563 0.0 7067 1536 10600 18187 31500 49088 236250 368156 97555 97555 3.10 1.99 11.03 25.80 14.72 16.72 0.307 0.000 0.000
4718 4698 0.00 39270 0 0 7438 0.0 8551 1690 12827 22673 39270 60452 333795 513842 126592 126592 3.22 2.09 12.81 25.80 14.72 16.72 0.307 0.000 0.000
5000 5099 0.00 47880 0 0 8313 0.0 10176 1844 15265 27644 47880 72951 454860 693030 160831 160831 3.36 2.20 14.59 25.80 14.72 16.72 0.307 0.000 0.000
5449 5179 0.00 54600 0 0 8750 0.0 11943 1997 17915 31523 54600 82460 546000 824600 200697 200697 3.68 2.43 15.13 25.80 14.72 16.72 0.307 0.000 0.000
5732 5578 0.00 64680 0 0 9625 0.0 13851 2151 20777 37343 64680 96943 711480 1066373 246612 246612 3.81 2.54 16.91 25.80 14.72 16.72 0.307 0.000 0.000
6023 5975 0.00 75600 0 0 10500 0.0 15901 2304 23851 43648 75600 112560 907200 1350720 299001 299001 3.96 2.66 18.69 25.80 14.72 16.72 0.307 0.000 0.000
6464 6059 0.00 84000 0 0 10938 0.0 18091 2458 27137 48497 84000 124338 1050000 1554219 358288 358288 4.27 2.88 19.24 25.80 14.72 16.72 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 1.98 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.71
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 1.41 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.71
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.21 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.69
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.25 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.65
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.12 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.64
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.02 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.63
 7 20.0 18.0 2.0 15.0 OK 2.42 0.83 1.37 1.06 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.61
 8 22.0 20.0 2.0 17.0 OK 2.64 0.76 1.44 1.09 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.60
 9 24.0 22.0 2.0 18.0 OK 2.54 0.79 1.42 1.01 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.59
 10 26.0 24.0 2.0 20.0 OK 2.72 0.74 1.47 1.04 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.58
 11 28.0 26.0 2.0 22.0 OK 2.89 0.69 1.52 1.06 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.58
 12 30.0 28.0 2.0 23.0 OK 2.79 0.72 1.50 1.01 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.57
 13 32.0 30.0 2.0 25.0 OK 2.93 0.68 1.54 1.03 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 0.57
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 5.0 105.0 115.0 32.0 100.0 28.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 3662 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 25.80 14.72 16.72 0.307 0.000 0.000
2514 3373 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 25.80 14.72 16.72 0.307 0.000 0.000
3004 3426 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 25.80 14.72 16.72 0.307 0.000 0.000
3252 3846 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 25.80 14.72 16.72 0.307 0.000 0.000
3727 3909 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 25.80 14.72 16.72 0.307 0.000 0.000
4211 3974 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 25.80 14.72 16.72 0.307 0.000 0.000
4452 4393 0.00 31500 0 0 6563 0.0 7067 1536 10600 18187 31500 49088 236250 368156 97555 97555 3.10 1.99 11.03 25.80 14.72 16.72 0.307 0.000 0.000
4718 4803 0.00 39270 0 0 7438 0.0 8551 1690 12827 22673 39270 60452 333795 513842 126592 126592 3.22 2.09 12.81 25.80 14.72 16.72 0.307 0.000 0.000
5179 4877 0.00 45360 0 0 7875 0.0 10176 1844 15265 26189 45360 69111 408240 621999 160831 160831 3.55 2.33 13.35 25.80 14.72 16.72 0.307 0.000 0.000
5449 5283 0.00 54600 0 0 8750 0.0 11943 1997 17915 31523 54600 82460 546000 824600 200697 200697 3.68 2.43 15.13 25.80 14.72 16.72 0.307 0.000 0.000
5732 5685 0.00 64680 0 0 9625 0.0 13851 2151 20777 37343 64680 96943 711480 1066373 246612 246612 3.81 2.54 16.91 25.80 14.72 16.72 0.307 0.000 0.000
6179 5765 0.00 72450 0 0 10063 0.0 15901 2304 23851 41829 72450 107870 833175 1240505 299001 299001 4.13 2.77 17.46 25.80 14.72 16.72 0.307 0.000 0.000
6464 6166 0.00 84000 0 0 10938 0.0 18091 2458 27137 48497 84000 124338 1050000 1554219 358288 358288 4.27 2.88 19.24 25.80 14.72 16.72 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 25.80 14.72 16.72 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 2.33 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.54
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 1.67 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.54
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.45 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.54
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.52 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.53
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.37 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.53
 6 18.0 16.0 2.0 13.0 OK 2.18 0.92 1.29 1.25 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.53
 7 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 8 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 9 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 10 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 11 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 12 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 13 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 1.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 4323 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 4012 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 4118 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 4675 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 4788 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000
4211 4898 0.00 24570 0 0 5688 0.0 5724 1383 8586 14185 24570 38857 159705 252571 73295 73295 2.98 1.89 9.23 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 8.0 OK 3.05 0.66 1.40 2.51 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.63
 2 10.0 8.0 2.0 8.0 OK 2.16 0.93 1.21 1.80 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.63
 3 12.0 10.0 2.0 9.0 OK 2.05 0.98 1.21 1.55 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.61
 4 14.0 12.0 2.0 11.0 OK 2.38 0.84 1.32 1.62 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.59
 5 16.0 14.0 2.0 12.0 OK 2.27 0.88 1.30 1.45 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.58
 6 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 7 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 8 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 9 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 10 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 11 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 12 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 13 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 3.0 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 1.00
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1906 4662 0.00 6720 0 0 3500 0.0 1131 615 1696 3880 6720 12572 26880 50288 8824 8824 1.31 0.70 6.60 30.14 18.40 22.40 0.307 0.000 0.000
2514 4303 0.00 8400 0 0 3500 0.0 1767 768 2650 4850 8400 14840 33600 59360 15555 15555 1.85 1.05 5.90 30.14 18.40 22.40 0.307 0.000 0.000
3004 4392 0.00 11340 0 0 3938 0.0 2544 922 3816 6547 11340 19247 51030 86609 24943 24943 2.20 1.30 6.41 30.14 18.40 22.40 0.307 0.000 0.000
3252 4967 0.00 16170 0 0 4813 0.0 3463 1075 5194 9336 16170 26642 88935 146531 37413 37413 2.31 1.40 8.19 30.14 18.40 22.40 0.307 0.000 0.000
3727 5068 0.00 20160 0 0 5250 0.0 4523 1229 6784 11639 20160 32466 120960 194796 53389 53389 2.65 1.64 8.71 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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 Minimum * * *    *
  * * * Reinforcement Over- Eccen- Bearing * * Water * * f * f * f * *
 H Ho D L Length turning tricity Sliding Resitance β λ d γ[rf] γ[bf] [bf] γ[fs] [fs] c[fs] u q1 q2
 (ft) (ft) (ft) (ft) Requirement CDR CDR CDR CDR (deg) (ft) (ft) (pcf) (pcf) (deg) (pcf) (deg) (psf) (deg) (psf) (psf) CW
     > = 1 < = 1 > = 1 > = 1                                                            
 1 8.0 6.0 2.0 9.0 OK 3.86 0.52 1.57 1.09 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 -0.03
 2 10.0 8.0 2.0 10.0 OK 3.38 0.59 1.52 1.02 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.03
 3 12.0 10.0 2.0 12.0 OK 3.64 0.55 1.61 1.10 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.11
 4 14.0 12.0 2.0 13.0 OK 3.32 0.60 1.56 1.03 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.14
 5 16.0 14.0 2.0 15.0 OK 3.54 0.56 1.63 1.10 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.18
 6 18.0 16.0 2.0 16.0 OK 3.30 0.61 1.59 1.04 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.20
 7 20.0 18.0 2.0 18.0 OK 3.49 0.57 1.64 1.09 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 0.24
 8 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 9 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 10 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 11 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 12 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 13 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 14 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 15 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 16 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 17 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 18 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 19 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 20 0.0 0.0 0.0 0.0 OK #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.0 0.0 -14.2 105.0 115.0 32.0 105.0 30.0 0.0 30.0 250 250 #DIV/0!
 

*       Indicates required input Note:
Disclaimer:  No Warranty, expressed or implied, is made by the author or the Florida Department of Transportation

                    (FDOT) as to the accuracy and the functioning of this program or the results it produces; 
                    nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by   
                     the author or the FDOT in any connection therewith.   
  
 H       Wall Height H = Ho + D  
 Ho       Wall Height above ground (feet)  
 D        Wall Embeddment Depth (feet)   
 L        Reinforcing Strap Length (feet)
 CDR Capacity-Demand Ratio for :
     Overturning = Mr / Mo => 1.0
     Eccentricity = e / (L/4) =< 1.0
     Sliding = Fr / Fd => 1.0
     Bearing Resistance = qr / qvb => 1.0
 β Slope of backfill soil (degrees)
 λ Horizontal distance from the back of the wall to the top of the slope (for broken-back slopes) (feet)
 Use λ >= 2*H when modeling infinite slopes
 d Water depth below base of leveling pad (feet)
 γ[rf]    Reinforced fill unit weight (pounds per cubic foot)
 γ[bf]    Backfill soil unit weight (pounds per cubic foot)
 f [bf]  Backfill soil angle of internal friction (degrees)
 γ[fs]    Foundation Soil unit weight (pounds per cubic foot)
 f [fs]  Foundation Soil angle of internal friction (degrees)
 c[fs]    Foundation Soil cohesion (pounds per square foot)                   
  f u        Base Angle of Internal Friction (degrees) (Sliding)                                                                                                                    

q1       Surcharge load over reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
q2       Surcharge load behind reinforced soil mass (pounds per square foot) - Should be zero when modeling infinite slopes
Cw  Cw = 0.5 for d =< 0, Cw=1.0 for d => 1.5*L + D                                                                                      
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qvb qr h W1 W2 W3 q1V α Ft qt Fd Fr Rv Rv2 Mr Mr2 Mo Mo2 e e2 L' Nc Nq Ng Kabh Kabs Kabs2
(psf) (psf) (ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (deg) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs/ft) (lbs-ft/ft) (lbs-ft/ft) (lbs-ft/ft) (ft) (ft) (ft) [fs] [fs] [fs] [bf] [bf] [bf]

1824 1931 0.00 7560 0 0 3938 0.0 1131 615 1696 4365 7560 14144 34020 63646 8824 8824 1.17 0.62 7.75 30.14 18.40 22.40 0.307 0.000 0.000
2229 2262 0.00 10500 0 0 4375 0.0 1767 768 2650 6062 10500 18550 52500 92750 15555 15555 1.48 0.84 8.32 30.14 18.40 22.40 0.307 0.000 0.000
2552 2777 0.00 15120 0 0 5250 0.0 2544 922 3816 8730 15120 25662 90720 153972 24943 24943 1.65 0.97 10.06 30.14 18.40 22.40 0.307 0.000 0.000
2964 3003 0.00 19110 0 0 5688 0.0 3463 1075 5194 11033 19110 31486 124215 204659 37413 37413 1.96 1.19 10.62 30.14 18.40 22.40 0.307 0.000 0.000
3281 3514 0.00 25200 0 0 6563 0.0 4523 1229 6784 14549 25200 40583 189000 304369 53389 53389 2.12 1.32 12.37 30.14 18.40 22.40 0.307 0.000 0.000
3697 3719 0.00 30240 0 0 7000 0.0 5724 1383 8586 17459 30240 47824 241920 382592 73295 73295 2.42 1.53 12.93 30.14 18.40 22.40 0.307 0.000 0.000
4010 4230 0.00 37800 0 0 7875 0.0 7067 1536 10600 21824 37800 58905 340200 530145 97555 97555 2.58 1.66 14.69 30.14 18.40 22.40 0.307 0.000 0.000

#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000
#DIV/0! #DIV/0! 0.00 0 0 0 0 #DIV/0! 0 0 0 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0! 30.14 18.40 22.40 0.307 0.000 0.000

   **  Note:  This spreadsheet does not analyze Global
 Stability or Wall Settlement.

qvb      Maximum Vertical Pressure at base of the structure (psf): qvb = Rv2 / L' Nc       Cohesion Bearing Resistance Factor : Nc = (Nq-1)cot(f ) if f>0; for f=0 Nc=5.14
qr Minimum Factored bearing resistance including footing embedment (i.e. overburden) term (qNq) Ng       Footing Width Bearing Resistance Factor : Ng = 2*(Nq+1)*tan(f )
h h = Wall height for backfill stress calculations (H+Ltanβ for infinite slopes and H+λTanα for broken back slopes with λ < 2*H) (ft) Nq       Embedment Bearing Resistance Factor : Nq = [e^PI*tan(f )]*N(f ); N(f )=tan^2(PI/4 + f /2)
W1 Reinforced fill weight (lbs/ft) Kabh     Backfill earth pressure coefficient when retained soil is horizontal
W2 Sloped backfill weight over reinforced area (lbs/ft) Kabs     Backfill earth pressure coefficient when retained soil is at slope β (infinite slope)
W3 Flat backfill weight over reinforced area (lbs/ft) Kabs2  Backfill earth pressure coefficient for broken back slopes
q1V Surcharge vertical force over reinforced area (lbs/ft)
α Resultant earth pressure inclination (deg)
Ft Total resultant horizontal backfill force (lbs/ft)
qt Total resultant horizontal surcharge force (q2) (lbs/ft)
Fd Driving force (Sum of factored horizontal components of total horizontal foces) (lbs/ft)
Fr Resisting foce (Sum of factored resisting foces * Tan φu) (lbs/ft)
Rv Sum of factored vertical forces acting within reingorced soil mass without live load (q1L) used in sliding CDR calculation (lbs/ft)
Rv2 Sum of factored vertical forces acting within reingorced soil mass including live load - used in calculation of qvb for bearing CDR (lbs/ft)
Mr Sum of Resisting Moments without live load (lbs-ft/ft)
Mr2 Sum of Resisting Moments including live load - used in calculation of e2 for bearing CDR (lbs-ft/ft)
Mo Sum of Overturning Moments(lbs-ft/ft)
Mo2 Sum of Overturning Moments from case S-1-b (lbs-ft/ft)
e        Eccentricity {L/2 - [(Mr-Mo)/Rv]} (ft) [for overturning]
e2 Eccentricity {L/2 - [(Mr2-Mo2)/Rv2]} (ft) [for bearing stress calculation]
L' Effective foundation width (feet): L'= L - 2*e2
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GRAVITY WALL STABILITY ANALYSES 
 
 
 
 
 
 
 
 
 
 
 
 



























































 

 
 
 
 
 
 
 
 
 
 

CONSOLIDATION TEST RESULTS 
 
 
 
 
 
 
 
 
 
 
 
 
 





















































































































































































































































 

 
 
 
 
 
 
 
 
 

CPT SOUNDING LOGS 
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