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Re:  BYU Capstone Final Report
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Dear Mr. Nordquist,

We have completed the final report for the Spanish Fork Pedestrian Bridge project. The

extent of this report is in compliance with the BYU Capstone agreement and includes a

geotechnical section as well as a bridge foundation design section. Recommendations

for the project are provided for earthwork consideration, design of shallow foundations

and deep foundations, slope stability, pavement design, design loading, and anchor bolt
design.

We appreciate the opportunity to work on this project and are grateful for the
experience we gained by doing so.

Sincerely,
Team Cedar
Nathan Niederhauser

Sarah Partington
Kayla Wolfley
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Introduction

This report includes a geotechnical report and structural foundation report for a
pedestrian bridge to be built in Spanish Fork, UT near 8650 S 1100 E. The geotechnical
report is based upon samples taken from boring holes drilled on November 11, 2022. It
contains information and recommendations related to earthworks (grading, drainage,
and bearing capacity), groundwater, seismic analysis, liquefaction, slope stability, bridge
scour, and pavement design. Maps showing the site and boring locations are shown in
Appendix B along with all boring logs and laboratory results.

The structural foundation report for the bridge contains alternative designs for the cast-
in-place concrete bridge foundations. Both deep and shallow foundations have been
considered, and environmental concerns such as concrete cost and the natural terrain
have been addressed in design. Assumed live and dead loads used in the bridge analysis
and design are also explained in the report. Because the bridge is prefabricated, its design
will not be included in this report.

Team Cedar has provided work for this Capstone project “as is” in accordance with
generally accepted geotechnical and structural engineering practices in the area. Project
results cannot be construed as work performed by licensed professionals and cannot be
used as “stamped deliverables” without first being reviewed, approved, and stamped by
a qualified and relevant licensed professional engineer.
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Schedule

Table 1 Project timeline including accomplishments and challenges.

Date Milestone Notes on Accomplishments/ Challenges
9/12/2022 Formatlogrgzlg)apstone Decided on team name
9/19/2022 Received Team Read through assignment to gain a general
Assignment understanding of the scope of the project
10/17/2022 Capsto.ne Kickoff Met Project Mentor
Dinner
Filled out boring log for samples. Brought
11/11/2022 Drilling Site Visit samples to the BYU soils lab. Qompletgd a
general survey of area to obtain elevation and
slope data
11/14/2022 Completed Scope of | Turned in our completed Scope of Work and
Work sent to mentor.
Initiated soil testing, calculations, and analysis.
Start Completing Started compiling the report. Faced challenging
11/28/2022 | Phase 1: Geotechnical | concepts we needed further guidance on.
Report Resolved challenges associated with missing
soil sample.
Got further guidance on the geotechnical report
1/23/2023 Met with Dr. Rollins | and became better equipped to face many of
the technical challenges we were facing.
Encountered sluff in the Shelby tube that made
2/6/2022 Opened Shelby Tube | it challenging to run the tests we intended to.
Ran the tests we could.
2/21/2023 Started Phase 2: Met with our structural mentor to get needed
Structural Report information and discuss challenges
Finished ro.ugh draft of Began fine tuning final draft of geotechnical
Geotechnical Report . . .
3/6/2023 ) . report. Obtained loading information to move
and obtained loading . : .
: : forward with the foundation design.
information
Finished the Shallow | Had trouble finding free software for foundation
3/13/2023 | and Deep Foundation | design that would fit our needs. Eventually, a
Design demo version of Enercalc was found.
. ) Team now finished both phases of our project.
3/20/2023 Finished Phase 2. Final report was fine-tuned and delivered to our
Structural Report .
mentor for review.
Meet with Mentor for | Will apply feedback before submitting our final
3/24/2023 Report Feedback deliverable.
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Assumptions & Limitations

This report has been prepared in accordance with generally accepted soil and
foundations engineering practices with the occasional modification for student use.
Limitations include any data that could not be obtained before the end of the semester
and therefore was assumed for the scope of the project. This report is also limited by the
students’ level of knowledge and experience.

The recommendations given are based on soil obtained from two borings as shown
Appendix B and soil testing conducted at Brigham Young University. Because the study
was confined to two borings, subsurface conditions may differ significantly from the
results of drilling.

Groundwater levels may also vary from the levels recorded in this report depending on
the time of year and the year-on-year changes to the groundwater table.

Assumptions for the layering of the soil were determined by using the shallowest depths
for each layer recorded from the log and by assuming that all fine-grained soils are clay.
In calculating the density of each layer, the lowest friction angle calculated from the SPT
blowcounts was used, along with the US Navy 11.13 graph to then determine the dry
density of each layer. Moist and saturated densities were then calculated accordingly.

The bearing capacity of the soil used assumptions of an N value of 22 based off the
lowest N value from the running average of N(60) values. Additionally, an assumed phi
value of 35 was used for the structural fill. Final calculations assumed a width of 0.5 feet
and depth of 1 foot.

All soils calculations were assumed to have a factor of safety of 3.

When the team took the samples back to BYU's soil lab, sample B-5@4 was found to be
missing. As a result, the properties of this sample were assumed to be like surrounding
samples. Additionally, the material gathered in the Shelby tube was insufficient to run
certain soils testing and thus aspects of that layer were limited to a pocket penetrometer
reading.
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Students assumed unverified preliminary loadings provided by mentors at Consor
Engineering. Additionally, it was assumed that seismic design must be considered for
Spanish Fork.

There were limited design tools available to the students while designing the foundations.
Ultimately, a Demo version of Enercalc was used for the foundation design and Simpson
Strong Tie's Anchor Designer was used to design anchors for the bridge into the concrete.
Because Team Cedar did not have the plans for the prefabricated bridge, the analysis was
preliminary, and the anchor designs especially may not reflect what the finished bridge
designs show. Concrete breakout in shear was not evaluated for the anchor design and
the response of the foundation designs to lateral forces were both outside the scope of
this project and should be investigated before completion of the ultimate foundation
design.
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Design, Analysis & Results

The design, analysis, and results for this project are found in the geotechnical report and
structural report presented in the following pages.
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Phase one: Geotechnical Report
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Site Conditions

The site is located in Spanish Fork, UT near 8650 S 1100 E. Two boring holes were
drilled which will be referred to as B-05 and B-06 in the report. B-05 was located at
40.075207 N,-111.629274 E and B-06 at 40.074953 N, -111.629295 E. There was an
existing asphalt trail next to B-05 and private property near B-06. At both boring holes,
vegetation covered the soil and there were relatively flat grades. The Spanish Fork River
runs between the two boring holes. The ground slopes a max of 2.2 feet vertically to 1
foot horizontally a few feet away from both boring holes to the river which lies 10 - 20
feet lower than the elevation of the boring hole locations. An existing vehicle road is the
only structure within significant distance of the boring holes and will remain in place
during the construction of the pedestrian bridge as well as afterward.

Earthworks
A. Grading

All grades must provide effective drainage away from proposed structures and direct
water towards designed drainage control systems during and after construction. Based
on the soil encountered onsite and the analysis of it, we provide the following
recommendations.

1. Subgrade Preparation: Existing unsuitable fill, topsoil, vegetation, debris,
organics, and other unsuitable material should be removed within 5 feet of the
proposed footings to reduce likelihood of differential settlement. Removed fill
should be replaced with fill to meet the standards detailed in the “Fill Material
Types” section. A geotechnical engineer should observe footing excavation prior
to structural fill or concrete placement.

2. Excavation: If excavation is required beneath the water table, dewatering should
occur. The water level should remain below the base of the excavation during fill
and concrete installment.

If there is excavation of the existing fill, natural clay, silt and/or sand, the
temporary unretained slopes should be 1 2 horizontal to 1 vertical or flatter.
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Additional evaluation of excavation slopes may be required by a qualified
engineer during the construction process to ensure safe working conditions.

3. Compaction: Existing fill should be removed and replaced with fill to meet the
following standards per ASTM D 1557 and 2018 IBC.

Table 2 Fill Lift thickness, Compaction and Moisture content requirements.

Item Description

Loose thickness to be 4” or less if
hand-operated compaction
equipment is used. A loose
thickness of 12" or less is
acceptable if a smooth wheel roller
or other heavy equipment is used.
95% of the material’'s maximum dry
density

Within 2% of optimum moisture
content as determined by the
modified Proctor test at the time of
placement and compaction

Fill Lift Thickness

Compaction

Moisture Content

Structural fill should be frequently tested for conformance with compaction
requirements.

4. Fill Material Types: Materials used for structural and general fill should meet the
following material requirements per UDOT Standard Specification.
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Table 3 Fill Requirements

Requirements
Gradation
Fill type* Application % Fi
yp PP _ % Finer Plasticity
Size by
weight
MSE Backfill MSE Reinforced zone UDOT Standard Specifications Section 02056
Borrow Embankment fill UDOT Special Provision 02832S
. Liquid limit 30 max
Required for all fill 3nch 100 Plasticity Index 6 max
Structural placed under .
fillxx foundations and No. 4 Sieve | 2560
pavements No.200 | 15max
Pumping or deflecting 4-inch 100
Stabilization | subgrades. To be used Non- Plastic; Coarse
fill in combination with Angular Rock
geotextiles No 200 5 max
Used in non-structural
areas and as cover
General fill around the perimeter of Onsite Native Soils
structures not deeper
than 2 feet.

*All fill should consist of approved material that are free of organic matter and debris.
Frozen material should not be used, and fill should not be placed on a frozen subgrade. A
sample of each material type should be submitted to the geotechnical engineer for
evaluation.

**Structural fill placed beneath the water table should consist of free- draining gravel with
less than 5% passing the No. 200 sieve with a filter fabric between the free- draining gravel
and natural soil.

5. Construction: This report does not reflect methods or consideration for
construction of the project. Furthermore, those associated with the design
process do not assume the safety of the construction process. All construction
considerations and project site safety should be assumed by the contractor. Any
questions or modifications during the construction process should be addressed
to a licensed engineer and are beyond the scope of this report.
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B. Drainage:

Adequate draining should be maintained throughout the lifetime of the structure, as
water retained next to the structure may result in soil movements greater than those
discussed in this report. Drainage should be incorporated into structural designs to
direct water away from structures and wall faces to prevent hydrostatic pressures from
developing.

C. Bearing Capacity

The allowable bearing capacity of footings was calculated to be 2500 psf for footings
with a base width greater than or equal to 0.5 feet and an embedment greater than or
equal to 30 inches for frost depth. Footings should bear on undisturbed native soil or
structural fill extending down to the undisturbed native soil. Settlement for the allowable
bearing capacity is expected to be less than one inch.

D. Lateral Earth Pressures

The limiting factor for later earth pressure against the shallow foundation footings is a
horizontal seismic force of 93 kips. The active, at-rest, and passive lateral earth
pressures are 180, 1284, and 2907 Ibs/ft respectively.

Groundwater

Groundwater was encountered onsite while drilling bore holes. While the bore holes
remained open, the ground water levels were observed. On the south end of the site, in
boring hole B-5, ground water was found at 12 feet below ground level (table 4). On the
north side of the site, in boring hole B-6, ground water was found at 9 feet below ground
level.

Table 4 Ground water level at each boring site.

. Groundwater level (ft below
Site
ground level)
B-5 12
B-6 9
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Groundwater fluctuations naturally occur due to seasonal variations in precipitation,
runoff, irrigation, and other factors not present at the time the borings were performed.
Thus, groundwater levels during construction and throughout the life of the pedestrian
bridge may be higher or lower than the levels noted in this report.

Seismic

The seismic design maps created by SEAOC and OSHPD based on the National Seismic
Hazard Map database were searched to find the following geotechnical parameters.
The peak ground acceleration (PGA) and spectral accelerations for both 0.2 seconds

(Ss) and 1 second (S1) intervals were found in accordance with ASCE 7-16. These values
should be adjusted for site effects where appropriate.

Table 5 Seismic Considerations

Description Values
AASHTO LRFD Seismic Site Classification D

Site Latitude 40.075
Site Longitude -111.629
Peak Ground Aceleration (PGA psf) 0.646

Ss Spectral Acceleration for a Short Period (0.2 Sec) - Site Class D 1.421

S1 Spectral Acceleration for a 1-Second Period (1.0 Sec) - Site Class D  0.529

Fa Site Coefficient for a Short Period 1.2

Feca Site Amplification Factor at PGA 1.2

The nearest fault is the Provo section of the Wasatch Fault, the nearest segment of
which is located approximately 1.3 miles from the site.

Liquefaction

The northern side of the river is shown as having high liquefaction potential and the
southern side is shown as having low to very low liquefaction potential (Christenson,
Shaw, 2008). An in-depth liquefaction analysis was beyond the scope of this report.
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Slope Stability

Our analysis of both slopes under the bridge indicates that the proposed loadings from
the bridge abutments will maintain a factor of safety against slope failure of 1.4 or
higher for both slopes.

Bridge Scour

The designs for this bridge include options for a spread footing or deep foundation
design at each end of the bridge. Accordingly, we do not anticipate placing a pier or any
type of foundation in the water and therefore bridge scour to the foundations will not
occur from the river. Hence, the only place where scour could occur would be along the
embankment under the bridge.

We calculated from the Federal Emergency Management Agency that a 100-year flood
would raise the elevation of stream water to 4642 feet. This would raise the water level
14 feet from the bottom of the streambed. To prevent against scour to the slope under
the abutments, we recommend either placing riprap to an elevation of 14 feet on the
slope and 25 feet laterally on either side of the bridge or using concrete slope paving for
similar dimensions. Additional study of the stability of the slope with concrete paving
and possible retaining walls should be considered should this option be chosen.

Requirements for the specifications of the riprap can be found below according to
UDOT Standard Specifications Section 02373.

Table 6 Required physical properties of riprap.

Physical Properties
Property Value Test Method
Specific Gravity 2.5 min AASHTO T 85
Absorption 2% max AASHTO T 85
Soundness of Aggregate using
i )
Sodlurrcl)rSulfate 12 /cérmax AASHTO T 104
Magnesium Sulfate 17.5% max

Resistance to Degradation 40% max AASHTO T 96

Page 17 of 70



.
BY U ENGINEERING CAPSTONE

Civil & Construction Engineering

Table 7 Required gradation limits of riprap.

Riprap Gradation Limits
Rock Diameter Range Percent of Gradation
(ft) Smaller Than
1.5Dsp to 1.7Dso 100
1.2Dsoto 1.4Dso 85
1.0Dsp to 1.15Ds0 50
0.4Dso to 0.6Dso 15
0.1Dso 10

Deep Foundation Recommendations

A deep foundation recommendation was provided per request of the client. The
proposed design includes two cast-in place piers on each side of the bridge, to which
the anchor bolts would connect. The piers have a diameter of two feet and a depth of
32.5 feet with no belled-out bottom feature. This design results in an allowable skin
friction resistance force of 175 tons.

Pavement Design

Pavement sections were designed in accordance with AASHTO and designed for
pedestrian, bike, and small maintenance vehicle traffic. Note that loads produced by
vehicles larger than a standard pickup truck carrying maintenance materials were not
included in the design.

It was calculated that there would be approximately 0.94 ESALs/year with the
assumption that one maintenance vehicle would cross the bridge each month. The
pedestrian bridge is next to a standard roadway bridge, so it is unlikely that many
vehicles will use the trail bridge as opposed to the main road.

Using AASHTO’s pavement design equations and UDOT's General Guidelines for Trail
Thickness, the following pavement section was created.
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Table 8 Pavement Design section and required thickness.

Pavement Section Thickness (in)
Hot Mix Asphalt Topping 3
Compacted Aggregate Base 6
Subbase NA
Subgrade NA

Pavement should be sloped to prevent water from accumulating on the trail as water
accumulation of the trail can cause early deterioration of the pavement. The aggregate
base should be designed to allow for drainage beneath the pavement as well.

General Comments

The recommendations, analysis, and result of this report are based on our
understanding of the scope of the project and data collected from drilling. Weather,
variations in subsurface conditions, and other parameters outside of the scope or
control of this project may require modification to original designs. Such modifications
should be solved through the retention of a licensed geotechnical engineer.

Additionally, anything that has not been stated as a specific finding is outside the scope
of this report. This includes environmental analyses and if such concerns of
environmental hazards are warranted, an environmental agency should be contacted to
conduct a thorough analysis.

Information contained in this report is intended for the use of AGEC and their discretion
only.

This report is independent of all contractor and construction procedures. It is also not a
risk assessment report or to be used as a precise estimation for construction costs.
Variations and unspecified costs can occur outside the scope of this project, which is
intended for design purposes only.
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Phase Two: Structural Report
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The following structural report contains solutions for the concrete foundations of a
prefabricated steel pedestrian bridge to be built in Spanish Fork near the Poplar Lane
Trailhead. The bridge design will be performed by other organizations. The soil
properties and bearing capacities used in the design of the foundations were taken
from the geotechnical report presented in Phase 1 of this document. Two shallow
foundation options and a deep foundation option will be presented, and an ultimate
recommendation will be provided. The students in Team Cedar are not professional
engineers and the contents of this report should be reviewed and approved by a
licensed engineer before use in the field.

Bridge Layout

Based on drawings received from the prefabricated bridge designer and specifications
provided by Spanish Fork City, the bridge was taken to be 80’ long and 12" wide. It was
assumed that the bridge structure will consist of steel trusses and have a 4" thick
concrete topping on the surface of the deck. Deviation in the final design of the bridge
from these assumptions will require updated calculations.

Structural Design Loads

The following loads are preliminary and reflect a 10" wide bridge. Due to uncertainty in
the ultimate bridge design, these loads were not scaled up for a 12’ bridge for the
foundation design. If the prefabricated bridge plans show a 12’ wide bridge, these loads
should be recalculated.

Dead Load (DL)
The bridge structure shall be designed for the total bridge wight including the final
concrete deck system.

Pedestrian Loading (PL)
The bridge structure shall be designed for a uniform pedestrian loading of 36 K.

Vehicle loading (VL)

The bridge structure and deck system shall be designed for a small maintenance truck.
The vehicle load shall not be placed in combination with the pedestrian load.
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Wind load (WS)

Pedestrian bridges shall be designed for wind loads as specified in AASHTO signs,
Articles 3.8 and 3.9. The loading shall be based on a wind speed of 110 mph and
applied over the exposed area.

Snow loading (SL)
The bridge structure shall be designed for the total snow load of 18 kips.

Seismic Loading (EQ)
The bridge structure shall be designed for the horizontal and vertical seismic loadings
of 93 kips and 38 kips respectively.

Fatigue Loads (FL)
There is no need to consider fatigue loads to be considered in this case.

Thermal loads (TU)
There is no need to consider thermal loads as the bridge will have slip connections on
one end.

The LRFD load combination that results in the highest design load is the governing
combination. This project’s design load resulted from load combination 6 and was 225
Kips.

Table 9 LRFD load combinations.

LC LRFD load combinations where
111.4D D= Dead Load
2 | 1.2D+1.6L+.5(Lr or S or R) L= Live Load
3| 1.2D+1.6(Lror SorR) + (L or .5W) | Lr= Roof live load
4| 1.2D+W+L+.5(LR or S or R) S snow load
5| 0.9D+W W= wind load
6 | 1.2D+Ev+Eh+L+.2S R= rain load
E= seismic load
7 | 0.9D-Ev+Eh (vertical and horizontal)
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Footings and Foundations

Shallow Foundation Design

The shallow foundation design includes concrete walls and footings, as well as anchors
for the bridge and anchor reinforcement where required. Per Utah code, frost depth was
taken to be 30” and the minimum spot footing size of 20"x20" was considered during
design. Two designs for the concrete abutments on either side of the bridge will be
presented. Because Team Cedar didn’t have access to the designs of the prefabricated
bridge, the designs are based on assumed preliminary loading cases and should be
compared with the actual bridge design.

Both designs utilize 4000 psi concrete as well as Grade 60 #5 rebar. Note that concrete
breakout due to shear forces analysis was outside of the scope of this project.

Option 1: Individual Piers

The first design is for a four-point bearing system, where the bridge is supported by four
individual concrete piers, one at each corner of the bridge. The two piers sharing a side
of the bridge also share a concrete footing due to the size of footings needed to
distribute the load over the soil so that its bearing capacity is sufficient.

The square concrete piers are to be 16" tall and 22" in width. They will be reinforced
with Gr. 60 #5 rebar as shown in Detail 2. The concrete footing is to be 16" tall and have
a length and width of 16" and 4’, respectively. See Detail 1 for more information and for
rebar spacing. The bottom of the footing is to be placed 30" below grade such that the
tops of the piers are approximately 2" above grade.

Anchors to attach the steel bridge to the concrete foundation should be provided as
shown in Detail 3 (Appendix C).
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Plan Vlew

+ —1 ~ 16" THICK 4000PSI CONC
+ \ / FOOTING. SEE DETAIL 1 FOR

REINFORCEMENT (TYP.)

\\ 16 " THICK 4000PSI| SQUARE
CONC PIER. SEE DETAIL 2 FOR

REINFORCEMENT (TYP.)

618+00

Figure 1 Plan view of foundation option 1- individual piers

a
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Section View:

16 * THICK 4000PS! SQUARE CONC
PIER. SEE DETAIL 2 FOR
REINFORCEMENT (TYP.)

-4.50%

“?

2.00% ~

FOOTING BASE DEPTH )(‘IS'THICK 4000PS| CONC

MIN 2' 6" BENEATH FOOTING. SEE DETAIL 1FOR
SURFACE (TYP.) REINFORCEMENT (TYP.|

Figure 2 Section view of foundation option 1- individual piers

Option 2: Continuous Foundation Wall

The second design is for concrete abutments on each side of the bridge that span the
full bridge width, with the bridge load being distributed uniformly across a 12’ wall. This
was simulated in software as a point load over 2’ increments, so the total load on the
abutment was divided by five to simulate the behavior of a uniform load as opposed to
a single point load.

The concrete wall is to be 3’ tall and 12" wide, with an additional 6” extending above
grade. Vertical Gr. 60 #5 rebar is to be spaced at 16” O.C. The 12" thick footing below is
to be 5" wide and match the length of the wall. Gr. 60 #5 rebar is to be placed at 12" O.C.
See Detail 4.

Anchors to attach the steel bridge to the concrete foundation should be provided as
shown in Detail 5.
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Plan view

12'X1'X3.5"' 4000PSI CONC WALL
ON 12'X5'X1"' FOOTING. SEE

DETAIL 4 FOR REINFORCEMENT
(TYP.)

TR |

S ™ ]
Figure 3 Plan view of foundation option 2- continuous foundation wall

Section View

1'X3.5' 4000PSI CONC PIZR. WILL
EXTEND 6" ABOVE GRADE. SEE

DETAIL 4 FOR REINFORCEMENT
—_— .450% i‘r{?.)
© ) N
) s — H
RSN
L

—t0

B, E
\— FOOTING BASEDEPTH

MIN 2' 6" BENEATH
SURFACE (TYP)

2.00%

12 " THICK 4000PSI CONC
FOOTING. SEE DETAIL 4 FOR
REINFORCEMENT (TYP.}

Figure 4 Section view of option 2- continuous foundation wall
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Option 3: Deep Foundation Design

The deep foundation design includes concrete auger cast in place piles with a radius of
2 feet and a depth of 32.5 feet. Attached to the end of these are anchor bolts for which
the loading of the bridge rests. Design loadings are based on assumed loading cases
and will need to be compared with the actual bridge design. Structural fill will be
required at the depths specified in the geotechnical report to prevent lateral movement.

Section View

CAST IN PLACE 4000PS|
CONC PILES2' DIA. X
32.5' DEPTH.

STRUCTURAL FILL
REQUIRED FER

-4.50% GEOTECH RZPORT ANCHOR DESIGN
RPN (TYP) REQUIRED IF CHOSEN
AS THE DESIGNATED
OPTION
2

.00% -

Figure 5 section view of option 3- Deep Foundation

Recommendation

While a deep foundation option was provided, it is not recommended due to its high
expense and relative complexity. Of the two shallow foundation designs, Team Cedar
recommends using the individual concrete piers option. This provides more simplicity in
anchor design and uses much less concrete. This option is also more readily adaptable
to bridge design and load changes. The proposed foundation and anchor design should
be reviewed for conformance with the final bridge design and design loads provided by
the steel bridge fabricator.
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Related Issues

The prefabricated steel pedestrian bridge in Spanish Fork, Utah will have significant
impacts on public health and safety, and social and environmental factors. There is a
potential for positive economic impacts as well. This proposed location of the bridge
will be as part of a trail network for both pedestrians and cyclists that is popular with
residents of the city and nearby areas.

In an area such as Utah with high population density, may people don't have large yards
that give them access to enjoying the natural environment. Spending time in nature, as
well as exercising, are critical for physical, mental, and emotional health, and hiking and
walking trails are a popular way to do this. While walking or running around one’s
neighborhood provides exercise, many people prefer going somewhere with more
variety and leaving the areas they are exposed to every day. The new pedestrian bridge
will provide better access to the trail as well as an expansion of the trail system,
providing more opportunities for people to get outside and improve their quality of life
and health. Many people use the existing trail system for walking, running, and cycling,
and expanding the system will provide those opportunities to more people.

Furthermore, safety will be improved by giving a separate bridge specifically designed
primarily for non-vehicle traffic. Currently, there is only a narrow vehicle bridge across
the river that has very narrow shoulders and isn't a safe place for pedestrians to cross,
especially once the trail system extends to the other side of the river and there is more
traffic. The proposed pedestrian bridge will keep people off the vehicle bridge and
protect them from potential harm.

Socially, trail systems are a popular gathering place for running or walking groups as
well as individuals. People with limited opportunities to interact with others rely on the
groups that they're a part of to give them a feeling of connection with other people and
reduce feelings of isolation. The expanded trail system and new bridge will draw more
people to the area and encourage people to come together and enjoy one another's
company as well as the beautiful scenery along the path. More extensive trails also
bring with them the potential for more visitors from outside the area, which could boost
the economy of the nearby area as people stop at restaurants or fill up on gas.
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Effects of the bridge design don't end with people — the natural environment will also be
affected. Care was taken in bridge foundation design to provide the most economical
solutions while still meeting design criteria in order to minimize the carbon footprint of
the project. While some soil will be disturbed by excavation and heavy equipment and
some of the existing vegetation will be removed, the creation of a trail system implies
an investment in the existing ecosystem and demonstrates a desire to preserve it so
that people can enjoy and appreciate it. Much of the soil to be excavated will be
structural fill that was placed there when the road bridge was built, and the existing
riverbanks will not be modified; the bridge was designed around it.

The Spanish Fork pedestrian bridge will have positive social, economic, and public
health repercussions while minimizing effects on the natural environment and
preserving it for years to come. The trail system is open access, so people of any
background will be able to enjoy it. It is a little out of the way, so it may be hard to
access without a personal vehicle, so Team Cedar recommends that Spanish Fork city
looks into ways to make the trail system accessible to those in the population without
vehicles so that it can be more equitable and so the benefits will be available to all.
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Lessons Learned

Our capstone project was unique because it required both a geotechnical and structural
report. However, our group was well suited to the challenge with members experienced
in the fields of geotechnical and structural engineering. Because of this exceptional blend
of experience, we took this as an opportunity to learn from each other during the project.
Our most important lesson learned was to know the process behind what each field does
when generating their respective reports.

Another important lesson that we learned was how to acquire knowledge we didn’t know.
Some examples include reaching out to our mentor, Dr. Rollins to learn more about
liquefaction, contacting various professors to understand how to perform a bridge scour
analysis, and asking questions to Taylor during meetings to know how we could produce
a quality product. We also learned how to work with limited information, when we learned
that our Shelby tube was mostly sluff and very little native sample. We solved this by
performing the tests that were still possible and having a pocket penetrometer on hand
to use to estimate the data we would have received, had we had a full Shelby tube sample.

Other lessons that we learned included facing challenges of unexpected events such as
sickness due to COVID and how to work as a team despite not meeting in person and
coordinating with various schedules. We proudly did what we could and still met our self-
imposed deadlines. Similarly, we learned to overcome challenges of lack of software by
researching free software and working with the resources that we could find. And we
showed resilience by learning how to navigate situations with lack of communication and
patiently contacting the right people until we were able to obtain necessary information.

Overall, this project provided invaluable growth and learning about engineering practices
in the geotechnical and structural fields. Our knowledge gained prepared us for our
careers and establishing ourselves as professional engineers. We will be forever grateful
for the many lessons learned and will use them to go about doing good in the world.
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Conclusions

A summary of the conclusions drawn from our research and analysis can be easily
referenced in the Recommendations section directly below. Through this capstone
project, Team Cedar has learned common practices in producing a geotechnical report
and structural report, how to accurately perform soil testing, how to design for bridge
scour and slope stability, how to design a structural footing and foundation, and how to
design adequate anchorage. Additionally, the team learned valuable lessons of
teamwork, communication, time management, and technical writing. Overall, the
construction of the pedestrian bridge in Spanish fork, Utah will not only serve to benefit
the people of the community for years to come, but will positively impact Team Cedar
into their careers with the knowledge and experience it offered.

Page 31 of 70



.
BY U ENGINEERING CAPSTONE

Civil & Construction Engineering

Conclusion and Recommendations

Table 10 Conclusion and Recommendations

Topic Conclusions and Recommendations
Subsurface - Existing fill was found to extend to a depth of 5.5 feet at both
Conditions bore hole locations.

- Native soil primarily consisted of lean clay with variable
amounts of sand, silt, and gravel often found in lenses.

Earthwork - Remove existing fill within 5 feet of the edge of proposed
footings and replace with proper structural fill for shallow
foundation designs.

- Wet or disturbed clay during construction should also be
removed.

- Proper grading and compaction techniques, which are included
in the report, should be followed.

- Active, at-rest, and passive lateral earth pressures are 180,
1284, and 2907 Ibs/ft respectively.

Groundwater - Groundwater levels were found to be at 12 feet and 9 feet for
B-5 and B-6, respectively.
Shallow - Allowable bearing capacity is 2500 psf for embedment greater
Foundations than 30 inches.
- Settlement is expected to be less than 1 inch

Slope - Proposed loadings from the bridge abutments will maintain a
Stability and factor of safety against slope failure of 1.4 or higher for both

Scour slopes.

- Rip rap or concrete paving should be used to the height of the
bridge foundations and extending 25 feet laterally
Pavement - Asphalt concrete or similar mixture for trails should be
Design constructed as follows:
- Hot mix asphalt topping of 3 inches
- Compacted aggregate base of 6 inches

Design Loads - 226 Kips per abutment
Foundation - Provide a continuous footing and two individual piers as
Design shown in Details 1 and 2
Anchor Bolt

- Provide J-bolts as shown in Detail 3

Design
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Appendix A
Sarah Partington

sarahcpartington@gmail.com | 502-548-7291 | www.linkedin.com/in/sarah-partington-17823b210

Education
BS in Civil Engineering  Apr 2023 Brigham Young University Provo, UT
e GPA:3.77/4.00
* Relevant coursework : Statics; Dynamics; Mechanics of Materials; Geomatics; Engineering
Drafting; Structural Analysis; Fluid Mechanics, Concrete, Masonry, and Asphalt; Metals,
Woods, and Composites; Technical Writing; Reinforced Concrete; Soil Mechanics;
Environmental Engineering
o Winter 2023 coursework: Structural Steel Design; Portland Cement Design and Analysis

Technical Skills
« AutoCAD and Revit e Risa2Dand 3D
« Microsoft Excel and Visual Basic » Enercalc
e Python
Experience
Research Assistant Brigham Young University September 2022 - Current

e Used FEMA P-58 methodology and PACT software to create a fragility analysis for a stand-
alone timber structure

« Wrote technical reports to present results and conclusions of research

Engineer in Training Acute Engineering January 2022 - Current

e Developed knowledge of safety in design and construction through creating structural
plans for homes

¢ Increased technical knowledge of building codes and the engineering process

« Improved interpersonal skills through working with a team

Teacher at Provo Missionary Training Center MTC May 2021 - November 2021
* Developed teaching and communication skills through teaching the Korean language and
training others how to teach

Engineering Drafting TA Brigham Young University January 2019 - April 2019
e Developed presentation skills through teaching a lecture weekly about AutoCAD and Revit
e Prepared lessons, created and graded assignments, wrote and graded tests
Volunteer Work
Korean-speaking Volunteer Religious Organization July 2019 - December 2020
Busan, South Korea; St George, UT
* Developed a strong work ethic and time management skills through working ten hours a
day and teaching English as a second language weekly
e Trained new volunteers and set an expectation for hard work and finding creative ways to
solve problems
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Kayla Wolfley
(801)-664-9717 - Wolfley.Kayla@gmail.com
EDUCATION
Brigham Young University 3.72 GPA Anticipated Graduation Apr 2023
B.S. in Civil and Construction Engineering Provo, UT

= Related Coursework: Virtual Design and Construction, Steel Design, Structural Analysis, Sustainable
Infrastructure, Engineering Drafting with CAD Application,

= Academic Awards: Simpson Strong Tie Structural Engineering Scholarship, BYU Academic Scholarship,
J.R. and Shauna Larsen —~UG Scholarship, Billy R. Nichols Scholarship, Regents Exemplary Scholarship

Skills

= AutoCAD * BlueBeam

= Revit = MS Excel

= BIM- Building Information Modeling = Visual Basic for Applications (VBA)

PROFESSIONAL EXPERIENCE
Kimley-Horn & Associates May 2022- Aug 2022
Development Services Intern Pleasanton, CA
= Designed and completed over 20 sets of construction document packages using AutoCAD and BlueBeam
= Demonstrated AutoCAD proficiency by creating shortcuts that increased production efficiency
* Awarded 4 teamwork awards for going above and beyond to complete projects
= Obtained city permits and communicated between clients and cities to ensure a timely construction process
= Initiated and completed a guide to quickly train future interns and new hires

Acute Engineering May 2021- Present
Production Engineer Orem, UT
= Performed structural analysis on diverse light-frame structures
* Created thorough and detailed framing models via AutoCAD, Bluebeam, and Excel
* Resolved inquiries and onsite problems through communication with clients, builders, and city inspectors
= Prioritized tasks for efficient execution by establishing daily feedback loops and time management tools
* Generated over 25 custom details by referencing code publications and product tables

LEADERSHIP
American Society of Civil Engineers (ASCE) Student Chapter Jan 2021- Dec 2022
Vice President Provo, UT

= Inspired vision by planning and facilitating 10 weekly seminars with 180 student attendees and nationally
renown guest speakers
= Drove attendance up 350% for monthly activities through thoughtful planning and precise execution

Women in Civil Engineering (WCE) Dec 2020-May 2021
Club Liaison Provo, UT
= Coordinated 2 meaningful activities per month to support women studying Civil Engineering at BYU
= Established momentum for WCE to increase female underclassmen retention by 20%

VOLUNTEER EXPERIENCE
= Mentor 12 young women with mental illness residing at the Utah State Hospital through activities twice a
week (Aug 2022- Present)
= Served impoverished areas in West Virginia for 18 months via addiction recovery programs and 15 hours of
community service weekly (2018-2019)
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Nathan Niederhauser
(913) 201-5001 - nlniederhauser@att net - linkedin com/in/Nathan- niederhauser-163056245

EDUCATION
Brigham Young University Apnl 2023
Bachelor of Science: Civil Engineering, Emphasis in Geotechnical Engineering Provo, UT
Minor in Mathematics

* 368 GPA

*  Awarded with academic scholarships from BYU and Hallmark

* Participated in local and national ASCE organizations

EXPERIENCE
Terracon June 2021-Present
Geoiechmcai Engineering Intern Midvale, UT
Performed mstrumentation in active construction sites with piezometers, monometers,
mclinometers, dnll logging, pile testing, percolation testing, and water level readmgs
Engaged in h.lgh quality material lab testing with hydrometers, Atterberg limits, sieves, proctors,
compaction testing, and consolidation testing _ )
Transcribed dnill logs and lab results resulting in on-time deliverable reports for multi-million dollar projects
Presented changes for entry-level emplovees to company leadership that were successfully implemented
ey e Ropont Insluding Sscs. paloations, and analyses, which
! ject managers in preparing rts gures, ¢ ons, an yses, W were
rated g:)\ e 85% quality and cel?:h\ 'ered on-time

Assisted Phoenix office with redesign of I-17 by catching the project up to its scheduled delivery dates and
successfully standardizing the conventions for the new rock cormg logs

BYU Off-Campus Housing Apnl 2020-June2021
Receptzomst Provo, UT
Answered approximately 50 calls daily with legal implications
* Managed the organizational maintenance of office vehicles for quarterly due dates

» Assisted managers in successfully writing new housing policies for the university resulting in improved
relationships between students and landlords P s

VOLUNTEER EXPERIENCE

Relay for Life September 2014-March 2017

District Committee Chair Overland Park, Kansas
* Organized physical facility arrangements for 2500 attendees

* Raised over $10,000 personally
* Directed meetings with students that resulted in raising a quarter million dollars each year

Church of Jesus Christ of Latter-day Saints June 2017-May 2019
Volunteer Representative Gouda, The Netherlands
* Travelled abroad in the countries of Belgium and The Netherlands full-time
* Trained and mentored 48 other volunteers in their responsibilities to set and achieve weekly metrics

SKILLS/ACHIEVEMENTS

Passed FE Civil exam to be certified as an Engineer in Traimning
Advanced Computer Application Proficiency with gINT, ArcGIS, VBA, MS Word, MS Excel
Intermediate Computer Application Proficiency with AutoCAD Revit
Basic Computer Application Proficiency with R, Python
Experienced with ProjectXchange and associated fmcma tools N )
gc:l‘e?onal Working Proficiency in Dutch and Flemish (speaking, wnting, reading)
e dcout
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Appendix B

Boring Location Map

Proposed Boring Locations
Spanish Fork River Bridge
B-01

40.074953, -111.629295

-02 : ' . :
40.075207, -111.629274 . ‘

We feel that this will be the best locations for boring locations. We took into
account ground vegetation, elevation, rig accessibility, possible utilities, and

property lines.
Figure 6 Boring Location Map

Boring Logs

Page 36 of 70



BY U ENGINEERING

Civil & Construction Engineering

CAPSTONE

Client: AGEC BORING LOG
BYUENGINEERING
Civil & Cons ton Enl ; Project: Spanish Fork Pedestrian Bridge Boring No. B-0S
Address: 8650 S 1100 E, Spanish Fork, UT Page: 1of1
Drling Start Date: 10:2) Boring Depth (%) 208
Dting End Date:  12:90 Borvg Damater (n) 8.00
Deiting Company.  AGEC Samrping Metods) Mod CA
Dating Mathod Hodow Stem Auger DTW During Oriiing (%) 128
Onting Equpment CMESS DTW Anar Delting () ”
Driter JU Grourd Surface Elev. (1) 4639
Logged By sP Location (Lat. Long) 4007518, 11
COLLECY g % ! 3
£ & E 6 ~| & : g 4 -
P 3 |4 ARG g £ (% §
£ 3 |« §¢ s § & § SOI/ROCK VISUAL DESCRIPTION > ¥ (33 %
= E HIRs g o e >
SRR HEHE HEAHE
- £ £8|55
0
’(-\Q 8 (0) Fit: Sandy LEAN CLAY % Poorly
N 19 wth Sans troan, most
DC\‘ 11
A ’J, ] " ’ -
HO3 ) i
2)(‘)' ? %)
i}>\< L) 12 |
,_.‘(\ e -
3
s (5.9) Sandy SILY (VL)
3 # brown, ron aodaion, roo 5 153
- . -
- s -
i ) 19 77 [
10— 2 -
b}
- w -
48 . (12 2040 ORAVEL with st (GP.GM ). with -
. . sand m ONnie 1O Génse gravysh Diown wed
1. 41 9 14 —
13— e o =
L
48 .
E
—~ e -
B
-8 -
L
. 8 24 ] 8s -
T
i | W -
|
- (20 5') Boring Srmnated -
“%\9
29
NOTES: Hole precieared on 11112022
Checked by: NN

Page 37 of 70



BY U ENGINEERING

Civil & Construction Engineering

CAPSTONE

Client: AGEC BORING LOG
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Figure 7 Boring Logs
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Grain-size Distribution Curves
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Figure 8 Grain Size Distribution Plots
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D-Value Tables

Table 11 D-Values

B-5
Depth D100 D60 D30 D10 %Cobbles | %Gravel | %Sand
6.5 0.85 0.15 0.10 - 0% 0% 83%
9 2 0.27 0.15 0.08 0% 0% 90%
14 - 11.01 1.68 0.36 0% 42% 57%
19 - 12.70 2.77 0.09 0% 52% 39%
B-6
Depth D100 D60 D30 D10 %Cobbles | %Gravel | %Sand
6.5 2 - - - 0% 0% 38%
9 4.75 - - - 0% 0% 6%
19 2 - - - 0% 0% 13%
200 Sieve Washes

Table 12 200 sieve washes results.

dry unit
Mass after weight dry unit Mass of Mass of
Mass of dry wash +tare pre 200 | wight after washed washed fines
Sample Tare weight (g) soil+tare (g) (g) wash 200 wash. fines (g) (%)
B-5@6.5 266.6 441.4 414.6 174.8 148 26.8 15.3
B-5@9 152.1 378.3 360.8 226.2 208.7 17.5 7.7
B-5@14 152 510 505.1 358 353.1 4.9 1.4
B-5@19 348.8 664.3 637.4 315.5 288.6 26.9 8.5
B-6@6.5 215.3 380 316 164.7 100.7 64 38.9
B-6@9 188.7 338.8 200.3 150.1 11.6 138.5 92.3
B-6@14 266.5 422.3 276.8 155.8 10.3 145.5 93.4
B-6@19 196.4 315.4 2133 119 16.9 102.1 85.8
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Atterberg Limits Results

ATTERBERG LIMITS RESULTS

ASTM D4318
60 —
.\Qe' v 5
S o~
50 2 o
= CH or OH
§ 40 - -
g ~
E e =B-6 @9
S 30 2 +B-6 @19
§ _# s +B-6 @14
. _ o i MH or OH
| ma
10 ~ 2
cuMmL | * ML or OL
o I
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
Figure 9 Plasticity chart with B-6 @ 9, B-6 @and B-6@19 plotted
Table 13 B-6 @9, B-6 @14 and B-6@19's Atterberg Limit test results and classification.
Symbol |Boring ID| Depth (ft) LL PL Pl Fines UsScCs Description
O B-6 @9 9-10.5 34 15 19 94% CL Lean Clay
@] B-6 @14 14-16 31 21 10 94% CL Lean Clay
¢ B-6 @19 | 19-20.5 24 18 6 87% CL-ML Silty Clay
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FEMA 100 Year Flood Map
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Figure 10 100-year flood map.
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Slope Stability

Material Property Input Data X Material Property Input Data

Material 1 | Material 2 | Material 3| Material 4 | Material 5 | Material 6 | Material 7 | Meteril 1| Material 2 Material 3 | Materal 4 | Material 5 | Material 6 | Materal 7
Material properties for profile ine 1 Material properties for profile line 3
e U Unit weight: [102
S PWMT _J Shear Strength Properties
Shear strength n: |Conventional: cohesion, friction angle v
. G S Shear strength option: 'Convermonal:cohesuon.fndnon angle zl
Cohesion: |0 Friction angle (degrees): |37
Cohesion: |0 Friction angle (degrees): (37
Material Property Input Data X' Material Property Input Data X
Material 1| Material 2 | Material 3 Material 4 | Material 5 | Material 6 | Material 7 Materal 1 | Materal 2 | Materal 3| Materal 4 | Materal 5| Materal 6 Materal 7 |
Material properties for profile line 4
e g Material properties for profile line 7
Unit weight: [137
Unit weight: {150
Shear Strength Properties
Shear strength option: IConvennonal: cohesion, friction angle ﬂ Shear Strength Properties
Shear strength option: |Conventional: cohesion, friction angle ~
Cohesion: [175 Friction angle (degrees): |39 * l - —'l
Cohesion: {2000 Friction angle (degrees): |0

2500 psf

2500 psf

Factor of safety: 2.456
Side force Inclination: -17.36 degrees
e yyvy

=
JPes
~

-

o)
F’f.;'

G
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Material Property Input Data

X
Material Property Input Data X
Material 1 Material 2 | Material 3 | Material 4 | Material 5 | Material 6 | Material 7
Material 1| Material 2 | Material 3 | Material 4 Material 5 | Material 6 | Material 7 |
Material properties for profile line 2
p Material properties for profile line 5
Unit : 118
et Unit weight: [102

Shear Strength Properties Shear s

Shear strength option: IConvent»onaI- cohesion, friction angle 3 Ghmex sl Oxtions. IConvemmnal'cohescon_fndJon angle LI

Cohesion: |0 Friction angle (degrees): |37 Cohesion: |0 Friction angle (degrees): [37
Material Property Input Data X

Material Property Input Data
Material 1| Material 2 | Material 3 | Material 4 | Material 5 Material 6 | Material 7

Material 1| Material 2 | Material 3 | Material 4 | Material 5 | Material 6 Material 7 |
Material properties for profile line 6

Matenial properties for profile line 7
Unit weight: [1377 Unit weight ,1507
Shear Strength Properties Shear Strength Properties
Shear strength option: { Conventional: cohesion, friction angle 3 Shear strength option: [Cnnvent»onal: cohesion, friction angle ;]

Cohesion: |175 Friction angle (degrees): |39 Cohesion: |2000 Friction angle (degrees): (0

2500 psf
2500 psf

Factor of safety: 1.422
Side force Inclination: 31.21 degrees
g | 3 L—u——!

rYYY, )=

A | PSS

Figure 11 Slope Stability
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Appendix C

Two individual piers -

Structural Calculations

| Combined Footing Praect Fie cxmoeet |
UGS . Unassignec., Bula20 22 10.27 UNLICENSED DEMO USER. DEMO EXFIRES N 29 DAYS C) ENERCALC NG 19832022
DESCRIPTION: -None-
Code References
Calculations per ACI 318-11, IBC 2012, CBC 2013, ASCE 7-1 :
Load Combinatiogs Used : IBC 2021 |
General Infon'nition
Material Proparties | Analysis/Design
fc : Concrese 28 day svengh 40 ks oo iame foving woght s desd load ? Yes
fy : Rebar Yiedd ‘ 600 k= Calcudate Podests woaght as dead load ? No
Ec . Concrate Dagsc Mokius 36050 k= Min Steed % Berxding Rerd (based on°d
Concyete Dansity’ 1500 pof Min Allow % Temp Rerd (based on $uck) 0.00180
[3 P Vs Flaare 090 Min. Overturning Sufety Facior 10:1
Shew 0750 Min. Siding Safety Facior 10:1
Soil Information
Nlowstie So &n"ﬁ 250 ksf ’?_'Bﬂﬂwlm" o 280 8
g 5 i ‘ooting brxse depth bow sol Surfsce
resse Boay qB,rnlg-Jogt No S . b an Botog DAY,
Sol Passive Sidng Resistyce 2500 pof Alowtie ressy s narame e ox !
Uses entr){for “Foating base @ soll surface” for when tuse of fockng = badow ]
Coaficent of Sol/Cancrete Fricton 0350 b A ’:‘:::"ir[dn oer fack -
when maomun lengh o width is gresker fun f
Maimun Allowed Bawring Pressure 100 kef
A value of 2er0 Implies no Imt
| Adusted Nlowstie Sol Bexing 250 kst
] Allowadle Soll Baaring agiusied i Hating welpht and
oBpth & WIth INCreases as specifieg Dy user
Dimensions & Reinforcing
Distce Left of Cdumn #1 - 204 Pedesty & . As As
Betaoon Caunnd * 1204 = Tuaa:: - BarsftorCoi#1 Coun Sze¥ Prowided  Reqdd
Distyce Rigto Cdumn 2 = 208 Cd# Cdm Bocom Bz 50 6, o154 | Rl
%ra U ] SaDm. = 20 20in  Topbys a0\ 5 lagm 082
. - 08 L
Tota Fooking Lingh 608 yege - 160 160in BaraBtwnCol i
Fooing Widh ‘ . 4a0h Bosom Bars 10 5 083 00 in*2
. Top Brs 10 5 3410 3201 "2
Footing Thicks 4 160 ir
e | i ' Bars Right of Col £2 |
Retsy Certier 10 Chrcrese Edge @ Tap = 30 in Batiom Bars 50 5 1.550 1.382 2
Reter Corter n:rcm Cdge @ Batiom v 30 it TopBas 30 5 Q3% 00 in*2
Applied Loads
Applied @ Left Column D Lr L $ w E H
Axd Losd Dowrmgsrd - 230 140 90 70 850 K
Momert (+CW - k-&
Sher (4X) - L3
Appied @ Right Column
Axd Load Dowrmgsrd - 230 1840 90 70 #850 Kk
Mamert (+CW = k-R
Shesr (4X) e k
Overburden -
r L4
- - y % —. ._ .
——p— . S—rr— - c B
izt - 2 == "
l e »: »2
e
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[Combined Footing Project File: cxpmoneact |
UGS . Unassigrec-, Bula 2022 1027 UNLICENSED DEMO USER, DEMO EXPIRES N 29 DAYS C) ENERCALC NG 198320
DESCRIPTION: —None--

DESIGN SUMMARY Design OK

Fackr of Sefety e Acplied Capacity Governing Lot Canibitason
Overtrning 00 k-t 00 ke No OTM
Sidng 00k 2024 k No Sidng
Ughit 00 & 00 k No Ugiit
Uslizsion Rsfo  hemn Apxtied Capacity Governing Load Combinstion
Sof Dasirg 2314 ksf 250 kst +D+0.750L+0.7505+0.5250E
1wy Shex « Ca'#t 71635 p= 94668 p= +120D40.50L+Q.705+E
1wy Shay  Ca 71835 p= 94068 p= +1.20D+0.50L+Q.70S+E
2-way Puching - Ca # W22 p= 188737 p= +120D+0.50L+0.70S+E
2-way Puxhing - Cd 82 WB252 p= 188.737 psi +1.2004050L+0.705+E
g Flewre - Leflodf Cd 91 - Tap Q0kf 00 k& NA
Flexse - Lef of Cd #1 - Botom 6517 k- 84658 +1 20040 50L+Q70OS+E
Flexre - Betwoen Cds - Tap 17880 k-& 193666 ka +1 2004080030705+
¢ Flexre - Betwoon Cals - Botiom 00 k& 00 4 NA
n Flexre - Right of Ca 2 - Top Gak's 00 k- NA
Flexre - Right of Cof 82 . Botan 6517 k& 88658 ki +120D+0.50L+0.70S+E
Ecoantricity Actual Soll Bearing Stress Actual | Anow
Load Combination Total Bearing from Ftg CL @ Left Eage @ Right Eage Alowabe Ratio
D Oriy 5880 k Q000 & 082 ksf 092 ksf 250 kst 0.368
+DeL 9480 k 0000 & 148 ksl 1.48 ksl 250 ksf 0.553
+D+S 7680 k 0000 & 120 ks 120 kesf 250xsi
+D+0.750L 8580 k 0000 & 134 ksl 1.34 kst 250 st
+D+Q.750L+0.750S 9k 0000 & 155 ksl 1.58 %=l 250 k=t
+D+0 80w 6720 k 0000 & 105 ksl 108 ks! 250 ksl
+D+Q.70E 12390 k 0000 & 154 kd 1,94 kol 250 k!
+D+0.750L+0.450W R10 k 0000 & 148 kst 184 ksl 250 k!
+D+0.750L+0.7505+0.450W 10580 k 0000 & 185 ksl 165 kst 250 ksf 2
+D+0.750L+0.7505+0.5250E 14813 k 0000 & 231 el 231 kst 250 ksf 928
+0.600+0.60W 4368 & 00004 068 ksl 0.68 ksl 250 ksf 3
+0.60D+0.70E 10034 & Q00 & 1.57 ksl 1.57 kesf 250 ksf 62
Ovaerturning Stabisty
ViOments aboUt Left EOf & & Toments about FOGNTEC & &
Load Combination_ Overturning Resisting Ratio Overturning Resisting Ratio
D Oriv Q.00 Q.00 995000 Q.00 200 999000
+D+L Q00 000 995.000 0.0 QaDg 993.000
+D+S Q00 000 995.000 2 Q00 995.000
+D+0.750L Q.00 Q00 995,000 a00 Q.00 995.000
+D+0.750L+0.750S5 000 00 995,000 000 Q00 995.000
+D+080W Q00 a0 9535 000 000 Q.00 999.000
+D+0.70E a0 o0 999,000 Q00 Q.00 995.000
+D+0.750L+0.450W a0 00 932,000 Q00 Q.00 993000
+D+0.750L+0.750S+0.450W a0 000 995000 000 Q00 999 000
+D+0750L+ 07505+ Q82500 90 00 999000 000 Q00 999000
+0800+0 80w Q.00 000 995000 000 000 993.000
+080D+0 T8 Q00 0.00 993000 000 000 993.000
shaing Stabity
Load Combination_. $saing Force Resisting Force $iaing SafetyRatio
D Oriv 000 k 2202k 995
+DeL 000 k 3862 k 935
+D+S 000 k 2V k 995
+D+0.750L 000 k V4T K B
+D+0.750L+0.750S 000 k 20k 955
+D+080W 000 k 26598 k 9%
+D+0.70E 000 k B8k G5
+D+0.750L+0.450W 000's WBH K 935
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ICombined FOOtan Praect File: cxpsione ocf I
LGS . Unassignec-, Bula20.22. 1027 UNLICENSED DEMO USER, DEMO EXPIRES N 29 DAYS €1 ENERCALC NG 198320
DESCRIPTION: --None-
Siding Stabity
Load Combination__ Siding Foros Rewisting Force Sioing SefetyRatio
+D+0.750L+0 7505+ 0.450W 000 k RA K B
+D+0.750L+0.7505+ 0. 52508 0.00 k 5429% BeS
+Q.800+0.60W 000 k 17.73K B
+Q.80D+0.70E 000 k 37.58 & B
Z-Axis Footing Flexurs - Maximum Values for Load Combination
Distance  Tension Governed
Load Combination.. Mu from left a9 As Req’ oy Actual As PhiI*MIn  Mu/PhiMr
a k) (% (in*2) (ir2) (8-k)
+0.800+0 708 0000 0000 0 0000 0 0000 0.000 000
+0.60D+0.705 0.000 0040 0 0.000 0 0.000 0.000 0.000
+120D0+0.50L+Q0.70S+E 0038 0080 Bosom 132 MinTemo% 1.550 53658 0.000
+1.20040.50L+Q.70S+E 0.080 0120 Bomom 132 MinTemo% 1.550 53 658 Q.001
+120D+0.50L+0.70S+E 0.143 0160 Bosom 132 MinTemo% 1550 54 658 a0
+1200+0.50L+0.70S+E 0223 0200 Bosom 1.382 [ Moo Tama % 1550 88658 0.003
+120040.50L+Q.70S+E 02 0240 Bosap 132 | ) MinTeno % 1550 88654 Q.004
+120D+0.50L+Q.70S+E 0438 0280 Bomam 1382 | - Mar Tamg % 1.550 58658 Q.005
+120D+0.50L+Q.70S+E 0572 0320~ Boson 1382 | | "MinTemo % 1550 83658 0.008
+120D40.50L+Q.70S+E 0724 430 Baon 1382 MinTemo% 1550 58658 0.008
+120D0+0.50L+0.70S+E 0456 040  Bmon 132 MinTemp% 1.550 88658 0010
+1.20040.50L+0.70S+E 1.082 0430 Boson 1382 Min Temo % 1.55%0 84688 0012
+1200+0.50L+Q 20SE 1287 0480 Boson 132 MinTeno% 1550 83658 0015
+ 1200405 +OTOSHE 1511 0520  Botom 132 MinTeno% 1.550 84688 Q017
+ 12004050040, 1.752 0560  Bomomn 1382 Min Temo % 1550 84658 0020
12004050 +0 70S+E 2011 0600 Bomon 1.382 Min Temp % 1550 84688 0023
«1 200+0.50L+Q.70S+E 2289 0640 Bomom 132 MinTemo% 1550 53658 Q.08
+1200+0.50L+Q.70S+E 2582 0680 Bomom 132 MinTemp% 1.550 83658 002
+120040.50L+Q.70S+E 2857 0720 Bosom 1382 Min Temo % 1550 58688 Q033
+120D0+0.50L+Q.70S+E a7 0780 Bosom 132 MinTemo% 1550 00%
+120040.50L+Q0.70S+E 5% 0800  Bomom 1382 Min Temp % 1550 604 a0
+120D0+0.50L+0.70S+E 3843 084 Boson 13822 MinTeno% 1550 68 650 Q0%
+120D0+0.50L+0.70S+E ax7 0830 Boson 1382 MinTenp% 1550 5365 0043
+120D0+0.50L+Q.70S+E aT% 0820 Bosom 1382 | M Temote 1550 54 658 0053
+120D0+0.50L+Q.70S+E 5149 0980 Botom 1,382 ' Mn Temo % 1.550 88658 0.058
+1200+0.50L+0.70S+E 5587 1000~ Bowan 1382 ‘M Tenp % 1.550 58658 0.083
+120040.50L+Q.70S+E 6043 1060 | ‘Basom 132" MinTemo% 1.550 58658 0.088
+120040.50L+Q.70S+E 8517 1,080 Bagomn 132 MinTemp% 1.550 83,688 0073
+120D+0.50L+0.70S+E 6978 1920 Bomom 132 MinTemo% 1.550 53658 0079
+120D+0.50L+Q.70S+E 7% 1180  Bosom 132 MinTemo% 1.550 88658 0.083
+120D+0.50L+Q.70S+E rairl 1200 Bosom 132 MinTemp% 1550 88655 0.087
+120D+0.50L+0.70S+E 7933 1240 Botom 132 MinTemo% 1550 53658 0.090
+1.200+0.50L+0.70S+E 8212 1280  Botom 132 MinTemo% 1,550 83658 0.033
+1.20040.50L+0.705+E 430 1320  Botom 1382 Min Temo % 1550 84658 0054
+1.200+0.50L+0.70S+E 8458 1380 Bomom 1.382 Mia Torho % 1550 84688 0.085
+1.20040.50L+0.705+E as07 1400 Bomon 1382 Min Teno % 1550 84688 Q.09
+120D0+0.50L+0.70S+E 8485 1440 Botom 1582 MiaTemng % 1550 88688 0.096
+120D40.50L+Q.70S+E aam 1480 _ . Batiam 12382 | | MinTemo % 1550 58658 0085
+1.20040.50L+0.705+E 8280 1520 | Bomom 1982 Mia Temo % 1580 84688 0033
+120D0+0.50L+Q.70S+E 2058 1560 ' Baman 132 MinTemo% 1.550 58658 0.031
+120040.50L+Q0.705+E 7.785 18001 Basom 1382 Min Temp % 1550 84688 0088
4120040 504070545 7473 1640 Boton 1382 Min Temo % 1550 84688 0084
+1.20040.50L 40 70S+4E 7.0%0 1680  Bosom 132 MinTemo% 1.550 83688 0.080
+1 2004050040 70S+E 6647 1720  Bosiom 132  MinTemp% 1.550 8465 0075
412004050+ 0705+ 6144 1.760 Bosom 1.382 Min Temo % 1.550 88688 00838
+120040.50L+0.705+E 5581 1800 Bosiom 1322 MinTemp% 1.550 54658 0.083
+120D+0.50L+0.70S+E 4957 184  Botiom 132 MinTemo% 1.550 55658 0.058
+1200+0.50L+Q.70S+E 4274 15880 Bosom 132 MinTemo% 1.550 58 658 0048
+120040.50L+Q.705+E 15% 1920  Bosom 132 MinTemp% 1.550 53658 0040
+1.20040.50L+Q.70S+E 2728 1980 Bosom 132 MinTemo% 1550 003
+120040.50L40.70S+E 1882 2000 Bomom 1.382 Min Temp % 09% 880 LTy
+120D0+0.50L+Q.70S+E 0838 204 Bosom 132 MinTemote 0.8% 536% a0V?
+120D+0.50L+Q.70S+E 0.0% 2080 Too 1302 MinTens % 3410 183,863 0.000
+120D+0.50L+0.70S+E 1.090 2120 T 14882 [ MinTemp%e 10 183 566 0.008
+1.200+0.50L+Q.70S+E 2195 2160 T 13821 Mo Temo % 3410 183 588 0012
+120D0+0.50L+0.70S+E 3359 2200 Tw 1382 MinTemp% 3410 183 566 0018
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[ Combined Footing Project File: cxpmone.och |
UGS | Unassigned., BUla2022 1027 UNLICENSED DEMO USER, DEMO EXPIRES N 29 DAYS ) ENERCALC INC 1283.20
DESCRIPTION: —None—

Z-Axis Footing Fiexurs - Maximum Values for Load Combination

Distance Tension Governed
Load Combination.. Mu fromieft  Side AsReqo oy Actual Ay PREMAN . M ! PhiMr
(k) (&) (*2) (n*2y (k)
+1200+0.50L+0.7054E 4584 2280 T 1382\ Min Tema 3 3410 183,666 Q024
+1.20040.50L+0.705+E 5868 2280 Tao 1382 Miet Tomo % 3410 185,866 0031
+120D0+0.50L+0.705+E 7214 2320 Toor 1382 MinTemp% 3410 189 666 0038
+120040.50L+Q.70S+C 8819 2360 Too 1382 Min Temo % 3410 183 866 0045
41200405040 70S+E 10,085 2400 Tao 1382 Min Temp % 3410 189,866 0053
412004050 +0.T0S+E ‘M8 24%0 Tao 1382 Min Temo % 3410 185 068 0.081
+1.20040500+Q DS E 13,198 2450 Too 1382 Min Temo % 3410 183 568 a0
+120D4050L+Q70SH E 14541 2520 T 1382 Min Temp % 3410 189,068 o078
+1. 2004050040705+ 16.547 2560 Too 1382 Min Temo % 3410 185 566 0087
+1.20D0+0.50L+0.70S+E 14313 2600 T 1382 Min Temp % 3410 183 866 0.098
+1.2004050L+0.705+E 20140 2640 Tao 1382 Min Temo % 3410 185 866 0.108
+1.200+0.50L+Q.705+E 2028 2680 Tao 132 MinTemo%% 3210 189 566 0116
+1.200+0.50L+Q.70S+E 23972 2720 Top 1.382 1\ Moo Tamg % 1410 189568 0126
+1.200+0.50L+0.70S+E 25979 2780 Tao 1382 MinTeno% 3410 189,866 Q137
+1.20D0+0.50L+0.705+C 28048 280 T 1582 Mo Tamg % 3410 189,866 0148
+1.20D+0.50L+Q.70S+E 0173 2540 T 1382 MinTeno % 3410 183 566 0158
+120D4050L+0.705+C »¥ 2550 Toor 1582 Min Temo % 3410 183 068 Q170
+1.20D40.50L+0.70S+E 2807 2820 T 1382 Min Temp % 3410 183 866 0182
+1.20040.50L+0.70S+E 96583 2980 Too 1382 MinTemo% 3410 183 866 0154
+1.20D40.50L+Q.70S+E N 113 3000 Top 132 MinTemp% 3410 183 868 0208
+ 120040500 OSHE 41.3% 3040 Tao 1.382 Min Teno % 3410 185 666 0218
+ 12004050040 20548 4547 3080 Tao 1382 MinTemo% 3410 183 666 02
+ 12004050 0705+ £ 45737 31120 Tao 132 MinTemp% 3410 185 866 0241
«1 20040.50L+0.70S+E 47908 3.180 Tao 1382 Min Temo % 3410 183 666 0252
+120D040.50L+0.70S+E 50064 3200 Tao 1382 Min Temp % 3410 185 866 0264
+1.20040.50L+Q.70S+E 52201 3280 Too 1.382 Min Temo % 410 183,966 Q275
+1200+40.50L+0.705+E 54319 3280 Too 1382 Min Temo % 3410 188566 02%
+12004050L40.705+F 58.420 130 Top 132 MinTemp% 1410 188 868 a7
+1. 20040 50L+0705+E 58503 130 Tao 1382 Min Teno % 3410 189 4% Q308
+1.20040.50L+0.705+E 60.5685 140 T 1.401 M ACIOS 3£10 183 866 Q319
+1.200+0.50L+0.70S+E 62618 3440 Tao 1485 [ Min AC1 105 3410 189 966 03%
+1.200+40.50L+Q.70S+E 64645 3480 Tan 1,467 Min ACI1 105 3410 183 866 0320
+1.200+40.50L+0.705+E 668,657, s Tow 156485 7 MeACH 105 3410 185 666 0351
+120D0+0.50L+Q.70S+E 64650 3580 Tao 1502 Min ACI 105 3410 189,866 0382
+1.20D040.50L+0.70S+E 7088 2600 T 1638 Min ACI1 105 3410 189,866 0372
+1.200+40.50L+Q.70S+E 12584 1540 Too 1684 MinACI105 1410 189 568 Q3%
+1.20040.50L+Q.70S+E TE5M 1650 Too 1.7%0 Min ACI1105 3410 183 868 0333
+1.20D+40.50L+0.70S+E 76448 3720 T 1.77%8 Min ACI1105 3410 183 866 0
+1.20D+40.50L+Q0.70S+E 78.35%0 1760 Tao 1821 Min ACI 105 3410 185 866 0413
+1.20D+4050L+0.705+E 80237 3800 T 1868 Min ACI1 105 3410 185 868 0
+1.2004050L+0.70S+E &2 105 315%0 Too 1810  MinACI 105 340 185 866 04X
+1.20D0+0.50L+Q0.70S+E 83956 1880 Tao 1854 Min ACI 105 1210 185 866 0482
+1.2004050L+0.705+E 85788 3820 Too 1988\ MnACTIAS ad10 183 866 0452
+1200+40.50L+Q.70S+E 87603 3980 Too 2041, [ MioACL10S 3410 189,066 0.461
+120D0+40.50L+0.705+E 83.400 400 Tow 2080 | |\ MiaACI 105 3410 189,968 a4
+1.20040.50L+0.705+E 91.179 240%) C 2080 Maa ACI 105 3410 183 566 0.450
+1.20040.50L+Q.70S+E ‘25490 <080 Ton 2080 Min AC1105 3410 183 866 0490
+1.20040.50L40.7054C 654 4120 T 2080 MinACI105 3410 183988 Q493
4120040 504070545 98 209 4160 T 2080 Min ACI1105 3410 189 566 0.508
+1.20040.50L 40 705+E “38.117 4200 Too 2080 MinACI105 3410 183 868 as17
200405040705+ E 99 808 4240 Tao 2080 Min ACI1 105 3410 185 666 0528
41.200+0.50L40705+€ 101.478 4280 Tao 2080 Min ACI 105 3410 185 866 0534
#1.20040.50L+0.70S+E 103132 4320 T 2080 Min ACI1 105 3410 185 866 0583
+1200+40.50L+Q.705+E 104.768 4380 Tao 2080 Min ACI1 105 3410 185,866 0582
+120D+0.50L+Q.70S+E 106386 4400 Too 2080 Min ACI 105 3410 185 866 0.560
+1.2004050L+0.705+E 107 586 4490 Tao 2080 Min ACI 105 3410 183,866 0.565
+120D40.50L+0.705+E 109.569 443 Tao 2080 MinACI105 2410 133,068 057
+120D+0.50L+Q.705+E 1113 4520 Tap 2080 MinAC1105 1410 15 566 A58
4120040 50L+0.705+E 112650 4580 Too 2080 MInACHIAS 2410 193.59% 0583
+1.20D+4050L+0.705+E 114209 4600 Too 2000 MinACI NS 3410 189066 082
+1.20D40.50L+0.70S+E 15719 45620 Tap 2080 Min AC1 105 3410 185 066 0608
+1200+0.50L+0.70S+E 117212 4650 T 2080 M AC1 105 3410 189,966 0817
+1.20040.50L+0.70S+E 118687 4720 Tw 2091 MinACI105 3410 185 866 0625
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[Combined Footing Praect Fie cxmione och
UCE | Unassigned., Bula 2022 1027 UNLICENSED DEMO USER, DEMOEXPIRES N 22 DAYS € ENERCALC INC 1923.20
DESCRIPTION: —None—

Z-Axis Footing Fiexure - Maximum Values for Load Combination

Distance Tension Governed
Load Combination._. Mu fromsft  Side AsReqo oy Actual Ay Ph"MIn . Mu ! PhiMr
(k) (&) (0'2) {2y, {8k
+1.200+0.50L+0.70S+E 120.145 4760 Too 2117 WEnAC1 105 3410 189 866 063
+1200+40.50L+0.70S+E 121.584 4800 Tao 2341 M ACI 105 3410 185 866 0640
+1.200+0.50L+0.70S+£ 123005 4890 Too 2468 MinACI105 3410 189 866 0643
+120040.50L+Q.70S+E 124909 <330 Teo 2195 MinACI105 2410 189 966 0855
+1200+0.50+0.70S+E 125795 499 T 2220 MinACI 105 3410 183 566 0683
4120040 50 +Q.TOS+E 127.163 4980 Tao 2245 MinACI105 3410 1893 966 06720
4120040500+ 0 E 128513 5000 Tao 220 MinACI105 3410 189 966 0677
+120D4050L+Q70SHE 129845 5040 Teo 2234  Min kr Bendg 1410 189 568 08as
+1.20D+40.50+0.705+E 131.15 5080 Too 2318 MinACI105 3410 185 866 0631
+1.200+0.50L+0.705+E 132455 5120 T 232 MinACI105 3410 189 566 0638
+1.200+40.50L+Q.70S+E 1331733 5160 Too 2385 MnACI105 3410 185 866 0.704
+1.200+40.50L+0.705+E 134954 5200 Too 2388 MnACI105 3210 185,866 a7
+1.20040.50L+0.70S+E 138237 5240 Tap 2411 M ACH10S 1410 185,866 a718
+120040.50L+Q.70S+E 137.461 5280 Tao 2434 | )\ MinACI105 3410 189 966 0724
+120D+0.50L+0.70S+E 138,668 5320 T 285 WMo AC) 105 3410 183 666 a7%0
+1.20D040.50L+Q.70S+E 129857 $380 Ty 2478 | " MevACI 105 3410 189 966 a7y
+120D040.50L+Q.70S+E 141029 5400 T 243 MinAC1105 3410 189 866 0743
+120D0+0.50L+Q.70S+E 1298 549 Too 2520 MinACI105 3410 189 966 0743
+1.200+40.50L+Q.70S+E I 5450 Tao 2541  MinACI 105 3410 183 866 Q755
+1.200+0.50L+Q 20S+E 14405 5520 T 2582 MinACI105 1410 189 866 0.761
+ 12004050+ T0SHE 145534 5580 Tao 2582 MinACI105 3410 189 866 0767
+ 12004050040 0S4E 148616 5600 Tao 2602 MinACI105 3410 1893 866 0772
12004050 40705+ £ 147,680 5640 Tap 262 MinACI105 3410 189 866 0778
«1200+0.50L+0.70S+E 148728 5680 Tao 2841  MinACI105 3410 183 968 0783
+120D0+0.50L+Q.70S+£ 149754 5720 T 2680 MinACI105 3410 189 966 0783
+1.200+40.50L+Q.70S+E 150.784 5780 Tao 2679  MinACI105 3410 193,568 a7
+120D0+0.50L+Q.70S+E 151.757 5800 Tao 2897 MinACI105 3410 189566 ors
+120D0+40.50L+Q.70S+E 152731 5840 T 2715  MinACI 105 3410 358 664 aad
+1.200+40.50L+Q.70S+E 151688 5850 T 2733 M ACL1QS 3410 189 %% Qa0
+1.200+40.50L+0.705+E 154626 5920 T 2750 AMACIQS 3£10 183856 0814
+1. 20040 50L+0.705+E 155547 5980 Tao 2767 [ Min ACI 105 3410 185866 Q819
+1.200+40.50L+Q0.70S+E 156.450 6.000 Taa 2764 Min AC1105 3410 185 866 0824
+120D+0.50L+0.705+E 157.335 604 Tow 2000 | WAACI 105 1410 185 856 082
+1200+40.50L+Q.70S+E 1158202 4080 Tao 28187 MinACI105 3410 189 666 0833
+1.20040.50L+0.70S+E 169052 6120 Too 2812 MnACI105 3410 189 568 0838
4120D040.50L+0.70S+E 159883 8160 Too 2848 MinACI105 3410 189 966 a8
+120D04050L40.70S+E 160 837 8200 Too 2883 MinACI105 3410 189 8666 08%
+120D0+0.50L+Q.70S+E AeTa2 6240 T 2878 MinACI105 3410 189 868 Q851
4120040 50L+Q.70S+E 162270 6280 T 282 MinACI105 3410 189 566 04855
+1.200+0.50L+0.70S+E 163030 6320 T 2908 MinACI 105 3410 189 866 085
+1.20D0+40.50L+Q.70S+E 183772 6380 Tao 2820 MinACI105 3410 183 666 0883
+1.200+0.50L+Q.70S+E 164 496 6.400 Tao 2838  MmACI1DS 1410 183 868 0866
+1.200+0.50L+0.70S+E 165202 6420 T 2847 MinACT1QS a410 189 866 08720
+1200+40.50L+Q.70S+E 165891 6.430 Too 2950, [ MioACLI0S 3410 189 566 0874
+1200+0.50L+0.70S+E 166,561 4520 Tow 2972 Min for Bending 3410 183 566 0877
+1200+40.50L+Q.70S+E 167214 8560 Too 2884~ MiaACI 105 3410 189 966 0881
+120D0+0.50L+Q.70S+£ 16754 6600 T 2938 MinACI105 3410 189 966 0884
+120D0+40.50L+Q.70S+E 183.485 44% Too 1008 MinACI105 3410 189 866 0887
+1.20D+0.5040. 7054 189,064 6590 Tao 1019 MinACI 105 3410 189 966 08%0
41200405040 7054 83 845 8720 Tao 103  Min for Benda 3410 189 866 083
S 2004050040705+ E 170208 6780 T 3040 MinACI105 3410 183 866 08%
412004050 +Q70S4€ 170.754 6800 Tao 3050 MinACI105 3410 189 866 083
+120040.50L+0.705+E 171.281 65820 T 3080 MinACI105 3410 189 866 a9
1 200+40.50L+Q.70S+E 171.791 6830 Tao 300 Min for Bendma 3410 183 866 0.905
+1.200+40.50L+0.705+E 172283 6920 Tao 3078 MinACI105 3410 185666 0807
+1.20040.50L+0.70S+E 172757 6.980 Tao 3088 MinACI105 3410 185,866 0810
4120D040.50L+0.70S+E 173213 7.000 Too 3098 MinACI105 3410 133566 0
+1.20040.50L+0.70S+E 171651 7080 Tap 3105 Min for Benddrgy 3410 8 866 a915
412004050040 70S+E 174071 7.080 Too 1113 MnACHIAS 2410 18395 a7
+1.200+40.50L+Q.70S+E 174473 7120 Too 3120 MinACI 0S5 3410 189066 0918
+120D040.50L40.705+E 174857 7.1860 T 2127 | Min ACI1 105 3410 185 066 os
+1.200+40.50L+0.70S+E 175224 7200 T 130 M ACIH 105 3410 189 866 a8
4120040 50L+0.70S+E (175573 2240 Tw 3L wMinACI 105 3410 189 866 0925
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[Combined Footing Project File: capsione océ
UGS rassigres. Bula 2022 1027 UNLICENSED DEMO USER. DEMO EXPIRES N 29 DAYS () ENERCALC INC 1983.20
DESCRIPTION: —None-

Z-Axis Footing Fiexurs - Maximum Values for Load Combination

Distance Tension Governsed
Load Combination... Mu from eft $as As Reqo oy Actual Ay PhCMIN . Mu ! PhiMr
(A-k) () (r*2) (n"2y° {8 k)
+1.2004050L+0.705+E 175903 7280 Too 37 MinACL10S 3410 185 666 0926
+1.2004050L+0.705+E 176216 7.3 Too 3153 M ACI1 105 3410 185 666 0928
+1.200+0.50L+0.705+E 176511 79% Too 3158 Min ACI1105 3410 185 666 083
+1.20D40.50L+0.70S+E 175789 740 Too 3164 Min AC1105 3410 183 666 0831
+1.20D+0.50L+0.705+C 177048 7.480 Tao 3168 Min AC1105 3410 183 866 0832
4120040500 +QT0SE 177.289 7450 Tao i Min AC1105 3410 183 666 0834
+1.20040500+Q DSHE 177513 7520 Tao 77 Min AC1105 3410 183 668 0835
4120040850040 7054 E 177.718 7.580 Too 3181 Min AC1105 3410 185 668 083
+1. 200405040 705+ 177.906 7600 Too 3185 Min fr Bendra 3410 185 666 08y
+1.20040.50L+0.70S+E 174.076 7620 Top 3188 MinACI105 3410 183 666 0538
+1.20040.50L+0.70S+E 178228 7680 Tao 3181 Min ACI1 105 3410 185 8666 083
+1.20040.50L+0.705+E 178.382 7720 Tao 3183  MinACI105 3210 185,866 083
+1.20040.50L+0.70S+E 178478 7.760 Tap 3185 I\ M ACI 108 410 185 866 0540
+120040.50L+Q.70S+E 178.577 7800 Tao 2197 | M ACI1705 3410 185,066 0841
+12004050L+0.705+C 178657 75840 T 19 Mo AC) 105 3410 189,066 0841
+120D40.50L+Q.70S+E 178720 7480 Toa 4200 MevAC) 105 3410 183 568 0841
+1.20040.50L+Q.70S+E 178784 7.920 T 3201 Min ACI1 105 3410 183 966 0542
+1.20040.50L+Q.705+E 178N 7980 T 3201 MinACI1105 3410 189 966 0822
+1.20040.50L+Q0.70S+E I7A800 2000 Tao 3201 Min AC1105 3410 183 566 0542
+1.20040.50L+Q.70S+£ 174791 8020 T 3201 Min ACI1 105 3410 185 666 05842
+ 1200405+ TOSHE 178.764 8080 Tao 3201 Min ACI 105 3410 185 666 05842
12004050040 705+48 178720 8120 Tao 3200 Min ACI1 105 3410 185 666 0541
1200405040 70S+E 1784657 4160 T 3198 Min ACI1105 3410 185 866 05841
«1 200+0.50L+0.705+E 178577 8200 Tao 3197 Min ACI1 105 3410 189,866 0841
+120D0+0.50L+0.705+E 178478 8280 Tao 3185 Min ACI1105 3410 183 866 0S840
+1.20D40.50L40.705+C 178.082 8280 Tao k8-« Min AC1105 3410 1840568 0935
+1.20D+40.50L+Q0.70S+E 178228 8320 Tao 3191 Min ACI 105 3410 188586 0s»
+1.20D40.50L+0.70S+E 178078 a0 Top 3188 Min ACI 105 3410 198 968 a9s
+1.200+40.50L+0.70S+E 177 906 84400 Tao 3185 MnACL1OS 3410 189 %% Qs
+1.20040.50L+Q.70S+E 177.718 8420 T 3181 AMACIUS 3410 183 856 08%
+120040.50L+Q.705+E 177513 4480 Tao 3477 [ Min ACI1 105 410 185 866 0835
+1.20040.50L+0.70S+E 177268 4520 Taa 2173 Min AC1105 3410 185 8666 0834
+1.20040.50L+0.705+E 177,048 4580 Tow 3168 7 WMeACIH 105 3410 185 666 asx2
+1.20040.50L+Q.705+E 1 176.788 8600 Taa 3188° MinACI105 3410 183 868 0831
+120040.50L+0.705+E 178511 a6 Too 3158 Min AC1 105 3410 185.8666 0830
+120040.50L+Q.70S+E 128246 4680 Tao 3183 Min AC1 105 3410 189 866 0928
+12004050L+0.705+C 17590 4720 Tao 3147 MinACI105 3410 183 566 0928
+1.20040.50L+0.705+E A7S573 4780 Tap 3141 Min AC1105 3410 185 8666 0925
+1.20040.50L+Q.70S+E 175224 a8 T 3138 Min ACI1 105 3410 183 668 0a3
+1.20040.50L+0.70S5+E 174857 4520 T 1z Min AC1105 3410 183 868 as21
+1.20040.50L+0.70S+E 174473 4550 Tao 3120 Min ACI 105 3410 185 666 0819
+1.20040.50L+0.70S+E 174071 84920 Tao 3113 Min ACI 105 1210 185 666 0817
+1.20040.50L+0.70S+E 173651 8980 Tao 3105 " MinACH1QS ad0 185 866 0815
+120D0+0.50L+Q.70S+E 173213 9000 Tao 1096 Mo ACLIOS 3410 185 666 0912
+1.200+40.50L+0.705+E 172757 4040 Tow 3084\ | MinACI 105 3410 189,866 0810
+1.20040.50L+0.705+C 172283 Q080 T 307 MaACI10S 3410 183 666 09807
+120D+0.50L+Q.70S+E 171791 9120 T 3070 Min ACI1 105 3410 183 866 0905
+1.20040.50L+0.70S+E 171281 4140 T 3080 Min ACI1 105 3410 183 668 0902
+ 120040 504070545 1T0758 9200 Tao 3050 Min AC1105 3410 183 568 083
+1.200+0.50L 40 70S+4E AN0.205 9220 Too 300 Min AC1105 3410 185 666 0898
200405040705+ F 169645 9280 T 0% Min ACI1105 3410 185 866 0854
412004050+ 070S+E 165.064 4320 Too 3018 Min ACI1105 3410 185 866 0830
#1.20040.50L+0.705+E 168,485 9360 Tap 3008 Min ACI105 3410 185 666 0887
1 20040.50L+0.705+E 167 849 9.400 Tao 2998 MinACI105 3410 189,866 0854
+1.20D0+0.50L+0.70S+E 167214 9420 Tao 2884 MinACI105 3410 185 066 Q.881
+1.20040.50L+0.705+E 166.561 9450 Tao 2972 MnACI105 3410 185,866 Q877
+120D40.50L+0.705+E 165891 9520 Tao 2980 MinACI105 3410 183,066 087
+1.20040.50L+0.70S+E 165202 9580 T 2947 MinACl105 3410 185 566 a7
+1.20040.50L+0.70S+E 164,456 9600 T 293 MnACHAS 3410 18955 b
+1.2004050L+0.705+E 183772 9620 T 2920 MinACI WS 3410 189068 0883
+1.20040.50L+0.705+E 163.0%0 9630 T 2808 | MinAC1105 2210 185 866 085
+1.20040.50L+0.70S+E 1822710 9720 T 2852 Mo ACIH 105 3410 185,666 0855
+1.20040.50L+0.705+E v 161,452 9760 Tw 2878/ MinAC1105 3410 185066 0as1
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[Combined Footing Project File: capsione.ecé
UGS | Unassignes- Bula 20221027 UNLICENSED DEMO USER. DEMO EXPIRES N 29 DAYS ) ENERCALC INC 1983.20
DESCRIPTION: -—-None—

Z-Axis Footing Flexurs - Maximum Values for Load Combination

Distance Tension Governed
Load Combination._. Mu fromeft  Side As Reqo oy Actual Ay PhtMn . Mu ! PhiMr
(k) () (w*2) ("2y’ (8-k)
+1.20040.50L+0.705+E 160657 9800 Too 2883 Minfor Berdea 3410 185 666 0846
+1.20040.50L+0.70S+E 159,883 S50 Too 2848 M ACI1 105 3410 185 666 0842
+1.20040.50L+0.705+E 158052 S98% Too 28R Min AC1105 3410 185 866 0838
+120040.50L+0.70S+E 155202 ©I0 Too 2816 Min ACI1105 3410 185 866 0833
+ 1200405040705+ 157335 4980 Tap 2800 Min ACI1 105 3410 189866 082
4120040500 +0T0S+E 156,450 10.000 Too 2784 Min ACI105 3410 185 668 4F: 7.1
+1.200405004QSHE 155.547 10040 Tao 2767 Minkr Bendma 3410 183 868 0819
+ 12004080040 7054 E 154628 10.080 Tap 2750 Min ACI1105 3410 183 666 0814
41200405040 705+E 1531688 10.120 Tao 2733 MinACI1105 3410 185 868 0808
+1.200+0.50L+Q.70S+E 152731 10.160 Tao 2715 MinACI 105 3410 185 866 0804
+120040.50L+0.70S+E 151.757 10200 Tao 2657 Min ACI 105 3410 185 866 0798
+1.20040.50L+Q.70S+E 150.764 10240 Tao 2678 MinACI 105 3410 183 866 7%
+1.20040.50L+0.70S+E 149754 10280 Top 2680 [ M ACI10S 1410 183 866 0788
+120040.50L+0.70S+E 144728 10.320 Ta 2641 MinACI 105 3410 183 666 0783
+120040.50L+0.70S+E 147,680 10.380 T 282 WMo AO) 105 3410 183 566 0778
+120040.50L+Q0.70S+E 148616 10.400 Ty 26802 | | MevACI 105 3410 189 566 0772
+1.200+40.50L+Q.705+E 14550 jutT o Joor 2582 Min AC1 105 3410 185 566 Q767
+1.20D40.50L+0.70S+E 152405 10250 T 2582 Min ACI1 105 3410 185 066 o761
+1.20040.50L+0.70S+E V7 10520 Tao 2541 Min AC1105 3410 183 666 0.755
+1.20040.50L+Q.70S+£ 1492 @2 10580 T 2520 Min AC1 105 3410 183 666 0748
+ 12004050+ S E 141.028 10,600 Tao 2458 Min ACI1 105 3410 185 866 0743
+ 12000050040 0S4E 139857 10640 Tao 2478 Min ACI1 105 3410 185 666 o737
+ 12004050040 70S+E 138668 10680 Tap 245 Min ACI1 105 3410 185 666 a7
«1 200+0.50L+Q.705+C 137.461 10.720 Tao 2438 Min ACI1 105 3410 185 666 0724
+120D+0.50L+Q.70S+E 138237 10.760 Tao 241 Min ACI1 105 3410 183 666 Q718
+120D+0.50L+Q.70S+E 134954 10,800 Tao 2388 Min AC1105 3410 194,066 a7
+1.20D40.50L+Q0.70S+E 13373 10840 Tao 2385 Min ACI1 105 3410 188586 avoe
+1.20D+40.50L+0.70S+E 132455 10580 Tp 232 Min ACI 105 3410 188 568 484
+1.200+0.50L+Q.70S+E 131.159 10.920 Too 2318  MnACLIQS 3410 153 2% Q831
+1.20040.50L+0.70S+E 129845 10.980 Tp 2294 AMACIWOS 410 183 8656 0682
+1.20D0+0.50L+Q.70S+E 128.513 11.000 Tao 2270 [ Win ACI 105 3410 183 866 a7
+1.200+0.50L+0.70S5+E 127.163 11.080 Tan 2285 1 Min AC1105 3410 185 866 0670
+120D0+0.50L+0.705+E 125795 11.08Q Tew 2220 | WAACIH 105 3410 185 866 0683
+1200+0.50L+Q.70S+E 1124 408 11120 Taa 2195° MinACI105 3410 189,866 Q0655
+120D0+0.50L+0.70S+E 123005 11,160 Too 2168 Min AC1 105 3410 185,866 0648
+12004050L+0.705+E 121584 11.200 Tao 2148 Min AC1 105 3410 189 866 0640
+120040.50L+0.70S+E 12014 11220 Tao 2117 Min ACI1 105 3410 189 066 0833
+120040.50L+Q.70S+E 18687 11280 Tap 2091 Min AC1 105 3410 183 966 0825
+1.20040.50L+0.70S+E 117212 11.320 T 2080 Min AC1105 3410 183 566 0817
+1.20040.50L+Q0.70S+E 15719 11.380 T 2080 MinACI1105 3410 185 8566 0808
+1.200+40.50L+0.70S+E 114208 11.200 Tao 2080 Min ACI 105 3410 185 866 0602
+1.20D0+0.50L+Q.70S+E 112680 11.420 Tao 2080 MimACI10S 1410 185 866 0583
+1.20040.50L+0.705+E 1M1 11.480 Tap 2080 \WMin ACHIAS a0 183 866 0.585
+1.20D0+0.50L+0.705+E 109.568 11.520 Tao 2080, | MioACL YOS 3410 185 866 0577
+1.20D0+0.50L+0.705+E 107 586 1.580 T 2080 | MiyACI1 105 3410 189,866 0568
+1.20D40.50L+Q.70S+E 106.388 11600 Too 2080 MiaACI 105 3410 189,966 0580
+1.20D40.50L+Q0.70S+E 104768 11640 T 2080 Min ACI1 105 3410 183 566 0582
+120D40.50L40.7054C i ckivd 11.8% T 2080 Min ACI105 3410 185 866 0583
+1. 20040504 0.7054E 101478 1720 Tao 2080 Min AC1105 3410 185 666 053
+ 1. 20040.50L40. 705+ ~45 806 11.760 Tao 2080 Min AC1105 3410 185 668 0528
12004050040 705+F 98117 11800 T 2080 MinACI 105 3410 185 666 as517
412004050+ 0705+ 96.408 11820 Too 2080 Min ACI 105 3410 183 666 0.508
+120040.50L+0.705+E 34684 11.880 Tao 2080 MinACI1105 3410 185,866 0495
+1200+0.50L+Q.70S+E 92540 11.820 Tao 2080 MinACI105 3410 183 866 0430
+120040.50L+Q.70S5+E 891.179 11.980 Tao 2080 MinACI105 3410 183 666 0.450
+120040.50L+0.705+E 83.400 12000 Too 2080 MinACI105 3410 183,866 Q471
+12004050L+0.7054E 7603 12040 Too 2041  MinACI105 3410 183,006 0481
+1.20040.50L+0.70S+E 85788 12080 T 1958 Min AC1 105 3410 168 566 Q452
+1.20040.50L+Q.70S+E 831956 12120 Too 1854  MnACHIAS 3410 1935% Q2
+1.20040.50L+Q.70S+E 82105 12160 Tao 1810 MinACI S 3410 189866 04
+1.20040.50L+0.705+E 80237 12200 T 1056 Min AC1 105 2210 185 866 0423
+1.20040.50L+0.70S+E 74350 12240 T 14824 Mo ACI 105 3410 185 666 0413
+1.20040.50L+0.705+E 76446 12280 Tw 1787 WMinACI 105 3410 183 666 0
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ICombined Footing Praect Mie cxmone off |
UGS | Unassignes., Bula 2022 1027 UNLICENSED DEMO USER, DEMO EXPIRES N 29 DAYS (c) ENERCALC INC 198320
DESCRIPTION: —None—

Z-Axis Footing Flexurs - Maximum Valuss for Load Combination

Distance Tension Governed
Load Combination... Mu from left $a9 As Reqo oy Actual Ay PhiCMAn . Mu ! PhiMr
(k) (%) (n*2) {2y {8-k)
+1.200+40.50L+0.705+E 74524 12320 Too 1730 ‘WMinACLI0S 3410 185 866 0333
+1.20040.50L+0.705+E 72584 12.360 Too 1684 MeACII0S 3410 183 866 0382
+1.20040.50L+0.705+E 70626 12600 Tom 1838 MinACI105 3410 183,866 0372
+120D0+050L+Q.705+E 65650 1245 Too 1.542 Min ACI 105 3410 189,866 0362
+120D0+0.50L40.70S+C BaB5T 12480 Tao 1.545 Min ACI1 105 3410 189,066 0.351
412004050 +Q.TOS+E 845645 12520 T 1497 Min ACI1 105 3410 183 866 030
12004050040 0SHE a2618 12.560 Too 1488 Min ACI1 105 3410 183 668 030
+120D4050L+Q70SH E 60569 12600 T 1401  MinACI105 3410 183 566 0319
+1. 2004050040 705+E 58503 12620 Tao 1382 Min Temo % 3410 185 866 0.308
+1.20040.50L+0.705+E 56420 12680 T 1.382 Min Temp % 3410 185 866 0297
+1.20040.50L+0.705+E 54318 12720 Too 1382 Min Temo % 3410 185 666 0286
+1.200+0.50L+0.70S+E 52201 12760 Too 1382 Min Temo % 3410 185,866 0275
+1.200+0.50L+0.705+E 50064 12800 Tao 1382 Mo Tamg % 3410 185 866 0264
+120D40.50L+Q.70S+E 47908 12840 Tao 1382 MinTeno% 3410 189866 0252
+1.20040.50L40.705+C 4&737 12880 T 1582 M Tamp % 3410 189,866 0241
+120040.50L+Q.70S+E 43547 12920 T 1382 Min Temo % 3410 183 566 0229
+1.20D0+0.50L+Q.70S+E 4138 12980 T 1382 Min Temo % 3410 189066 0218
+1.20D+40.50L+Q.70S+E 2113 12300 Too 1.382 Min Temp % 3410 183 866 0208
+1.200+40.50L+0.70S+E 96583 1300 Too 1.382 Min Temo % 3410 185 866 0154
+1.20040.50L+0.70S+£ 807 13080 Tao 1.382 Min Temp % 3410 183 866 0182
+ 120040504005+ E 230 12120 Tao 1382 MinTemo% 3410 183 666 Q170
+ 12004050040 70548 0173 131,160 Too 1322 MinTemo% 3410 183 666 015
1200405040 70S+E 28048 13200 Tap 1382 Min Temp % 3410 185 866 0148
«1200+0.50L+Q0.70S+E 25979 13240 Too 1382 Min Temo % 3410 185,866 0137
+120D0+0.50L+0.705+C 22972 13280 Tao 1382 Min Temp % 3410 183,866 0128
+120D+40.50L+Q0.70S+E 2028 13320 Too 1.382 Min Temo % 3410 194 666 aMé
+12004050L+0.705+E 20180 13380 Too 1382 Min Temo % 3410 188 596 0108
+120D40.50L+Q.705+E 18313 13.400 T 1.382 Min Temp % 3410 188 868 a0
+1.200+40.50L+Q.70S+E 16.547 13420 Too 1382 Min Temo % 3410 189 %% Q087
+1.20040.50L+0.705+E 14841 13450 T 1382 Mint Terp % 3410 183 866 Q078
+1.200+40.50L+0.705+E 13,196 13520 Too 1382 M Tenote 3410 185 668 0070
+1.20040.50L+Q.70S+E 11610 13560 Tan 1,382 Mn Teno % 3410 185 866 0.081
+1.20040.50L+Q.70S+E 10.085 13600 T 1382 Mt Temp % 3410 185 866 0053
+120D0+0.50L+0.70S+E 8619 13640 T 1382 Min Temo % 3410 189,866 0045
+1.2004050L+0.705+E 7214 12680 T 1382 Min Temp % 3410 189,866 0038
+120D40.50L+0.705+E <5089 13720 Too 1382 Min Temo % 3410 183 868 0031
+1.20D0+0.50L+Q0.70S+E 4584 13760 Too 1382 Min Temo % 3410 183 566 0024
+120D+0.50L+0.70S+E 3358 13800 Tao 1382 Min Temp % 3410 189066 Q018
4120040 50L+0.705+E 2195 13520 Too 1.382 Min Temo % 3410 183 866 0012
+1.20D4050L+0.705+E 1.090 13550 T 1382 Min Temp % 3410 183 068 0.008
+1.20040.50L+0.70S+E 0048 13820 Tao 1.382 Min Temo % 340 185,866 0.000
+1.200+40.50L+0.705+E 0538 13960 Boson 1.382 Mia Toho % asx0 53690 Q017
+1.20040.50L+0.705+E 1882 14000 Bosom 1382 Wi Tenp % s 53690 0035
+1.20040.50L+0.70S+E 2726 14040  Botom 132 | MaTens % 1550 83658 0.031
+1.20D0+0.50L+0.70S+E 35% 14080 Botiam 1382 MinTenp % 1550 58668 0.0%0
+1200+0.50+0 705+ 4274 . W2 | Besom 1382 MiaTemo% 1550 8358 008
4120040 50L+0.705+E 4957 14160 ' Bowan 132 MinTemo% 1.550 83688 00s8
+120D040.50L+0.70S+E S681 12001 Bason 1382 Min Temp % 1550 82658 0.083
4120040 504070545 6143 14240 Botom 1382 Min Temo % 1.550 84658 0.083
+1.20040.50L40 70548 6647 14280 Boton 1.382 Min Temo % 1.550 84658 Q075
200405040705+ E 700 14320 Boson 1382 Min Temp % 1.550 83658 0.080
41200+ 0.5+ 07054€ 7473 14360 Botiom 1.382 Min Temo % 1550 84658 0084
#1.20040.50L+0.705+E 7.795 14400 Boton 1.382 Min Temp % 1.550 58,658 0088
1 200+40.50L+0.70S+E 4058 14420 Boton 1382 Min Temo % 1.550 58,658 0081
+1.20040.50L+0.70S+E 8280 14,480 Boton 1382 Min Temo % 1550 54,658 0083
+1.20040.50L+0.70S+E a4 14520 Botion 1382 Min Temp % 1550 88,658 0.085
+12004050L+0.705+C 8485 14580 Boton 1382 Min Temo % 1.550 00%
41 20D04050L+Q.70S+E as07 14600 Boton 1382 Min Tamp % 1.550 668 098
+1.20D0+40.50L+Q.70S+E 8488 14640 Bosom 1382 MnTemots 1550 o8 65 Q085
+1.20D+0.50L+Q.70S+E 4370 14630 Bosom 132 MinTens % 1,550 0094
+120D0+40.50L+0.70S+E a212 14720  Bomom 1382 [ MinTemp%e 155 8365 0033
+1.200+0.50L+Q0.70S+E 7853 14760 ~Batom 1382 Min Temo % 1550 84658 0030
+1.20040.50L+0.70S+E 7.714 14800, Bofom 1382 7 MinTemp% 1.550 84658 0087

Page 53 of 70



.
BY U ENGINEERING CAPSTONE

Civil & Construction Engineering

[ Combined Footing Project File: capmione ecé
UGS | Unassiones-, Bula 2022 1027 UNLICENSED DEMO USER. DEMO EXPIRES N 29 DAYS i) ENERCALC INC 1983.20

DESCRIPTION: —None-
Z-Axis Footing Fiexurs - Maximum Values for Load Combination

Distance Tension Governsd
Load Combination My fromkeft  Side AsReqa oy Actual Ay PhEMIn . M/ PhiMr
(R k) (&) (ar*2) (in"2y {8k}

+1.200+0.50L+0.70S+E 7.375 14520 Botorm 1382 Min Tama 5% 1550 58658 0.083
+1200+0.50L+0.70S+E 6978 14880 Bobom 1382 Mt Temo % 1550 54 658 0079
+1.20D0+40.50L+0.705+E 6517 14920 Bogom 1382 Min Temp % 1550 88658 0073
+1.20D+40.50L+Q.70S+E 6043 14960 Botom 1382 Min Temo % 1.5%0 58658 0.068
41 200405040705+ 5587 15000 Botomn 1382 Min Temp % 1580 88688 0083
+1.2004050+QT0S+E 6149 15040 Boton 1.382 Min Temo % 1550 84658 0058
+1.20040500+Q D E 4728 15080 Botorn 1.382 Min Temo % 1.550 84658 0053
4120040800+ 70SH 42327 15120 Botorn 1.382 Min Temp % 1.550 83668 0049
+1.200+40.5040.705+E 3843 15160 Bosomn 1322 MinTemo% 1550 88688 0082
+120D+0 50L+0.70S+E 157% 15200 Botom 132 MinTemp% 1.550 B4 658 0040
+1.200+0.50L+0.70S+E 3227 15240 Botom 132 MinTemo% 1,550 54685 Q0%
+1.20040.50L+Q.70S+E 2857 15280 Bosom 1.382 Min Temo % 1.580 886588 0033
+1.200+40.50L+0.70S+E 2584 15320 Botion 1.382 Mo Tamg % 1580 54658 0029
+120D40.50L4Q.70S+E 2288 15380 Boton 1382 MinTeno % 1550 84658 0028
+120040.50L+0.70S+E 201 15.400 Bowam 1582 M Tamg % 1.580 84,658 a3
+120D4050L+Q.705+C 1.752 15440 Bouom 1382 MinTemo % 1.580 84658 0020
+120D+4050L+Q705+E 1511 15450 Basoy 1382 Min Temo % 1.580 84658 Q017
+1.20D40.50L+Q.70S+E 12867 15520, . ‘Bomon 1.382 Min Temp % 15580 84658 Q015
+ 120040 50L+0.705+E 1.082 15580 - Boson 1382 Min Temo % 1.550 84658 0012
412004050040 70S+E 0 15600 Bosorn 1.382 Min Temp % 1.55%0 854658 0010
+ 120040500 S E 0724 1560 Boton 1.382 Min Temo % 1.55%0 84658 0.008
+ 120040050040 0548 as572 15680 Boton 1.382 Min Temo % 1550 84658 0.008
1200405040 705+ 0438 15720 Boton 1.382 Min Temp % 1550 84658 0.005
«1 200+0.50L+0.705+E 032 15760 Boton 1382 Min Temo % 1550 58,688 0.004
+1.20D40.50L+Q.70S+E 0223 15800 Bosomn 1382 Min Temp % 1.580 88,658 0003
+120D40.50L+Q.70S+E Q.14 15840 Botion 1.382 Min Temo % 1580 58 658 Q002
+1.20D+0.50L+0.70S+E 0080 15680 Boton 1.382 Min Temo % 1.580 Q001
+120D40.50L+0.705+E 003 15920 Boton 1.382 Min Temp % 1550 664 a0
+1.20D+0.50L+Q0.70S+E 0.000 159680 0 Q.00 Q 0000 00 Q000
+1.20D40.50L+0.705+E 0000 16.000 0 0000 0 0.000 0000 0.000

One Way Shear Punching Sheas

Load Combination._ Phivn VU@Col#1 Vi@ Col® PRIVA  vu@Col# vu@Col&
+1.00 S4E7 oo | | [ BRne TS om W@idps  130/ps TA07 p=
41200+ 1.80L AT ps 58 po 4519 ps 18374 p= 2 88ps 2288 p=
+1.200+1680L+0505 A7 pa S480 ps 4480 p= 18574 p= 24 0p= 2470 p=
+1.20D+0.50L 487 p= 23 ps 2273 p= 189.74 p= 14850 1485 p=
+1.20D+0.50W S447 pu 249 ps 4R pu 18974 ps 1262ps 1262 ps
4120040500+ 1805 9487 p= 087 p= 087 p= 18374 p= 285ps 2068 p=
41200+ 1.805+0.50W 9487 p= 48 ps B8 p= 18574 oo 14880 1848 p=
+1.20040.50L+W 487 p= M ps 3494 p= 16574 o= 176850 1768 p=
+1.20D40.50L+0.505+W 9487 pu 3858 ps 3858 po 19074 o= 19510s 1951 psi
+1.20D0+0.50L+0.705+E A7 ps 7163 p= 716} pa 18974 o= ¥ 25ps B2 ps
+090D+W S4 87 pu 20 s 220 pu 189.74 o= 124ps 1124 psi
+090D+E A7 o 5185 o 8385 p= 188.74 p= 27 25ps 2725 ps
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Pragect File: capsione ocf
€] ENERCALC INC 1983.20

|Concrete Column

LCE | AUnassigned., Bula2022 1027

UNLICENSED DEM

USER, DEMOEXPIRES N29DAYS

Code References

Caadatons per ACI1 31811, 1IBC 2012, CBC 2013, ASCE 7-10
Losd Combinaions Used - IBC 2021

General Information

fc: Conretie 28 duy svory;, = 40ks Ouerdl Caupn Hoght = 1304
E= - 16050 s End Fioty
Dwnily % 1500 ot Brace conditon for deflection (buckding) dlong colur
B 1 0850 XX (wickh) avs
fy - M Retyy T 600 ks
E - Mag Rebayr s 290000 k= Y-Y (degtth) wis
Niow. Rerfirong Limits ASTM AS1S Bas Usa
Min. Rend 4 00%
Max. Roni - 50%

Column Cross Section
22 .0in Square Column, Column
Edge to Rebar Edge Cover=2.0mn

Cdumn Dimensions

4 - 25 bars @ cormers,, 2 - =5 bars
top & bottom between corner bars, 2 -
- #5 bars left & right between comner

Caunn Rankrang:

Applied Loads Ertered loads e fxciored oo ond combioasions Sl atey
Cdunn soif waght incuded : 670.54 It * Dead Load Facior
AXIAL LOADS

Axal Lood =t 1.330 R above base, D = 230,L = 180, S~ 90, W = 7.0, E ~ #8250k,
DESIGN SUMMARY

Load Cambrasian [T Madmum SERVICE Load Reactons -
Locaion of mancabove basse Qox Tapdag Y-Y 00k Botion dang Y-Y 00k
Maximum Stress Ratio 00:1 Tapdog X-X 00k Bosom dong X- X 00k

Raso = (PU*26Mu*2)* 5/ (PhiPrr* 20PRM* 2)* 5

Pu= a0 k ©*Pn= 0.0k
Mux * 00 kA @ Mox: aong MR SERVICELesd Defeginppe.
°. 5 Nag Y-Y e & Q04 ove base
Muy -~ 00 k& Moy 00k-# for laad cavbingion
MuAngle = deg Aang XX 00m = 00f above base
vu =t Angle = kKt Qn=Ange- L 3 fx loxd Combyrasion

Pn & 140 valbes 10cased af Pu-14y vechr Inersaction wWih cagactty cun

General Saction Informatic o - 0650 B =08%0 8 - 0%

Column Capacities .
Prenax . Nomnd Max. Conpressve Ao Cxpa 185615 &k P :%Renfocn; 07688 b Rebar % Ok
P Nabins Min, Tersion Avs Capacity k 3""““‘"‘1 Acea f 7‘2'3 "_2
@ Py max - Usstie Compressive Axd Capacity 98520 k Concrete Ares B2

P, min : Usatie Tension Acal Capaoty K
Governing Load Combination Results

Governng Facired Mo Dist. from A_:u.-l Load Bondng Andyss kR USEsaton

Load Cambresan XX YY|bwme & Pu o*Pn  3x 3x*Mux 3y Jy*Muy Aghs (deg) SMu @ Mn Rasio

Figure 12 Structural Calculations Option 1
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. ™ Company: Date: | 3/6/2023
m Anchor DeSIQner Engineer: Page: | 1/5
e Software Project:
i Version 3.1.2301.3 Address:

Phone:

E-mail:
1.Project information
Customer company: Project description:
Customer contact name: Location:
Customer e-mail: Fastening description:
Comment:
2. Input Data & Anchor Parameters
General Base Material
Design method:ACI 318-19 Concrete: Normal-weight
Units: Imperial units Concrete thickness, h (inch): 16.00

State: Cracked
Anchor Information: Compressive strength, f'c (psi): 4000
Anchor type: Cast-in-place Wev: 1.0
Material: F1554 Grade 36 Reinforcement condition: Supplementary reinforcement not present
Diameter (inch): 1.125 Supplemental edge reinforcement: Not applicable
Effective Embedment depth, he (inch): 5.375 Reinforcement provided at corners: Yes
Anchor category: - Ignore concrete breakout in tension: No
Anchor ductility: Yes Ignore concrete breakout in shear: Yes
hmin (inch): 7.25 Ignore 6do requirement: No
Cumin (inch): 6.75 Build-up grout pad: No
Smin (inch): 6.75
Base Plate

Length x Width x Thickness (inch): 12.00 x 12.00 x 0.25

Recommended Anchor
Anchor Name: J- or L-Bolt - 1 1/8"@ J- or L-Bolt, F1554 Gr. 36
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Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: No

Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nes [Ib]: ~113000
Vaax [Ib): 46500
Vaay [Ib): 0

M [ft-Ib): O

Moy [ft-Ib): 0

Mz [ft-Ib): 0

<Figure 1>

113000 Ib
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<Figure 2>
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3. Resulting Anchor Forces

Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nes (Ib) Viax (Ib) Vasy (Ib) V(Viax)*+(Viay)? (Ib)

1 0.0 11660.5 355 11660.5

2 0.0 11589.5 35.5 11589.6

3 0.0 11589.5 -35.5 11589.6

4 0.0 11660.5 -35.5 11660.5

Sum 0.0 46500.0 0.0 46500.2

Maximum concrete compression strain (%s): 0.20

Maximum concrete compression stress (psi): 854

Resultant tension force (Ib): 0

Resultant compression force (Ib): 113000

Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, e'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'vy (inch): 0.00

8. Steel Strength of Anchor in Shear (Sec. 17.7.1)

Vzs (Ib) dorout é forocedVza (Ib)
26550 1.0 0.65 17258

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.7.3)
Ve = PkeoNev = Pkcp(Anc/ Anco) Vean Ve Wep.nNe (Sec. 17.5.1.2 & Eq. 17.7.3.1a)

Kep A (in?) Arico (in?) Yedn e N Yep.N N (Ib) ¢ $Ve (Ib)
20 121.00 260.02 0.960 1.000 1.000 18915 0.70 11836
11. Results
In n of Tensile and Shear F %
Shear Factored Load, Vua (Ib) Design Strength, V. (Ib)  Ratio Status
Steel 11661 17258 0.68 Pass
Pryout 11661 11836 0.99 Pass (Governs)

11/8"@ J- or L-Bolt, F1554 Gr. 36 with hef = 5.375 inch meets the selected design criteria.
12. Warnings

- Concrete breakout strength in shear has not been evaluated against applied shear load(s) per designer option. Refer to ACI 318 Section
17.5.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Designer must exercise own judgement to determine if this design is suitable.

Figure 13 Anchor Design Option 1
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One Concrete Foundation Wall

Wall Footing Praec Fle cxmone o

LGS | Unassigned., Bula 2022 1027 UNLICENSED DEMO USER. DEMO EXPIRES N 29 DAYS ) ENERCALC INC 19832022

DESCRIPTION: -None-

Code References

Calculations per ACI 318-11, IBC 2012, CBC 2013, ASCE 7-10
Load Combinatiogs Used : IBC 2021

General Information
Material Propartie $o1 Dapgn Vaiues
fc : Concrete 28 fay s r A0 ka2 Niowatie Sol Baxing - 250 ksf
fy : Rebar Yield » 800 k= Incresse Bearing By Footng Waght . Na
Ec  Conorele Dasic Modius = 31220 k= Sol Passive Resstyoe (kr Sidng - 2500 pef
Contrefie Density * 1500 pf Sol/Concrete Fricton Coefl . 0350
@ Vi Mexura = 00
o _ a7%0 ncreases based on footing Depth
Anaysis Settings Reforence Depth boow Surface = 254
Min St % Berging Reird - A .N: :‘ev.z.:: hr.m per foot of depth : ::'
Min Allow % Terhp Rand = 0.00180 k. o g
Min. Overturning Sufety Factor - 10:1 ncreases based on footing Width
Min. Siidng Sufdy Fackr = 10:1 Niow. Pressxe Ingése e ool of iy o ksf
AuoCac Fooing Weght as DL Yes whe ootg = wider e o "
Agjustad Alowable Bearing Prassure = 250 kesf
Dimensions Reinforcing
Footng Widh A2 804 Fooing Thickness ® 120 n Bars dong X- X Aws
Wl Thickness ",/ ¥ 12in Retyy Corterfine 1o Edge of Concrese B spacing = 1200
Wl carter ol | a Botiom of fooing  ~ 30in Rorforong By Sze » s 5
from ctrder of fpiing - Qin
.,
s = )
: IRAERY 5" wn s 7y VRNt 1 1 1. 0
m:n Rt S R R | a
L s ZRRPTRIE S 2TINGIEG ORE | {11
D b i
Applied Loads
0 Lr L $ H
P : Caunn Load - 18% 10 150 1.170 7.75%0 k
08 : Overtarden * sl
\4' X - RTAA\ES  AV R LB X
M-zz » (3]
Vi apfied = n above kop of fooing
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[wan Footing Project File: cxpmone.och |
UICS . Unassignec-, Bula 20221027 UNLICENSED DEMO USER. DEMO EXPIRES ™ 29 DAYS ) ENERCALC INC 198320
DESCRIPTION: -—-None-

DESIGN SUMMARY Design OK

Factor of Safety ftem Appied Capacity Governing Load Combination
PASS na Overtyning - Z-Z Q0 k-t Qg Na Overarring
PASS na Shding - X-X 00k a0k No Sidng
PASS na Uphht 00 K A0k No Ugh#t

Utmzation Ratio, . item Appied Capacity Governing Load Combination
PASS a981s Sol Bexing 24805 kst 250 ksf +D+0750L+0.7505405
PASS 051863 Z Flexure [+X) 6318 k-t 12237 k-t +1.200+0.50L+Q.705+E
PASS 03881 Z Flexre (-X) 47488 k- 12237 kA +090D+E
PASS 0.2008 Tway Shax (+X) 38027 p= 94568 p= +1.20D+050L+0705+E
PASS 0.4008 1 way Shew (-X) 38027 p= 94668 p= +1.2004+050L+0.705+E

Detailed Results
Soll Baaring
Rotation Axs & AcTual SON Baaring Stress Aciual | ABOWaD®

Load Combination Gross ATowab'e Xoce -X +X Ratio
D Oriv 250k 00in 09180 ksf 091680 ksl
+DeL 250% 00in 1.518 ksf 1.518 ksf
+D+5 250 kst 00in 1.216 ksf 1216 k!
+D+0.750L 250 kst 00in 1.266 ksl 1.366 k!
L D40 T0LH0. 7505 250 kst 00in 1.551 kef 1.5091 ksf
+ D08V 250 kst 00in 1.056 ksf 1.056 kst
WD O70E 250 kst 00in 2001 ksf 2001 kst
+D+0.750L+0.450W 20 ks 00n 1.471 ksl 1.471 ksl
+D+0.750L+0.7505+0.450W 20 ksl 00n 1,898 ksf 1,896 ksf
, +D+0.750L+0.7505+0.5250E 250 kst 00n 24805 kst 2405 kst
+0.60D+080W 250 kst 00in 0.690 ksl 0.890 ket
+0.60D+0.70E 250 kst 00in 1835k 1538 kst

Overturning Stabinty Urits - k-
Rotation Axis &

Load Combination Overturning Moment Resiatiog Moment Stabiuty Ratio Status
Footing Has NO Overtuning

Shaing

Force Appiication Axis

Load Combination $iding Force Resisting Force  Siding SafstyRatio Status
Footng Has NO Sikdng
Footing Flsxurs
Mu  Which Tension @ Bot As Req'a Gvrn. As Actual A3 PhI*MI

Flaxure Axis & Load Combinatiol kh $087 OfTOp? 2 2 2 k& status
+1.400 2585 X Botom Q2582 | ' MinTamp% a3 12237 oK
41,400 2585 o Baom 4252 Mo Temo% an 12237 oK
+1.20D+180L 4118 X Bosam 02532 - Min Terno % Q31 12237 oK
+120D+1.60L 4118 X Bofiom 4252 MinTemp% an 12237 oK
+120D0+160L+0508 4418 > Bomorn 0252 MinTemo% on 12237 oK
+1.2004160+050S 4418 *» Boban 0252 MinTemp% o 1223 oK
L H120040.500 2798 x  Bomion 02582 MinTemo% a3 12237 OK
S 220+050 2798 4%  Bosom 02582 MinTemo% o 12237 OK
* 1200+0 5N 24 X  Bomon 02582 MinTemp% a3 12237 OK

L 4 1. 200+050W 24 4%  Bomom 02522 MinTemo% a3 12237 oK
+1.200+40.50L+ 1805 3758 X Bosom 02582 MinTemp% o 12237 oK
4120040500+ 1805 3758 4%  Bosom 02522 MinTemo% o 12237 oK
41200+ 1.805+0.50W 32 *  Bosom 0252 MinTemo% o 12237 oK
412004 1.805+0.50W X2 4  Bomom 02582 MinTemp% o3 12237 O
+1.20D+0.50L+W 3268 X  Bomon 02522 MinTemo% o 2237 oK
+1.20D+0.50L+W 3268 4% Bomomn 0252 MinTewn’% o 122% oK
+1.20D+40.50L+0.505+W 1566 X  Botiom 02532 MinTemo®e an 227 oK
+1.20D+0.50L+0 505+W 1568 4% Bomom 02592  MaTero% 031 12237 oK
+1.20D+0.50L+0.705+E 6318 ¥ Bosom 0252 NMmTemp % o 12237 oK
+1.2004050L+0.705+E 4318 X" Bogom Q2582 "M Teémo % o 12237 oK
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Concrete Slender Wall Prect Fle cxmune ocf
LGS | Unassigned., Bula 2022 10.27 UNLICENSED DEMO USER. DEMOEXPRES N9 DAYS e | ENERGALC NG 19832022

DESCRIPTION: -None-

Code References

Calculations per ACI 318-11 Sec 14.8, IBC 2012, CBC 2013, ASCE 7-1(
Load Combinatiogs Used : IBC 2021

General Information
fc:Coxrete 20ddy stengh = 4 ks Wall Thokress 12 in  Tenp Diff across tickness - deg F
Fy : Reber Yield v 6800 k= Rebwr 3wl corney Min Allow Out-of Plane Defl RsSo | U a0
Ec : Concrete Dasc Mol | =+ 31220 ks Rebey " dstnce 60 in 2 for Carlever
LW Cond Facer 3 10 Lower Leved Retuy Min slow Astxd = 0.0020
Fr . Rgpare Modius T 06228 p= By Sze = 5 Using Sfl. Reduction Facior per AQ1 31814
Max Alfow Asbd | | = 001808 Bar Spacing 160 in Sectan 1143
Max Pulhg = fe* - 0.080
Concrete Density = 150 pcf
Width of Design Sttip - 120 in
One-Story Wall Dimensions
Claxr Hoght . <j [
Paxrapet haght - as e -
Wall Sigport Conddon  Tap Free, Batiom ©ix EEULS .
]
Foor Amachment

Vertical Loads

Verscy Undorm Logds Applied per o of ST ) DL - Desd Lr : Rodf Live U Floor Live S Soow W Wind
Ledger Load Eccerwricty a750 n R
Concertric Load sl 3 15 1.17

Lateral Loads

Wind Loads Sesmic Loads
Full area WIND logi 150 psf Wall Waght Sesmic Load bput Method - Direct entry of Lateral Wall Weight
Sesmic Wall Laersd Losd 250 paf
fo 10 » 250 psf
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[ Concrete Siender Wall Project File: cxpmone.och |
UICS . Anassignec-, Buila 20 221027 UNLICENSED DEMO USER. DEMO EXPIRES N 29 DAYS C) ENERCALC INC 198320
DESCRIPTION: —None-

DESIGN SUMMARY Results reported for ~ $trip Wiath™ of 120

Governing Load Combiresion Actud Values Naowastie Vidues
PASS Mamert Capacity Check Maximum Bending Stress Ra10456
+1.20D Max Mu W08 ks Phs * M 6099 ki
PASS  Service Deflacion Check Actsd Ded. Ralio U 17438 ANlowstie Def. Raio 1500
+D+Q.70E Max. Qaloctan Q004115 in 12 for Cartlever
PASS  Axiad Load Chedk MaxPu/Ag 103250 ps= Max. Allow. Ded 0480 in
#1400 Rl 00S0 & 006 fc 2500 p=
PASS | Reanforcing Umis Chieck
OK et ACA 318 Secion 1.7 Acksd Asitd 0003229 Max Alow Astd  0.01808
Maumun Reactons . 2 Load Combination
Tap Horizoes 00k
Base Horizoesd -, €04y 008750 k
Vericd Reacion | 4D+0.750040 7505+ 0.450wW 12087 k
Design Maximum Combinations - Moments Results reported for ~ Strip Wiath™ = 12in
A Load Momers Vifues as*
Load Combiresion 08 Y Mo Mu Ph P Mn Az AsRs0 by By 'd
! K k= k2 k2 o2
+1.200 « 000 0 010 0.000 34560 758 Kk {i7] 090 6.10 0233 00032 0.0181 600
+1.200+160L = 000 © 0.10 0.000 34560 758 258 080 610 0233 0.0032 Q0181 600
+1.20D0+160L+050S = 000 0 010 Q000 34560 758 258 090 810 023 00032 Q.0181 600
412004050 = 000 © 0.10 Q.00 34580 758 258 0% 810 0233 00032 00181 600
+120D0+050W = 000 © 0.10 Q.00 34580 758 283 090 610 0233 Q.0032 Adar a0

+12004050L+160S = 000 © 010 Q000 34580 758 25 080 610 a2x Q0032 001 601
+12004160S+050W = 000 © 0.10 Q000 34580 758 283 080 410 025 20012 00181 600
+1.20040.50L+W = 000 © 0.10 0000 34580 758 268 090 419 92 0.00%2 00181 600
+12004050L40505+W =2 000 0 0. 0000 34580 759 258 i o) 610 azn 00032 0.0181 800
+12004050L+0.705+E = 000 © 01 Q000 3s8d 58 234 0% 610 0233 00032 00181 6.00

+090D+W = 000 © 0.10 0000 3450 755 20% 0% 610 0233 00032 0.0181 600
+090D+E = 000 © 0.10 Q00 35680 758 208 090 610 0233 0.0032 Q0181 600
Design Maximum Combinations - Deflection: Resuits reported for ™ Strip Width™ = 12in
Axal Load Momert Vaues Sifiness Dedectons
Load Cambiresion Py “f \‘atus lg_c:: lc.?::od Ic‘-ﬁ:::w Dﬂq‘?m Ded. Rsfio
DOniy = 290 © 300 Q.000 758 215 172800 0045 1258.000 Q004 178825
+D+L = 290 © 300 0.000 758 215 17A% L 1296000 0002 179840
+D+S = 290 © 300 Q.000 7.59 215 1728 8045 1296000 0004 179832
+D+0.750L = 290 © 300 0.000 (4] 216 172400 6045 1296.000 0.004 179836
+D+0.750L+0.750S =290 0 300 0000 7.5 215 172800 6045 1296.000 0004 178841
+D+060W o 280 © A00 0.000 758 218 172400 6045 1256.000 Q.004 17705
+D#070E o 290 © 3 0.000 758 218 172400 6045 1296000 0002 174982
4D+0750L+Q.450W o 290 © 300 0.000 758 218 1,724.00 8045 1296000 0.00s 17,7939
D+ Q750L+0.7505+0.450W =t 290 0 ¢ Q000 758 218 172800 6045 1296.000 Q.004 17,7945
+D+0.750L+0.7505+0.5250E = 290 © ° Q000 758 218 1.724.00 6045 1296.000 Q.004 176145
+080D+060W = 290 © 200 0.000 758 129 172400 6045 1296.000 002 22748
408004070 = 290 © 100 0000 75 129 172400 8045 1296000 0003 2501
Q.00 000 Q00 Q00 Q00 0.000 Q000 Q9
0.000 Q00 Q.00 000 apo 0000 a0 a0
WOy = 290 © 100 0.000 758 Q00 172800 6045 1256 000 0.000 757908.7
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[Concrete Siender Wall Project File: capmone.ach |
LICS . -Unassignec-, Buila 2022 1027 UNLICENSED DEMO USER. DEMO EXPIRES N 29 DAYS C) ENERCALC NG 198320
DESCRIPTION: —-None-

EOny 2 29 © 100 0.000 758 000 1.728.00 6045 1296.000 0000 TR0 7

Reactions - Vertical & Horizontal
woad Carbrnan Base Horizots = O JooMoozomd | o Verscd @& Wall Base
D Oy a0 a0 a18s
+DeL a0 Q00 11.185
+D+S a0 Q00 9685
+D+Q750L 00 Q00 10.435
+D+0 750040705 00 Q.00 11.560
+D+080W a0 Q00 asa7
+D+0.70E a1 Q00 8185
+D+0.750L+0.450W a0 Q.00 10.962
+D+0.750L+0.750S5+0 450w a0 Q.00 12087
+D+0.750L+0.7505+0.5250E a0 000 11.580
+0.60D+0.60W ag 400 5613

Reactions - Vertical & Horizontal
Loxd Combrenan Base Honzoed Tap Horizos Verscad @ Wall Base
+0600+0.70C a1 Q00 4911
LOndy a0 0.00 3000
SQdy a0 Q.00 1.500
W Ordy a1 Q.00 1.170
E Oriy a1 000 0.000

[Wall Footing Praect File cxmione b |
LICS . Unassigned-, Bula 2022 1027 UNLICENSED DEMO USER. DEMO EXPIRES N 29 DAYS C) ENERCALC ING 198320
DESCRIPTION: —None-
Footing Flexure
2 anade Mu Which Tension @ Bot As Req'd Gvrn_As Actual Ae PRMI
Flaxure Axis & Load Combination oA $ide? or Top ? 2 b ‘¢ ket sfitus
+0900+W 217 X Boton 025 | MnTaro™s Q31 12237 oK
+090D+W 2117 X Bosom 02892 | MinTena% o 12237 oK
+090D+E 4748 X .. Bosom 025322 | MinTemo % a3 12237 oK
+090D+E 478 ¥ .. Bowon 02582 MinTemnp % 031 12237 oK
One Way Shear Urits -k

Load Combination:_ vug@-X Vu@+x Vu:Max Phivn Vu !/ Phi*vn Status
+1.200 15.436 o= 15436 o 15438 o= 94868 o 0.1627 oK
+1.2004 1800 24787 p= 24787 ps 24787 ps 94068 pu 02813 oK
+1.2004 160040 505 250 os 250 os 250 os 94668 o= 02603 oK
+1.200+0.50L 165882 on 168820 165882 o= 94668 o= Q1775 OK
+1.200+0.50W 1468 ps 468 ps 14638 ps 94868 ps Q1543 oK
4120040500+ 1805 282 os 2682 0% 282 o= 94.868 o= 0238 Oox
412004 1.805+0.50W 20417 p= 20417 p= 20417 p= 94555 oe 02152 oK
$1200405004W 196390  1965cs 19659 o 90868 o4 Q2072 ox

Figure 14 Structural Calculations Option 2
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m Anchor Designer™ — WL
ngineer: Page: |1/5
Version 3.1.2301.3 Address:
L]
Phone:
E-mail:
1.Project information
Customer company: Project description:
Customer contact name: Location:
Customer e-mail: Fastening description:
Comment:
2. Input Data & Anchor Parameters
General Base Material
Design method:ACI 318-19 Concrete: Normal-weight
Units: Imperial units Concrete thickness, h (inch): 30.00
State: Cracked
Anchor Information: Compressive strength, f (psi): 4000
Anchor type: Cast-in-place Wev: 1.0
Material: F1554 Grade 105 Reinforcement condition: Supplementary reinforcement present
Diameter (inch): 0.500 Supplemental edge reinforcement: Not applicable
Effective Embedment depth, h« (inch): 2.750 Reinforcement provided at comers: Yes
Anchor category: - Ignore concrete breakout in tension: No
Anchor ductility: Yes Ignore concrete breakout in shear: Yes
hew (inch): 4.00 Ignore 6do requirement: No
Co (inch): 3.00 Build-up grout pad: No
S (inch): 3.00
Base Plate

Length x Width x Thickness (inch): 10.00 x 8.00 x 0.25

Recommended Anchor
Anchor Name: J- or L-Bolt - 1/2°@ J- or L-Bolt, F1554 Gr. 105
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Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: No

Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: No

Strength level loads:

N.. [Ib]: 45200
Vuax [Ib]: 18600
Ve [Ib]: 0

Mux [ft-Ib]: 0
M.y [ft-Ib]: 0
M. [ft-Ib]: 0

<Figure 1>
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<Figure 2>
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3. Resulting Anchor Forc

Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nus (Ib) Vua (Ib) Vuy (Ib) (Vi) +(Visy)? (Ib)

1 0.0 39346 -1073.1 4078.3

2 0.0 53654 -1073.1 54716

3 0.0 53654 1073.1 54716

4 0.0 39346 1073.1 4078.3

Sum 0.0 18600.0 0.0 19099.9

Maximum concrete compression strain (%.): 0.23

Maximum concrete compression stress (psi): 989

Resuitant tension force (Ib): 0

Resultant compression force (Ib): 45200

Eccentricity of resultant tension forces in x-axis, @'« (inch): 0.00
Eccentricity of resultant tension forces in y-axis, @'y, (inch): 0.00
Eccentricity of resultant shear forces in x-axis, e'v« (inch): 0.00
Eccentricity of resultant shear forces in y-axis, 'y, (inch): 0.00

8. Steel Strength of Anchor in Shear (Sec. 17.7.1)
Vi (Ib) L ¢ HoreurdVsa (Ib)
10650 1.0 0.65 6923

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.7.3)
Ve = keeNes = Pkes(Ane/ Anco) Woan Ve WeaniNs (Sec. 17.5.1.2 & Eq. 17.7.3.1a)

keo Ane (in?) Anes (in?) Yean Wen YN Ns (Ib) ¢ $Ve (Ib)
20 42.75 68.06 0.991 1.000 1.000 6922 0.70 6032
11. Results
In! n of Tensi hear F 1A
Shear Factored Load, V.« (Ib) Design Strength, oV (b)  Ratio Status
Steel 5472 6923 0.79 Pass
Pryout 5472 6032 0.91 Pass (Governs)

1/2"@ J- or L-Bolt, F1554 Gr. 105 with hef = 2.750 inch meets the selected design criteria.

12. Warnings

- Concrete breakout strength in shear has not been evaluated against applied shear load(s) per designer option. Refer to ACI 318 Section
17.5.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Designer must exercise own judgement to determine if this design is suitable.

Figure 15 Anchor Design Option 2
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DETAILS FOR RECCOMENDED OPTION:

ALL BARS BETWEEN
GRADE 60 #5 REBAR (TYP. COLUMNS: (11) #5 REBAR

COLUMN 2 (DETAIL 2)

TOP BARS & (3) #5 REBAR
BOTTOM BARS
1: (3) #5 REBAR TOP BARS & — X 14 Z
(5) #5 REBAR BOTTOM BARS N /
AN V4
< - v
LI LI /r
. . . o .| A 110

= (o)
. L. . .
/ co oo ‘e e e
16 * THICK 4000PS!I CONC

FOOTING. 3° EDGE DIST
REBAR CENTER TO CONC

EDGE @ TOP & BOTTOM I I

— 2 | 120 I

16'0°

@ CONCRETE FOOTING RECOMMENDATION 1

BARS TOP & BOTTOM I
BETWEEN CORNER
BARS.(2) #5 BARS LEFT . . .
& RIGHT BETWEEN )
CORNER o 5
) ’ 1107
L .
CONC PIER .
/o ° .
CoverRZ \— SEE DETAIL 3 FOR ANCHOR
DESIGN

2

O CONCRETE PIER & REINFORCEMENT

SECURE STRUCTURE TO
PIER WITH (4) J- OR -L BOLT
1.125" DIA F1554 GR. 36 OR

= |- EQUIVALENT PER
ABUDMENT.
e
1z
{12) 16" THICK 4000PS! /
CONC PIER

¥ 12"X12°X 25" STEEL BASE

=7 PLATE

@ ANCHOR DESIGN
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SECTION PLAN

NG 4000 PSI CONCRETE

LOI
FOUNDATION WALL COMES FOUNDATION WALL
6" ABOVE GRADE
4\ ? _
A 6
E=1]

,— {9) GR.. 60#5BARS @ 16"
o.C.

i

\o o o o o o 0~ ,{' \
R. 212 </ -
A / o.C. ~

12°THICK4000PS) |
/ /t_ CONCRETE FOOTING.

-
<

R
e

50"

@ FOOTINS AND FOUNDATION OPTION 2: CONTINUOUS

SECURE STRUCTURE TO
CONC WALL WITH (4) J- OR -L
BOLT 6" DIA. F1554 GR. 105
OR EQUIVALENT PER
ABUDMENT.

2

R

12" THICK 4000PSI CONC
WALL

10"X8"X.25" STEEL BASE
L PLATE

@ ANCHOR DESIGN 2 FOR CONTINUOUS WALL

Figure 16 Details for Shallow Foundations
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