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Comments on Grading and Drainage (Cycle #2)
LOMAS VERDES ESTATES
(City of Scottsdale Case Number: 5-PP-2017)

The Case Drainage Report should be prepared by following the City of Scottsdale (COS)
Design Standards & Policies Manual (DS&PM) and in accordance with the revised City
Stormwater Ordinance Chapter 37.

The Engineer has submitted the Case Drainage Report for the first time with the 2"
submittal of this case. Also, instead of having a subdivision with custom lots as per the
1" submittal, this time the Preliminary Grading & Drainage (G&D) Plan shows that it
is going to be a mass-graded subdivision where both the pad and the Finished Floor
(FF) elevation for the house on each lot has been established. Therefore, a number of
additional comments have been generated as a result of the major modifications to the
previous concept. However, many of the comments are repetitive from the 1 cycle
which didn’t get addressed. The Engineer must come to the City for a meeting with the
Stormwater reviewer and Stormwater Review Manager prior to resubmittal.

Please address the following drainage comments:

L, The Engineer must submit a CD in the back pocket of each drainage report of
the requested two (2) copies of the report to ensure no misplacement of the
CD takes place. The CD must contain a PDF file of the complete sealed and
signed drainage report as well as all digital HEC-RAS files. [Reference: COS
DSPM: Section 4-1.800 & Section 4-1A]

2 A Case Drainage Report under the Preliminary Plat (PP) category is typically
a 90% to 95% of the Final Drainage Report, in which not only the drainage
concept associated with the offsite washes has to be finalized, but also all
onsite drainage improvements should be somewhat finalized so that the each
lot size is final when subdivided and is not subject to any modifications. The
building envelope on each lot must have a minimum developable area as
designated by Residential Zoning. [Reference: COS DSPM: Section 4-1.800
& Section 4-1A4)

3. Label all 1.0 ft. existing contours on the Preliminary G&D plan. Please darken
every 5™ contour line. Show and label all proposed contours. Use different
line types for the existing and the proposed contour lines. [Reference: COS
DSPM: Section 4-1.900 & Section 4-1B]

-+ Create a table in the drainage report and enlist the 100-year existing and the
proposed Water Surface Elevation (WSE) for each HEC-RAS cross-section
(XS) and the AWSE. In the same table, enlist the 100-year existing and the
proposed velocity for each HEC-RAS XS and the A velocity to demonstrate
‘no adverse impact’. [Reference: COS DSPM: Section 4-1.800)]

5-PP-2017
7/113/2017
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5. Add additional XSs to the current HEC-RAS river reach to go at a minimum
of 100 feet beyond the east and west property lines to ensure that the upstream
(U/S) and the downstream (D/S) boundary conditions have no influence on
the pre- vs. post- HEC-RAS models throughout the property. [Reference: COS
DSPM: Section 4-1.800 & Section 4-1A]

6. The City requires a minimum of an additional 50 feet of survey topography
beyond the property lines. In addition to having and showing 50 feet of survey
topography beyond the property lines on the Preliminary G&D plan, the
Engineer must obtain digital COS quarter section topography maps (CAD
files) from the City’s GIS dept. in order to set up and run the HEC-RAS
models free from the influences of U/S and D/S boundary conditions.
[Reference: COS DSPM: Section 4-1.900 & Section 4-1B]

) The 11"X17” Existing Condition Floodplain Map and Proposed Condition
Floodplain Map provided in the drainage report must show the survey
topography as well as the supplemented COS topography. Do not show the
supplemented COS topography on the Preliminary G&D plans. [Reference:
COS DSPM: Section 4-1.800 & Section 4-1A4]

8. The proposed floodplain goes over the proposed onsite retention basins. This
is not allowed. The basins have to be strictly offline and for onsite 100-year,
2-hour full storage only and must be physically isolated from the floodplains
of the washes. [Reference: COS DSPM: Section 4-1.402]

9. The Engineer must demonstrate how these basins will be drained out. If bleed
off pipes are used to drain out these basins into adjacent washes, then such
must be shown on the G&D plan. If the basins are retention, then the Engineer
must state in the report that a Geotechnical Report will be submitted with the
Final Drainage Report showing percolation test in support of drain time which
is 36 hours maximum. The maximum basin slope is 4:1. Please label them on
the G&D plan. [Reference: COS DSPM: Section 4-1.402]

10. In addition to dedicating Drainage Easement (D.E.) around the 50+ cfs washes
as well as around the basins, a minimum of 8.0 feet wide Access Easements
(A.E.) must be provided from the public Right of Way (R.O.W.) and/or from
the private tract to the detention/retention basins D.E. to grant right to the City
for access to these basins. [Reference: COS DSPM: Section 4-1.700)

11.  Show the erosion setback lines on the G&D plan. All graded channels must
meet ‘channel freeboard’ criteria as well as erosion protection criteria against
permissible velocities per the FCDMC policies and manuals. Document it in
the report. [Reference: COS DSPM: Section 4-1.700 &Section 4-1.800)

Please briefly respond to each of the above comments (or check them with markers)
and include the responses in the re-submittals. ,
Stormwater Review By:
Mohammad Rahman, PE. PH. CFM
Phr)r:(z‘480-312-2563 Fax 480-3’12-77?1
€-mail: mrahmar @Scottsdalesy v

Review Cycle 2 Date o/) 7—
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INTRODUCTION

Lomas Verdes Estates is a single family custom and semi-custom residential subdivision to be cpnstructed on
approximately 7 acres. The site is located East of 64" Street and South of Red Bird Road. The site is bordered
Vto the North, West and South by existing residential properties. The site lies within the North half of the South
half of the Southwest Quarter of Section 34, Township 5 North, Range 4 East of Gila and Salt River Base and
Meridian. The Assessor’s Parcel Number for this pljdperty is 212-10-003F. Based on the information provided
on the Maricopa County Assessor’s Maps, the site has a Latitude of 33°43’45”N and a Longitude 111°56'33"W
at the approximate center of the sife. The approximate elevation of the site is 1964.00. Sée the Appendix for

a Vicinity Map.

EXISTING CONDITIONS

The property is currently zoned R1-43 and is approximately 8 acres in size. The slope of the land is generally
from northeast to southwest. There is approximately 16-feet of fall from the rear (north) of the site to the
front (south) of the site. A horse stable and fencing exist along the southeast corner of property. An existing
fence follows the south property line and a portion of the east line. The site consists of native desert with a

. cleared/dirt area in the southeast corner for horse tfaining. The site is in Flood Zone X, as depicted on the
FEMA Flood Insurance Rate Map. A site aerial map has been provided within the Appendix.

-

There is an existing 12" public water main in 64" street.

PROPOSED CONDITIONS

Lomas Verdes Estates will provide a new public water main connecting to the existing 12" main in 64" Street
and extending an 8”'water main, via a tapping sleeve and valve, to the end of the site cul-de-sac. The new
water main will be located within public right of way to be dedicated as part of this project development. The
proposed development will provide one new public firé hydrant near the southeast corner of the site. .
Additionally, 6 new domestic water meters and a landscape meter are to be provided for the proposed

development.



WATER ANALYSIS DATA

Per City of Scottsdale DS&PM manual, Figure 6.1-2 Average Day Water Demands in Gallons per day, this .
projects Residential Demand per dwelling unit is <2DU/ac = 485.6 gpd

Average Day Demand = 485.6 gpd x 6 dwellings = 2,913.6 gpd or 2.02 gpm
Maximum Day Demand = Average Day Demand x 2 = 5,827.20 gpd or 4.05 gpm
Peak Hour = Maximum Day Demand x 3.5 = 10,197.60 gpd or 7.08 gpm

Fire Flow Demand = 500 gpm with 30 psi residual

Maximum Day with Fire Demand = 507.08 gpm

Based on the Fire Hydrant Flow Test Results, the existing 12-inch waterline and the new 8-inch waterline are

aderquately sized to provide water supply for the proposed demand and intended use.
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EJ ' Flow Test Summary

Project Name: EJFT 17018

Project Address: 26697-26891 N 64th St, Scottsdale, AZ 85266

Date of Flow Test: 2017-02-01 N
Time of Flow Test: 8:15 AM

Data Reliable Until: ' 2017-08-01

Conducted By: Eder Cueva & Matt Young (EJ Flow Tests) 602.999.7637

Witnessed By: ‘ Jim Tunnell (City' of Scottsdale) 602.819.7718

City Forces Contacted: City. of Scottsdale :

Permmit Number: C52492

Note : Max Static Pressure of 72 PSI utilized as a safety factor

Raw Flow Test Data , Data with a 34 PSI Safety Factor
Static Pressure: 106.0 PSI ' Static Pressure: 72.0 PSI
Residual Pressure: 66.0 PSI Residual Pressure: 32.0 PSI
Flowing GPM: 2,176 Flowing GPM: 2,176

GPM @ 20 PSI: 3,289 - GPM @ 20 PSi: 2,507

Hydrant F4

Pitot Pressure (1): 42 Psl

Coefficient of Discharge (1): 0.9

Hydrant Orifice Diameter (1): 25 inches
Pitot Pressure (2): . 42 PSsl
Coefficient of Discharge (2): 0.9

Hydrant Orifice Diameter (2): 2.5 inches

Ay

ﬁ' Static-Residual Hydrant

ﬁ’ Flow Hydrant

Distance Between Fy and R
1271 ft (measured linearly)

Static-Residual Elevation
1969 {t (above sea level)

Flow Hydrant (F) Elevation
1948 ft (above sea level)

Elevation & distance values are approximate

EJ Flow Tests, LLC
21505 North 78th Ave. | Suite 125 | Peoria, Arizona 85382 | (602) 999-7637 | www.ejengineering.com
John L. Echeverri | NICET Level IV 078493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915

‘Page 1




E-°J | Flow Test Summary
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EJ Flow Tests, LLC
21505 North 78th Ave. | Suite 125 | Peoria, Arizona 85382 | (602) 999-7637 | www.ejengineering.com
John L. Echeveni | NICET Level IV 078493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915
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EPANET 2

LOMAS VERDES ESTATES - WATER MODEL

JU1P]1 RE1
Pi2
U2 : Ju4
T Pi4 o
PI3 v
Ju3
®

Day 1.
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16534 Average.rpt

Page 1 2/2/2017 11:50:25 AM
LT 1 T 2T TR R R TR R R R N R R R R R R R R R R R R TR R R LR R R R R
* EPANET *
* Hydraulic and water Quality *
* ' Analysis for Pipe Networks *
® version 2.0 *

EAXLERR TR UL R RLRLRRRBRRKTA LN h b bbbk hhhhh bk kuhhhhhhbhhbhdhbhihhhth

Input File: 16534.net
AVERAGE DAY DEMAND
AL --

Link - Node Table:

Link Start End Length Diameter
ID Node Node fr in
PI1 REL Jul 1000 24
P12 ju2 ul 245 12
PI3 Jus3 Ju2 1026 12
PI4 Ju2 Ju4 298 8

Node Demand Head Pressure Quality

Ip - GPM . ft psi

L 0.00 2131.17 72.00 0.00

Ju2 0.00 2131.17 73.73 0.00

Ju3 0.00 2131.17 81.10 0.00

Ju4 2.02 2131.17 71.13 0.00

RE1 - -2.02 2131.17 0.00 0.00 Reservoir

Link Results:

Link Flow velocityunit Headloss Status

ID GPM fps ft/kft

PI1 2.02 0.00 0.00 Open

PI2 -2.02 0.01 0.00 Open

PI3 0.00 0.00 0.00 Open

PI4 2.02 0.01 0.00 open
Page 1
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16534_Max Day.rpt

Page 1 2/2/2017 11:50:58 AM
I TR R R T TR T-RAL-2R 323 F 22X 2 0 -2 L 228222225242 ' S-X-2-2-2 225525 F 22 2 5.8 0 428 8- 25 4
* EPANET ®
* Hydraulic and water Quality *
* Analysis for Pipe Networks *
* version 2.0 ®

EREBRERALIN L LR hh b bk hhdhhhd kb hdthdddhhhhhdhdhrhtehbhth®

Input File: 16534.net
MAXIMUM DAY DEMAND

Link - Node Tab1e:

Link- start End Length Diameter
ID Node Node ft " 1din
PI1 RE1 Jul 1000 24
PI2 Ju2 Jul 245 12
P13 ju3 Ju2 1026 12
PI4 Ju2 Ju4 298 8

Node Demand Head Pressure Quality

iD . GPM ft psi

Jul : 0.00 2131.17 72.00 0.00

Ju2 0.00 2131.17 . 73.73 0.00

Ju3 ' 0.00 2131.17 81.10 0.00

Ju4 4.05 2131.17 71.13 0.00

RE1 -4.05 2131.17 0.00 0.00 Reservoir
Link Results: |
Link Flow Velocityunit Headloss Status

in GPM fps ft/kft

PI1 4.05 0.00 0.00 open

PI2 -4.05 0.01 0.00 Open

P13 0.00 0.00 0.00 Open

Pi4 4.05 0.03 0.00 Open

Page 1




16534_Max plus Fire.rpt

Page 1 2/2/2017 11:52:05 AM
A R A N A A A A A R A A A A A A A N S A S A A A A A T A A N A S A A N N R A A A N T A A A AR R RN XA LSS S
* EPANET : *
* Hydraulic and water Quality *
* Analysis for Pipe Networks *
* version 2.0 :

E 2 2 R X P YR R R TR R R R X R R P R AR e s R LR s gy gy 1

Input File: 16534.net
MAXIMUM DAY DEMAND PLUS FIRE DEMAND
Link - Node Table:

D D = ——— W W = = e o —————— = = A -

Link =~ - start- i End : Length -Diameter
ID Node . Node ft in
PIl REL1 Jul 1000 24
PI2 Ju2 Jul 245 12
PI3 Ju3 Ju2 1026 12
PI4 Ju2 ju4 298 8

e o ———————— . Af T  ——_ o ———————— - - - W W W= W = - ——————

Node Demand Head Pressure Quality

ID GPM ft psi

Jul o 0.00 2131.15 71.99 0.00

Ju2 0.00 2130.97 73.65 0.00

Jus 0.00 2130.97 81.01 0.00

Jua 507.08 2129.42 70.38 0.00

RE1 -507.08 2131.17 0.00 0.00 Reservoir
" Link Results:

Link Flow velocityunit Headloss Status

D GPM fps ft/kft

PI1 507.08 0.36 0.02 open

PI2 -507.08 1.44 0.72 open

P13 0.00 0.00 0.00 Open

PI4 507.08 3.24 5.19 open

Page 1




16534_Fire.rpt

Page 1 2/2/2017 11:48:47 AM
'k**'.':'.‘:'k'A'*4:******************#**k**-.‘:'.‘:*k***'k'k‘k*'.‘.“.‘.‘*******ﬁ************#**'.‘:
* EPANET , *
* Hydraulic and water Quality *
* : Analysis for Pipe Networks ®
* version 2.0 ¥
*********"‘***ﬂ""'f:*'k**********'k**i‘-‘*l'-’***********‘k************************

Input File: 16534.net
FIRE FLOW DEMAND @ 30 PSI

Link - Node Table:

Link start End Length Diameter
ID Node Node ft in
PIl REL Jul 1000 24
PI2 Ju2 Jul 245 12
PI3 Ju3 Ju2 1026 12
PI4 Ju2 Ju4 298 8

Node Demand Head Pressure Quality
ID GPM ft psi

vl 0.00 2129.83 71.42 0.00
Ju2 . 0.00 2120.25 69.00 0.00
Ju3 0.00 2120.25 76.37 0.00
Jud 4382.00 2036.26 30.01 0.00
RE1 -4382.00 2131.17 0.00 0.00 Reservo1r
Link Results:

Link ' Flow Ve1oc1tyun1t Headloss status
Ip GPM fps ft/Kft

PI1 _ 4382.00 3.11 1.34 open
PI2 -4382.00 12.43 39.11 open
PI3 . 0.00 0.00 0.00 Open
PI4 4382.00 27.97 281.85 Open

Page 1
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INTRODUCTION

Lomas Verdes Estates is a single family custom and semi-custom residential subdivision to be
constructed on approximately 7 acres. The site is located east of 64" Street and south of Red
Bird Road. The site is bordered to the North, West and South by existing residential properties.
The site lies Within the North half of the South half of the Southwest Quarter of Section 34,
Township 5 North, Range 4 East of Gila and Salt River Base and Meridian. The Assessor’s Parcel
Number for this property is 212-10-003F. Based on the information provided on the Maricopa
County Assessor’s Maps, the §ite has a Latitude of 33°43'45”N and a Longitude 111°5.6’33”W at
the approximate center of the site. The approximate elevation of the site is 1964.00. See the

Appendix for a Vicinity Map.

EXISTING CONDITIONS

The property ‘is currently zoned R1-43 and is approximately‘s acres in size. The slope of the
land is generally from northeast to southwest. There are approximately 16-feet of fall from the‘
rear (north) of the site to the front (south) of the site. A hbrse stable and fencing exist along
the southeast corner of property. An existing fence follows the south property line and a
portion of the east line. The site consists of native deseri with a cleared/dirt area in the
southeast corner for horse training. The sitg is in Flood Zone X, as depicted on the FEMA Flood

v

Insurance Rate Map.
There is currently no city owned and operated gravity sewer service to the project area.

PROPOSED CONDITIONS

Lomas Verdes Estates will provide a new public dry sewer main from a predetermined location

within 64™ Street to the roadway cul-de-sac within the subdivision. The dry sewer will provide

“individual sewer taps to each lot for future connection to public sewer. Temporary individual

septic systems will provide residential sanitary sewer disposal unti! public service is available.
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WASTEWATER ANALYSIS

Per City of Scottsdale DS&PM manual, Section 7-1.403, Average Day Wastewater Demand
Residential densities = 2.5 persons per dwelling unit with 100 gpcpd with a peaking factor of 4.
Average Day Wastewater Demand for the 6 lot subdivision =

6 dwellings x 2.5 persons x 100 gpcpd = 1,500 gpd or 1.04 gpm
Peak Demand =4 x 1,500 gpd = 6,000 gbd or4.17 gpm

See Appendix “A” for capacity analysis.

CONCLUSION

8” Capacity at minimum slope = 0.874 cfs

Site Demand = 0.009 cfs

Proposed pipe size provides adequate capacity for the proposed onsite development.
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1.0 INTRODUCTION/PURPOSE

The purpose of this report is to provide a drainage narrative of the onsite and offsite drainage
considerations for this proposed residential subdivision located at 6501 E. Red Bird Road situated
within Scottsdale, Arizona. The site is in Flood Zone X, as depicted on the FEMA Flood Insurance Rate
' Map. The site is located on the east side of 64™ Street and the south side of Red Bird Road, just north

of Jomax Road.



a)

2.0 LOCATION

This site lies within the North Half of the South Half of the Southwest Quarter of Section 34, Township
5 North, Range 4 East of the Gila and Salt River Base & Meridian, Maricopa County Arizona. The legal
description for the property is as follows: The West 528 feet of the North half of the South half of the
Southwest quarter of Section 34, Township 5 North, Range 4 East of the Gila and Salt River Base and
Meridian, Maricopa County, Arizona. The site is bordered to the north by Red Bird Road, to the east
by an existing residential property, to the south by land that has been recently subdivided as single
family residences and to the west by 64" Street. The Assessor’s Parcel Number for this property is
212-10-003F. Based on the information provided on the Maricopa County Assessor’s Maps, the site
has a Latitude of 33.7273°N and a Longitude 111.9425°W at the approximate center of the site. The
approximate elevation of the site is 1965.00. A vicinity map is provided as FIGURE 1 in the “FIGURES”

section of this report.



3.0 SITE DESCRIPTION

The property is currently zoned R1-43 single family and is approximately 332,998 square feet (net), or
7.64 acres. The gross area of the property is approximately 348,834 square feet, or 8.01 acres. The
slope of the land is generally from northeast to southwest. There is approximately 16-feet of fall from
the northeast corner of the site to the southwest corner of the site providing a slope of just under 2%
towards the southwest. The property is primarily native desert with the exception of some grading
that occurred near the southeast corner of the site for what appears to be some type of non-permitted
horse arena with stables. There are two notable washes that flow from northeast to southwest
through the southeast portion of the site. Based on preliminary calculations and investigation, it
appears as though these washes convey peak discharges in excess of 50 cfs. The site is in Flood Zone X,
as depicted on the FEMA Flood Insurance Rate Map. A site aerial map has been provided as FIGURE 2
within the “FIGURES” section of this report.

Red Bird Road exists along the north side of the site. This roadway is within City of Scottsdale right of
way and is currently a well compacted un-paved roadway providing ingress/egress to several
subdivisions to the east of this parcel. 64" Street exists along the west side of the site. This roadway is
also within City of Scottsdale right of way and is a two way paved roadway that is maintained by the

City of Scottsdale.



4.0 FEMA FLOODPLAN CLASSIFICATION

The site lies within Zone “X” (not shaded) as indicated on the Flood Insurance Rate Map (FIRM) for
Maricopa County, Arizona, Map Number 04013C 1305L, dated October 16, 2013. Zone “X” (not
shaded) is defined as “areas determined to be outside the 0.2% annual chance of floodplain”. A copy

of the FIRM is provided as FIGURE 3 in the “FIGURES” section of this report.




5.0 OFFSITE DRAINAGE DESCRIPTION

As previously discussed, the site is in Flood Zone X, defined as areas determined to be outside the 0.2%
annual chance of floodplain. There are two significant existing washes that enter the site along the
east property line that convey offsite runoff through the southeast portion of the site prior to
intercepting one another and then exiting the site near the southwest corner of the site where they
cross 64" Street as an existing “wet crossing”. The northern of the two washes has a 100-year peak
discharge of approximately 161 cfs and the southern of the two washes has a 100-year peak discharge
of approximately 87 cfs. The two washes combine near the southwest corner of the site with an
approximate 100-year peak discharge of 197 <‘:fs.< It should be noted that the 100-year peak disch.arge
at the southwest corner of the site (197 cfs) is lower than the combined discharges of the t\};/o washes
(161 cfs and 87 cfs) due to lags in the hydrographs related to time of concentration and times to peak
and also as a result of the washes having miscellaneous storage throughout their lengths. The existing
Flo2D models have been revi‘ewe_d anditis our Eonclasion that the estimated 100-year peak discharges
provided within the calculations are accurate, hdwever, the City of Scottsdale is requiring that we
utilized information from a more recent Flo2D model that has puBIished discharges 0|; 215 cfs, 114 cfs
and 273 cfs. Additionally, the city is requiring that we use a muttiplying factor of 1.5 for these flows to

provide more conservative results.

An exhibit depicting proposed drainage easements has been brovided as FIGURE 6 within the “Figures”
section of this report. This exhibit depicts the Iocafion of the drainage easements that will be required
to convey the peak discharges through this site. Proposed building pads will be established outside of
the easement locations. An exhibit depicting the existing flood limits is also provided herein for

reference.

With the exception of some very minor local washes collecting onsite runoff, there are no other

significant washes impacting this site.



6.0 ONSITE DRAINAGE DESCRIPTION

In an effort to create more usable building pads, provide natural NAOS desert landscape corridors and
protect the native desert surroundings within this area, the proposed subdivision lots will require some
very minor re-routing of the washes within Lots 4 and 5. The washes will be re-routed in such a

manner that the existing/historical entrance location and exit location will be undisturbed.

The washes will be designed to convey the 100-year peak discharges while maintaining near historical
flow velocities and depths. ‘Where necessary, the wash design will incorporate native angular rip-rap
to assist in providing erosion protection along the banks and reducing flow velocities. Scour

protection/bank protection calculations are provided herein.

In addition to allowing offsite drainage to pass through the site, the development will provide onsite
retention for the areas of proposed disturbance. Retention calculations will be based on the 100-year,
2-hour rainfall event. Retention basins will be located on the individual lots and will not impact offsite

flows or be comingled with offsite flows.

Onsite retention is being provided within 4 smaller retention basins located within the proposed
platted lots. Due to the difficulty of draining the site to a regional basin, this was the preferred option
to accommodate the required onsite retention. Lots 1, 2 and 6 will drain southwesterly and he
collected within a basin located on the south siﬂe of Lot 6. Lots 3, 4 and 5 will each provide onsite
retention within a basin located at the low end of each lot respectively. Ultimately, each basin will be
designed with a metered bleed-off into the existing wash network to énsure the basins will drain
within a 36-hour time frame. The basins will be maximum 3 feet‘deep and have side slopes not

exceeding 4:1.



7.0 HYDROLOGY/HYDRAULICS

Onsite washes requiring re-routing will be designed in accordance with the City of Scottsdale Design
Standards & Policies Manual for 100-year peak discharges. Portions of the wash requiring re-routing
will be designed with maximum 3:1 side slopes and where velocities exceed 6 ft/sec will contain
angular rip-rap bank protection and rip-rap within the bottofn of the washes where necessary to
reduce flow velocities and prevent erosion. The intent of the re-routed washes is to keep the flow
velocities similar to historical rates. Calculations provided within the “Figures” section of the report
(FIGURE 7) conclude that the angular rip-ra'p will not be required because of the minimum increase and

in some instances a reduction in channel velocities from historica! velocities.

A HEC-RAS model has been developed to demonstrate that the existing and proposed conditions have
no adverse impact on existing upstream and downstream conditions. The HEC-RAS Generated Report
is provided digitally on a CD within “FIGURES” section 8 of this report. A summary table depicting
existing and proposed Water Surface Elevations and existing and proposed Velocities has also been
provided in “FIGURES” section 7 to demonstrate a comparison for the existing and proposed site
drainage conditions based on the HEC-RAS models. Refer to the Existing Conditions Floodplain Map
and the Proposed Conditions Floodplain Map in “FIGURES” section 8 for specific cross section data

from the HEC-RAS output model.

. A Preliminary Grading and Drainage Plan has been provided in "FIGURES” section 8 pocket to
schematically depict how the lots and surrounding areas will drain to the proposed retention areas. As
the single lot residential development occurs, it will be necessary for future lot owners to provide
individual grading and drainage plans to address localized/specific on lot flows to ensure that tots
properly drain to each of the onsite retention basins dedicated for onsite runoff flows. Additionally, on
Lot 4 & S it will be necessary to provide a “wet” wash crossing to allow'ingress/egress to the building
pad locations. These aforementioned single lot grading and drainage plans will be required to be
submitted to the City of Scottsdale for review and approval to ensure the overall design and drainage
intent is consistent with the Preliminary Grading and Drainage Plan, Preliminary Plat, Final Plat and

Drainage Report. Erosion protection “cut of” walls at a minimum of 3-feet in depth shal! be required



on both sides of driveway wash crossings. Additionally, a minimum of a 10-foot wide area of angular
native rip-rap shall be placed upstream and downstream of the “cut off” walls to provide additional

erosion protection. This information will be prepared by separate plan and permit.

Lot 1 onsite storm drain pipe shall be designed to handle the 100-year peak discharge. Headwalls will
be constructed at both upstream and downstream ends of the pipe section. Native angular rip-rap will
also be utilized to reduce velocities and erosion at the entrance and exit locations of pipe sections. The
pipe culvert section shown on the plans that cross the private roadway from Lot 1 to Lot 6 will be a
minimum size 18” Circular Concrete Pipe. The pipe slope will be approximately 1% with a length of 237
linear feet. The capacity of the 18” pipe will be approximately 4 cfs. This meets or exceeds the
required peak discharge for the small upstream/onsite drainage area. Lot 4 onsite storm drain pipes
shall be designed to pass runoff such that less than 12” of water depth over tops the proposed

driveway crossing. The storm drain pipes will be 24” diameter concrete pipes.



8.0 CONCLUSSIONS AND RECOMMEDATIONS

The proposed development does have offsife flows impacting the prdposed site characteristics. Asa
result, some wash re-routing will occur to create more usablé building pads, provide natural NAOS
desert landscape corridors and protect the native desert surroundings within this area. Portions of the
wash not requiring re-routing will remain und-isturbed and be utilized as NAQS for the proposed

development.

Wash entrance locations and exit locations will remain in their historical locations and conditions. The
“wet crossing” at the southwest corner of the site will remain undisturbed as a result of this
development. Although future offsite improvements are shown on the Preliminary Plat, they are not

required to be constructed with this development plan.

B.eca‘use of the difficulty of draining onsite runoff to a regional retention area, the proposed
development will have 4 onsite retention basins that are designed to accommodate the onsite runoff
that drains to each of the retention areas. These basins have been established at low points within the
lots to ensure they receive onsite runoff. Ultimately, each basin will be designed with a metered bleed

off pipe allowing the basin to drain within a3 36-hour period.

Future lot owners will be required to provide individual grading and drainage plans to obtain building
permits for their respective lots. Future development within the lots will be prohibited from modifying
the washes {except for driveway crossings), therefore not impacting upstream or downstream
capacities or velocities. All future Lowest Finished Floors shall be established at a minimum 1-foot

above the highest adjacent grade or 1-foot above the high water elevation of the adjacent wash.
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HEC-RAS Delta Table

Project:
Job No.:

River

SEE
SEE

SEE
SEE

SEE
SEE

SEE
SEE

SEE
SEE

SEE
SEE

SEE
SEE

SEE
SEE

SEE
SEE

SEE
SEE

One
One

One
One

One
One

10/3/2017

Lomas Verdes

16534.00
Reach River Sta
South East Exten 507
South East Exten 507
South East Exten 457
South East Exten 457
South East Exten 407
South East Exten 407
South East Exten 350
South East Exten 350
South East Exten 300
South East Exten 300
South East Exten 250
South East Exten 250
South East Exten 200
South East Exten 200
South East Exten 150
South East Exten 150
South East Exten 100
South East Exten 100
South East Exten 50
South East Exten 50
Reach 1 150
Reach 1 150
Reach 1 100
Reach 1 100
Reach 1 S0
Reach 1 50

Plan

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

W.S. Elev
(ft)

1968.64

1968.62

1967.88
1967.9

1966.88
1966.82

1965.63
1965.85

1964.72
1965.01

1963.81
1964.2

1963.1
1963.08

1962.23
1962.32

1961.03
1961.12

1960.29
1960.27

1959.14
1959.38

1958.59
1958.53

1957.8
1957.77

Vel Chnl
(ft/s)
3.04
3.21

4.07
4.08

2.84
3.41

4.15
4.65

5.14
4.47

3.81
4.41

4.54
3.52

51
4.44
5.38

4.66
4.56

3.17
5.28

6.17
5.61

5.08
5.86

Delta Elev

0.02

-0.02

0.06

-0.22

-0.29

-0.39

0.02

-0.09

-0.09

0.02

-0.24

0.06

0.03

Delta Vel

-0.17

-0.01

-0.57

-0.5

0.67

1.02

0.66

-0.38

0.1

-2.11

0.56

-0.78




One
One

One
One

One
One

One
One

NEE
NEE

NEE
NEE

NEE
NEE

NEE
NEE

NEE
NEE

NEE
NEE

NEE
NEE

NEE
NEE

NEE

NEE

NEE

NEE

NEE
NEE

NEE
NEE

NEE

10/3/2017

Reach 1
Reach 1

Reach 1
Reach 1

Reach 1
Reach 1

Reach 1
Reach 1

North East Exten
North East Exten

North East Exten
North East Exten

North East Exten
North East Exten

North East Exten
North East Exten

North East Exten
North East Exten

North East Exten
North East Exten

North East Exten
North East Exten

North East Exten
North East Exten

North East Exten

North East Exten

North East Exten

North East Exten

North East Exten
North East Exten

North East Exten
North East Exten

North East Exten

0.39
0.39

-100
-100

-150
-150

656
656

606
606

556
556

506
506

450
450

400
400

350
350

300
300

287.*

261

250

2357

200
200

150
150

100

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro
Ex

Pro

1956.78
1956.67

1955.61
1955.61

1955.08
1955.07

1954.37
1954.37

1971.53
1971.53

1970.66
1970.66

1969.27
1969.27

1969.08
1969.05

1967.76
1968.14

1966.5
1966.73

1966.3
1966.12

1966.32
1964.99

1966.33

1964.32

1962.96

1962.24
1963.55

1961.31
1962.55

1960.51

4.75
461

3.23
3.23

3.73
3.75

4.08
4.08

4.65
4.65

4.74
4.74

2.24
2.26

227
2.29

6.16
5:19

3.86
5.17

3.27
5.89

1.89
5.56

157

4.47

537

5.06
3.42

4.78
6.54

483

0.11

0.01

0.03

-0.38

-0.23

0.18

133

-1.31

-1.24

-0.92

0.14

-0.02

-0.02

-0.02

0.97

-1.31

-2.62

-3.67

1.64

-1.76

0.7




NEE North East Exten 100 Ex 1961.43 4.13

NEE North East Exten 50 Pro 1959.58 5.26 -0.96 0.17
NEE North East Exten 50 Ex 1960.54 5.09
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Allowable Velocity and Lateral Migration Setback

Project:
Job No.:

Channel:

Lomas Verdes

16534.00

3

Allowable Velocity and Lateral Migration Setback Per ADWR

State Standard 5-96 Guideline 1. Assumes D75 of 4mm.

Basic maximum allowable flow velocity from Figure 1 (ft/sec)

Allowable Velocity
V.=V, xC,xC,xC,
Where,
Va = Maximum allowable 100-year velocity (ft/sec)
Vo =
Ca
Gy = Correction factors from Figure 2 through 4
Cq
Input
Sediment Laden
v, C, Cy Cq
4 1 0.82 0.94
Sediment Free
vb ca cb cd
25 1 0.82 0.94
Results
Sediment Laden Sediment Free
v, Va
5 3

Existing channel is wide spread braided sediment laden flow with velocities that range from 4.19-5.94.

Reach is slightly erosive and expected to generally be laterally stable.

X:\16534 64th Street and Red Bird Rd\400 Reports & Report Preparation\420 Drainage\Hydraulics\ADWR Allowable Velocity and Set

Back.xls
5/11/2017

Worksheet Updated 4/27/09




Lateral Migration Setback
Straight réaches or reaches with minor curvature
_ \0.5
SETBACK =1.0(Q,,)

Reaches with significant curvature or channe! bends

 SETBACK = 2.5(Q,,,)*

Where,
SETBACK = Is the recommended setback {ft)
Qoo = 100 year discharge (cfs)
Input
Minor Curvature
' Qi00
132
248
315
Significant Curvature !
0100
132|
248
315
Results
Minor Significant
Setback Setback
11 29
16 e 39
18 44

X:\16534 64th Street and Red Bird RA\400 Reports & Report Praparation20 Drainage\Hydraulics\ADWR Alfowable Velocity and Set

Back.xls
511/2017 ) . Worksheet Updated 4/27/09



Scour

Project: Lomas Verdes
Job No.: 16534.00
Scour Per ADWR

State Standard 5-96 Guideline 2. Level I.
Channel Degradation Estimation for Alluvial Channels in Arizona

Scour d = d + o

K gs Its
Where,
ds = Total Scour Depth (ft.)
dgs = General Degradation (ft.)
s = Long Term Degradation (ft.)

— 0.6
dlts - 002 (QIOO )
Straight reaches or reaches with minor curvature

d. =0.157 (Q,y )"

8s

Reaches with significant curvature or channel bends

= 0.4
d, =0.219 (Q,p )
Where,
Q100 = 100 year discharge (cfs)
Input Results
Minor Curvature Significant Curvature Minor Significant
Qy00 Q00 Scour Scour
132 132 1.5 1.9
248 248 2.0 2.5
315 315 2.2 2.8

Minimum shall be 3 feet

X:\16534 64th Street and Red Bird Rd\400 Reports & Report Preparation\420 Drainage\Hydraulics\ADWR Scour.xis
5/11/2017 Worksheet Updated 4/27/09
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Project: Lomas Verdes CH3 150
Description: Section 150 of Channel Three

HEC-11 Method
Input Parameters:
Average Channel Velocity - 827fts
Average Flow Depth 0.89ft
Unit Weight of Stone 165. [bs/cu ft
Cotangent of Side Siope _ 3.00
Material Angle of Repase 40.00 deg.
Riprap Placement Channel Bank
Safety Factor 12
Output Results:
Computed DSO : 0.10ft

** FHWA Gradation®*

Gradation Class Facing
Layer Thickness 1.90ft

Percent Smaller by Size Rock Size, t  Rock Weight, Ibs

D100 130 200.
Dso 0.95 75.
D10 040 5.
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‘Project: Lomas Verdes CH3 350
Description: Section 350 of Channel Three

HEC-11 Method
Input Parameters:
Average Channel Velocity : 438ft/s
Average Flow Depth 095t
Unit Weight of Stone 165. Ibs/cu ft
Cotangent of Side Slape 3.00
Material Angle of Repose 40.00 deg.
Riprap Placement Channel Bank
Safety Factor 1.2
Qutput Resuits:
Computed D50 c11ft

*¢ FHWA Gradation**

Gradation Class Facing
Layer Thickness 190ft

Percent Smalier by Size Rock Size, ft Rack Weight, [bs

D100 130 200.
DSO 095 75.
D10 0.9 S
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Project: Lomas Verdes CH 1 100
Description: Section 100 of Channel One

HEC-11 Method
Input Parameters:
Average Channel Velocity . S5.95f/s
Average Flow Depth 167ft
Unit Weight of Stone - 165. ibs/cu ft
Cotangent of Side Slope 3.00
Material Angle of Repose 40.00 deg.
Riprap Placement Channel 8ank
) Safety Factor . 12
Output Results:
. Computed DSO 0.20ft
** FHWA Gradation**

Gradation Class Facing
Layer Thickness 1.90ft

Percent Smaller by Size Rock Size, ft Rock Weight, [bs

D100 130 200.
050 0.95 75.
D10 040 s.



Date: 05/11/2017 Time: 07:50

LT Y Y T Y Ty Y Y T Y T T T T T T T Y Y Y

b RIPRAP DESIGN SYSTEM (RDS) .

» Bv .

hd WEST Consultants, Inc. .

- ’ .

. L ]

* Version 3.0 March, 2005 *

[ ] L[]

- *

* COPYRIGHT (c) 2005 ¢

* WEST CONSULTANTS, INC. e .
* 16870 WEST BERNARDO ORIVE PH: 858-487-9378 *
* SUITE 340 FAX:858-487-9448 *

* SAN DIEGO, CA 92127 WEB:WWW WESTCONSULTANTS.COM *

BRI IIIVIPUEUSLEORDINPIIPEEOSE PR PRRE ISP INIRNOOODEPOEGROOING

Project: Lomas Verdes CH2 1060
Description: Section 100 of Channel Two

HEC-11 Method

Input Parameters:

Average Channel Velocity 497 ftfs
Average Flow Depth 196 ft
Unit Weight of Stone 165. Ibs/cu ft
Cotangent of Side Slope : 3.00
Material Angle of Repose 40.00 deg.
Riprap Placement Channel Bank
Safety Factor 12

Output Results:

Computed D50 0.11ft

** FHWA Gradation**

Gradation Class Facing
Layer Thickness 1.90ft

Percent Smaller by Size RockSize, ft  Rock Welght, lbs

D100 1.30 200.
050 055 7s.
D10 0.40 5.
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Project: Lomas Verdes CH2 350 .
Description: Section 350 of Channel Two

HEC-11 Method

Input Parameters:

Average Channe! Velocity 5. 76 ft/s

Average Flow Depth 153 R
_Unit Weight of Stone 165. bs/cu ft

Cotangent of Side Slope 3.00

Material Angle of Repose 40.00 deg.

Riprap Placement | Channel Bank

Safety Factor 1.2

Output Results:

Computed D50 0191t

** FHWA Gradatlon**

Gradation Class Facing
Layer Thickness 1.50ft

Percent Smaller by Size Rack Size, ft  Rock Weight, [bs

D100 130 200.
050 0.5 75.
D10 0.40 5.



Channel Freeboard

Project:
Job No.:

Lomas Verdes

16534.00

Channel Freeboard per Maracopa County Drainage Policies and Standards

Standard 6.8.7
V 2
FB = 0 .25 Y +
2 g
Where,
FB = Freeboard in Feet
Y = Flow Depth in Feet
\" = Velocity in fps
g = Acceleration Due to Gravity in f/s?
Min Ch El |W.S. Elev| Vel Chnl | Freeboard
River Reach River Sta
(ft) (ft) (ft/s) (ft)
SEE South East 507 1967.81 | 196864 | 3.04 0.24
Exten
SEE South East 457 1967 | 196788 | 4.07 0.28
Exten
South East
SEE e 407 1966 1966.88 | 2.84 0.25
South East
SEE o 350 196451 | 196563 | 4.15 0.35
South East
SEE . 300 196369 | 196472 | 5.14 0.36
South East
SEE P 250 1962.77 | 196381 | 3.81 0.32
SEE South East 200 196194 | 19631 | 454 0.37
Exten
SEE South East 150 1961.19 | 196223 | 5.1 0.36
Exten
SEE South East 100 196002 | 196103 | 5 0.35
Exten
SEE South East 50 195024 | 196029 | 466 0.35
Exten

N:\16534 64th Street and Red Bird Rd\400 Reports & Report Preparation\420 Drainage\Hydraulics\MC Freeboard.xIs

10/4/2017

Worksheet Updated 4/27/09




150

One Reach 1 195762 | 195914 | 3.47 0.44

One Reach 1 100 1956.92 | 195859 | 6.17 0.57

One Reach 1 50 1956.71 | 19578 | 5.08 0.37

One Reach 1 0.39 195593 | 1956.78 | _4.75 0.30

One Reach 1 50 195401 | 195561 | 3.23 0.44

One Reach 1 2100 195394 | 1955.08 | 3.73 0.34

One Reach 1 2150 195300 | 1954.37 | _4.08 0.38

NEE North East 656 197057 | 197153 | * 4.65 0.32
Exten

NEE | North East 606 1060.75 | 197066 | 4.74 0.31
Exten

NEE North East 556 106866 | 1969.27 | 224 0.17
Exten .

NEE North East 506 1966.99 | 196908 | 227 0.54
Exten

NEE North East 450 196504 | 196776 | 6.16 0.60
Exten

NEE North East 400 1964.69 | 19665 | 3.86 0.51
Exten

NEE North East 350 196363 | 19663 | 327 0.71
Exten

NEE North East 300 1962.86 | 196632 | 1.89 0.88
Exten

NEE North East| .07, 1962.65 | 196633 | .1.57 0.93
Exten

NEE North East ). 196182 | 196296 | “5.37 0.40
Exten

NEE North East 200 196126 | 196224 | 5.06 0.34
Exten

NEE North East 150 1960.36 | 1961.31 | 4.78 0.33
Exten

NEE North East 100 1959.49 | 196051 | 4.83 0.35
Exten

NEE th East Ex] 50 195861 | 195958 | 5.26 0.35

N:\16534 64th Street and Red Bird Ro\400 Reports & Report Preparatiom\420 Drainage\Hydraulics\MC Freeboard. x/s

10/4/2017

Worksheet Updated 4/27/09



Retention Estimate

Project Name: Lomas Verdes

Project #: 16534
Calculate 100-Year 2-Hour Retention Volume Requirement

Use method provided by Section 4-1.807 of the City of Scottsdale Design Standards & Policies Manual

P
Vi=——7—AC
. \
Brol A
Lots 1,2,6
P A e V,(ac.ft) | V, (i)
2.50 3.91 0.62 0.505 | 22,000
Lot3 — BA'H'J. &'
P A ¢ V, (actt) | Vv, (1)
2.50 1.02 0.62 0.132 5,739
\
Lotd ~ PRASIN ‘©
= A c V,(actt) | V, ()
2.50 1.25 0.62 0.161 7,033
Lots ~ 2SN ‘D'
P A [ V,(actt) | Vv, (1)
2.50 1.82 0.62 0.235 | 10,240

X:\16534 64th Street and Red Bird Rd\400 Reports & Report Preparation\420 Drainage\Hydraulics\Retention Estimate.xis
5/11/2017




LOMAS VERDE ESTATES - DRAINAGE CALCULATIONS

BASIN VOL REQ VOL PROV SURFACE AREAS
# | LOTS ACFT CUFT ACFT | CUFT [ BOT(SF) | TOP (SF) | DEPTH
Al 1,2,6 0.505 22,000 0.513 | 22,368 5,440 9,472 3
B 3 0.132 5,739 0.150 | 6,521 1,033 3,314 3
C 4 0.161 7,033 0.176 | 7,661 1,235 3,872 3
D 5 0.235 10,240 0.262 | 11,397 2,190 5,408 3




_GRADING & DRAINAGE

2. Time of Concentration
Time of concentration “Tc” is the total time of travel from the most hydraulically remote part of
the watershed to the concentration point of interest. The calculation of “Tc" must follow
FCDMC Hydrology Manual procedures.
*Note: Do not add a standard set amount of time to the estimated “Tc” for lot runoff delay (such
. as 5 or 10 minutes). Natural land slopes are too variable in Scottsdale to add a set amount of
time for lot runoff.

3. Runoff Coefficients

Use Figure 4.1-4 or equivalent to obtain the runoff coefficients or “C” values. Composite “C”
values for the appropriate zoning category or weighted average values calculated for the

specific site are both acceptable approaches.
RUNOFF COEFFICIENTS - “C” VALUE

Land Use Storm Frequency
Composite Area-wide Values 2-25Year 50 Year 100 Year
Commercial & Industrial Areas 0.80 0.83 0.86
Residential Areas-Single Family (average lot size)
R1-1-1901 ' 0.33 050 0.53
R1-130 0.35 0.51 0.58
R1-70 0.37 0.52 0.60
R143 0.38 0.55 0.61
R1-35 (35,000 square feet/lot) 0.40 0.56 og
R1-18 (18,000 square feet/lot) 0.43 058 0.64
R1-10 (10,000 square feet/lot) 0.47 0.62 0.67
R1-7 (7,000 square feet/lot) 0.51 0.64 0.94
Townhouses (R-2, R-4) 0.63 0.74 0.94
Apartments & Condominiums (R-3, R-5) 0.76 0.83 0.94
Specific Surface Type Values
Paved streets, parking lots (concrete or asphalt), roofs, drive- 0.90 0.93 0.95
ways, efc.
Lawns, golf courses, & parks (grassed areas) 0.20 0.25 0.30
Undisturbed natural desert or desert landscaping (no impervious 0.37 0.42 045
weed barrier) B
Desert landscaping (with impervious weed barrier) 0.63 073 0.83
Mountain terrain — slopes greater than 10% 0.60 0.70 0.80
Agricultural areas (flood-irrigated fields) 0.16 0.18 0.20

FIGURE 4.1-4 RUNOFF COEFFICIENTS FOR USE WITH RATIONAL METHOD

'Design Standards & Policies Manual

City of Scottsdale - January 2010



_GRADING & DRAINAGE

a. Increasing the percent impervious on the L card to reflect the amount of impervious
surfaces that will exist under fully developed conditions

b. Recalculate the time of concentration (Tc) based on the proposed drainage system,
after full development. Normally there should be a reduction in Tc after development

c. The existing condition model must be sub-divided, as necessary, to create
concentration points which will match the sub-watershed areas above each proposed
storage facility under fully developed conditions

d. Each separate storage facility proposed must be modeled as it will physically exist
under fully developed conditions with appropriate routing and combining operations
through each basin and through the entire watershed. The modeling of storage
capacity provided, as one hypothetical reservoir at the outlet with all the upstream
storage arbitrarily combined at this one location, is not acceptable

e. As aminimum, the 2, 10 and 100-year frequency events shall be analyzed

f. Comparison of discharge values for existing and post development conditions must
be made at concentration points just downstream from each proposed storage facility;
other critical locations such as road crossings; and at points where flows exit the

proposed development.

CALCULATION OF RUNOFF VOLUMES

The only accepted method for determining the required stormwater storage volume is the
standard formula described below. HEC-1 modeling can be used for storage basin design and
analysis, or if a pre-versus post volume difference is needed. City ordinance requires on-site
storage of runoff from the 100-year, 2-hour frequency event.

A. Standard Formula for Runoff Volumes

Vr=(P/12) AC
Vr = Required storage volume in acre-feet.
P = Precipitation amount = The depth of the 100-year 2-hour rainfall, from figure in
Appendix 4-1D at the site.
A = [ Areain acres; the developed portion of the entire site in acres, to the centerline
of adjacent streets, on which any man made change is planned, including, but
not limited to: construction, excavation, filling, grading, paving, or mining.

Runoff coefficient; Rational Method values from Figure 4.1-4.

o]
"

B. HEC-1 Computer Modeling

The HEC-1 model or similar computer program is not to be used to determine the ordinance
required 100-year, 2-hour stormwater storage runoff volumes. The HEC-1 program may be
used for the purpose of analyzing storage basin routing or for pre versus post analysis (a six-
hour storm; procedures described in Section 4-1.806 paragraphs D and E must be used). Use

modified Puls level pool routing option in HEC-1 for hydrograph routing through storage basins
and lakes. For permanent lakes assume no available storage below the normal water surface

elevation.
CAUTION: Do not use the built-in orifice equation in the HEC-1 model because errors can result. It is
necessary to build a stage discharge table and input to the model.

METHODS FOR ESTIMATING WATER SURFACE ELEVATIONS
AND INUNDATION LIMITS

The engineer may use any standard method for the determination of water surface elevations.
Only the U.S. Army Corps of Engineers' HEC-2, Water Surface Profiles program and the HEC-
RAS, River Analysis System are supported by the City. Prior approval by city staff is required
for the use of other methods.
Design Standards & Policies Manual
City of Scottsdale - January 2010




Appendix 4-1D

ISOPLUVIALS

100 Year 2 Hour Precipitation in Inches

BB & & E & B

JENNY LYNN ROAD
CIRCLE MOUNTAIN ROAD

HONDA BOW ROAD 8 \ Py
ROCKAWAY HILLS ROAD

-
DESERT HILLS DRIVE ry
!

JOY RANCH ROAD 27

STAGE COACH PASS
CAREFREE HGHWAY | 5':: ;
DOVE VALLEY ROAD ]
LONE MOUNTAIN ROAD

OIXILETA DRNVE

25
DYNAMITE BOULEVARD SN

JOMAX ROAD e ———

HAPPY VALLEY ROAD

PINNACLE PEAK ROAD

DEER VALLEY ROAD

BEARDSLEY ROAD

UNION HILLS ROAD

BELL ROAD [l

GREENWAY ROAD

CACTUS ROAD E P~

- "
SHEA BOULEVARD 1 N E.“‘ [ ' .
DOUBLETREE RANCH RD - - - - ——-

MOCKINGBIRD b NoATH
mm [~

McDONALD DRIVE 2

INDIAN SCHOOL ROAD

Map Produced By Geographc Information Sysiems Rainfall Data From NOAA Atlas 14 Vol 1

Design Standards & Policies Manual Page 11 of 13
City of Scottsdale - January 2010



Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Elev: 1.78 ft Discharge 4.00 cfs
Inlet Control HW Elev, 1.73 &t Tailwater Elevation NA ft
Outlet Control HW Elev. 1.78 ft Contro! Type Entrance Contro!
Headwater. Oepth/Helght 0.75 . :
Grades
Upstream Invert 0.65 ft Downstream Invert 0.00 ft
Length 65.00 f Constructed Slope 0.010000 ft/t
Hydraulic Profile .
Profile ) s2 Depth, Downstream 084 tt
Slope Type Steap Normal Depth 064 ft
Flow Reglime Supercritical Critical Depth 077 &t
Velocity Downstream 5.54 /s Critical Slope 0.005413 fi/mt
Section ’
Section Shape Circular Mannings Coefficien 0.013
Saction Material Concrete Span » 1.50 ft
Section Size 18 inch Rise 150 R
Number Sections 1
Outiet Control Properties
Outiat Contro! HW Elev. 1.78 ft Upstream Velocity Head 0.30 ft
Ke 0.20 Entrance Loss 0.06 ft
Infet Control Properties
Inlet Control HW Elev. 1.73 &t Flow Control Unsubmerged
inlet Type Groova snd projecting Area Full 18 f&
K 0.00450 HDS 5 Chart 1
M 2.00000 HDS 5 Scale 3
C 0.03170 Equation Form 1
Y 0.69000

x:\...\hydraulics\culvertmaster\lomas verdes.cvm
04/26/17 08:22:40 DvBentiey Systemns, inc. Haestad Methods Solution Center

EEC

Project Englneer: Jlomeli

CutvertMaster v3.3 [03.03.00.04]
Watertown, CT 06795 USA  +1-203-755-1666

Page 1 of 1
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Pinnacle Peak West Area Drainage Master Study
PCN 122.01.20 FCD 2011C024 WA#3

Executive Summary of the

Hydrology and Hydraulics Technical Support Data Notebook

Prepared For:

Prepared By:

c> | JE FULLER
| IDROIOGY & GORORHOIOAY. IiC

December, 2014

- A122.112
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Flood Control District

of Maricopa County

INTEROFFICE MEMORANDUM

Date: April 2, 2015
To: William ID. Wiley, P.E., Chief Engineer and General Manager
From: Theresa Pinto

Subject:  Pinnacle Peak West Area Drainage Master Study -- Hydrology and Hydraulic Models and Results

The hydrology and hydraulic modeling for the Pinnacle Peak West Area Drainage Master Study (PPW
ADMS) is complete and available to be used for this study area. The model results are based on the best
available data at the time the model was developed, and standard modecling practices, assumptions, and
engineering judgment. The models and results were thoroughly reviewed and approved by staff within the
District’s Engincering Division and Planning and Project Management Divisions.

The hydrology and hydraulic models were developed to identify flood hazards and risks in the PPW" ADMS
arca. If the model results are used for other purposes, it is the user’s responsibility to check the resuls for
accuracy and applicability to their purpose. Furthermore, the results do not supersede or negate IFEMA
effective floodplains or any local, state, or federal floodplain or drainage regulatory requirements.

‘The results, models, and associated reports arc available in the District’s libr’ary. The report is titled “Pinnacle
Peak West Area Drainage Master Study Ilydrology and Ilydraulics Technical Support Data Notebook

December, 20147, The tesults and reports will also be available online in Spring/Summer 2015.

By signing below, you accept and approve the use of the PPW ADMS model and results as described herein.

e @kk?  Date ‘tﬁ% % Date: ;//c’//5

Theresa Pinto, AICP, PMDP William D. Wiley, P.E.,
Project Manager Chief Engineer and General Manager
I ¥ Date: M%&Z Date: ‘//6//{-
ertich, AICP
Catherine Regester, P.E. Floodplain Management & Services Division '

Hvdrology/Hydraulics Branch Manager

Scott Vogel, P.E. Planning and Prolect Management Divi ision
Engineering Division Manager Manager ]

2801 West Durango Street  Phoenix, Arizona 85009  Phone: 602-506-1501 Fax: 602-506-4601




Pinnacle Peak West ADMS Executive
Summary

Table 1. Flood Control District of Maricopa County Contact and Contract Information.

Authorizing Agency Flood Control District of Maricopa County (District) N
Theresa Pinto, AICP, CEM, PMP; Project Manager
P 2801 W Durango St., Phoenix, AZ, 85009
602-506-8127
2 i VW
Contract Contract FCD 2011C024
| Study Duration Start Date: March 19, 2012; End Date: September 30, 2015 |

Table 2. Consulting Firm Information.

Primary Consulting Firm | JE Fuller Hydrology & Geomorphology, Inc. (JEF)

Patricia K. Quinn, PE, RIS, AVS; Project Manager

Bontact Inlbsmation | 8400 S. Kyrene Rd, Ste. 201, Tempe, AZ 85284
! 480-222-5708

pat@icfuller.com

Location of Study

The PPW ADMS project study area is 97 square miles in size and is located in the rortheastern portion
of Maricopa County and encompasses land withir the jurisdiction of the City of Phoenix, City of
Scottsdale, Town of Cave Creck, Town of Carefree, and unincorporated Maricopa County. The
primary stakeholders affected by the project are the City of Phoenix, City of Scottsdale, Maricopa
County, and Arizona State Land Department (ASLD). The project is bound by approximarely the
Carefree Highway and Cave Creex Road to the north, the Pinnacle Peak South (PPS) ADMS study
area and drainage divide to the east. the Central Arizona Project (CAP; Reach 11 Dikes to the sourh,
and Cave Creek Road and the eastern Cave Creck floodplain limits to the west. The study area location
and limits are shown in Figure 1.
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Summary
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Figure 1. PPW ADMS Vicinity Map
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Pinnacle Peak West ADMS Executive
Summary

-

Mecthodology

Hydrologic and hydraulic (H&H; modeling for the PPW ADDMS Project has been completed with the
use of FLLO-2D Professiona! Version F1.O-2D (FL.O-2I) PRO;, Build No. 13.07.05 and an executable
dated 9-10-2013. The grid cell size used for all modeling is 20 fect by 20 feet. This 2-ID modeling
approach is highly suited for simulating the shallow, distributary flow prevalent within the watershed
as flow travels from northeast to southwest through shallow braided chanaels in the undeveloped
arcas and through streets and around building structures in the developed areas. The models simulate
rainfall/runoff for the 24-hour event with SCS Type H distribution using NOAA Atlas 14 rainfall data
and Green and Ampt infiltration methodology. The FLO-2D model also incorporates building
footprints using area reduction factors, hydraulically significant culverts, property walls, and channcls
within the model arca. Significant storm drains within the model area are modeled as hydraulic
structures. The models are developed using the existing land use conditions at the time of the TSIDN
documentation and were simulated under three scenarios related to property walls:

o [7tiont Property Walls — There were no property walls were modeled.

o ith Property Walls and No Farlure — Property walls are modeled but walls were not failed
regardless of ponding depth.

o Wit Property Walls and With Failure — Property walls are modeled but walls were failed when
there was two feet of flow depth against them.

The PPW study arca receives off-site flow from two soutces, Unnamed Central Tributary to Cave
Creek from the north {Carefrec Prainage Master Plan) and the Pinnacle Peak South (PPS; ADMS
from the east; sec Figure 2 for locations. The PPW’ study area was subdivided into multiple model
domains sub-areas due to the large watershed size and the grid celi size of 20 feet. Flow is passed
from upstream sub-area model to the downstream sub-area’s) on a celi-to-cell basis along the
overlapping sub -area boundaries. The nomenclature for the sub-area naming is based on promineat
geographic features (c.g. Rawhide Wash) or master-planned communities (e.g. Desert Ridge) that lie
within the vicinity of the sub-area domain. The prominent feature name and approximate model area
for cach sub-arca model is listed in Table 3. See Figure 2 for the sub-area domain boundaries. Arca
R-11 is considered to be a vnique condition as it overlaps with the Area DR and Area LR model
domains, see the TSDN for a detailed discussion of Area R-11.

Table 3. PPW ADMS FLO-2D Model Sub-area Nomenclature Legend

| Sub-Area ID | Prominent Feature Name Area (mi?)
f Araa LT | [egend Trail 120
T Awa (R Upper Rawhide Wash 13.3
| MeWR [T WhiperRock [T BT
Area TR Tatum Ranch 15.7 i
ArcalR [.ower Rawhide Wash 15.7
Arca CB Cave Buttes 99 |
Area DR Desert Ridge 15.7 !
Arca R-11 Reach 11 Dikes 26*

*R-11 Model was developed to model the ponding of the Reach-11 Dikes upstream of the CAP canal.
**The area of the R-11 Model is included in the ovedapping areas of LR and DR. The 2.6 square-mile

area is not n additon to the total area.

www.fed.maricopa.
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Pinnacle Peak West ADMS Executive

Summary

Area Legend L 7
AreaID | Description & o
Ara LT | LegendTradl | X i
Area UR_| Upper Rawhide
Area TR Whiiper Rock !

Area TR | Tatum Ranch
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Pinnacle Peak West ADMS Executive
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Figure 3. 100-Year Flow Depth Results
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STRUCTURAL CALULATIONS

LOMAS VERDES ESTATES
GATE ENTRY SITE WALLS

SCOTTSDALE, ARIZONA

17-050

MAY 12, 2017

5-PP-2017
05/15/117



Sheet No.

S STRUCTUR Project No. 17-050°
. Project Name -omas Verdes Date May 2017
Subject GENERAL INFORMATION , : Computed By CB
PROJECT DESCRIPTION

The project scope consists of 8 foot tall site walls and a 20" wide wood/steel gate. The following calculations
determine wind loading and design of the masonry walls and foundations. The gate and steel sign are by
others,



Pangolin Structural
6868 N 7th Ave, Ste 203
Phoenix, AZ 85013
602-888-0336

JOB TITLE Lomas Verdes

JoBNO. 17-050

SHEET NO.

CALCULATED BY ¢b

DATE

CHECKED BY |

DATE

Wind Loads : . ASCE 7-10
Ultimate Wind Speed 110 mph
Nominal Wind Speed 85.2 mph
Risk Category |
Exposure Category c
Enclosure Classif. Enclosed Building
Internal pressure +/-0.18
Directionality (Kd) 0.85
Kh case 1 1.156

"Kh case 2 1.158
Type of roof Monoslope
. Topographic Factor (Kzt
Topography Flat
Hill Height (H) 80.0 ft
Haif Hill Length (Lh) 100.0 ft
Actual H/Lh = 0.80
Use H/Lh = 0.50
Modified Lh = 160.0 ft
From top of crest: x = 50.0 ft
Bldg up/down wind? downwind -
H/Lh= 0.50 K = 0.000
! xLh = 0.31 K, = 0.792
z/Lh = 0.41 K, = 1.000
At Mean Roof Ht:

Kzt = (1+K;K;K3)*2 = 1.00

Gust Effect Factor

h= 65.0 ft

B= 150.0 ft

12 (0.6h) = 39.01t
Rigid Structure

é= 0.20

t = 500 ft

Zpin = 15 ft
c= 0.20

) ng gv = 34
L= 517.0ft

= 0.86

= 0.18

0.85 use G=0.85

20

F!e)dble structure if natural ffequency <1 Hz (T > 1 second).
However, if building h/B < 4 then probably rigid structure {rule of thumb).

B =043

G

Flexible or Dynamically Sensitive Structure

Natural Frequency (n4)
Damping ratio ()
b

0.85 Using rigid structure default

0.0Hz

0

0.65
0.15
107.6
0.00
0.000
28.282
28.282
28.282
0.000

0.000
0.000

0.000
0.000
0.000

n=
n:

h

Therefore,'probably rigid structure

65.0 ft



Pangolin Structural ‘ JOB TITLE Lomas Verdes

6868 N 7th Ave, Ste 203

Phoenix, AZ 85013 : JOBNO. 17-050 SHEET NO.
602-888-0336 CALCULATED BY cb ) DATE
CHECKED BY || DATE

Enclosure Classification
Test for Enclosed Building: A building that does not qualify as open or partially enclosed.

Test for Open Building: - All walls are at least 80% open.
Aoz 0.8Ag
Tast for Partially Enclosed Building:
Input : Test
Ao| 100000.0(sf Ao 2 1.1A0i { YES
Ag 0.0[sf Ao>4'or 0.01Ag YES
Aoi 0.0isf Aoi/Agi s 0.20° NO |Building is NOT
Agi 0.0}sf ‘ Partially Enclosed

: ERROR: Ag must be greater than Ao

Conditions to quallfy as Partially Enclosed Buikding. Must satlsfy all of the following:
Ao 2 1.1A0i
Ao > smaller of 4' or 0.01 Ag

] Aoi/Agis 0.20

Where: ) )

Ao = the total area of openings in a wall that receives positive external pressure.

Ag = the gross area of that wall in which Ao is identified.

Aoi = the sum of the areas of openings in the building envelope (walls and roof) not mcludmg Ao.

Agi = the sum of the gross surface areas of the building envelope (walls and roof) not including Ag.

L]
Reduction Factor for large volume partially enclosed buildings (Ri) :

If the partially enclosed building contains a single room that is unpartitioned , the internal
pressure coefficient may be multiplied by the reduction factor Ri.

Total area of all wall & roof openings (Aog): 0 sf
Unpartitioned internal volume {(Vi): Ocf _
Ri= 1.00

Altitude adjustment to constant 0.00256 (éaLﬁon - see code) :

Altitude = 0 feet Average Air Density = 0.0765 bm/it’
Constant=  0.00256 '



Pangolin Structural JoB TITLE Lomas Verdes

6868 N 7th Ave, Ste 203

Phoenix, AZ 85013 JosNoO. 17-050 SHEET NO. .
602-888-0336 ~ CALCULATEDBY Cb DATE
CHECKED BY jl . DATE
Wind Loads - Other Structures:  ASCE 7- 10 Ultimate Wind Pressures
Wind Factor= . 1.00
Gust Effect Factor (G) = 0.85 Ultimate Wind Speed = 110 mph
Kzt= 1.00 Exposure = C

A. Solid Freestanding Walls & Solid Signs (& open signs with less than 30% open

sthh= 1.00 . Casoe A&B
Dist to sign top (h) 8.0t Bis = 6.88 ; C = 1.33
Height (s) . 8ot Lris=. 0.00 - F=qzGCfAs = 253 As .
Width (B) - 5501t Kz = 0.849 ’ As = 4320 sf
Wall Return (Lr) = 0.0ft . qz= 22.4 psf F = 10926 Ibs
Directionality (Kd) 0.85
Percent of open area Open reduction CaseC
to gross area 0.0% factor = 1.00 Horiz dist from
: windwar e Cf  E=qzGCfAs (psf)
Case C reduction factors Otos 2.71 515 As
Factor if s/h>0.8 = 0.80 sto2s 1.79 34.0 As -
Wall return factor 2sto3s 1.31 249 As
forCfatOtos = 1.00 ' 3sto10s 084  ° 16.0 As
B. Open Signs & Lattice Frameworks (openings 30% or more of gross area)
Height to centroid of Af (z) 1501t ) Kz = 0.849
= ! Base pressure (qz) = 224 pst !
Width (zero if round) ooft . ) s
Diameter (zero if rect) 20 D(g2)* 5 = 9.46 F=q,GCA = 20.9 Af-
Percent of open area i=. 0.65 Solid Area: A; = 10.0 sf
= = 209 lbs

to gross area 35.0% C

1.1 F
Directionality (Kd) 0.85 : )



PANGOL

RUCTUR

Project Name Lomas Verdes

Subject TYPICAL SITE WALL AND CENTER GATE PIER

 Sheet No.

Project No. 17-050

Date May 2017

Computed By CB

Typical Site Wall Design

8-0"tall . A
Max wind load = 51.5 psf/1.6 = 32 psf (allowable)

Point load to wall for design:
Fw = 32 psf * 8 ft = 256 pounds/ft of wall

SEE TEDDS OUTPUT -

8" masonry wall with #5 at 16"o.c.

5'-0" wide footing x 16" thick with #6 at 12" o.c. top and bottom transverse

NOTE: Use same footing size for the steel signage since the wall height is

similar

CENTER Masonry Pier Design

Consider 16" masonry pier (varies, 16" is least dimenéion)

8'-0" tall - . .
Max wind load = 34 psf/1.6 = 21.3 psf (allowable)

Point load to wall for design:
Fw=213psf*4ft*25ft=2.13k

For TEDDS design 2.13k / 5-0" wide pier = 430 pounds/ft

SEE TEDDS OUTPUT

8'-0" max

Fw

a3

8'-0" max

| Fw .

6!_0"!

Fw

1 g™




PANGOLIN

6880 N. ?TH AVE, SUITE 203 PHOENIX AL B50
2.883. 0336

——

Project Lomas Verdes Estates
Subject Typical site wall at entry
RETAINING WALL ANALYSIS

In accordance with International Building Code 2015

Retaining wall details
Stem type
Stem height
Stem thickness
Angle to rear face of stem
Stem density
Toe length
Heel length
Base thickness
Base density
Height of retained soil
Angle of soil surface
Depth of cover
" Depth of excavation
Retained soil properties.
Soil type
Moist density
Saturated density
Prescribed active lateral soil pressure
Base soil properties
Soil type ’
Soil density
Prescribed passive lateral soili'pressure
Allowable bearing pressure
Loading details

Live surcharge load
Horizontal line load at 6 ft

Cantilever

) hsem = 9.5 ft

tstem = 8 in

o =90deg
Ystem =150 pcf
loo = 2,17 ft
Iheot = 2,17 ft
toase = 16 in
Yoase = 150 pcf
hret = 0.083 ft
B =0 deg
deover = 1.33 ft
dexc = 0.667 ft

Sheet No. 1

Project No. 17-050

Date §/12/2017

Computed By CB

Tedds calculation version 2.8.01

'NOTE: Utilized TEDDS retaining wall

analysis to so that a cantilevered wall
design could be performed but there is
no retaining here - disregard soil

pressures other than bearing capacity =
1500 psf

Medium dense well graded sand

Yo = 125 pef
Yor = 137 pcf
par = 30 pstift

Y = 1158 pcf
pon = 60 psf/ft

Pbearing = 1000 pSf

Surcharge. = 200 psf

Pur = 266 pif

* Medium dense well graded sand



PANGCOLIN

6868 N. 7TH AVE, SUITE 203 PHOEN‘lX. A2 85013

&

v

02.888.0336
Project Lomas Verdes Estates
Typical site wall at entry

* Subject

e
g

e
g
Jors.
be-

g

oy an,

Calculate retaining wall georﬁetry
Base length

Moist soil height

Length of surcharge load

- Distance to vertical component
Effective height of wall

- Distance to herizontal component
Area.of wall stem

- Distance to vertical component
Area of wall base

- Distance to vertical component
Area of moist soil

- Distance to vertical component

- Distance to horizontal component
Area of base soil

- Distance to vertical component

- Distance to horizontal component
Area of excavated base soil

- Distance to vertical component

- Distance to horizontal component

e—2 z.w—*nh—rz.w;.i

| P nm'*:d '

GOnBllll arrangement

lbase = hos + tstem + lheet = 5.607 ft

hmoist = hsoa = 1.413 ft
':ur = Ihgsl =217 1

130 pet

Xsur v = lbase = lheet / 2 = 3,922 ft

her = hbase + dcovef + hrol = 2.747 ft

Xsur h = hen /2 =1373 ft

Astem = hstem X tstem = 6.333 ft2
Xstem = loe + tstem /2 = 2,503 ft
Abase = Ibass X tpase = 6.676 ft?

Xbasa = loase / 2 = 2503 ft

Amoist = hrmicist X lheet = 3.067 ft2

Xaoistv = lbase = (Nmoist X Inse? / 2) / Amoist = 3.922 ft
Xmistn = hen / 3 = 0.916 ft

Apass = deover X loe = 2.886 ft2
Xpasa_v = lbase = (Qoover X loeX (Ibaso = hoe / 2)) / Apass_= 1.085 ft

Xpass_h = (decaver + hpase) / 3 = 0,888 ft

Aoxe = Npass X hoe = 1.439 ft?
Xexc_v = Ibase = (hpass X hooX (lhaﬁn - loo / 2)) / Aoxc = 1.085 ft

Xexc_h = (hpéss + hoase) / 3.= 0,666 ft

Sheet No.

Project No. -

Computed By

io—z-ur—q

2

17-050

5/12/2017

CB




PANGOILIN

‘Sheet No. 3

TRUCTURAL Project No. 17-050
8868 N. 7TH AVE SUITE 203 PHOEN;:Z AZB':SD;:
Project _ Lomas Verdes Estates ‘ Date 5M12/2017
Subject Typical site wall at entry Computed By CB

Soil coefficients
Coefficient of friction to back of waII

Coefficient of friction to front of wall
Coefficient of friction beneath base

From IBC 2015 cl.1807.2.3 Safety factor -

Load combination 1

Sliding check
 Vertical forces on wall

Wall stem

Wall base

Moist retained soil

Base soil
Total

Horizontal forcés on wall
Surcharge load

Line loads

Moist retained soil

Total

Check stability against sliding
Base soil resistance

Base friction

Resistance to sliding

Factor of safety

Overturning check

Vertical forces on wall
Wall stem ‘
Wall base .

Moist retained soil

Base soil

Total -

Horizontal forces on wall
Surcharge load

Line loads

Moist retained soil

Base soil

Total

Overturning moments on wall
Surcharge load

Ky = 0.325
Km = 0.325
Kb = 0.325

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth

Fstom = Astom X Ystem = 960 pIf

Fbase = Abase X Yoass = 1001 plf

Frmoist_v = Amaist X yme = 383 pif

Fexc_v = Aexc X o = 166 plf

Ftowt v = Fstem + Foase + Fmoist_v + Fexc_v = 2600 plf

Fsur_h = par / ¥mr X Surcharger x hen = 132 plf
Feh= Pu 256 pif ‘
Froisth = pnx hew /2 = 113 pif

Frota_h = Fmoist_h + Fsurn + Fp_n = 501 plf

Fexc_h = Pob X (Npass + Noase)? / 2 = 120 plf
Firiction = Fioia_v X Ko = 813 plf
Frest = Fexc_n + Fiction = 932 plf
FoSs = Frest / Fiota n = 1.861 > 1.5
PASS - Factor of safety against shdmg is adequate

Fstem = Astern X Ystem = 950 plf

Foase = Abase X base = 1001 pif

Fracist.v = Amoist X Ymr = 383 plf

Fexc_v = Aexc X 1o = 166 plf

Frotal v = Fstam + Foese + Fraist_v + Foxc_v = 2500 pif

Faur_h = par / Ymr X Surcharger x her = 132 pif
Fe_n.= Pu1 = 256 pif

Fmcist h = par X het? / 2 = 113 plf

Fexc_n = -Poo X (Npass + hbase)? /2 = -120 pif .
Fiotan = Fmoist_n + Fexe_n + Fsucn + Fr_n = 381 plf

Msur_ot = Faur_h X Xsur_h = 181 Ib_ft/ft
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PANGOLIN } ' | Sheet No.
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4
STRUCTURALY Project No. 17-050
5868 N. 7TH AVE. SUITE 203 PHOENGI:’:SZaG:g;: . .
Project : ~ Lomas Verdes Estates ' : Date 5/12/2017
Subject o Typical site wall at entry - Computed By CcB
Line loads ' Mp_ov = abs(Pu1) x (p1 + toase) = 1877 Ib_ft/ft

Moist refained soil
Total

Restoring moments on wall

Wall stem

Wall base

Moist retained soil

Base soil

Total

Check stability against overturning
Factor of safety

Bearing preséure check

Vertical forces on wall

Wall stem :

Wall base.

Surchérge load

Moist retained soil
"Base soil

Total

Horizontal forces on wall
" Surcharge load

Line loads

Moist retained soil

Base soil

Total

Moments on wall

Wall stem

Wall base

Sutchérge load

Line loads

Moist retained sail

Base soil

Total

Check bearing pressure
Distance to reaction
Eccentricity of reaction -
Loaded length of base
Bearing pressure at toe

Mmoist_oT = Fmaist_n X Xmais_n = 104 |b_ft/ft
Mootat o1 = Mmoist_or + Msur_or + Me_or = 2162 Ib_ft/ft

Mstem_R = Fstem X Xstem = 2378 lb_ft/ft

Mbase_‘R = Fpase X ¥basa = 2807 lb_ﬂ/ﬁ

Mmaist_R = Fmoist_v X Xmeist_v = 1503 Ib_ft/ft

Mexc_r = Faxc_v X Xexc_v = Fexc_h X Xexc_h = 289 Ib_ft/ft

Miotal R = Mstem_g + Mbase_R + Mmoist & + Mexe R = 6647 Ib_ft/ft

FoSct = Miotat R / Mictal o1 = 3.075 > 1.5
PASS - Factor of safety against overturning is adequate

Fatem = Astam X Yatem = 950 pif

Foase = Avasa X Ybass = 1001 plf

Faur_v = Surcharger x Ineet = 434 pif '
Femaist_y = Armoist X Ymr = 383 plf

Foass_v = Apass X = 332 plf

Fotai_v = Fatem + Frase + Fmoist v + Fpass_v + Faur_v = 3101 plf

Fsur_n = par/ ¥mr X Surcharger x her = 132 plif

Fp_nh = Pu = 256 pif

Frmaist_n = par X hat? / 2 = 113 pif

Fpass_h = -Pob X {Qcover + hbase)? / 2= -213 plif

Fiota_h = MaxX(Fmois_h + Fpass_h + Fsur_h + Fe_n = Fiotat v X Kb, O plf) = O pif

Matem = Fatem X Xetem = 2378 Ib_f/ft

Mbase = Foase X Xbese = 2507 Ib_ft/ft

Maur = Faury X Xeur.y = Faurh X Xeu_n = 1621 b_ft/ft

Me = -(PL1 X (p1 + toase)) = -1877 Ib_ft/ft

Mmaist = Faaist v X Xmoist_v = Froist_n X Xmoit v = 1400 |b_ft/ft

Mpass = Fpass_ v X Xpass_v - Fpass_n X Xpass_n = 549 Ib_ft/ft

Meotal = Miter + Miase + Mmoist + Mpass + Msur + Mp = 6477 |b___ftfft

X = Miotal / Frotalv = 2.089 ft
€= X-lbase/2=:0.414 ft
lload = hase = 5.007 ft .
Qtoo = Frotal v / Isase X (1 - 6 X € / lbasa) = 927 psf



PANGOLIN

6868 N. 7TH AVE. SUITE 203 PHOENIX S0y
2.860.0336
Project

Lomas Verdes Estates

Sheet No.
' Project No.
Date

Subject

Typical site wall at entry

Computed By

Bearing pressure at heel
- Factor of safety

RETAINING WALL DESIGN

Qheel = Fiotal_y / lpase X (1 +6xellbase)'312 psf

FOSup = Pbearing / max(qm, Qheel) =1.079

In accordance with ACI 318-11 and MSJC-11 using the strength design method

Concrete details

Compressive strength of concrete
Concrete type

Reinforcement details

Yield strength of reinforcement
Modulus of elasticity or reinforcement
Cover to reinforcement

Top face of base
Bottom face of base

Masonry gdetails

fc = 2500 psi
Normal weight

fy = 60000 psi
Es = 29000000 psi .

cot=2in
“Cew=3in

a

8" CMU in running bond fully bedded with PCL class M mortar, grouted at 16" centers

Compressive strength of unit
Net compressive strength - Table 2
Net modulus of elasticity - ¢1.1.8.2.2.1
Modulus of rupture - Table 3.1.8.2
Thickness of unit
Length of unit
Height of unit
Thickness of joint
Face shell thickness
End shell thickness
Internal web thickness
" Depth of cavity
Length of cavity

feu = 2800 psi
fm = 2000 psi
Em = 900 X fim = 1800000 psi
fr =113 psi
t, = 7.625 in
s = 15.625 in
ho = 7.625 in
t=0.375in
tw=1.25in
=1.25in
tw = 1.25 in
te=to-2xtw= 6126 in
le = (Ib - tui - 2 X tun) / 2 = 5.938 in

»| [4-0.375"

be . 15.625°

[e——785—s]

453 k—s.esa'—qig le—5.038—» 5 o

From IBC 2015 ¢1.1605.2.1 Basic load combinations

Load combination no.1

1.4 x Dead

5

17-050

5/12/2017

cB

=t

x L
4
125
¥

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

Tedds calculation version 2.8.01
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RUCTURAL Y Project No. 17-050
6868 N. 7TH AVE, SUITE 203 PHOENIX, AZ 85013 -
602.888.0336
Project Lomas Verdes Estates Date 5/12/2017
Subject Typical site wall at entry Computed By CB

Load combination no.2
Load combination no.3
Load combination no.4

Loading detads - Combination No.1 - kips/t¥

Loading detals - Combination No.2 - kips/

T Seem

1
foe

Check stem design at base of stem
Depth of section

Masonry section properties
Gross cross-sectional area
Gross moment of inertia
Gross section modulus
Gross radius of gyration

1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth
1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth
0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth

Shear force - Combination No.1 - kips'®t Bending moment - Combnation No.1 - kips_ftft

Shear force - Combination No.2 - kipw/ft Bending moment - Combination No.2 - kips_fuft

t=8in

A=to-lexte/ (I +tj) = 68.7 in?/ft

1=t3/12 - le xt3/ (12 x (b + tj)) = 393.4 in%/ft
S=2x1/t=103.2 in*ft

r=v(I1/A)=24in
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Subject Typical site wall at entry b Computed By - CB
Reinforced masonry - Section 3.3
Design bending moment combination 2 M = 30683 Ib_in/ft
Axial load P = 1.2 X Ystem X hstam X A = 816 ID/ft
Effective height h =2 X Nstem = 19 ft "
Slenderness ratio h/r=9s, 267
Nominal axial strength - exp. 3-18 Pn=0.8 x (0.8 x (A - Asrprov) X fim) X [1 (h /(140 xr))?] = 47044 Ibﬂt
Strength reduction factor - ¢l.3.1.4 ¢=0.9
Design axial strength ¢Pn = ¢ x Pn = 42339 |b/ft
P/ ¢Pa=0.019 .
: PASS - Nominal axial strength exceeds axial load
Reinforcement provided No.5 bars @ 16" ¢/c
Area of reinforcement provided Asrprov = 0 X §si? [ (4 X Ser) = 0.23 in?/ft
Depth of reinforcement N d=3.81in
Maximum usable compressive sti'ain of masonry - cl.3.3.2
€mu = 0.0025
Tensile strain in reinforcement at balance poiAnt A ' g =% /Es = 0.002069 )
Tension reinforcement strain factor s =186
Maximum area of reinfort:ement Asrmax = 0.64 x fm x d % [Emu/ (Emu + o.s x €s)] / fy = 0.436 in2ft -

PASS - Area of stem reinforcement provided is less than maximum allowable
Distance from fiber of maximum compressive strain to neutral axis

Cc=dxEmu/ (Emu+ &) = 2.085 in

Tensile force at balance point Tb = Asrprov X fy = 13806 Ib/ft
. Ba =0 |
Compressive force at balance point Co=08xFfmxPrix(b+t-1c) /(b +1t)xc=20138 Ib/ft
Design axial force at balance point .Pb=¢ x (Cb - Tr) = 5699 Ib/ft
Design moment at balance point : Mo=0¢x(Tox(d-t/2)+Cox(t/2-B1xc/2)) =53955 Ib_in/ft
Strength interaction diagram
cld c (in) C (Ib/ft) T (Ib/tt) fs (psi) M (Ib_in/ft) P (Ib/ft)
0.01 0.038 368 13806 60000 . 1227 -12094
01 - 0.381 3680 13806 60000 12093 -9113
02 0 762 ! 7361 13806 60000 23207 © -5800
03 » 1.143 11041 13806 60000 33311 . -2488
0.4 1.524 14722 13806 60000 . 42406 824
0.5 1 .905 18402 13806 60000 50492 4137
0.547 - 2.085 20138 13808 60000 53955 5699
0.6 2.286 22083 11121 48333 ‘ 57573 9865
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TRUCTU
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Project Lomas Verdes Estates ' Date = 5/12/2017
“Subject : . Typical site wall at entry _ Computed By : CcB
0.7 2.667 25763 7149 31071 63648 16752
0.8 3.048 29444 4171 18125 . 68711 22746
0.8 3.429 33124 1854 8056 72763 28144
1 3.81 36805 0 0 758056 33124
1.1 419 - 40485 0 0 77832 36437
1.2 4.572 44166 0 0 78850 |- 39749
1.3 4953 47846 0 0 78857 42339
.
J8357 ib_tnmt, 42229 o
40000 //Il__
30000 / .
20000 ‘
§ . 10000 - 4
= . £498 /M
. .
i g ot
g -10000 == -
S I B B B B

Dosign moment gM, « Ib_Intt

From strength interaptiori diagram...
Maximum moment
Limiting moment under applied axial load

Design shear force
Nominal shear strength - ¢1.3.3.4.1.2

Strength reduction factor - ¢l.3.1.4
Design shear strength

Mmax = 78858 |b_in/ft
Mimz = 42382 [b_in/ft
M/ Mime = 0.728
PASS - Design flexural strength exceeds factored bending moment
V=566 b/t '

Vi = min{{4 - 1.75 x min{M / {V x ts), 1)) xAxv'(fmx1 psi) + 0.26 x P, 4x
A x ¥(fm x 1 psi)) = 7114 [b/ft
=038
OVn = v x V.. = 5692 Ib/ft
VigVa=0. 099
PASS - Desrgn shear strength exceeds applled shear force



PANGOLIN ,s
L

Sheet No. .9

TRUCTURAL Project No. 17-050
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Project Lomas Verdes Estates Date 5/12/2017
Subject Typical site wall at entry Cdmputed By cB

Check base design at toe
Depth of section

Rectangular section in flexure - Chapter 10
Design bending moment combination 2

Depth of tension reinforcement
Compressuon reinforcement prowded
Area of compression reinforcement provided
Tension reinforcement.provided
Area of tension reinforcement provided

" Maximum reinforcement spacing - ¢l.10.5.4

Depth of compression block
Neutral axis factor - ¢1.10.2.7.3
Depth to neutral axis _
Strain in reinforcement

' . 4
Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis

Minimum area of reinforcement - ¢l.7.12.2.1

h=16in

M = 1791 |b_fi/it,
d=h-con-dwo/2=12.:626in
No.6 bars @ 12" clc
Avtprov = Tt X 02 / (4 X Sm) = 0.442 in?/ft
No.6 bars @ 12" ¢/c
Avb.prov = Tt X dpu? / (4 X Spb) = 0.442 in?/ft
Smax = Min(18 in, 3 x h) =18 in
" PASS - Reinforcement is adequately spaced
a = Apbprov X fy /(0.85 x fc) = 1.038 in
B1 = min(max(0.85 - 0.05 x(f< - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85
c=a/|31=1223in
=0.003 x(d - c)lc 0.02797
Section is In the tension controlled zone
& = min{max{0.65 + (g - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
M = Avoprov X fy x (d - a7 2) = 26740 Ib_fUft
OMn = ¢ x Mn = 240866 Ib_ft/ft
M/ ¢Mn = 0.074
PASS - Design flexural strength exceeds factored bending moment
Aob.des = 0.032 in?/ft

Abo.min = 0.0018 x h = 0.346 in2/ft

PASS - Area of reinforcement provided Is greater than minimum area of reinforcement required

Rectangular section in shear - Chapter 11
Design shear force

Concrete modification factor - c1.8.6.1
Nominal concrete shear strength - edn.1 1-3
Strength reduction factor

Design.concrete shear strength - ¢l.11.4.6.1

Check base design at heel
Depth of section

Rectangular section in flexure - Chapter 10
Design bending moment combination 2

- Depth of tension reinforcement
Compression reinforcement provided

|V =1471 b/t

A=1
Ve =2 x A xV(fe x 1 psi) x d = 15150 Ib/ft
bs=0.75
OVe = ds x Ve = 11363 Ib/ft
V/¢$Ve=0.129
PASS - No shear reinforcement is required

h=16in

_ M = 943 Ib_fv/ft

d=h-Cot-¢r/2=13.625in
No.6 bars @ 12" c/c
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Subject ' ' Typical site wall at entry = - . Computed By CB ‘

- Area of compression reinforcement provided  Asbprov = 1t X Guv? / (4 X Spp) = 0.442 in2/ft
Tension reinforcement provided No.6 bars @ 12" c/c
Area of tension reinforcement provided - Aoiprov = TT X G2 / {4 X Sbr) = 0.442 in?/ft
Maximum reinforcement spacing - ¢1.10.5.4 .smax =min(18in, 3 x h) =18 in
PASS - Remforcement is adequately spaced

Depth of compression block . ' a = Aptprav X f,l (0.85 x fc) =1.039 in :
Neutral axis factor - ¢1.10.2.7.3 B1=min(max(0.85 - 0.05 x (f< - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85
Depth to neutral axis _ c=al/Pi1=1.223in
Strain in reinforcement £=0.003 x (d-c) /c=0.030424
" Section is in the tension controlled zone
Strength reduction factor ¢r = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) =0.9
Nominal flexural strength Mhn = Avtprov X fy X (d - 2 / 2) = 28949 |b_ft/ft
Design flexural strength ®Mn = ¢ x Mn = 26064 |b_ft/ft
' M / M, = 0.036

. PASS - Design ﬂexural strength exceeds factored bending moment

By iteration,sreinforcement required by analysis o 1 Abtdes = 0 015 in/ft ‘

Mlnlmum area of reinforcement - ¢l.7.12.2.1 Avtmin = 0.0018 x h = 0.346 in/ft
PASS - Area of reinforcement pmwded is greater than mlnimum area of reinforcement required

" Rectangular section in shear - Chapter 11

Design shear force ' S V = 690 Ib/ft
Concrete modification factor - c1.8.6.1 CA=1
Nominal concrete shear strength - eqn.11-3 Ve =2 x A x ¥{(fe x 1 psi) x d = 16350 [b/ft
Strength reductioh factor : Os = 0.75 |
Design concrete shear strength - ¢1.11.4.6.1  ¢Vc = ¢s x Ve = 12263 |b/ft

V/ ¢Vc = 0.056

. . PASS - No shear reinforcement is required
Transverse reinforcement parallel to base » _
Minimum area of reinforcement - ¢1.7.12.2.1  Auxreq = 0.0018 X thase = 0.346 in?/t
Transverse reinforcement provided No.4 bars @ 8" c/c each face
Area of transverse reinforcement provided Aoxprov = 2 X Tt X Oox? / (4 X Sux) = 0.6588 infft
PASS - Area of reinforcement provided is greater than area of reinforcement required
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Subject

- Center Masonry Pier

Computed By

RETAINING WALL ANALYSIS

In accordance with International Building Code 2015

Retaining wall details

Stem type

Stem height

Stem thickness

Angle to rear face of stem

Stem density

Toe length

Heel length

Base thickness

Base density

Height of retained soil

Angle of soil surface

Depth of cover

Depth of excavation

Retained soil properties

Soil type

Moist density -

Saturated density -

Prescribed active lateral soil pressure
' ‘Base soil properties -

Soil type

Soil density '

Prescribed passive lateral soil pressure

Allowable bearing pressure

Loading details

Horizontal line load at 8.5 ft
Horizontal line load at 2.5 ft
Vertical line load at 4 ft

Cantilever

hswm = 9.5 ﬂ

 toem = 401in

o =90 deg
Ystem = 150 pcf
loo = 2.33 ft
lheet = 2.33 ft
toase = 24 in
Yhase = 150 pcf
hret = 0:083 ft
f=0deg
deover = 1.33 ft
dexc 5 0.667 ft

Medium dense well graded sand
Yme = 128 pcf
Yor = 137 pef

par = 30 psf/ft

Medium dense well graded sand
=115 pef

pob = 60 psf/ft

Poearing = 1900 psf

Pus = 430 pif
P2 = 430 pif
Pos = 600 pif

=

17-050

5/12/2017

CB

Tedds calculation version 2.8.01
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v -
10— —— 3]

[—

Calculate retaining wall geometry
Base length
Moist soil height

Retained surface length

Effective height of wall
Area of wall stem

- Distance to vertical component
Area of wall base

- Distance to vertical component
Area of moist soil .

- Distance to vertical component .
- Distance to horizontal component
Area of base soil '

- Distance to vertical component

- Distance to horizontal component
Area of excavated base soil

- Distance to vertical component

- Distance to horizontal component

=2 388 4 p—7 33—

[T T J—

107 gt

I o |
e T8 ¥

General arrangement

Ibase = hoo + tstem + lheet = 7.993 ft
" DPmoist = hsoi = 1.413 ft
lsur = lheot = 2.33 ft .
Dart = hbase + eaver + hret = 3.413 ft
Astern = hstem X tstem = 31,667 ft?
 Xetom = hoo + toem /2 = 3.997 ft
Abase = Ibase X toase = 15.987 ft2
Xbase = lbase / 2 = 3.997 ft
Amoist = Nmoist X lhaet = 3.293 ft2
Xmoist_v = lvase = (Nmoist X theer / 2) / Amoist = 6.828 ft
Xmoisth = hen / 3 = 1.138 ft
Agass = Doover X hos = 3.089 ft2
Xpass_v = lbase - {dcover X lioeX {lbase = loe / 2))} / Apass = 1.165 ft
Xpass_h = (Ucover + hbaze) / 3 = 1.11 ft
. Asxc = hpass X hoe = 1.546 fi2
Xaxc_v = [base = (Npass X hoeX (lbase - lios / 2)) / Aexc = 1.165 ft
Xexe_h = (pass + hosse) / 3 = 0.888 ft
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Soil coefficients

Coefficient of friction to back of wall -
Coefficient of friction to front of wall .
Coefficient of friction beneath base |

From IBC 2015 cl.1807.2.3 Safety factor
Load combination 1
Sliding check

Vertical forces on wall
Wall stem

Wall base

Line loads

Moist retained soil

Base sail

Total

Horizontal forces on wall
Line loads

Moist retained soil

Total

Check stability against sliding
Base soil res,istan'ce

Base friction -

Resistance to sliding

Factor of safety

Overturning check

Vertical forces on wall
Wall stem

Wall base

Line loads

Moist retained soil -
Base soil

Total

Horizontal forces on wall
Line loads

Moist retained sail

Base soil

Total

Overtuming moments on wall
Line loads

K = 0.325
Ko = 0.325
Knb = 0.325

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth".

Fstem = Astem X Yatem = 4750 plf
Foese = Abase X Yoase = 2398 pilf
Fr.v = Pp3 = 600 plf

" Fmoist_v = Amaist X Ymr = 412 plf

Fe:c_v = Aoxc X ™= 178 plf
Fioai v = Fstem + Foase + Fnoist v + Fexc_v + Fp_v = 8337 plf

Fr_n = Pu1 + P2 = 860 plf
Fmoist_h = Par X he? / 2 = 175 plf

Fiotan = Femoist_n + Fp_n = 1035 plf

Fexc_h = Pab X (Npass + Nbase)? / 2 = 213 plf

" Fhriction = Fiotal_v X Kb = 2710 plf

Frest = Fexc_h “' Firiction = 2922 plf
FoSsi = Frest / Ftotal_h =2824 >15 . . ) .
PASS - Factor of safety against sliding is adequate

Fstem = Astem X Ystem = 4750 pif

Fhase = Abase X base = 2398 plif

Fe_v = Poa = 600 pif

Frmaist_v = Amoist X Ymr = 412 plf

Foxc_v = Aexc X 1 = 178 pif

Fiotal v = Fstem + Foase + Fmoist_v + Fexc_v + Fe_v = 8337 pif

Fe_n = PL1 + PL = 860 pif

Frmaisn = Par X her? / 2 = 175 plf

Fexe_n = <pob X (Npass + hbase)? / 2 = -213 plf -
Fiotalh = Fenoist_ + Fexc_n + Fp_n = 822 pif

Mr_or = abs(PL1) x (p1 + thase} + abs{PLz) X (P2 + tease) = 6450 |b_ft/ft
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Moist retained soil

Total

Restoring moments on wall
Wall stem

Wall base

Line loads ‘

Moist retained soil

Base soil

Total

Cheg:k' stability against overturning
Factor of safety-

Bearing pressure check

Vertical forces on wall

Wall stem

Wall base

Line loads

Moist retained soil

Base soil

Total

Horizontal forces on wall

Line loads |

Moist retained soil

Base soil

Total ‘

Moments on wall

Wall stem

Wall base

Line loads

Moist retained soil

Base soil .

Total

Check bearing pressure

Distance to reaction

Eccentricity of reaction
- Loaded length of base

Bearing pressure at toe

Bearing pressure at heel

Factor of safety

Mmois!_OT = Fmolst h X Xmois{_h = 199 Ib fuit
Mtata) o1 = Mmoist_ot + Mp_or = 6649 1b_ft/ft

Mstem_r = Fatem X Xstem = 18984 |b_ft/ft

Mbase_r = Foase X Xoase = 9584 Ib_ft/ft

Mp_r = abs(Pops) x p3 = 2400 |b_ftlﬁ_

Mmoist ® = Fmaist_v X Xmeist_v = 2811 |b_ft/ft

Mexc_R = Fexc_v X Xexc_v = Fexc_h X Xexe_n = 396 Ib_ft/ft

Miotat R = Mstem_R + Moase r + Mmu'isl_ﬂ + Mexe_r + Mp_r = 34175 Ib_ft/ft

FoSot = Miotal_r / Mistal Lor=6.14 > 1.5
PASS - Factor of safety against qvérturning is adequate

Fstem = Astem X Ystem = 4750 plf
Fbase = Abase X Ybase = 2398 plf
Fe_v = Pp3 ='%$00 pif

Fmoist_v = Amoist X Ymr = 412 plf

) Fpass_v = Apass X 1 = 356 plf

Fiotal v = Fstem + Foese + Fmaist_v + Fpass v + Fp_v = 8516 pif

Fe_n = Puy + P2 = 860 plf

Finisth = Par X het? / 2 = 175 plf
Fplss_!\ = =Pob X (dcovlol + hbaso)z /2 =-333 plf
Ftotal_n = Max(Fmolst_h + Fpass_h + Fr_h - Froul_v X Kwb, 0 plf) = 0 pif

" Matom = Fatem X Xstom = 18984 Ib_ft/ft
" Mbase = Fbase X Xbase = 9584 'b ft/ﬂ

Me-= Ppa x pa = (Pu1 X (p1 + toase) + (PL2) x (p2 + lbuo)) 4050 Ib_f/ft
Mmoist = Fmoist_v X Xmoist_v = Fmoist_n X Xmeist_n = 2612 |b_ft/ft

A Mpass = Fpass_v X Xpass_v - Fplss_h X Xpass_h = 784 |b_ft/ﬂ

Miotat = Mitom + Moase + Mrooist + Mpass + Mp = 27915 Ib_ft/ft

X = Miotal / Fiotal v = 3.278 ft

e= X-leso!2=-0.719 1

load = lbase = 7.993 ft .
Quos = Fuotalv / Ibase X (1 - 6 X € / Ipase) = 1640 psf

Ghes) = Fiotal_v / loase X (1 + 6 x € / lpase) = 491 psf

Fopr Puearing / Max{Qtoe, Qresl) = 1 158
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PASS - Allowable bearing pressure exceeds maximum applied bearing pressure
RETAINING WALL DESIGN

In accordance with AC] 318-11 and MS.C-11 using the strength design method

Concrete details
Compressive strength of concrete
Concrete type '
Reinforcement details

. Yield strength of reinforcement
Modulus of elasticity or reinforcement
Cover to reinforcement v

Top face of base
Bottomn face of base

Masonry details

Tedds calculation version 2.8.01

fc = 2500 psi
Normal weight

fy = 60000 psi
Es = 28000000 psi

cet=2in
Ceb =3 in

12" CMU in running bond, fully bedded with PCL class M mortar, fully grouted

Compressive sirength of unit 7
Net compressive strength - Table 2
Net modulus of elasticity - cl.1.8.2.2.1
Modulus of rupture - Table 3.1.8.2
Thickness of unit

Length of unit

Height of unit

Thickness of joint

Face shell thickness

End shell thickness

Internal web thickness

Depth of cavity

Length of cavity

. feu = 2800 psi
fm = 2000 psi
Em = 900 x fm = 1800000 psi
fr = 163 psi
ts = 11,625 in
. lb=15.625 in
ho = 7.625 in
t=0.375in
tw=1.251n
twe = 1,26 in
tw=1.25in
te=ta-2xtw=9.125in
“le=(lb-tw-2Xta) /2=5938in

11.825"

[ 15,625% » [¢~0.375"
K -9 L
Q. q .
‘o o,
DN -
.. -3 ’ .
(R je—5.030" {10 e—5.938" {1 jo-

From IBC 2015 cl.1605.2.1 Basic load combinations

Load combination no.1

1.4 x Dead
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Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth

Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth

Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth

Shear force - Combination No.1 - kips/Mt Bending moment - Combination No.1 - kips_fRt

Loading detads - Comtxnation No 1 - kipsft’

P ——

L] 2 2.3 i

Shear force - Combination No.2 - kipa/it Bending moment - Combination No.2 - kips_fUt
Loading details - Combination No.2 - kipsm! G SR

Stem

Check stem design at base of stem

Depth of section t=40in

Masonry section properties

Gross cross-sectional area A =t, = 139.5 in%/ft
Gross moment of inertia I =t3/12 = 1571 in“/ft
Gross section modulus S=2x1/t = 270.3 in/ft

Gross radius of gyration r=v(I/A)=34in
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Reinforced masonry - Section 3.3

Design bending moment combination 2 M = 91087 Ib_in/ft

Axial load P = 1.2 % (Youm X hstem X A + Poa) = 2377 Ib/ft

Effective height h =2 X hstem = 19 ft

Slenderness ratioc ‘ h/r=67.941

Nominal axial étrength - exp.3-18 : Pn=0.8 x (0.8 x (A Asr, prDv) X fm) x[1=-(h/ (140 X r))z] = 136067 Ib/ft
Strength reduction factor - ¢l.3.1.4 $=0.9

Design axial strength $Pn = ¢ x Pn = 122451 Ib/ft

P/ ¢Pn = 0.019
) , PASS - Nominal axial strength exceeds axial load

'Reinforcement provided No.5 bars @ 8" c/c

Area of reinforcement pfovided Asrprov = T X §sr2 / (4 X Ssr) = 0.46 in2/ft

Depth of reinforcement d=581in

Maximum usable compressive strain of masonry - ¢1.3.3.2

. Emu = 0.0025

Tensile strain in reinforcement at balance point ' &s = fy L Es = 0.002069
Tension reinforcement strain factor os =15

Maximum area of r;inforcement Asrmax = 0.64 x fm x d X [€mu / (Emu + 0ts X €5)] / fy = 0.664 in?/ft

PASS - Area of stem reinforcement provided is less than maximum allowable
Distance from fiber of maximum.compressive strain to neutral axis

c=d xemul(smu + as) =3.179in

Tensile force at balance point To = Aseprov X fy = 27612 Ib/ft
. : - By = |
Compressive force at balance point : Co = 0.8 x f'm x B1 x c = 48830 Ib/ft
Design axial force at balance point P = ¢ x (Cb - Ts) = 19097 Ib/ft
Design moment at balance point Mo=0¢x(Tox(d-te/2) + Cox (/2 ~B1xc/2)) = 199497 Ib_in/ft
Sirength interaction diagram
cl/d ¢ (in) C (lb/ft) T (Ib/ft) fs (psi) | M (Ib_in/tt) P (Ib/ft)
0.01 | 0.058 892 27612 60000 4588 -24047
0.1 ' 0.581 8924 27612 . 60000 44756, -16819
0.2 1.162 - 17848 27612 60000 85841 -8787
0.3 1.743 - 26772 27612 60000 123192 -755
0.4 2.324 35697 27612 60000 156811 7276
0.5 2,905 44621 27612 60000 - 186696 15308
0.547 3:.179 ‘ 48830 27612 60000 . 199497 19097
06 3.486 53545 22243 - 48333 212860 28172
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Nominal shear strength - ¢1.3.3.4.1.2

Strength reduction factor - ¢l.3.1.4
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0.7 4,067 62469 14299 31071 235297 43353
0.8 4,648 71393 8341 18125 253996 56747
0.9 5.229 80317 3707 8056 2683960 68949
1 5.81 89242 0 0 280187 80317
1.1 6.3%1 98166 0 -0 287674 88349
1.2 6.972 107090 0 0 291427 96381
1.3 7.553 116014 . 0 0 291447 104413
14 8.134 124938 0 0 287734 112444
1.5 8.715 - 133862 0 0 280288 120476
1.6 9.296 142787 0 0 277539 122451
140000 ll
. 539 Ib_tn/, 122451 (/R
120000 *g
Q!“? (b_twi, 104413 I
100000 —~-
. J!
. BOGOD mvra~
. /.
) 40000 : /
s .
n‘..’ 20000 97 fb_jrvi, 13097 i
% 0 _310!1 Iby‘ T IR
. —
)} L]
& LY — ;-/"
8§ § § &§ § ¢
8 g @ g q
Design momant ¢M, - [b_Int
- From strength interaction diagram...
Maximum moment Mmax = 291447 Ib_in/ft
Limiting moment under applied axial load Mimi = 136301 Ib_in/ft
' M / Mims = 0.668
PASS - Design flexural strength exceeds factored bending moment
Design shear force V = 1424 b/ft

Vo = min((4 - 1.75 x min(M / (V' x to}, 1)) X A x ¥(fm X 1 psi) + 0.25 x P, 4 x
A x V(P x 1 psi)) = 14631 Ib/ft

=08
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Design shear strength

. Check base désign at toe
Depth of section

Rectangular section in flexure - Chapter 10
Design bending moment combination 2

Depth of tension reinforcement
Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - ¢1.10.5.4

Depth of compression block
Neutral axis factor - ¢.10.2.7.3
Depth to neutral axis

~ Strain in reinforcement

Strength reductlon factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis

Minimum area of reinforcement - ¢1.7.12.2.1

oVa = ¢v x Vn = 11708 Ib/ft
V/¢Vn=0.122
PASS - Design shear strength exceeds applied shear force

h=24in

M = 4141 Ib_ft/ft
d=h-Cuw-dop/2 =20.625in
No.6 bars @ 10" c/c
Abtprov = T X o / (4 X Sot) = 0.53 in%ft
No.6 bars @ 10" c/c
Abb.prov = T X Ope? / (4 X Spw) = 0.53 in?/ft
Smax = MIN(18 in, 3 x h) = 18 in

PASS - Reinforcement is adequately spaced
a = Awbprov X fy 7 (0.85 x fc) = 1.247 in '
B1 = min(max(0.85 - 0.05 x (f - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85
c=a/fB1=1.468in

=0.003 x(d -c)/c=0.039163
Section Is in the tension controlled zone

¢r = min{max(0.65 + (e: - 0.002) x (250 / 3), 0.65), 0.9) =

© Mn = Aobprov X fy x (d - a/ 2) = 63018 Ib_ft/ft

M = or x Ma = 47716 lb_fuft
M/oM.=0.087
PASS - Design flexural strength exceeds factored bendmg moment
. Aub.des = 0.045 inZ/ft
Assmin = 0.0018 x h = 0.518 inft '

PASS - Area of reinforcement provided is greater than minimum area of reinforcement requlred

Rectangular section in shear - Chapter 1
Design shear force

' Concrete modification factor - ¢l.8.6.1
Nomlnal concrete shear strength - eqn.11- 3
Strength reduction factor
Design concrete shear strength - ¢l.11.4.6.1

Check base design at heel
Depth of section

V = 3332 |b/ft
A=1

 Ve=2xAxV(fex 1 psi) x d = 24750 Ib/ft

=075
OV = §s x Ve = 18563 Ib/ft
VI $Ve = 0.180
' PASS - No shear reinforcement is required

h=24in
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Rectangular section in flexure - Chapter 10
Design bending moment combination 2

Depth of tension reinforcement
Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximu‘m reinforcement spacing - ¢1.10.5.4

Depth of compression block
Neutral axis factor - ¢1.10.2.7.3
Depth to neutral axis

Strain in reinforcement

- Strength reduction factor
Nominal flexural strerigth
Design flexural strength

By itefation, reinforcement required by analysis

Minimum area of reinforcement - ¢1.7.12.2.1

M = 229 1b_fu/ft
d=h-cn-¢n/2=21.625in
No.6 bars @ 10" c/c
Abbprov = Tt X Gou? / (4 X Spb) = 0.53 in?/ft
No.6 bars @ 10" ¢/¢c -
Abtorov = Tt X o2 / (4 X Sp) = 0.53 in%/ft
Smax = Min(18in, 3x h) =18 in

' ) PASS - Reinforcement is adequately spaced
a = Abtprov X fy 7 (0.85 x fc) =1.247 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85°
c=a/pi=1468in
€=0.003x (d-c)/c=0.041207

Section is in the tension controlied zone

o = min(max(0.65 + (e: - 0.002) x (250 / 3), 0.65), 0.9) = 0.9

M = Auprov X fy X (d - @/ 2) = 55669 Ib_ft/ft .
®Mn = ¢ x Mn = 50102 Ib_ft/ft
M/¢Ma=0.005

PASS - Design ﬂexural strength exceeds factored bending moment
Astdss = 0.002 in%/ft

Aptmin = 0.0018 x h = 0.518 in%/ft

PASS - Area of reinforcement prawded is greater than minimum area of remforcement required

Rectangular section in shear - - Chapter 11 .
Design shear force

Concrete modification factor - ¢l.8.6.1
Nominal concrete shear strength - eqn.11-3
Strength reduction factor

Design concrete shear strength - ¢1.11.4.6.1

Transverse reinforcement parallel to base
Minimum area of reinforcement - ¢1.7.12.2.1
Transverse reinforcement provided

Area of transverse reinforcement provided

V = 1955 |b/ft
A=1
Ve=2xAxY(fex1 p5|) x d = 26950 |b/ft
¢s = 0.75
Ve = s x Ve = 19463 Ib/ft
V7 ¢Ve =0.100
PASS - No shear reinforcement is required

Abxreq = 0.0018 X toase = 0.518 in2/ﬂ
No.4 bars @ 8" c/c each face
Avcprov = 2 X T X O? / (4 X Sbi) = 0.589 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required
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EDGE Masonry Pier Design

Consider 16" masonry pier (varies, 16" is least dimension)
8'-0" tall
Max wind load = 34 psf/1.6 = 21.3 psf (allowable)

.Paoint load to wall for design:
Fw=213psf*4ft*12ft=1.0k

For TEDDS design 1.0k / 3-0" wide (avg) pier = 333 pounds/ft

SEE TEDDS OQUTPUT

8'-0" max

le—"_

el_om

Fw

1.9"
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Retained soil properties

Soil type

Moist density

‘Saturated density

Prescribed active Iateral soil pressure

Base soil propertles

Soil type

Soil density

Prescribed passive Iateral 50|I pressure
Allowable bearing pressure

Loading details

Horizontal line load at 8.5 ft
Horizontal line load at 2.5 ft
Vertical line load at 4 ft

TRUCT Project No.
6868 N..7TH AVE, SUITE 203 PHOENIX. AZ 85013 -
602.888.0336 .
" Project i - Lomas Verdes Estates . Date
Subject EDGE Masonry Pier Computed By
RETAINING WALL ANALYSIS
In accordance with International Building Code 2015
Retaining wall details .
Stem type Cantilever
Stem height hstemn = 9.5 ft
" Stem thickness tstem = 24 in
Angle to rear face of stem a=980 deg'
Stem density Yatem = 180 pef
Toe length hoa = 3 ft
Heel length Ineet = 3 ft
Base thickness toase = 24 in
Base density Toass = 180 pcf
Height of retained soil hret = 0.083 ft
Angle of soil surface B =0 deg
Depth of cover deover = 1.33 ft
Depth of excavation doxe = 0.667 ft )

Medium dense well graded sand |
Year = 125 pcf

Yer = 137 pef

par = 30 psf/ft

Medium dense well graded sand

. =115 pcf

pob = 60 psf/ft
Pbearing = 1500 psf

Pu1 = 333 plf
P2 = 333 plf
Po3 = 1200 plf

1

17-050

§/12/2017

cB

. Tedds calculation version 2.8.01
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Calculate retaining wall geometry

Base length
- Moist soil height
Retained surface length
Effective height of wall
Area of wall stem
- Distance to vertical component
Area of wall base
- Distance to vertical component
Area of moist soil
- Distance to vertical component

- Distance to horizontal component

Area of base soil

- Distance to vertical component

- Distance to horizontal component
Area of excavated base soil

- Distance to vertical> component

- Distance to horizontal component

f—s 406" ——)

102 gt

G‘unorn arrangement

lbase = lioa + tstem + Ineet = 8 ft

heroist = Rson = 1.413 ft

lsur = lhoar = 3 ft

Rem = hibase + deaver + hret = 3.413 fi
Astom = hstem X tsterm = 19 ft?

Xstam =V|m+tstem/2 =41t

Absss = lbase X toase = 16 ft2

Xoase = lbasa / 2 = 4 ft i
Amoist = Rmoist X lhaot = 4,24 ft2
Xmoist_v = Ibase = (Nmeist X Ihee?® / 2) f Amoist = 6.5 ft
Xmoist h = hen/ 3 = 1,138 ft

, Apasa = deover X loe = 3.99 ft2

2

17-050

5/12/2017

cB

Xpass v = |basa - (dmvsr X liaex (lbau « hoa / 2)) / Apass = 1.5 ft

Xpass_h = {Qcover + Nbase) / 3 = 1.11 ft
Aexc = hpasa X loe = 1.99 ft2

Xexc_v = Ibase - (Npass X loeX (lbase - los / 2)) / Aexc = 1.5 ft

Xexc_h = (hpa:s + hbasu) /3= 0.388 ft
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Soil coefficients

Coefficient of friction to back of wall
Coefficient of friction to front of wall
Coefficient of friction beneath-base

From IBC 2015 ¢l.1807.2.3 Safety factor
Load combination 1

Slldmg check

Vertical forces on wall
Wall stem

Wall base

Line loads

Moist retained sail
Base soil

Total

Horizontal forces on wall
Line loads

Moist retained soil

Total

Check stability against sliding
Base soil resistance '
Base friction

Resistance to sliding

Factor of safety

Overturning check

Vertical forces on wall
Wall stem

Wall base

Line loads

Moist retained soil
Base soil

Total

Horizontal forces on wall
Line loads ‘

Moist retained soil

Base soil

Total

Overturning moments on wall
Line loads

K = 0.326
Kmn =0.326
Kb = 0.325

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth _

Fstem = Astem X Yatom = 2850 plf

Foase = Avase X Jbasa = 2400 plf

Fe_v = Ppa = 1200 plif

Froist_v = Amoist X Yur = 530 plf

Fexc_v = Aexe X 1o = 229 plf

Fiotalv = Fstem + Fbase + Frnaist_v + Fexc_v + Fp_v = 7209 plf

Fp_n = Pu1 + Pz =666 plf
anis!_h = Par X he? /1 2=175 pif
Fiatat_h = Fmoist n + Fp_n = 841 plf

Fexc_h = pob X (Npass + hpase)? / 2 = 213 plf’
Firiction = Fotalv X Keop = 2343 plf i
Frest = Faxc_n + Friction = 2556 plf
FOSsi = Frest / Fioa h = 3.04 > 1.5
PASS - Factor of safety against shdmg is adequate

Fstem = Astem X Ystem = 2850 plf

Fhase = Apase X base = 2400 pif

Fr_v = Pps = 1200 plf

Frmoist_v = Amoist X Yor = 530 plf

Fexc_v = Aexc X 1b = 229 plf

Fiota_v = Fstem + Frasa + Fmoist_v + Fexcv + Fp_v = 7209 pif

Fp_h = PL1 + Pz = 666 plf

Feoist_n = par X hee? / 2 = 178 pif

Fexc.n = -Pon X (Npasa + hvase)? / 2 = -213 pif
Fiotal_h = Fmoist_h + Fexe_n + Fr_n = 628 pif

Me_or = abs(PL1) X (P1 + tosse) + abS(PLz) X (P2 + trase) = 4996 Ib_fu/f
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- Moist retained sail -
Total

Restoring moments on wall

Wall stem

‘Wall base

Line loads

Moist retained soil
Base soil

Total

Check stability against overturning

Factor of safety

Bearing pressure check

Vertical forces on wall
Wall stem

Wall base

Line loads

Moist retained soil
Base soil

Total

Horizontal forces on wall
Line loads

Moist retained soil

Base soil

Total

Moments on wall

Wall stem

Wall base

Line loads

Moist retained soil

Base soil

Total

Check bearing pressure
Distance to reaction
Eccentricity of reaction
‘Loaded length of base
Bearing pressure at toe

Bearing pressure at heel

Factor of safety

Mmoist o1 = Fmoist_ X Xmois_n = 199 {b_ft/ft
Mutota o1 = Mmoist_or + Mp_or = 5194 Ib_ft/ft

Matem_g = Fastem X Xstem = 11400 |b_ft/ft

Mbase_R = Foase X Xoase = 9600 Ib_ft/ft

Mp_r = abs(Pp3) X ps = 4800 Ib_ft/t

Mmoist_R = Foist_v X Xmoisi_v = 3445 Ib_ft/ft

Moexc_R = Faxc_v X Xaxc_v = Feoxc_h X Xexc_h = 8§32 [b_ft/ft

Mital R = Matem_R + Mbase_R + Mimoist R + Mexc R + Mp_r = 29777 Ib_ft/ft

FoSm Miota R / Micta_oT = 6.733 > 1.5
PASS - Factor of safety against overturning Is adequate

Fstom = Astem X Yatam = 2850 pif

Foase = Abase X foasa = 2400 plf

Fr_v = Pps = 1200 pif s

Fmoist_y = Amaist X ymr = 530 pif

Fpass_v = Apass X 1o = 459 plf

Fuotal_v = Fstem + Fosso + Fmais_v + Fpass_y + Fp_y = 7439 plf

Fe_h = Pt + P2 = 6686 plf

Frmoistn = par X het? / 2 = 1786 plf

Fpass_h = -Pob X (deover + hoase)? / 2 = -333 plf

Fiotal_h = Max{Fmoist_h + Fpass_h + Fp_n - Fiota_v X Keb, 0 pif) = 0 plf

_Mﬂcm = Fstem X Xstem = 11400 |b_ﬂ/ft

Mbass = Fpase X Xbase = 9800 {b_ftfft

- Mp = Ppa X pa = (Put X (P1 + these) + (PL2) X (p2 + toase)) = 195 Ib_fu/ft

Mmaist = Fmaist_v X Xoist_v - Frmaist_n X Xincist_h = 3246 Ib_ft/ft
Mpass = Fpus_v X Xpass_y ~ Fpls:_h X Xpass_n = 1058 lb_ﬂ’ﬂ
Miotal = Mstem + Mbase + Mumaist + Mpass + Mp = 25109 Ib_f/ft

X = Meotat / Fiotaly = 3.375 ft
€= X-lbase/2=-0.625 ft
lioad = lbase = 8 ft
Quoe = Fiotal_v / loase X {1 = 6 x € / lbass) = 1365 psf
Qroal = Fiotalv / Ibsse X (1 + 6 X € / lhass) = 494 psf
FOStp = Pearing / Max(Qtos, Gheel) = 1.099
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RETAINING WALL DESIGN

In accordance with ACl 318-11 and MSJC-11 using the strength design methbd

. Concrete details .
- Compressive strength of concrete
Concrete type '
Rélnforcement details
Yield strength of reinforcement
Modulus of elasticity or reinforcement

Cover to reinforcement
Top face of base
" Bottom face of base

Masonry details

PASS - Allowable bearing pressbie exceeds maximum applied bearing pressure

fc = 2500 psi
Normal weight

fy = 60000 psi
Es = 29000000 psi

“em=2in

Cob =3 in

12" CMU in running bond, fully bedded with PCL class M mortar, fully grouted

Tedds calculation version 2.8.01

Compyessive strength of unit fou = 2800 psi ,
. Net compressive strength - Table 2 fm = 2000 psi _
Net modulus of elasticity - ¢1.1.8.2.2.1 Em = 900 x fm = 1800000 psi
Modulus of rupture - Table 3.1.8.2 f- = 163 psi
Thickness of unit to = 11.625 in
Length of unit I, = 15.625 in
Height of unit A hp = 7.625 in
Thickness of joint t=0.375 in
Face shell thickness tw=1.26in
End shell thickness fwe = 1.25in
Internal web thickness tw=1.25in
Depth of cavity Cte=th-2xtw=9.125in
Length of cavity ' le=(lb-twi-2xtw)/2=5.938in
Je———— 15625 p|[e-0.375"
L L w
:&' :'. ’ ; '.q. .-f . a B q. -L -g
= EA - A 5.
l - LIS e . s J
al |, s L LT :
F- ST T T N 1.25°
’ N - 3 - T
{8 fe—s.938~— 5 5938 —»{ ¥ |-

From IBC 2015 ¢l.1605.2.1 Basic load combinations
Load combination no.1 1.4 x Dead
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Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth

Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth
Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth

Loading detalls - Combination No.1 - kipa! Shear force - Combination No.1 - kips/t Bending moment - Combination No.1 - kips_fUf

Loading details - Combination No 2 - kipa/it *

Check stem design at base of stem

Depth of section t=24in

Masonry section properties

Gross cross-sectional area A =ty = 139.5 in%/ft
Gross moment of inertia I =t/ 12 = 1571 in%/ft
Gross section modulus S=2xI/t = 270.3 in%ft

Gross radius of gyration r=V(I/A)=34in

Shear force - Combination No.2 - kips/®t Bending moment - Combination No 2 - kips_ft/t
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Reinforced masonry - Section 3.3
Design bending moment combination 2 M = 70601 |b_in/ft
Axial load P = 1.2 X (Ystem X hstem X A + Pﬁa) = 3097 |b/ft
Effective height h =2 x hstem = 18 ft
. Slenderness ratio . “h/r=67.941
. Nominal axial strength - exp.3-18 Pn=0.8 x (0.8 x (A - As, pm) X fm) x[1=(h /(140 x r))2] 136057
Ib/ft '
Strength reduction factor - ¢l.3.1.4 $=09
Design axial strength * - - PPn=dxPa= 122451 Iblft
P/ ¢Pn=0.025
PASS - Nominal axial strength exceeds axial load
Reinforcement provided ‘ No.5 bars @ 8" c/c '
Area of reinforcement provided Asrprov = T X Osr? / (4 X Ssr) = 0.46 in?/ft
* Depth of reinforcement d=581in

Maximum usable compressive strain of masonry - ¢l.3.3.2
¢« Emu = 0.0025 E .
Tensile strain in reinforcement at balance point - &s = fy / Es = 0.002069

Tension reinforcement strain factor os =15
Maximum area of reinforcement Asrmax = 0.64 X fn x d % [Emu / (Emu + O x €5)] / fy = 0.664 in?/ft

PASS - Area of stem reinforcement provided is less than maximum allowable
Distance from fiber of maximum compressive strain to neutral axis ’

_ € =d x &mu/ (€mu + €5) = 3.179in
Tensile force at balance point ' To = Asrprov X fy = 27612 Ib/ft

Bi=0.8
Compressive force at balance point Co = 0.8 x f'm x B+ x ¢ = 48830 Ib/ft
Design éxial force at balance point . Pb = ¢ x (Co - Te) = 19097 |b/ft -
Design monient at balance point _ Mo=0x(Tox{d-t/2) + Cox(t/2-B1xc/2))= 199497 lb_in/ft
Strength Interaction diagram : '
c/d c (in) C (Ib/ft) T (Ib/ft) fs (psi) © M (Ib_in/ft) P (Ib/ft)
0.01 0.058 - 892 27612 T 60000 . 4588 -24047
0.1 0.581 - 8924 27612 60000 ' 44756 . -16819
0.2 1.162 17848 27612 60060 85841 -8787
03 » 1.743 26772 27612 60000 123192 -755
0.4 2.324 35697 27612 . 60000 156811 7276
05 2.905 44621 27612 60000 186696 15308
0.547 3.179 48830 27612 - 60000 199497 19097
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0.6 3.486 §3545 22243 48333 212860 28172
0.7 4,067 62469 14299 31071 235297 43353
0.8 4648 71393 8341 18125 253996 56747
0.9 5.229 80317 3707 8056 268960 68949
1 5.81 89242 0 0 280187 80317
1.1 6.391 98166 0 0 " 287674 88349
1.2 6.972 107090 0 0 291427 96381
1.3 7.553 116014 0 0 291447 104413
14 8.134 124938 0 0 287734 112444
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From strength interaction diagram...
Maximum moment
Limiting moment under applied axial load

Design shear force
Nominal shear strength - ¢1.3.3.4.1.2

Mumax = 291/447 lb_in/ft
Mimit = 139315 |b_in/ft
M / Miima = 0.507

PASS - Deslign flexural strength exceeds factored bendmg moment
V = 1114 |b/it
Vo = min((4 - 1.75 xmin{M / (V x t), 1)) X A X ¥(Pm x 1 psi) + 0.25 x P, 4 x
A x V(fm x 1 psi)) = 14811 lb/ft
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Strength reduction factor - cl.3.1.4 o =0.8

Design shear strength OVn = ¢v x Vn = 11849 Ib/ft

V/¢Vnh = 0.094
PASS - Design shear strength exceeds applied shear force

. Check base design at toe ] '

Depth of section h=24in

Rectangular section In flexure - Chapter 10

Design bending moment combination 2 . M= 5137 Ib_fuft

Depth of tension reinforcement
Compression reinforcement provided
Area of compression reinforcement provided
Tension reinforcement provided
Area of tension reinforcement provided

- Maximum reinforcement spacing - cl.10.5.4

Depth of corﬁpressibn block
Neutral axis factor - ¢1.10.2.7.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength

Design flexural strength

By iteration, reinforcement required by analysis

Minimum area of reinforcement - ¢l.7.12.2.1

d=h-cob-don/2=20.625 in
No.6 bars @ 10" ¢/c
Abrprov = T X Opr? / (4 % St} = 0.53 in/ft
No.6bars @ 10" clc
Abb.prov = Tt X don? / (4 X Swe) = 0.53 inZ/ft
Smax = Min(18in, 3 x h) =18in .
PASS - Reinforcement is adequately spaced
a = Awprov X fy / (0.85 x fe) = 1.247in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85
c=a/Pi1=1468in
=0.003 x (d-c¢)/c =0.039163
' Section is in the tension controlled zone

&= min(max(0.65 + (e - 0.002) x (250 / 3), 0.65), 0.9) = 0.9

Mn= Abbprov xfyx{d-a/2)= 53018 Ib_ft/ft
OMn = g1 x Mn = 47716 |b_ft/ft
M/ ¢Mn=0.108
PASS - Deslgn flexural strength exceeds factored bending moment
Apb.des = 0.056 in?/ft
Avb.min = 0.0018 x h = 0.518 in%/ft

PASS - Area of refnforcement provided is greater than minimum area of remforcement required

Rectangular sectlon in shear - Chapter 11
Design shear force

Concrete modification factor - ¢.8.6.1

Nominal concrete shear strength - eqn.11-3
Strength reduction factor

| Design concrete shear strength - cl.11.4.6.1

Check base design at heel
Depth of section

V = 3140 Ib/ft

A=1

Ve =2 x A xV(fex 1 psi) x d = 24750 Ib/ft
¢s = 0.75
OVe = s x Vc = 18563 Ib/ft
V/¢Ve=0.169
PASS - No shear reinforcement is required

h=24in
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Rectangular section in flexure - Chapter 10
Design bending moment combination 2

Depth of tension reinforcement
Compressicn reinforcement provided

'Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - c.10.5.4

Depth of compression block
Neutral axis factor - ¢1.10.2.7.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominalflexural strength
Design flexural strength

By iteration, reinforcement required by analysis

Minimum area of reinforcement - ¢1.7.12.2.1

M = 185 Ib_fi/ft
d=h-co-¢n/2=21.625in
No.6 bars @ 10" ¢/c
Avo.prov = Tt X ¢ob? / (4 X Sbb) = 0.53 in%/ft
No.6 bars @ 10" clc
Abtgrov = 1T X Go? [ (4 X Spr) = 0.63 in?/ft
smax = Min{18 in, 3 xh)= 18in

PASS Reinforcement Is adequately spaced
a = Avtprov X fy 7 (0.85 x fc) = 1.247 in
B1 = min{max(0.85 - 0.05 x (f. - 4 ksi) / 1 ksi, 0.65), 0 85)=0.85
c=a/B1=1468in
€ =0.003 x (d -¢) / c = 0.041207

Section is in the tension controlled zone

¢ = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9

Mn = Atprov X fy X (d - @ / 2) = 55669 Ib_ft/ft

oM = ¢r x My = 50102 ib_fi/ft

M/ oM, =-0.004
PASS - Des:gn flexural strength exceeds factored bending moment
Aot.des'= 0,002 in?/ft
Abtmin = 0.0018 x h = 0.518 in?/ft

PASS - Area of reinforcement pmwded is greater than mimmum area of reinforcement requlred

Rectangular sect:on in shear - Chapter 1
Design shear force

Concrete modification factor - ¢1.8.6.1
Nominal concrete shear strength - eqn.11-3
Strength reduction factor

Design concrete shear strength - c1.11.4.6.1

Transverse reinforcement parallel to base
Minimum area of reinforcement - ¢1.7.12.2.1
Transverse reinforcement provided

Area of transverse reinforcement provided

“V/IQVe=

V = 1947 [b/ft
A=1
Ve=2xAxV{fex1 pst) x d = 25950 Ib/ft

" ¢s = 0.75

OVe = ¢s x Ve = 19463 Ib/ft
0.100
. PASS - No shear reinforcement is required

Aox.req = 0.0018 X thase = 0.518 in?/ft
No.4 bars @ 8" ¢/c each face
Abxprov =2 X T X q)bx2 ! (4 X sbx) = 0.589 in2/ft

‘PASS - Area of reinforcement provided Is greater than area of reinforcement required
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Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis

Minimum area of reinforcement - ¢1.7.12.2.1

=0.003 x (d-c)/c=0.041207
Section is in the tension controlled zone'
i = min(i'nax(O.GS + (e - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Aotprov X fy X (d - a /2) = 55669 Ib_ft/ft
oMy, = br x M, = 50102 Ib_ft/ft
M/ ¢Mn = 0.001
PASS - Design flexural strength exceeds factored bending moment
Agt.des = 0 in%ft
Aptmin = 0.0018 x h = 0.518 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Chapter 11 .
Design shear force

" Concrete modification factor - c1.8.6.1
Nominal concrete shear strength - eqn.11-3
Strength reduction factor
Design concrete shear strength - cl.11.4.6.1

Transverse reinforcement paraliel to base

Minimum area of reinforcement - ¢l.7.12.2.1-

Transverse reinforcement provided
Area of transverse reinforcement prowded

V = 2155 Ib/ft

A=1 _

Ve=2x A xV(fex 1 psi) x d = 25950 Ib/ft

9s = 0.75

OVe= s x Ve = 19463 Ib/ft .

V/¢Ve=0.111

PASS - No shear relnforcemeht is required

- Abxreq = 0.0018 X thase = 0.518 in2/ft

No.4 bars @ 8" ¢/c each face
Abx, prov — 2 XX ¢b12 / (4 X be) 0.589 in2/ft

PASS - Area of remfomement pmvided is greater than area of reinfon:ement required
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. GATE ANCHORAGE
15 psf x 8 ft x 10 ft = 1200 pounds

Tension on top anchor:

1200 pounds x 5 ft /'6ft = 1000 pounds of tension (allowable)

Utilize cast—m—place anchors for ease of hardware installation

3/4" diameter anchor with 4" embedment
As = 0.44in*2

TENSION CAPACITY
Apt=x * 442
Apt = 50.2 sq inches

Bab = 1.25 * Apt * fm*(0.5) =2.43k < 1.0k - OK!
Bas = 0.6Asfy = 0.6".392*36 = 9.50k
\ .

SHEAR CAPACITY
Apt=n*42/2
Apt =25.1 sq inches

Bvb = 1.25 * Apt * fmA(0.5) = 1.22k
Bvs = 350 * (fm * Ab)M/4 = 1.7k -

There are 4 anchors to support the gate weight = 1.2k - OK!



