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8.11 Retaining Wall Design (Vault Restroom Structure) 

8.11.1 The recommendations presented below are generally applicable to the design of rigid 
concrete retaining walls having a maximum height of 5 feet. In the event that walls higher 
than 5 feet are planned, Geocon should be contacted for additional recommendations. 

8.11.2 Retaining wall foundations may be designed in accordance with the recommendations 
provided in the Vault Restroom Foundation Design sections of this report (see Sections 8.5). 

8.11.3 Retaining walls with a level backfill surface that are not restrained at the top should be 
designed utilizing a triangular distribution of pressure (active pressure). Restrained walls are 
those that are not allowed to rotate more than 0.001H (where H equals the height of the 
retaining portion of the wall in feet) at the top of the wall. Where walls are restrained from 
movement at the top, walls may be designed utilizing a triangular distribution of pressure  
(at-rest pressure). The table below presents recommended pressures to be used in retaining 
wall design, assuming that proper drainage will be maintained. 

RETAINING WALL WITH LEVEL BACKFILL SURFACE 

HEIGHT OF WALL 
(Feet)

ACTIVE PRESSURE 
EQUIVALENT FLUID 

PRESSURE 
(Pounds Per Cubic Foot) 

AT-REST PRESSURE 
EQUIVALENT FLUID 

PRESSURE 
(Pounds Per Cubic Foot)

Up to 5 30 57 

8.11.4 The wall pressures provided above assume that the proposed retaining walls will support 
newly placed engineered fill derived from onsite soils. If import soil will be used to backfill 
proposed retaining walls, revised earth pressures may be required to account for the 
geotechnical properties of the import soil used as engineered fill. This should be evaluated 
once the use of import soil is established. All imported fill shall be observed, tested, and 
approved by Geocon West, Inc. prior to bringing soil to the site.   

8.11.5 The wall pressures provided above assume that the retaining wall will be properly drained 
preventing the buildup of hydrostatic pressure. If wall drainage is not implemented, typical 
of vault structure improvements, the equivalent fluid pressure to be used in design of 
undrained walls is 90 pcf.  
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8.11.6 Additional active pressure should be added for a surcharge condition due to sloping ground, 
vehicular traffic or adjacent structures and should be designed for each condition as the 
project progresses. The surcharge pressure should be evaluated in accordance with the 
recommendations in Section 8.15 of this report. 

8.11.7 In addition to the recommended earth pressure, the upper 10 feet of the vault wall adjacent 
to the street or driveway areas should be designed to resist a uniform lateral pressure of  
100 psf, acting as a result of an assumed 300 psf surcharge behind the wall due to normal 
street traffic. If the traffic is kept back at least 10 feet from the wall, the traffic surcharge may 
be neglected. 

8.11.8 Seismic lateral forces will be required for any retaining walls in excess of 6 feet. 
Recommendations for seismic lateral forces can be provided under a separate cover, if 
necessary. 

8.12 Retaining Wall Drainage 

8.12.1 Retaining walls not designed for hydrostatic pressures should be provided with a drainage 
system extended at least two-thirds the height of the wall.  At the base of the drain system, 
a subdrain covered with a minimum of 12 inches of gravel should be installed, and a 
compacted fill blanket or other seal placed at the surface (see Figure 4). The clean bottom 
and subdrain pipe, behind a retaining wall, should be observed by the Geotechnical Engineer 
(a representative of Geocon), prior to placement of gravel or compacting backfill. 

8.12.2  As an alternative, a plastic drainage composite such as Miradrain or equivalent may be 
installed in continuous, 4-foot-wide columns along the entire back face of the wall, at 8 feet 
on center. The top of these drainage composite columns should terminate approximately  
18 inches below the ground surface, where either hardscape or a minimum of 18 inches of 
relatively cohesive material should be placed as a cap (see Figure 5). These vertical columns 
of drainage material would then be connected at the bottom of the wall to a collection panel 
or a 1-cubic-foot rock pocket drained by a 4-inch subdrain pipe. 

8.12.3 Subdrainage pipes at the base of the retaining wall drainage system should outlet to an 
acceptable location via controlled drainage structures. Drainage should not be allowed to 
flow uncontrolled over descending slopes.    

DRAFT
street traffic. If the traffic is kept back at least 10 feet from the wall, the traffic surcharge may 

DRAFT
street traffic. If the traffic is kept back at least 10 feet from the wall, the traffic surcharge may 

8.11.8 Seismic lateral forces will be required for any retaining walls in excess of 6 feet. 

DRAFT8.11.8 Seismic lateral forces will be required for any retaining walls in excess of 6 feet. 
n be provided under a separate cover, if 

DRAFTn be provided under a separate cover, if 

8.12.1 Retaining walls not designed for hydrostatic pressures should be provided with a drainage 

DRAFT
8.12.1 Retaining walls not designed for hydrostatic pressures should be provided with a drainage 

system extended at least two-thirds the height 

DRAFT
system extended at least two-thirds the height of the wall.  At the base of the drain system, 

DRAFT
of the wall.  At the base of the drain system, 

a subdrain covered with a minimum of 12 inches of gravel should be installed, and a 

DRAFT
a subdrain covered with a minimum of 12 inches of gravel should be installed, and a 
compacted fill blanket or other 

DRAFT
compacted fill blanket or other seal placed at the surface (see Figure 4). The clean bottom 

DRAFT
seal placed at the surface (see Figure 4). The clean bottom 

and subdrain pipe, behind a retaining wall, should be observed by the Geotechnical Engineer 

DRAFT
and subdrain pipe, behind a retaining wall, should be observed by the Geotechnical Engineer 
(a representative of Geocon), prior to placement of gravel or compacting backfill. 

DRAFT
(a representative of Geocon), prior to placement of gravel or compacting backfill. 

8.12.2  As an alternative, a plastic drainage coDRAFT
8.12.2  As an alternative, a plastic drainage co

installed in continuous, 4-foot-wide columns along the entire back face of the wall, at 8 feet DRAFT
installed in continuous, 4-foot-wide columns along the entire back face of the wall, at 8 feet 
on center. The top of these drainage composDRAFT
on center. The top of these drainage compos
18 inches below the ground surface, where either hardscape or a minimum of 18 inches of DRAFT

18 inches below the ground surface, where either hardscape or a minimum of 18 inches of 
relatively cohesive material should be placedDRAFT

relatively cohesive material should be placed

E-30

~ GEOCON 

.• ,a.,. 
~ ,a.,. 

- .AIIIP ..,. 
~ ■ -.... - ~ -

~ ,... ~ 
,a.,. • ,a.,. • 

~ 

...... 



Glendora Family Bike Park Project 
Limited Geotechnical Investigation 

Project No. W1983-06-01 - 27 - January 2025 

8.12.4 Moisture affecting below grade walls is one of the most common post-construction 
complaints. Poorly applied or omitted waterproofing can lead to efflorescence or standing 
water. Particular care should be taken in the design and installation of waterproofing to avoid 
moisture problems, or actual water seepage into the structure through any normal shrinkage 
cracks which may develop in the concrete walls, floor slab, foundations and/or construction 
joints. The design and inspection of the waterproofing is not the responsibility of the 
geotechnical engineer. A waterproofing consultant should be retained in order to 
recommend a product or method, which would provide protection to subterranean walls, 
floor slabs and foundations. 

8.13 Temporary Excavations 

8.13.1 Excavations on the order of 5 feet in height may be required for excavation and construction 
of proposed improvements, including foundation depths. The excavations are expected to 
expose artificial fill, residual soils, and bedrock which are subject to caving where granular 
soils are encountered. Vertical excavations up to 5 feet in height may be attempted where 
not surcharged by adjacent traffic or structures. The bedrock encountered during this 
investigation is predominantly massive. However, some adverse geologic conditions could 
occur, depending on the nature of the excavation. All excavations should be observed by a 
Project Geologist (a representative of Geocon). 

8.13.2 Excavations into bedrock, including the trimming of over steepened slopes, should be 
observed by the Project Geologist (a representative of Geocon West, Inc.) during excavation 
to check for the presence of jointing or bedding which may require special recommendations 
for sloping and/or shoring. Any recommendations deemed necessary will be provided at that 
time. 

 8.13.3 Vertical excavations greater than 5 feet or where surcharged by existing structures will 
require sloping or shoring measures in order to provide a stable excavation. Where sufficient 
space is available, temporary unsurcharged embankments could be sloped back at a uniform 
1:1 slope gradient or flatter up to a maximum of 10 feet in height. A uniform slope does not 
have a vertical portion. Where space is limited, shoring measures will be required. 
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8.13.4 Where temporary construction slopes are utilized, the top of the slope should be barricaded 
to prevent vehicles and storage loads at the top of the slope within a horizontal distance 
equal to the height of the slope. If the temporary construction slopes are to be maintained 
during the rainy season, berms are suggested along the tops of the slopes where necessary 
to prevent runoff water from entering the excavation and eroding the slope faces. The soils 
exposed in the cut slopes should be inspected during excavation by our personnel so that 
modifications of the slopes can be made if variations in the soil conditions occur.  
All excavations should be stabilized within 30 days of initial excavation. 

8.14 Stormwater Infiltration 

8.14.1 During the site explorations on October 9, 2024, borings B2 and B3 were utilized to determine 
the feasibility of stormwater infiltration at the site. The borings were excavated to the depths 
listed in the table below. Percolation testing was conducted at the depths listed in the table 
below. Slotted casing was placed in the borings, and the annular space between the casing 
and excavation were filled with filter pack. The borings were then filled with water to  
pre-saturate the soils. The casings were refilled with water and percolation test readings 
were performed after repeated flooding of the cased excavation.  

8.14.2 Based on the test results, the field-measured percolation rate and the design infiltration rate 
are provided in the following table. The Reduction Factor (Rf), to convert the field-measured 
percolation rate to an infiltration rate, is also shown in the table below. This value has been 
calculated in accordance with the Small Diameter Boring Infiltration Test Procedure in the 
County of Los Angeles Department of Public Works GMED Guidelines for Design, 
Investigation, and Reporting Low Impact Development Stormwater Infiltration (June 2021). 
Calculations of the percolation rate, reduction factor, and infiltration rate are provided on 
Figures 6 and 7. 

Boring 
Infiltration 
Depth (ft) 

Field Measured 
Infiltration Rate 

(in/hour) 

Reduction 
Factor (Rf) 

Design Infiltration 
Rate (in / hour) 

B2 3 – 5 0.48 3 0.16 
B3 2 – 5 0.33 3 0.11 
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8.14.3 Based on the test method utilized (Small Diameter Boring), the reduction factor RFt may be 
taken as 1.0 in the infiltration system design. Based on the number of tests performed and 
consistency of the soils throughout the site, it is suggested that the reduction factor RFv be 
taken as 1.0. In addition, provided proper maintenance is performed to minimize long-term 
siltation and plugging, the reduction factor RFs may be taken as 1.0. Additional correction 
factors may be required and should be applied by the engineer in responsible charge of the 
design of the stormwater infiltration system and based on applicable guidelines. 

8.14.4 The results of the percolation testing indicate that the infiltration rate of the soils at the 
depths and locations indicated in the table above are not conducive to infiltration. It is 
recommended that stormwater be retained, filtered, and discharged in accordance with the 
requirements of the local governing agency. 

8.15 Surcharge from Adjacent Structures and Improvements  

8.15.1 Additional pressure should be added for a surcharge condition due to sloping ground, 
vehicular traffic or adjacent structures and should be designed for each condition as the 
project progresses.  

8.15.2 It is recommended that line-load surcharges from adjacent wall footings, use horizontal 
pressures generated from NAV-FAC DM 7.2. The governing equations are: 

𝐹𝑜𝑟 𝑥 𝐻ൗ ≤ 0.4 

𝜎ுሺ𝑧ሻ =
0.20 × ቀ𝑧𝐻ቁ

൤0.16 + ቀ𝑧𝐻ቁ
ଶ൨
ଶ × 𝑄௅

𝐻
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𝐹𝑜𝑟 𝑥 𝐻ൗ > 0.4

𝜎ுሺ𝑧ሻ =
1.28 × ቀ𝑥𝐻ቁ

ଶ × ቀ𝑧𝐻ቁ

൤ቀ𝑥𝐻ቁ
ଶ + ቀ𝑧𝐻ቁ

ଶ൨
ଶ × 𝑄௅

𝐻

  where x is the distance from the face of the excavation or wall to the vertical line-load, H is 
the distance from the bottom of the footing to the bottom of excavation or wall, z is the 
depth at which the horizontal pressure is desired, QL is the vertical line-load and σH(z) is the 
horizontal pressure at depth z. 
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8.15.3 It is recommended that vertical point-loads, from construction equipment outriggers or  
adjacent building columns use horizontal pressures generated from NAV-FAC DM 7.2.  
The governing equations are: 

𝐹𝑜𝑟 𝑥 𝐻ൗ ≤ 0.4 

𝜎ுሺ𝑧ሻ =
0.28 × ቀ𝑧𝐻ቁ

ଶ

൤0.16 + ቀ𝑧𝐻ቁ
ଶ൨
ଷ × 𝑄௉

𝐻ଶ
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𝐹𝑜𝑟 𝑥 𝐻ൗ > 0.4
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൤ቀ𝑥𝐻ቁ
ଶ + ቀ𝑧𝐻ቁ

ଶ൨
ଷ × 𝑄௉

𝐻ଶ

then 
𝜎ᇱு ሺ𝑧ሻ =  𝜎ுሺ𝑧ሻ𝑐𝑜𝑠ଶሺ1.1𝜃ሻ

where x is the distance from the face of the excavation/wall to the vertical point-load, H is 
distance from the outrigger/bottom of column footing to the bottom of excavation, z is the 
depth at which the horizontal pressure is desired, Qp is the vertical point-load, σH(z) is the 
horizontal pressure at depth z, ϴ is the angle between a line perpendicular to the 
excavation/wall and a line from the point-load to location on the excavation/wall where the 
surcharge is being evaluated, and σH(z) is the horizontal pressure at depth z. 

8.16 Surface Drainage 

8.16.1 Proper surface drainage is critical to the future performance of the project. Uncontrolled 
infiltration of irrigation excess and storm runoff into the soils can adversely affect the 
performance of the planned improvements. Saturation of a soil can cause it to lose internal 
shear strength and increase its compressibility, resulting in a change in the original designed 
engineering properties. Proper drainage should be maintained at all times. 
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8.16.2 All site drainage should be collected and controlled in non-erosive drainage devices. Drainage 
should not be allowed to pond anywhere on the site, and especially not against any 
foundation or retaining wall. The site should be graded and maintained such that surface 
drainage is directed away from structures in accordance with 2022 CBC 1804.4 or other 
applicable standards. In addition, drainage should not be allowed to flow uncontrolled over 
any descending slope. Discharge from downspouts, roof drains and scuppers are not 
recommended onto unprotected soils within 5 feet of building perimeters. Planters which 
are located adjacent to foundations should be sealed to prevent moisture intrusion into the 
soils providing foundation support. Landscape irrigation is not recommended within 5 feet of 
footings except when enclosed in protected planters.  

8.16.3 Positive site drainage should be provided away from structures, pavement, and the tops of 
slopes to swales or other controlled drainage structures.  

8.16.4 Landscaping planters immediately adjacent to paved areas are not recommended due to the 
potential for surface or irrigation water to infiltrate the pavement's subgrade and base 
course. Either a subdrain, which collects excess irrigation water and transmits it to drainage 
structures, or impervious above-grade planter boxes should be used. In addition, where 
landscaping is planned adjacent to the pavement, it is recommended that consideration be 
given to providing a cutoff wall along the edge of the pavement that extends at least 
12 inches below the base material. 

8.17 Plan Review 

8.17.1 Grading, foundation, and shoring plans (if necessary) should be reviewed by the Geotechnical 
Engineer (a representative of Geocon West, Inc.), prior to finalization to verify that the plans 
have been prepared in substantial conformance with the recommendations of this report 
and to provide additional analyses or recommendations. DRAFT
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Engineer (a representative of Geocon West, Inc.), prior to finalization to verify that the plans 
have been prepared in substantial conformance with the recommendations of this report DRAFT
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Glendora Family Bike Park Project 
Limited Geotechnical Investigation

Project No. W1983-06-01 January 2025 

LIMITATIONS AND UNIFORMITY OF CONDITIONS 

1. The firm that performed the geotechnical investigation for the project should be retained to 
provide testing and observation services during construction to provide continuity of 
geotechnical interpretation and to check that the recommendations presented for 
geotechnical aspects of site development are incorporated during site grading, construction of 
improvements, and excavation of foundations. If another geotechnical firm is selected to 
perform the testing and observation services during construction operations, that firm should 
prepare a letter indicating their intent to assume the responsibilities of project geotechnical 
engineer of record. A copy of the letter should be provided to the regulatory agency for their 
records. In addition, that firm should provide revised recommendations concerning the 
geotechnical aspects of the proposed development, or a written acknowledgement of their 
concurrence with the recommendations presented in our report. They should also perform 
additional analyses deemed necessary to assume the role of Geotechnical Engineer of Record.  

2. The recommendations of this report pertain only to the site investigated and are based upon 
the assumption that the soil conditions do not deviate from those disclosed in the investigation. 
If any variations or undesirable conditions are encountered during construction, or if the 
proposed construction will differ from that anticipated herein, Geocon Incorporated should be 
notified so that supplemental recommendations can be given. The evaluation or identification 
of the potential presence of hazardous or corrosive materials was not part of the scope of 
services provided by Geocon Incorporated. 

3. This report is issued with the understanding that it is the responsibility of the owner or his 
representative to ensure that the information and recommendations contained herein are 
brought to the attention of the architect and engineer for the project and incorporated into 
the plans, and the necessary steps are taken to see that the contractor and subcontractors 
carry out such recommendations in the field. 

4. The findings of this report are valid as of the present date. However, changes in the conditions 
of a property can occur with the passage of time, whether they be due to natural processes or 
the works of man on this or adjacent properties. In addition, changes in applicable or 
appropriate standards may occur, whether they result from legislation or the broadening of 
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by 
changes outside our control. Therefore, this report is subject to review and should not be relied 
upon after a period of three years. 
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Glendora Family Bike Park Project 
Limited Geotechnical Investigation 

Project No. W1983-06-01 January 2025 

LIST OF REFERENCES 

1. California Division of Mines and Geology, 1999, State of California Seismic Hazard Zones, South Gate 
Quadrangle, Official Map, Released: March 25, 1999.

2. California Division of Mines and Geology, 1998, Revised 2006, Seismic Hazard Zone Report for the 
San Dimas 7.5-Minute Quadrangle, Los Angeles County, California, Seismic Hazard Zone Report 032.

3. California Geological Survey, 2003, Geologic Map of the San Bernardino 30’ x 60’ Quadrangle, 
California, Regional Geologic Map Series, 1:100,000 Scale.

4. California Geological Survey, 2025, Earthquake Zones of Required Investigation,
https://maps.conservation.ca.gov/cgs/EQZApp/app/.

5. Dibblee, T.W. and Minch, J.A., 2002, Geologic map of the San Dimas and Ontario Quadrangles, Los 
Angeles and San Bernardino Counties, California, Dibblee Geological Foundation, Dibblee 
Foundation Map DF-91, 1:24,000.

6. OSHPD Seismic Design Maps Web Application, https://seismicmaps.org/

7. Tan, S.S., 2000, Geologic map of the San Dimas 7.5 quadrangle, Los Angeles County, California, 
California Division of Mines and Geology, Open-File Report 98-31, 1:24,000. 

8. U.S. Geological Survey Landslide Hazard Program, 2024a, U.S. Landslide Inventory, accessed 
November, 2024, from USGS web site: 
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=ae120962f459434b8c904b456
c82669d.Risk Engineering, EZ-FRISK, 2016.

DRAFT
uake Zones of Required Investigation,

DRAFT
uake Zones of Required Investigation,

, Geologic map of the San Dimas and Ontario Quadrangles, Los 

DRAFT, Geologic map of the San Dimas and Ontario Quadrangles, Los 
Dibblee Geological Foundation, Dibblee 

DRAFTDibblee Geological Foundation, Dibblee 

OSHPD Seismic Design Maps Web Application,

DRAFTOSHPD Seismic Design Maps Web Application, https://seismicmaps.org/

DRAFThttps://seismicmaps.org/

DRAFT
Geologic map of the San Dimas 7.5 quadrangle, Los Angeles County, California

DRAFT
Geologic map of the San Dimas 7.5 quadrangle, Los Angeles County, California

ogy, Open-File Report 98-31, 1:24,000. 

DRAFT
ogy, Open-File Report 98-31, 1:24,000. 

U.S. Geological Survey Landslide Hazard Prog

DRAFT
U.S. Geological Survey Landslide Hazard Program, 2024a, U.S. Landslide Inventory, accessed 

DRAFT
ram, 2024a, U.S. Landslide Inventory, accessed 

November, 2024, from USGS web site: 

DRAFT
November, 2024, from USGS web site: 
https://usgs.maps.arcgis.com/apps/web

DRAFT
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=ae120962f459434b8c904b456

DRAFT
appviewer/index.html?id=ae120962f459434b8c904b456

c82669d.Risk Engineering, 

DRAFT
c82669d.Risk Engineering, EZ-FRISK

DRAFT
EZ-FRISK, 2016.

DRAFT
, 2016.EZ-FRISK, 2016.EZ-FRISK

DRAFT
EZ-FRISK, 2016.EZ-FRISK

E-37

~ GEOCON 

a ..._. 
1l.""'lllllllllla......_T 

a ., 
~.,. -
~ . -....... 



FIG. 1
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FIG. 2CHECKED BY: MCDRAFTED BY: RP
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FIG. 3
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RETAINING WALL DRAIN DETAIL

FIG. 5
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Date: Boring/Test Number: 

Project Number: Diameter of Boring: 7 inches

Project Location: Diameter of Casing: 2 inches

Earth Description: Depth of Boring: 5.5 feet

Tested By: Depth to Invert of BMP: 3 feet

Liquid Description: Depth to Water Table: n/a feet

Measurement Method: Depth to Initial Water Depth (d1):  36 inches

Start Time for Pre-Soak: Water Remaining in Boring (Y/N): 

Start Time for Standard: Standard Time Interval Between Readings: 30 min

Reading 
Number

Time Start 
(hh:mm)

Time End 
(hh:mm)

Elapsed Time 
Dtime (min)

Water Drop During 
Standard Time 
Interval, Δd (in)

1 9:10 AM 9:40 AM 30 5.6

2 9:42 AM 10:12 AM 30 4.3

3 10:15 AM 10:45 AM 30 4.2

4 10:50 AM 11:20 AM 30 4.9

5 11:30 AM 12:00 PM 30 5.0

6 12:10 PM 12:40 PM 30 4.3

7 12:50 PM 1:20 PM 30 4.3

8 1:30 PM 2:00 PM 30 4.3

* Calculations Below Based on Stabilized Readings Only

Boring Radius, r: 3.5 inches

Test Section Height, h: 30.0 inches A = 698 in2

Reading 6 V = 166 in3 Percolation Rate = 0.48 inches/hour

Reading 7 V = 166 in3 Percolation Rate = 0.48 inches/hour

Reading 8 V = 166 in3 Percolation Rate = 0.48 inches/hour

Measured Percolation Rate = 0.48 inches/hour

Reduction Factors

Small Diameter Boring, RFt = 1

Site Variability, RFv = 1 Total Reduction Factor = 3

Long Term Siltation, RFs = 1

Design Infiltration Rate

Design Infiltration Rate = 0.16 inches/hour

BORING PERCOLATION TEST FIELD LOG

W1983-06-01

SM

Water

Sounder

Glendora Bike Park

MEASURED PERCOLATION RATE & DESIGN INFILTRATION RATE CALCULATIONS*

9:05 AM

B2

Yes

JJK

Wednesday, October 9, 2024

8:05 AM

6, 7, and 8

Soil Description
Notes

Comments

Stabilized Readings

Achieved with Readings

𝑇𝑒𝑠𝑡 𝑆𝑒𝑐𝑡𝑖𝑜𝑛 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎, 𝐴 = 2𝜋𝑟ℎ + 𝜋𝑟ଶ

𝐷𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒𝑑 𝑊𝑎𝑡𝑒𝑟 𝑉𝑜𝑙𝑢𝑚𝑒, 𝑉 = 𝜋𝑟ଶΔd 𝑃𝑒𝑟𝑐𝑜𝑙𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒 =
𝑉 𝐴⁄

∆𝑇

𝐷𝑒𝑠𝑖𝑔𝑛 𝐼𝑛𝑓𝑖𝑙𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒 =  𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑃𝑒𝑟𝑐𝑜𝑙𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒 /𝑅𝐹

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟, 𝑅𝐹 =  𝑅𝐹௧ + 𝑅𝐹௩ + 𝑅𝐹௦

FIGURE 6
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