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Geotechnical Report

Tschiffely Square Road Culverts Rehabilitation
Gaithersburg, Maryland

INTRODUCTION

EBA Engineering, Inc. (EBA) was retained by City of Gaithersburg Department of Public
Works (GDPW) to provide geotechnical investigation services for the design and
construction for rehabilitation of two culverts labelled as ZC22CPR and ZC53CPR. The
culverts are located under Tschiffely Square Road in Gaithersburg, Maryland.

The purpose of the investigation was to determine the stratigraphy and engineering
characteristics of the soils at the project site and provide recommendations for the design
and construction of the proposed rehabilitation in consideration of the subsurface
conditions. It is understood that the two culverts have undergone structural distress as
presented in the Bridge Inspection Reports prepared by Brudis & Associates, Inc. in 2018.
This report presents the findings of the investigation and provides recommendations for
the design and construction for the culvert and headwall rehabilitation. The report
appendices include a project vicinity map, boring location plans, typed boring logs and
laboratory test results.

SITE AND PROJECT DESCRIPTION

The two project sites are located along Tschiffely Square Road to the north of Darnestown
Road (MD Route 28) in Gaithersburg, Montgomery County, Maryland. The culvert
locations are shown on the Project Vicinity Map included in Appendix A. Culvert
ZC22CPR is about 117 feet long and located over tributary to Lake Lynette. Culvert
ZC53CPR is about 175 feet long and located over tributary to Lake Helene.

GEOLOGIC SETTING

The site lies in the Piedmont Plateau physiographic province. According to the Bedrock
Map of Montgomery County, Maryland published by the US Geological Survey in 1975
(USGS Report), the site is identified as Unit “E”. The Unit “E” generally forms rocky
uplands with very thin Saprolite and shallow clay-rich poorly drained soils. The thin layer
of soils underlain by Ultramafic Rocks, serpentinite with chlorite-actinolite-talc schist near
contacts, minor gabbro and diorite.

Generally, the bedrock in the Piedmont Plateau has been weathered at the surface
forming a relatively thin residuum of soil-like material. This residuum, referred to as
residual soil (i.e., Saprolite) and decomposed rock, is the result of in-situ weathering of
the parent bedrock. Residual soil is often highly weathered and may not possess relict
features of the parent rock. Decomposed rock is generally more coarse and rocky than
residual soil and retains relict features of the parent rock such as coloring, discontinuities
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and bedding planes. Large cobble to boulder-sized fragments of rock are common in
Piedmont Soils. Piedmont soils generally become harder and denser with increasing
depth.

SUBSURFACE EXPLORATION

The subsurface exploration program included three (3) soil borings, designated B-1, B-
1A and B-2. Borings B-1 and B-1A were performed in vicinity of the headwall for Culvert
ZC22CPR and adjacent to the sidewalk for Tschiffely Square Road. Boring B-2 was
performed along the alignment of Culvert ZC53CPR in a grassy area adjacent to
Tschiffely Square Road. The location of each boring is indicated on the Boring Location
Plans in Appendix B.

The borings were advanced to depth ranging from 1.5 to 5.4 feet using a 4.5-inch bucket-
style hand auger. Dynamic Cone Penetrometer (DCP) tests were generally performed at
2-foot intervals in each boring. The DCP consists of a 15-Ib ring weight mounted on an
E- size drilling rod (i.e., Sowers type) and dropped 20 inches. The end of the drilling rod
is equipped with a steel cone tip with a diameter of 1.5-inches. The number of blows to
advance the rod by 1.75-inch increments was recorded on the respective boring log. Soil
samples were generally collected from the hand auger cuttings at 2-foot intervals and
placed in sealed jars.

Boring B-1A was drilled at a location offset from Boring B-1 due to encountering crushed
stone aggregate in Boring B-1 adjacent to the headwall that resulted inability to advance
the boring. Refusal was encountered at the locations of Borings B-1A and B-2 at depths
of 5.4 feet and 5.0 feet, respectively, due to large rocks. Bulk soil samples were obtained
from Borings B-1A and B-2. The water level depth in the boreholes was generally
measured upon completion. Each boring was backfilled after recording the final water
level depth.

Descriptions of the soils encountered, DCP results, groundwater observations and other
information are provided on the boring logs, which are included in Appendix C. The
ground surface elevations shown on the logs were estimated from the contours shown on
the Boring Location Plan. The soil descriptions provided on the logs were determined in
general accordance with the procedures described in ASTM D2488 (ASTM'’s adaptation
of the Unified Soil Classification System [USCS]).

LABORATORY TESTING

The soil samples collected from the borings were delivered to EBA’s laboratory where a
geotechnical engineer visually classified them. Selected soil samples were tested to
determine the natural moisture content, particle size distribution, liquid limit and plasticity
index. The laboratory test reports and a summary of the laboratory test results are
presented in Appendix D.
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SUBSURFACE CONDITIONS
Topsoil

Topsoil was encountered in Borings B-1, B-1A and B-2. The thickness of the topsoil
ranged from 2 to 4 inches and is noted in the “Remarks” column of the boring logs.

Existing Fill

Existing Fill was encountered in each boring underlying the Topsoil. The Existing Fill
generally consisted of loose, silty SAND with gravel; and soft, SILT, trace gravel. Crushed
stone aggregate encountered in Boring B-1 adjacent to the headwall. The depth to the
bottom of the fill ranged from 1.5 to 4.4 feet. The SPT N values in the Existing Fill ranged
from 4 to 18 blows per foot (bpf) as correlated the DCP test results.

The natural moisture contents of two selected soil samples collected from Existing Fill
were 15.5 and 17.4 percent. The liquid limit of two selected samples were 37 and 39,
and the plasticity indexes were 10 and 12. The USCS symbols for the soils in the Existing
Fill were found to include SM and ML, and the AASHTO soil classification symbols were
found to include A-4 and A-6 based on the laboratory test results and visual
classifications.

Decomposed Rock

Decomposed rock or large rocks were encountered underlying the Existing Fill in Borings
B-1A and B-2 at depth of 5.0 and 5.4 feet, respectively. The presence of the large rocks
resulted in refusal in Borings B-1A and B-2. As a result, the borings could not be
excavated further. The SPT N-values in this layer were generally more than 50 bpf as
correlated the DCP test results.

Water Level Observations in the Boreholes

The water level depth was measured in each borehole upon completion. Borings B-1 and
B-1A were dry at completion. Water was observed in Boring B-2 at a depth of 4.7 feet.
The water level and cave-in depth measurements are noted on the respective boring logs.

The water level depth observations are an indication of the groundwater level at the time
of the investigation. Be advised that fluctuations in groundwater levels may occur due to
variations in season, rainfall, construction activity, and other site-specific factors.

EVALUATION

It is understood that the project will include rehabilitation of Culverts ZC22CPR and
ZC53CPR located along Tschiffely Square Road. The Bridge Inspection Reports
prepared by Brudis & Associates, Inc. in 2018 provide details regarding the structural
defects observed at each culvert.
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According to the report for Culvert ZC22CPR, the observed structural defects include
misaligned blocks at the west headwall and misaligned pipe joints within the 42-inch
diameter pipeline. Furthermore, the report indicates that the west headwall has tilted
outward by about 12 degrees. The headwall is approximately 7 feet high. The information
in the report indicated roadway pavement overlying the culvert is distressed with ruts and
fatigue cracking.

According to the report for Culvert ZC53CPR, the observed structural defects include pipe
section misalignments, several deep spalls, corrosion, section loss, and deep cracks.

Culvert ZC22CPR

Two soil borings were conducted in vicinity to Culvert ZC22CPR and near the west
headwall. Boring B-1 was conducted approximately 2 feet behind the headwall. Crushed
stone aggregate with gradation similar to Size No. 57 stone was encountered at a depth
of about 1 foot in Boring B-1. This boring was not advanced further since the sides of the
borehole were unstable in the open-graded stone. Boring B-1A was excavated about 8
feet from the headwall and adjacent to the sidewalk. Boring B-1A was excavated to a
depth of 5.4 feet to where a large rock was encountered. No horizontal restraint elements
were encountered in the borings to provide resistance to overturning of the headwall.

The information collected from the borings indicates that the headwall does not include
elements to resist overturning forces. As a consequence, the wall has tilted by about 12
degrees as indicated in the Bridge Inspection Report. The Size No. 57 stone encountered
in Boring B-1 is consistent with drainage aggregate used to relieve hydrostatic pressure
behind the wall. There was no evidence that hydrostatic pressure is contributing to the
overturning. The overturning appears to be the result of omission of horizontal restraint.
The wall appears to have been constructed as a gravity wall without adequate mass to
resist overturning.

The misalignment of the pipe joints within the 42-inch RCP pipe and related spalling
appears to be the result of settlement of the pipeline. The settlement is also likely caused
pavement distress including rutting and fatigue cracking of the roadway overlying the
pipeline. Considering that a large rock was encountered in Boring B-1A that resulted in
refusal, it is likely that the subgrade was not adequately prepared during construction of
the culvert. Large rocks should not be encountered at the pipe subgrade.

Culvert ZC53CPR

One soil boring was conducted in vicinity to Culvert ZC53CPR near the north end of the
culvert alignment. The misalignment of the pipe joints within the 42-inch RCP pipe and
related spalling appears to be the result of settlement of the pipeline. Considering that a
large rock was encountered in Boring B-2 that resulted in refusal, it is likely that the
subgrade was not adequately prepared during construction of the culvert. It was noted
that an unidentified pipe was encountered in Boring B-2 at a depth of 3 feet. The pipeline
appeared to be 8-inch diameter and consist of ductile iron.
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CONCLUSIONS AND RECCOMENDATIONS

The evaluation indicates that the west headwall located for Culvert ZC22CPR will require
replacement to provide adequate resistance to overturning forces. It is expected that
replacement of misaligned sections of the pipeline may also be conducted at that time
along with pavement repairs. Damaged sections of Culvert ZC53CPR may be repaired
or replaced. However, the nature of the repairs at Culvert ZC53CPR is not known at this
time.

Support for Retaining Walls

It is expected that the replacement of the existing west headwall at Culvert ZC22CPR will
consist of a new modular block retaining wall. Based on the information obtained from
Boring B-1A, the bottom of the replacement headwall will bear on Existing Fill or natural
soils underlying the Existing Fill. Due to difficulty obtaining subsurface data at the
headwall location, the subgrade should be evaluated at the time of construction by a
geotechnical engineer to verify the soil bearing capacity. Based on the available
information, the retaining wall foundation should be designed to support the wall
foundations with a net allowable soil bearing capacity of 1,500 psf. The bottom of the
modular block wall should be embedded at least 2 feet below the ground surface and
include a concrete leveling pad. The wall should be embedded deeper if required to resist
scour.

Soil Parameters for Design of Retaining Walls

Retaining walls should be designed to support the lateral earth pressures imposed by the
soils retained by the walls, hydrostatic pressure and appropriate surcharge loads. The
lateral earth pressure should be calculated using representative soil parameters for the
retained soil.

Modular retaining walls are typically designed for the active earth pressure condition
which allow for small movements of the wall away from the retained soil. The active
earth pressure coefficient, Ka, should be calculated as K, =tan?(45-¢/2). The
representative soil parameters should be used to calculate the active earth pressure
coefficient.

The equivalent fluid pressures on the walls, p, may be calculated by the following
equation, p = Ko,; where, K is the earth pressure coefficient and o, is the vertical

overburden stress at depth, z (z is the depth below grade behind the wall or the depth
below the toe line in front of the wall).

The table below presents the soil parameters of the existing site soils and may be used
to estimate the lateral earth pressures for the design of the retaining wall. The soil
parameters provided below do not include factors of safety. The soil parameters for any
backfill materials should be selected by the designer of the retaining wall.
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Soil Parameters for Estimating Lateral Earth Pressure
. , Effective Soill
Soil Stratum Wet U(m(tn);Velght Friction Angle
P (degrees)
Existing Fill 120 30

In all cases, surcharge loads, as applicable, should be added to the lateral earth pressure
loads.

A drainage blanket should be provided against the backside of modular retaining walls.
The drainage blanket should consist of a 1-foot thick layer of graded crushed stone
meeting grading of ASTM C33, Size No. 57 to allow proper drainage. A perforated drain
pipe should be provided at the bottom of the drainage blanket to drain any water collected
in the wall backfill. The drain pipe should outlet to weep holes or daylight to an appropriate
location.

Excavation Support, Slopes and Benching

It is anticipated that excavation support, slopes and/or benching will be required for the
replacement of the headwall for Culvert ZC22CPR. The excavation for the replacement
of the headwall is expected to be about 10 feet below the surface of Tschiffley Square
Road. ltis anticipated that the soils encountered during excavation will consist of Existing
Fill. However, natural soils, boulder and/or bedrock may be encountered.

All excavation support systems used for this project should be designed to resist lateral
earth pressures, hydrostatic pressure and appropriate surcharge loads. The soil
parameters table provided in the previous section of this report may be used to calculate
the lateral earth pressures for the design of the excavation support systems. The lateral
earth pressures can be estimated by the wedge theory considering a planar surface of
sliding or by another appropriate formula/theory. The soil parameters provided below do
not include factors of safety.

The contractor should be made responsible for the design and construction of all
excavation support systems, and for maintaining open excavations that comply with
OSHA and MOSHA regulations.

Trench shields, cut slopes and benching, or a combination thereof may used to provide
safe excavations for the construction of below grade structures and pipelines where
adequate space allows. Trench shields, slopes and benching are generally suitable for
excavations less than 20 feet deep, above the water table and located away from existing
structures and utilities. Excavation support systems should be used where subsidence of
nearby facilities is a consideration. The guidelines for safe excavation using shielded
excavations, cut slopes and benching are presented in OSHA Excavation Standard
Handbook, 29 CFR Parts 1926.650 through 1926.652.

For temporary cut slopes and benching, Existing Fill should be classified as Type C soils
in accordance with OSHA 29 CFR Parts 1926.650 through 1926.652. Type C soils are
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generally suitable for temporary cut slopes of 1.5 Horizontal to 1 Vertical (1.5 H: 1 V) or
flatter. The final classification of all soil materials for the purpose of evaluating the stability
of temporary cut slopes should be performed during construction by a competent
individual. Surcharges at the top of the cut slopes and benches should be limited to avoid
causing instability. Raveling of loose materials may occur at the face of the cut slopes
and benches. Consequently, workers in the excavations should be protected from falling
debris.

Rock Excavation

Bedrock was not encountered in the borings conducted for this project. However, it is
possible that rock and/or boulders may be encountered within the project limits. Rock
excavation techniques may be required to remove material that cannot be removed by
hydraulic ripping. Rock excavation techniques typically include hoe ramming, drilling and
blasting, or the use of non-explosive chemical demolition agents. Rock should be defined
in the construction specifications.

Groundwater Considerations

Groundwater was encountered in Borings B-2 at a depth of 4.7 feet at completion.
Considering that the culverts are located within drainage areas, groundwater should be
expected in the excavations and groundwater control will be necessary. The groundwater
depth at the time of construction could be higher due to variations in season, rainfall, and
other factors.

The purpose of controlling groundwater is to provide relatively dry and stable subgrades,
reduce hydrostatic pressures on excavation support systems, and prevent loss of ground
(i.e., “running sand” conditions in granular soils) that could cause excavation instability.
Water should be collected and discharged in a manner that facilitates construction and
provides a safe work zone. Commonly used dewatering techniques include pre-drainage
methods using deep wells or vacuum well points for shallow excavations (i.e., less than
15 feet), pumping from sumps within the excavations or the construction of impermeable
barriers to cut off the groundwater. The dewatering may be accomplished by one or a
combination of techniques. The system should be flexible to permit field changes during
construction.

Pipe Sub-Grade

It is anticipated that the pipe subgrades will consist of soils of the Existing Fill or possibly
natural materials. It is not known if the pipe subgrades are suitable for support of
replacement pipe sections. Considering that settlement of the existing pipes was likely
the result of unsuitable soils underlying the pipes, it should be expected that undercutting
and improvement of the pipe subgrade will be required.

It is recommended that soft or loose soils encountered at the pipe subgrades should be
excavated to firm material and a minimum of 12 inches below the bottom of the pipe. Soft
and loose soils should be replaced with gravel or crushed stone meeting the gradation
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requirements of ASTM C33 for coarse aggregate, Size No. 3 or 4. A geotextile should be
used to separate the pipe embedment zone material and aggregate in the additional
excavation area when migration of fines is a concern.

Fill and Backfill

All fill and backfill should be free of muck, trash, organic matter, and frozen material. Fill
and backfill should not contain any particles larger than 1 inch.

Fill and backfill placed should consist of soils classified as A-1-a, A-1-b, A-3 and/or A-2-4
in accordance with AASHTO M-145. In addition, the maximum dry density should be no
less than 105 pcf determined in accordance with AASHTO T-180 (Modified Proctor), and
a liquid limit and plasticity index not exceeding 40 and 10, respectively.

Fill and backfill placed more than 2 feet below the top of subgrade should be compacted
to no less than 92% of the maximum dry density of the soil determined in accordance with
AASHTO T-180. Fill and backfill placed within the top 2 feet of roadway subgrades should
be compacted to no less than 95% of the maximum dry density of the soil. Each lift of fill
and backfill should be compacted to the specified dry density prior to the addition of
subsequent lifts. The thickness of each lift should not exceed 8 inches. Wet material
should be dried and dry material should be moistened to within 2% of their optimum
moisture contents prior to compaction.

Inspection and Testing

All earthwork construction should be inspected by a testing agency experienced in similar
work. The testing agency should observe the pipe and structure subgrades, verify
materials and construction of retaining walls, perform field density tests (i.e., compaction
tests), and perform laboratory testing of aggregate, fill and backfill materials. All
inspections and testing should be performed under the supervision of a registered
professional engineer experienced in geotechnical engineering.

LIMITATIONS

The conclusions and recommendations presented in this report are based on the data
collected during the geotechnical investigation. Variations in the subsurface conditions
may be discovered during construction. EBA will be available to assist in determining a
solution to any geotechnical problem that may arise during the construction of this project.
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BORING LOCATION PLANS
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HAND AUGER LOG 4569-02 TSCHIFFELY SQUARE CULVERTS.GPJ EBA ENGINEERING INC.GDT 7/23/20

RECORD OF SUBSURFACE EXPLORATION

Project: Tschiffely Square Culverts

Location: City of Gaithersburg, MD
Date: 06-24-20

Job Number: 4569-02

Excavation Method: Hand Augering

Hole Diameter: 6"
Water Level at Completion: Dry, caved @ 1.5

Boring Number: B-1

Coring Company: EBA Engineering, INc.

Driller: Jason Kolenda

Inspector: Girish Bhatt

Surface Elevation: 411" (est)

Hammer Weight/Drop:

Water Level After 24 hrs: Backfilled upon Completion

Description

Elevation
(ft)
Water/Caved
Depth (ft)

(ft)

Depth
Sampler

Number

Blows/1.75 inch Remarks

Recovery
(inches)

N Reddish brown, moist to wet, CLAY (Fill).

=t Gravel - #57 Stone (Fill).

o

409—

Bottom of Boring @ 1.5 ft
408—

407—
406—
405—
404—
403—
402—
401—
400—
399—
398—
397—
396—
395—
394—
393—

392—

2 inches of topsoil.

Encountered #57 Gravel from 1
feet. Offset boring to B-1A.

D EBA Engineering, Inc.

EBA

Laurel, Maryland 20707

6100 Chevy Chase Drive, Suite 200

Y Water Level At Completion
Y Water Level After 24 hrs
1L Caved Depth At Completion
& Caved Depth After 24 hrs

Sheet: 1 of 1




HAND AUGER LOG 4569-02 TSCHIFFELY SQUARE CULVERTS.GPJ EBA ENGINEERING INC.GDT 7/23/20

RECORD OF SUBSURFACE EXPLORATION

Project: Tschiffely Square Culverts

Location: City of Gaithersburg, MD

Boring Number: B-1A

Coring Company: EBA Engineering, INc.

Date: 06-24-20 Driller: Jason Kolenda

Job Number: 4569-02
Excavation Method: Hand Augering

Water Level at Completion: Dry, caved @ 5.4

Inspector: Girish Bhatt
Surface Elevation: 411' (est)
Hole Diameter: 6" Hammer Weight/Drop: 15 Ibs/20"

Water Level After 24 hrs: Backfilled upon Completion

Description

Elevation
(ft)
Water/Caved
Depth (ft)
Depth
(ft)
Sampler

Number

Blows/1.75 inch

Recovery
(inches)

Remarks

o

409— . . . . . -
Reddish brown, moist, stiff, SILT with sand (Fill). I

Reddish brown, moist, loose, silty SAND, with gravel

407 (Fill). e q

405— Bottom of Boring @ 5.4 ft -

S-1

S-2

4 inches of topsoil.

Bulk sample collected from 1 to 5
feet.

Hand auger refusal at 5.4 feet.
Possible boulder at depth.

D EBA Engineering, Inc. [X] =Hand Auger

E B A 6100 Chevy Chase Drive, Suite 200
Laurel, Maryland 20707

Y Water Level At Completion

Y Water Level After 24 hrs

Sheet: 1 of 1

1L Caved Depth At Completion
& Caved Depth After 24 hrs




HAND AUGER LOG 4569-02 TSCHIFFELY SQUARE CULVERTS.GPJ EBA ENGINEERING INC.GDT 7/23/20

RECORD OF SUBSURFACE EXPLORATION

Project: Tschiffely Square Culverts

Location: City of Gaithersburg, MD
Date: 06-24-20

Job Number: 4569-02

Excavation Method: Hand Augering

Hole Diameter: 6"
Water Level at Completion: 4.7 ', caved @ 5.0

Boring Number: B-2

Coring Company: EBA Engineering, INc.

Driller: Jason Kolenda

Inspector: Girish Bhatt

Surface Elevation: 435' (est)

Hammer Weight/Drop: 15 Ibs/20"

Water Level After 24 hrs: Backfilled upon Completion

Elevation
(ft)

Water/Caved
Depth (ft)

Description

(ft)

Depth
Sampler

Number

Blows/1.75 inch Remarks

Recovery
(inches)

435

434—]

433—

432—

431—

430

Reddish brown, moist, SILT (Fill).

6-inch layer of GAB (Fill).
Brown / gray, moist, soft, SILT, trace gravel (Fill).

Reddish brown, moist, loose, silty SAND, with gravel
(Filn).

o

429—

428—

427—

426—

425—

424—

423—

422—

421—

420—

419—

418—

417—

416

Bottom of Boring @ 5.0 ft

i

a

S-1

S-2

4 inches of topsoil.

Bulk sample collected from 1 to 5
feet.

Encountered appro. 8-Inch diameter
Iron pipe at 3 feet. Widen hole to
offset hand auger to avoid pipe.

Hand auger refusal at 5.0 feet.
Possible boulder at depth.

D EBA Engineering, Inc.

E B A 6100 Chevy Chase Drive, Suite 200

Laurel, Maryland 20707

[X] =Hand Auger

Y Water Level At Completion
Y Water Level After 24 hrs
1L Caved Depth At Completion
& Caved Depth After 24 hrs

Sheet: 1 of 1
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LABORATORY TEST RESULTS



Tschiffely Square Road Culverts Rehabilitation

Montgomery County, Maryland

SUMMARY OF LABORATORY TEST RESULTS

| Atterberg Grain Size Analysis | i
, Moisture i Soil Classification

Boring | Sample| Depth Limits

No No (ft) Content

I l (%) Gravel | Sand | Silt & Clay
LL Pl (%) (%) (%) USCS |AASHTO

B-1A S-2 At 4 feet 15.5 37 10 23.9 26.9 49.2 SM A-4

B-2 S-2 At 4 feet 17.4 39 12 27 1 39.3 43.6 Sm A-6
LL: Liquid Limit USCS: Unified Soil Classification System E B D

PI: Plastiicty Index

AASHTO: American Assoc. of State Highway and Transportation Officials

G:\2020\4569-02 Tschiffely Square Culverts\Laboratory\Soils Test Request and Results - 4569-02




Particle Size Distribution Report

00c#
ovT#
00T#

09#

Ov#
oc#
oc#

oT#

v#

ure

0.001

0.01

100

90
80
70

o o o
() Yo} <

100
30
20

d3NI4 LINJOH3d

GRAIN SIZE - mm.

5 (@]
> 3
3 © () 2
Q 0|y B
> MA :1.v
s :
| >
J o & )
N o E © T
S g 8 g
o= .S
- =14 mwm
= 82 o
2 Eoxw
S g o =0
a] x O
0
—
o
o~
h
s 3
E & = 2
3 2 o) G
0| Lo O >
ol N - zZ
> o o
IS =
S
o8 S Qs 0 c
S = 2= —
= 3 o
G .mm c 0O
— [a)] = = o by
aal ® F p T
©Q T o8 I c 2
- 55 % |5 3
S g =%z g 5
T2 > [S] = a
o
5 & > @ <
X :,M ° 3 a Q
o5 3 50 L
Qg )] =B
= < O g
= x <
= o
o ©
I 2 @ > 2=
w 8T £
H c D 3]
?le 2 ¥ 50
o| @ m MNW =
> 5 MT w
ik o PR )
-7 g |88 3
2L 9 o
x © o (%)
@) ©) O a o O

Checked By: GB

Tested By: RD



Particle Size Distribution Report
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