9/15/2025

OILS & MASONRY-TESTING
JOSEPH RIDGWAY, PE

SOILS/MASONRY FIELD AND LAB TESTING

SOILS & MASONRY TESTING

Joseph Ridgway, PE

Laboratory Manager




AGENDA - SPECIAL INSPECTIONS

Soils

+ Geotechnical Reports

= Soil Classification

+ Proof rolling & Compaction
Masonry

+ Material Testing

GEOTECHNICAL REPORT

GEOTECHNICAL ENGINEERING SERVICES

Importance

the project site.

Submitted To:
Ne

Contents:
+ Summary of Geologic Conditions
» Proposed construction

= Field and Lab work performed in
analysis

+ Site conditions

+ Essential Information about the physical and
mechanical properties of the soil and rock at

+ Subsurface Stratigraphy

+ Analysis and Recommendations

+ Earthwork

= Proposed foundation systems and

design parameters

+ Boring Logs
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GEOTECHNICAL REPORT

Key Items within Geotechnical Reports
» Preparations of subgrade

» Re-use of onsite soils

+ Imported Fill Materials

» Bearing Stratum Identification

+ Boring Logs

» Compaction Control Requirements

» Ground water elevations

5.2

EARTHWORK

As mentioned earlier, it is anticipated that the ground floor slab level of the proposed Fire HQ
Building will range between Elev. 103.5 and 106.5, moderately higher than the existing grades.
Therefore, up to 5 ft new fill will be necessary to attain the ground floor slab subgrade level in
portions of the proposed building area, except in the central portion of the existing building, where
approximately & to 9 ft thick new fill will be required to fill the basement volume.

Initially, the existing building which partially occupies the area of proposed Fire HQ Building will be
demalished. After the existing structure is razed, the foundations and floor slab concrete of the
existing building, basement slab and walls, including all existing pavements, concrete walks,
wegetation, topsoil, etc., should be completely removed from the area of proposed construction.
In addition, any existing underground utilities should also be removed from the area of the
proposed building. Underground utilities to be abandoned may be left in place provided that they
are completely filled with concrete grout and that they do not conflict with the new foundations
of the proposed Building

After the above operations, the exposed subgrades, including in the area of the previously existing
basement, should be densified with a heavy vibratory roller, such as a Dynapac CA-25, or equal, to
detect and repair loose areas. During densification, any unstable area found should be stabilized
by excavating and replacing those soils with suitable soil (adeguately compacted, see below), by
lowering the moisture content of the subgrade soils and compacting them, or by other methods
(placing a geotextile and stone layer, etc.).

Our experience and laboratory test results indicate that the on-site, existing near surface soils can
be reused in compacted load bearing fills. Laboratory testing indicates that the near surface soils
of Stratum 1 consist of sands with varying amounts of silt and gravel. Laboratory test results also
indicate that the present moisture content (8% to 9%) of these soils appears to be within the
optimum moisture content normally associated with these soils to achieve desired degree of
compaction. Adjusting the moisture contents of these on-site soils before use in any compacted
fills and/or subgrade preparation should be expected. Proper compaction eguipment and placing
soil in thinner layers should be considered when preparing earthwork schedules.

SOIL CLASSIFICATION

Importance

+ Knowledge of material and ability to

work with material

+ Ability to verify material

+ Ability to apply laboratory data with

field data
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SOIL CLASSIFICATION

+ Classification Systems

+ USCS (most common)
+ AASHTO (Transportation)
+ USDA (Stormwater)

UNIFIED SOIL CLASSlFlCAT[ON SYSTEM
1or anginwering purpotes by he Unified Sol Claasification System.

Sysiem. Grain-cize analyioe and

oot hopraed eysten Is beiety
outined on this chart. wwmmdmhﬂmumm h‘ll'_'drﬂ'ﬂm-
10554 ard Saseiars 5ot b oo ASTM
MAJOR DIVISIONS B A TYPICAL NAMES
¥ aw w.ngm.dwv-la.nﬂ-*um
5_! (Locs thad 5% passes tio. 200 slove) [~
E an = [Pooriy graded gravels. gravel-sand mix-
Es T | OP [uras, of aandgru ravel-caoble mixures
g-s GRAVELSWITH | et i GM [Saty gravets, gravel-sand-sin mixtures.
gy
i Koo ety Clayoy gravels, gravel-eand-clay mixiures

COARSE-GAAINED SOLS
Loss than 0% passes No, 200 sleve)
SANDS

No.4

Well graded sands, gravelly sands

GLEAN SANDS
(Loss than 5% passes No. 200 sieve)

Poorly graded sands, gravelly sands

Sty sands, sand-sit mixdures

PO, -~ ﬂ}
(More than 12% y
passos No. 200 sieve)| .. & s me /

e

Clayoy sands, sand-clay mixtures.

:i. E ii 5mﬁﬁwmsﬂg‘f l‘" ML mmmy:y-mum-n
g8 [Ta7|  TRGISUES Ol e
0 o[ (7] o | e
1 |25 mmemrvms [ o [y
E: g3, [momepmenag | | o mihsimsang
£ (853 Prmmaaamennen ] | on [ e e e
e | repeetetE | | el

SOIL CLASSIFICATION

+ Gradation and Atterberg Limits
+ Gradation — Particle size distribution

+ Atterberg Limits — defining the
boundaries between the soil consistency

with moisture

+ Solid — Semi-Solid — Plastic — Liquid

Particle Sizes:

Boulders

Cobbles

Gravel - Coarse
- Fine

Sand - Coarse
- Medium
- Fine

Silt

Clay

Greater than 12 inches

3 inches to 12 inches

¥ inches to 3 inches

No. 4 sieve/ 3/16 inches to % inches
No. 10 sieve to No. 4 sieve

No. 40 sieve to No. 10 sieve

No. 200 sieve to No. 40 sieve

.005 mm to No. 200 sieve

Less than .005 mm

LIQUID AND PLASTIC LIMITS TEST REPORT
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BEARING CAPACITY

+ Visual verification of subgrade below excavation (shallow foundation)

+ ldentify the type of soil and stratum for the subgrade is required in
the Geotechnical Report
+ Does not mean a verification of compaction or actual bearing
capacity
+ If no Geotechnical Report is provided, additional testiupg/verification?
is needed s i ¥

+ Dynamic Cone Penetration Test (DCPT)

+ Boring or Test Pits
+ Bearing Plate Testing

COMPACTION

+ Proof Rolling is performed on building pad after the
excavation to the designated stratum identified in the
geotechnical report

+ Process includes
+ Excavation of existing soil material to designated stratum

+ Compacting the existing material with large rollers
(specified in geotechnical report)

+ Fully loaded tri-axle dump trucks drives over prepared
areas

+ Observation of the soil reaction beneath the tires
+ Looking for signs of instability, rutting, pumping

+ Deficient areas are excavated and replaced with suitable
material per the Geotechnical report

Courtesy of https://thespecialinspector.com/
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COMPACTION

+ Nuclear Density Gauge is most frequently used tool for
compaction control

+ Nuclear density gauge requires the fill materials maximum
density and optimum moisture content (Lab provided values)

« Verification of fill material is applicable to the provided lab
values

+ After compaction, the probe is entered into the ground and

calculates the moisture content and density Moisture Density Gauge

+ The compaction values (expressed as percentage) are Direct Transmission
compared to project specification or geotechnical report
requirements.

+ Prior to nuclear gauge density testing the soil is visually
verified for acceptance (firm, stable, proper stratum/fill
material)
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COMPACTION - LABORATORY TESTING

+ Moisture-Density Relationship
(Proctor)

»Modified (ASTM D1557)
+Standard (ASTM D698)

= Type of proctor based on
compaction efforts

Courtesy of https://www.constructionequipment.com/
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COMPACTION - LABORATORY TESTING

. The proctor curve describes the COMPACTION TEST REPORT for Curve No. C-1
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MASONRY

+ Material Qualification Testing
+ Components of Masonry Testing
+ Concrete Masonry Unit (ASTM C90)
+ Compression, Absorption, & Density (ASTM C140)

¥ T
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MASONRY

+ Mortar (ASTM C780)

+ Consistency, Air Content,
Compression, & Splitting
Tensile

. Grout (ASTM C1019)

+Consistency,
Temperature, &
Compressive strength

Courtesy of ASTM C1019 o

""" Grout Specimen

Lining on Face of Unit

— 7 Nonabsorbent Block
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MASONRY

+ Masonry Prism (ASTM C1314)
+ Compressive strength
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QUESTIONS

Joseph Ridgway, PE
Laboratory Manager

3100 Horizon Drive
King of Prussia, PA 19046
Mobile: 443-515-9660
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