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R FERCENS

* Founded: 1987
* Headquarters: Vandalia, Ohio

Home Serices  Projcts  Equpment  Careers  AboutUs
937-660-9790

* Specialization: Environmental &
heavy civil construction projects

* CCR work

Heavy civil earthwork

Ash management

Landfill construction

Public improvement projects
Industrial structural concrete

* Website: rbjergens.com




* Founded: 1994

7 MIN TEK PRODUCTS ~ SOLUTIONS ~ MARKETS ~ WHY MINTEK ~ ABOUTUS ~ CONTACT 1937) 519-3657
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* Headquarters: Beavercreek, Ohio

LATEST POSTS

Introducing Construction -
Quicklime (CQL) ety Footprint: East of the Mississippi
by Mintek Team | Sep 16, 2024 | Stabilizing . ( p r| ma rl Iy)

Specialization: Lime-based
solutions for soil treatment
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At Mintek, we are committed to addressing the unique challenges faced by the construction industry. Our Anti-Strip for Asphal L4 Ca | CI m e nt L K D

latest innovation, Construction Quicklime (CQL), is designed to enhance efficiency and ease of use

compared to traditional quicklime. CQL stands out due to its significantly higher surface area and two times
finer particle size distribution, offering multiple benefits to users. Request a quote,

tech support or more info!

Website: mintekresources.com




Project
Background

8§ Location:

Significance:

e Supporting
E  America's
Energy Sector

Historical Context:

* Area’s legacy in
innovation
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I Project Execution

* 100 Acre site

* Developed for manufacturing & production
facility

* 500,000 CY

* Total cubic yards of Excavation

* 380,000 CY
* Total cubic yards of Fill

* 160,000 CY

* Total cubic yards of Lime Stabilized
Structural Fill




I Project Execution

Project awarded: November '24

Mix Design Approved: December 24

Lime stabilization: Jan 3, ‘25

* Accelerated winter schedule required efforts
to modify material performance and
specifications.

* Mintek technical & lab support

Combination of Storage

* Silo & Mintek Pig expedited loading &
increased production rate

* Allowed the site to receive sufficient material
deliveries & prevented crew down time.



Lab Results & Impact

USCS Classification

Percent of Each Component

USCS LL pL Pl Gravel Sand Silt Clay
Symbol (%) (%) (%) (%)
Soil A CH 87 36 51 0.3 3.5 28.6 67.5
Soil B CL-ML 23 17 6 6.1 29.7 41.4 22.8
Soil C CL 44 21 23 0.2 18.1 28.5 53.2
0% 2% 3% 4% 5% 6%
Quicklime Quicklime | Quicklime | Quicklime Quicklime Quicklime
Soil A (pH) 7.00 12.37 12.45 12.52 12.54 12.60
Soil B (pH) 7.00 12.40 12.51 12.56 12.58 12.63
Soil C (pH) 7.00 12.41 12.45 12.49 12.52 12.55
Unconfined Compressive Strength Unconfined Compressive Strength
SoilA Soil B
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2 Sample ID Date USCS Classification LL | PL | Pl | Cc | Cu
o] TA1 - feet 0 72 | 30 [ 4
=l 127 - feet 23 [ 16 ] 7
2ja| T3/ - feet 62 | 28 | M4
x| T AL . feer 23 | 14 9
. 0 32 | 17 | 15
Unconfined Compressive Strength D100 D50 D30 D10 |%Gravel] %Sand | %Silt | %Clay
SoilC 475 0.0 56 944
475 0.017 0.005 0.0 N4 68.6
140 475 0.001 0.0 131 86.9
4.75 0.039 0.009 0.0 36.0 64.0
120 475 0.014 0.003 00 | 198 802
SIEVE ANALYSIS RESULTS
100 Client: Mintek Resouces
Project: Mintek Resources - Soil Laboratory
80 Location
Project Number: 000240103177.00
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Lab Results & Impact
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Mixture Design and Testing Procedures
for Lime Stabilized Soil

Steps for Mixture Design
and Testing for Lime
Stabilized Soil

Evaluate soil 10 gain a general
understanding of its suitabiiity for lime
stabifizaton.

Determine minimum amount of lime
required for stabilization,

Evaluate ime-stabifized soil strength

The use of lime to dry, modify, and stabilize soil is a well established
i h d: d in studies dating back to the

1950s and 1960s [see Ref. 1]. A variety of mixture proportioning

procedures have evolved, as various agencies have developed criteria

and procedures to fit their specific design needs and objectives, often
local cond and [1].*

The p d outlined in this publ are intended for soil that

is to be stabilized with lime, not merely dried or modified. These
procedures are intended to help ensure the long term strength and
durability of a lime stabilized soil and are not typically required when
soil drying and modification is the desired goal. Other laboratory tests,

‘exposure environment, with special
antention to cycic freezing and
thawing and periods of extended
103KINg.

1f soils to be stabilized are expansive,

evaluate using capiliary soaking and
‘expansion measurements.

such as decrease in soil moisture content or reduction in
plasticity index (PI), are more appropriate when soil drying/modification
is the intended resuit.

In 1999, the Naticnal Lime Association commissioned Dr. Dallas Little to
evaluate various pi and develop a defi lime i
mixture design and testing procedure (MOTP) that specifying agencies,
design engineers, and laboratory personnel could use with confidence
for soil conditions and environmental exposures throughout the United
States. The resulting series of reports summarize the literature on lime

stabilization [2, 3]; describe mix proportioning and testing procedures for lime stabilized soil [4]; and
present a field validation of the protocol [S].

Lime-Treated Soil — Drying, Modification, and Stbilization

Lime has a number of effects when added into soil [6, 7], which can be generally categorized as soil
drying, soil modification, and soil stabilization:

= Soil drying is a rapid decrease in soil moisture content due to the chemical reaction between water

and quicklime and the addition of dry material into a moist soil. [8]

se-di&--s-~ offects include: reduction in soil plasticity, increase in optimum moisture content,
raximum dry density, improved compactability, reduction of the soil’s capacity to

Unconfined Compressive Strength

ink, and improved strength and stability after compaction. These effects generally
thin a short time period after the lime is introduced - typically 1 to 48 hours - and

SailC nounced in soils with sizable clay content, but may or may not be permanent.
tion occurs in soils containing a suitable amount of clay and the proper mineralogy
140 ng-term strength; and permanent reduction in shrinking, swelling, and soil plasticity
120 ‘ot addressedin this publication--see Ref, 6.
100
Technical Brief:
80 —(1)— Mixture Design and Testing Procedures
e for Lime Stabilized Soil
60
40
20
0
3% Quicklime
24-Hour



Stafford, VA | NEEE——
/ sample 1: CH Soil \ / Samplez:So \ Sample3:SMSoiI ‘

( Untreated \ Untreated Untreated
Liquid Limit (LL), % 57 Liquid Limit (LL), % 41 Liquid Limit (LL), % NT
Plastic Limit (PL), % 30 Plastic | imit (PL) % 28 Plastic Limit (PL) % NT
Plasticity Index (Pl), % 27 Plasticity Index (Pl), % 13 Plasticity Index (Pl), % NP
Clay (%) 49.6 Clay (%) 37.4 Clay (%) 16
USCS Symbol CH USCS Symbol ML USCS Symbol S
Improvement After Lime Improvement After Lime Improvement After Lime
« VY PlIfrom27to6 * Reactive with lime * 70% sand, 14% silt, 16% clay.
* NMNUCS <1 CBR e \/ Swell « MNUCS e MNUCSW/ lime&PC
Unconfined Compressive California Bearing Ratio Unconfined Compressive Strength Unconfined Compressive Strength
strength 60 300 263 350
232 1 %0 - 250 242 300 238
= 200 175 o 40 200 250
g e 3 148 2 200
g 100 & 20 g Q 150
. 51 I 5] o 6 100 100
0 || , M 50 50
\ Untreated 3% 5% Untreated 3%/ \ 0 / 0 /
Quicklime Quicklime Quicklime 3% Quicklime 5% Quicklime 4% Portland Cement 3% Quicklime 4% Portland Cement
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Cold Weather
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Cold Weather Liming

FIELD-PROVEN SOLUTIONS TO KEEP PROJECTS ON TRACK

No matter the weather, contractors and project owners are tasked to stay

on schedule and on budget with their projects. Hitting deadlines can prove
especially difficult during the cold and wet fall. winter, and spring months.
Mintek Resources offers solutions that will keep your project on schedule,
under budget and allow you to extend your construction season.

OUR SOLUTIONS

Mintek Resources offers a full array of solutions capable of drying. modifying.
and stabilizing your wet, unworkable soils even during the coldest of months
This is possible due to an exothermic [heat generating) chemical reaction that
occurs when our lime-based products, like Calciment® and quicklime, are
exposed to moisture. Drying agents that are not capable of this degree of heat
generation are simply not as sffective due to lower temperatures inhibiting
their ability to react. The substantial heat generated by our solutions drives the
reaction of our products even in cold soils, drying it to your desired moisture
and keeping your job on schedule. In extreme cases. this reaction has even been
used to thaw frozen soils.

TEMPERATURE GRAPH

In addition to heating and drying. the unique chemistry of our lime-based
products will dramatically improve the properties of troublesome clay soils.
Improvements include reduced plasticity, increased short and long term
strength. enhanced workability, decreased swell potential and added protection
against loss of compaction from future wet-dry and freeze-thaw cycles.

Jan 1 2 3 46 6 7 8 91001 121BKIEITD \
" -‘. X
= Avg. Hi = Avg.Lo = Actual Hi W Actuallo OUICKLIME BEING LAID ON FROZEN SOIL

SUMMARY

_> DONT LET WEATHER SLOW
YOUR PROJECTS DOWN

Hitting project deadlines
provea even more difficult in
the cold and wet monthe
Mintek Resources offers o
full errey of solutions thet ere

mintekresources.com | 937-431-0218 |

sales@mintekresources.com

Y
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FIELD-PROVEN SOLUTIONS TO KEEP PROJECTS ON TRACK SUMMARY
TEMPERA‘I‘URE GRAPH No matter the weather, contractors and project owners are tasked to stay 4} DON'T LET WEATHER SLO

on schedule and on budget with their projects. Hitting deadlines can prove YOUR PROJECTS DOWN
especially difficult during the cold and wet fall winter. and spring months. - Hitting project deadline!
Mintek Resources offers solutions that will keep your project on schedule, proves even more difficu
under budget and allow you to extend your construction season. the cold end wet manths
Mintek Resources offers s
OUR SOLUTIONS full arrey of solutions thet e
Mintek Resources offers a full array of solutions capable of drying. modifying. mﬁmh:ﬂ ! .
and stabilizing your wet, unworkable soils even during the coldest of months. the coldest of mom?” o
This is possible due to an exothermic [heat generating] chemical reaction that « When our produ’ .
occurs when our lime-based products, like Calciment® and quicklime, are
exposed to moisture. Drying agents that are not capable of this degree of heat
generation are simply not as sffective due to lower temperatures inhibiting
their ability to react. The substantial heat generated by our solutions drives the
- L - — —_— a1 1 8 p— reaction of our products even in cold soils, drying it to your desired moisture
| and keeping your job on schedule. In extreme cases, this reaction has even been
- used to thaw frozen soils. .
7 8 9 100 1213 KB B

In addition to heating and drying. the unique chemistry of our lime-based
products will dramatically improve the properties of troublesome clay soils.
Improvements include reduced plasticity, increased short and long term
strength. enhanced workability, decreased swell potential and added protection
against loss of compaction from future wet-dry and freeze-thaw cycles.

mintekresources.com | 937-431-0218 | sales@mintekresources.co,




Field Results &
Impact

 Confirmation of lab results
* Successful soil stabilization

e Upfront supply conversations
led to Pig utilization

“There is an on-site quality control
person that is taking strength tests in the
field and sending samples off to a lab. So

far, so good. It's working beautifully.”
Director of Construction
RB Jergens




10/21/22 10/30/24 11/19/24 11/26/24 12/4/24 12/5/24 1/3/25 3/18/25 5/2/25
* Original Bid for lime * RBJ wins * Acceptance * Mintek Lab * External * OMC field target * 1st load * Mintek * last load of lime,
from RBJ project testing spec testing specification support of lime site visit 460 total.
« Hydrated lime vs. reviewed by reported comparison * 1st lime loads to spread! (~10,000 tons)
quicklime discussions Mintek support storage Pigs \
| | | | Sotp——Opdgteoo—1o | |
July ‘24 Aug. ‘24 Sept. ‘24 Oct. 24 Nov. ‘24 Dec. ‘24 Jan. ‘25 Feb. ‘25 Mar.
| | - —
7/26/24 10/31/24 | 11/27/24 /
* Specification & * Soil amendment steps * Mintek Cold 12/11/24
acceptance Mintek’s General Guidelines 11/4/24 11/22/24 Weather Liming * Mix 7/8/25
testing for Lime Stabilization Doc. * Soil * Acceptance testing meeting (GC, support (doc.) Design * Audit response
discussions Sampling 3rd party Lab, RBJ, Mintek) Approved support




Collaboration and
Support

* Mintek Resources' Role:

* Comprehensive support
throughout the project

* Engineering-level submittal
documents

* Continuous communication and
feedback

* R.B. Jergens Contractors' Role:

* On-site implementation and
adjustments

e Ask for support when needed




Product support throughout the project mitigated what could have been a tough

project. Director of Construction

RB Jergens

Lab testing allowed us to tailor the rates and meet the project specifications,
eliminating any learning curve once on site which allowed us to achieve and
maintain a high rate of production.

Project Manager
RB Jergens




Conclusion

* Key Takeaways:

* Importance of collaboration and
pre-project planning

» Effectiveness of quicklime in soil
stabilization

e Communication & lime
stabilization can help future
projects
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At RESOURCES __
Customer Applications Engineer Customer Applications Manager

ellyn.veal@mintekresources.com phil.Belcastro@mintekresources.com



