COLORADO DEPARTMENT OF TRANSPORTATION APL Reference No.

PRE-APPROVED PRODUCT EVALUATION REQUEST & SUMMARY | 442622

Product Evaluation Coordinator M €20
Colorado Department of Transportation 711.02.01.00
4670 North HoIIy Street. Unit A Material Code description full name
Denver, Colorado 80216 Concrete, Admixture
PART 1
Product name: Product category:
Eucon SE (Type D) Concrete | Admixture | Water Reducing and Retarding
Product Representative (name & address): Manufacturer (name & address):
Attn: Brian Lewis Attn: Brian Lewis
The Euclid Chemical Company The Euclid Chemical Company
19215 Redwood Rd. 19215 Redwood Rd.
Cleveland, OH 44110 Cleveland, OH 44110
Phone: (216) 692-8305 E-mail: blewis@euclidchemical.com Phone: (216) 692-8305 E-mail: blewis@euclidchemical.com
Web-site address: www.euclidechemical.com Web-site address: www.euclidchemical.com

Description of the product: (Include specific quantifiable details from tech data sheet. Advertising generalities are not appropriate.)
Eucon SE is a synthetically produced liquid water reducing and set retarding admixture. It is uniquely formulated with Strength Enhancing admixture
technology to promote improved early and late age strengths and have a neutral effect on air content when compared to standard water reducing technology.
This admixture has been scientifically refined and specifically engineered to provide synergistic properties when combined with the polycarboxylate based
Plastol line of Euclid Chemical admixtures. Eucon SE contains no added chlorides or chemicals known to promote the corrosion of steel.

Restrictions, (installation and/or use):
Eucon SE should be added to the initial batch water of the concrete mixture. Do not dispense onto dry cement.

Use of the product, (be specific to CDOT highway activities only):
« Flatwork Concrete + Ready mixed concrete * Architectural concrete Hot weather concrete

Benefits to CDOT, (how will your product enhance quality, improve safety, save money, be a better value then other manufacturer’s products):

* Improves finishability < Improves workability « Reduces segregation * Setting time control « Increases durability * Reduces water
requirement « Increases strength « Reduces permeability « Improves finished appearance « Reduces cracking  Synergy with
polycarboxylate admixtures

Specifications: (listing those applicable is required)

[O] CDOT :711.03

1 ASTM : c494

0 AASHTO: m194

O FHwWA

O other

Certificate of Compliance (COC) provided ||:| Certificate of Verification (COV) provided for select categories ONLY

Product Testing: (National/independent laboratories or universities with Report Date.) Certified Test Report (CTR) provided to validate all claims.

[0 NTPEP-AASHTO: CADD-2020-01-028, CADD-2020-01-029 & CADD-2020-01-030
O FHwA

O other

O other

[ other

State DOT Approvals, (current documentation required): 37 states - See DOT Contacts| Expiration Date 4 Years'709-06=2026

Sample submitted: O yes & no O n/a | Safety Data Sheets (SDS): [0] yes [ no O na

Alternate Product Category:

CDOT Product RESTRICTIONS by CDOT Evaluator: ) )
Evaluators Signature:
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PART 2

Form #595 (date entered): Form #595 (date to evaluator): APL Reference Number:
08/03/2022 08/04/2022 4426-22

Product Evaluation Coordinator’s review:

2 PART 1 - Completed

[ standard Product - Forwarded to the appropriate CDOT Expert Product Evaluator (EPE) / Subject Matter Expert (SME).
O Experimental Feature - Forwarded to Research Director, SME, CDOT Technical Committee or Branch Head. (PD 1401.1)
@ Returned from the appropriate CDOT EPE/SME, Research Director or CDOT Technical Committee.

18] Accepted - Product acceptable for pre-approval and meets CDOT’s Specifications.

O Rejected - Product unacceptable for pre-approval or contrary to CDOT specifications.

PART 3

The CDOT Evaluator is to complete this portion. Attach references and/or additional sheets as necessary. Do not perform
any work until product is accepted for evaluation in PART 2, and a product reference number is assigned.

Evaluation methods and procedures. (EPE/SME should document intended evaluation procedure.)

Findings and recommendations. (EPE/SME should write the exact specification(s) that the product complies with. Document the evaluation performed and
the recommendation toward APL approval. Conclude with your signature, title and date):

Meets M194
Add to APL

Digitally signed by Eric Prieve

Erlc Pr|eve Date: 2022.09.06 13:20:35

-06'00

Per PEC: comments and/or post-approval requirements (if applicable):

:(Expiration Date (YYYY-MM-DD 2026-09-06 |

PART 4

O Acceptable for use. Add to the Approved Products List (APL).
[The evaluation and acceptance of this product is intended for CDOT use. DO NOT USE for Advertising.]

[0 Rejected for use. Reason for rejection:

CDOT Materials Engineer, Printed Name CDOT Materials Engineer Signature Date
Craig Wieden PE 3 Craig Wieden - PE 3 0 a0 20104580 o000 - | 09/22/2022
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S(3S TEC SERVICES

Testing » Engineering ® Consulting

July 9, 2021

Mrs. Katheryn L. Malusky

AASHTO

444 N. Capitol St. N.W., Suite 249 Phone: (202) 624-5815

Wiashington D.C. 20001 Email: Kmalusky@aashto.org
Subject: Final Report for Euclid’s Eucon SE, Compliance Verification for Type A Admixture

AASHTO M194-13 Standard Specification for Chemical Admixtures for Concrete
TEC Services Project No: TEC 13-1026

TEC Services Laboratory No: 20-621

CADD-2020-01-028

Dear Mrs. Malusky:

SGS TEC Services, Inc. (TEC Services) is an AASHTO R18, ANS/ISO/IEC 17025:2017 and Army Corps of
Engineers accredited laboratory. TEC Services is pleased to present this report of our compliance verification
testing of Euclid’s Eucon SE, an ASTM C494-13 Standard Specification for Chemical Admixtures for Concrete,
Type A (Water Reducing) admixture. Our services were performed in accordance with our service agreement
date August 30, 2013.

Sample preparation and testing was performed in accordance with applicable sections of AASHTO M194-13
(2017) Standard Specifications for Chemical Admixtures for Concrete, ASTM C494 and documents referenced
therein. Material and procedures outlined in AASHTO M194 were used. Based on our results to date, Eucon SE
complies with the requirements in AASHTO M194 and Table 1 of ASTM C494. These test results pertain only
to the samples tested.

The compliance verification was performed by TEC Services in Lawrenceville, Georgia. Concrete batching was
performed on three different days in June of 2020. One control mixture and one test mixture containing Eucon
SE, both meeting the requirements of AASHTO M194 and ASTM C494 for fresh concrete properties, were
produced each day. A one-gallon sample of Eucon SE was supplied to TEC Services by Euclid Chemical Co.
The air-entraining agent used in this testing was a vinsol resin, meeting the requirements of AASHTO M154-12
(2016) Standard Specification for Air-Entraining Admixtures for Concrete.

Testing of the concrete’s plastic properties, time of setting, compressive strengths, flexural strengths, length
change, and freeze thaw resistance were performed by TEC Services Inc. Mixture proportions and results of our
testing are given in Tables 1 to 3. Information and test data on fine and coarse aggregates are listed in Tables 4
to 6. Table 7 contains information on Eucon SE. Product information and test data on the Type | cement is
included in Table 8. Test results for each of the six batches prepared for this report are included in Tables 9 thru
12.

SGS TEC SERVICES ®
ISO 17025 235 Buford Drive | Lawrenceville GA 30046 An /]
ACCRDITED SORATORY. U8 Aoy Comve 770-995-8000 | www.tecservices.com Ao~ il





Report for Euclid’s Eucon SE, Type A Compliance Verification

TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-621

July 9, 2021

Table 1: Eucon SE performance and ASTM C494 requirements for a Type A admixture

Test Results Eucon SE Specification Requirements
Water content (percent of control) 93 95 (max)
Time of setting, deviation of control
Initial (hr:min) 0:45 -1:00 to +1:30
Final (hr:min) 0:52 -1:00 to +1:30
Compressive strength (percent of control)
3 days 114 110 (min)
7 days 111 110 (min)
28 days 112 110, 120* (min)
56 days 114 n/a
90 days 114 117* (min)
6 months 108 100, 113* (min)
1 year 113 100 (min)
Flexural strength (percent of control)
3 days 104 100 (min)
7 days 108 100 (min)
28 days 114 100 (min)
56 days 103 100 (min)
Length change (increase over control) 0.001 0.010 (max)
Relative durability factor 102 80 (min)

*Provisional Requirement

Table 2: Mixture proportions, fresh concrete properties, and ASTM C494 requirements for Type A admixture

Average of Three Separate Tests Control Mixture Eucon SE s pec!flcatlon
equirements
Cement factor (Ib/yd®) 516 515 5175
Water (Ib/yd?) 284 263
Water-cement ratio 0.550 0.510
Coarse aggregate 1846 1844
Fine aggregate 1163 1216
Fine aggregate-total aggregate ratio 0.39 0.40
Eucon SE (oz/cwt) 0.00 2.00
Vinsol Resin (oz/cwt) 0.75 0.85
Slump (in.) 4.00 3.50 3%+
Air content (%) 6.1 6.1 5-7 (x 0.5 of control)
Density (Ib/ft%) 141.1 142.2
Time of setting
Initial (hr:min) 5:28 6:13
dev. of control (hr:min) 0:45 -1:00 to +1:30
Final (hr:min) 6:56 7:48
dev. of control (hr:min) 0:52 -1:00 to +1:30
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Report for Euclid’s Eucon SE, Type A Compliance Verification July 9, 2021
TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-621
Table 3: Properties of hardened concrete
Control Mixture Eucon SE
Compressive strength (psi)
3 days 2720 3110
7 days 3330 3690
28 days 3940 4420
56 days 4180 4770
90 days 4340 4940
6 months 4430 4780
1 year 4190 4730
Flexural strength (psi
3 days 565 590
7 days 585 630
28 days 570 650
56 days 665 685
Length change (%) -0.012 -0.013
Durability factor (%) 85 87

Table 4: Properties of fine and coarse ag

gregates

Aggregate Information

Fine aggregate

Coarse aggregate

Manufacturer Lambert Sand, Shorter Vulcan, Lithonia
Aggregate Type Natural sand Crushed Granite
Specific Gravity ssp 2.64 2.62
Absorption (%) 0.58 0.60

Table 5: Gradation of fine aggregate and

ASTM C494 requirements

Percent passing

Sieve Fine Aggregate Specifications Requirements
No. 4 (4.75 mm) 100 100
No. 16 (1.18 mm) 73 65 to 75
No. 50 (300 pm) 17 12 to 20
No. 100 (150 pm) 4 2t05

Table 6: Gradation of coarse aggregate and ASTM C494 requirements

Percent passing

Sieve Coarse Aggregate Specifications Requirements
1.5in. (37.5 mm) 100 100
1.0in. (25.4 mm) 97 95 to 100
0.5in. (12.5 mm) 31 25 to 60
No. 4 (4.75 mm) 6 0to 10
No. 8 (2.36 mm) 4 0to5
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Report for Euclid’s Eucon SE, Type A Compliance Verification

TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-621

Table 7: Admixture information

July 9, 2021

(% per BS EN 480-10:2009)

Information Admixture Information
Brand Name Eucon SE
Manufacturer Euclid
Lot Size 3000 gallons
Lot Number 6788055
Specific Gravity 1.104
Solids content (%) 23.794
pH 7.42
Chloride Content 0.008

Table 8: Cement information and test data

ASTM C 150 Type I/1l cement

Brand name

Portland Type I/11

Manufacturer

Coosa Cement

Chemical Analyses by Mass (%)

Silicon dioxide (SiO,) 20.6 Sulfur trioxide (SO3) 2.8
Aluminum oxide (Al,O3) 4.7 Loss on ignition (950°C) 2.8
Iron oxide (Fe203) 3.11 Insoluble residue n/a
Calcium oxide (CaO) 62.0 Alkalies as Na;O 0.59
Magnesium oxide (MgO) 2.75

Calculated Potential Compounds as per ASTM C 150-05 (%)
Tricalcium silicate (CsS) 52 Tricalcium aluminate (CsA) 7
Dicalcium silicate (C>S) 20 Tetracalcium aluminoferrite (CsAF) 9

Physical Testing and Results

Fineness Specific Surface (Blaine) 436 m*/Kg | Air Content (%) 7
Setting Times (Vicat) Initial 147 minutes | Autoclave Expansion (%) 0.00
Compressive 3 Day Strength (psi) 3410 Compressive 7 Day Strength (psi) 4080
C1038 Expansion @ 3.3% SOz (%) 0.014 False Set (%) 53
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Report for Euclid’s Eucon SE, Type A Compliance Verification
TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-621

July 9, 2021

Table 9: Yield adjusted mixture proportions, fresh concrete properties, and time of set for three control batches

Control 1 Control 2 Control 3 Average

Cement factor (Ib/yd®) 517 516 515 516
Water (Ib/yd?) 284 284 283 284
Water-cement ratio 0.550 0.550 0.550 0.550
Coarse aggregate (Ib/yd®) 1849 1846 1844 1846
Fine aggregate (Ib/yd®) 1165 1163 1162 1163
Fine aggrega:;itgta' aggregate 0.387 0.387 0.387 0.387
Eucon SE, (oz/cwt) 0.00 0.00 0.00 0.00
Vinsol Resin (oz/cwt) 0.75 0.75 0.75 0.75
Slump (in.) 4.00 4.00 4.00 4.00

Air content (%) 6.1 6.1 6.1 6.1
Density (Ib/ft) 141.3 141.1 140.9 141.1

Time of setting

Initial (hr:min) 5:34 5:26 5:24 5:28
Final (hr:min) 7:19 6:52 6:37 6:56

Table 10: Yield adjusted mixture proportions, fresh concrete properties, and time of set for three test batches

containing Eucon SE

Test1 Test 2 Test 3 Average

Cement factor (Ib/yd?) 515 516 515 515
Water (Ib/yd?) 263 263 263 263
Water-cement ratio 0.510 0.510 0.510 0.510
Coarse aggregate (Ib/ydq) 1843 1846 1843 1844
Fine aggregate (Ib/yd®) 1216 1217 1216 1216
Fine aggregate-total aggregate 0.397 0397 0397 0.397
Eucon SE (oz/cwt) 2.00 2.00 2.00 2.00
Vinsol Resin (0z/cwt) 0.85 0.85 0.85 0.85
Slump (in.) 3.50 3.50 3.50 3.50

Air content (%) 6.1 6.2 6.1 6.1
Density (Ib/ft®) 142.1 142.3 142.1 142.2

Time of setting

Initial (hr:min) 6:15 6:16 6:07 6:13
Final (hr:min) 7:53 7:54 7:37 7:48

Page 5 of 7






Report for Euclid’s Eucon SE, Type A Compliance Verification July 9, 2021
TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-621
Table 11: Properties of hardened concrete from three control test batches
Control 1 Control 2 Control 3 Average
Compressive strength (psi)
3 days 2850 2830 2480 2720
7 days 3440 3290 3260 3330
28 days 3990 3860 3970 3940
56 days 4280 4350 3910 4180
90 days 4290 4420 4300 4340
6 months 4350 4520 4430 4430
1 year 3990 4180 4390 4190
Flexural strength (psi)
3 days 565 555 570 565
7 days 625 565 565 585
28 days 550 595 570 570
56 days 685 660 645 665
Length change (%) -0.014 -0.017 -0.006 -0.012
Durability Factor (%) 84 84 87 85
Fundamental Transverse Relative Dynamic Modulus, (%)
Approximate Total Frequency, kHz Average of 2 Beams per Mix
Cycles Completed Average
Control 1 | Control 2 | Control 3 | Control 1 | Control 2 | Control 3
0 cycles 2.031 2.041 2.022 NA NA NA NA
32 cycles 1.963 1.983 1.885 93 94 87 92
66 cycles 1.875 1.875 1.885 85 84 87 86
96 cycles 1.865 1.875 1.885 84 84 87 85
128 cycles 1.865 1.875 1.885 84 84 87 85
162 cycles 1.865 1.875 1.885 84 84 87 85
192 cycles 1.865 1.875 1.885 84 84 87 85
220 cycles 1.865 1.875 1.885 84 84 87 85
253 cycles 1.865 1.875 1.885 84 84 87 85
287 cycles 1.865 1.875 1.885 84 84 87 85
300 cycles 1.865 1.875 1.885 84 84 87 85
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Report for Euclid’s Eucon SE, Type A Compliance Verification July 9, 2021
TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-621

Table 12: Properties of hardened concrete from three batches containing Eucon SE

Test 1 Test 2 Test 3 Average
Compressive strength (psi)
3 days 2990 3270 3080 3110
7 days 3790 3690 3590 3690
28 days 4390 4470 4410 4420
56 days 5060 4530 4710 4770
90 days 4940 4950 4920 4940
6 months 4640 5010 4680 4780
1 year 4390 4870 4920 4730
Flexural strength (psi)
3 days 575 580 610 590
7 days 630 625 630 630
28 days 595 695 660 650
56 days 715 695 640 685
Length change (%) -0.013 -0.014 -0.012 -0.013
Durability Factor (%) 81 88 91 87
A iate Total Fundamental Transverse Relative Dynamic Modulus, (%)
C@g:g:lg)% eple?e?i Frequency, kHz Average of 2 Beams per Mix Average
Test 1 Test 2 Test 3 Test 1 Test 2 Test 3
0 cycles 2.080 2.080 2.080 NA NA NA NA
32 cycles 2.002 1.953 1.983 93 88 91 91
66 cycles 1.932 1.953 1.983 86 88 91 88
96 cycles 1.895 1.953 1.983 83 88 91 87
128 cycles 1.895 1.953 1.983 83 88 91 87
162 cycles 1.875 1.953 1.983 81 88 91 87
192 cycles 1.875 1.953 1.983 81 88 91 87
220 cycles 1.875 1.953 1.983 81 88 91 87
253 cycles 1.875 1.953 1.983 81 88 91 87
287 cycles 1.875 1.953 1.983 81 88 91 87
300 cycles 1.875 1.953 1.983 81 88 91 87

We appreciate the opportunity to provide our services to you on this project. Should you have any questions or
comments regarding this report, please feel free to contact us at your convenience.

Sincerely,

Testing, Engineering, & Consulting Services, Inc. /
' /\\{ z{j ) bazau,t)

Kimberly Pleasant Shawn P. McCormick
Administrator Laboratory Principal
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Euclid Chemical Co. Eucon TEC Lab ID: 20-621
SE CADD 2020-01-028 Date Tested: June 19, 2020
Lot: 6788055
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The Euclid Chemical Company
19215 Redwood Road
Cleveland, OH 44110-2799

Phone: 800-321-7628
Fax: 216-531-9596

EUCLID CHEMICAL www.euclidchemical.com

Product Certification

Certification of Eucon SE

The Euclid Chemical Company hereby certifies that Eucon SE complies with ASTM
C-494, Type A, B and D. Furthermore, it is also certified that Eucon SE contains no
calcium chloride nor any added chloride ions other than those normally present in water.

For additional information please contact Euclid Chemical Technical Support at
(800) 321-7628.

%m.zﬁz/ﬂ/ﬁ-

Jeffrey M. Abbuhl
Sr. Admixture Product Manager







State Contact Phone Email Original Approval Date
AL Earnest Colvin Il, P.E. 334-353-6940 colvine@dot.state.al.us 11/5/2018
AR |James F. Dean, P.E. 501-569-2389 james.dean@ardot.gov 6/14/2019
AZ Paul E. Sullivan, P.E. 602-712-8205 PSullivan@azdot.gov 11/29/2018
CA [Kirolos Kelada 916-227-5242 Kirolos.Kelada@dot.ca.gov 5/11/2018
CO |Edward Trujillo p: 303-398-6566; f: 303-398-6504 edward.trujillo@state.co.us

FL Karen Byram 850-414-4353 karen.byram@dot.state.fl.us 4/3/2018
GA |Adenrele Adewoyin aadewoyin@dot.ga.gov

IA Jeff De Vries, P.E. 515-239-1237 jeff.devries@iowadot.us 5/22/2018
ID Tom Furrer 208-334-8440 ITDQPLAdmin@itd.idaho.gov 8/9/2018
IN Mike Pelham 317-522-9687 MPelham@indot.IN.gov 5/16/2018
KS Susan Barker, P.E. 785-291-3830 susan.barker@ks.gov 6/19/2018
KY |Wesley Glass 502-564-3160 Wesley.Glass@ky.gov 5/8/2019
LA |Justin Morris 225-248-4219 justin.morris@la.gov 7/20/2018
MA |Nick Antoniadis 857-368-3418 nick.antoniadis@dot.state.ma.us 8/10/2018
ME |Dawn Bickford 207-624-3268 Dawn.Bickford@maine.gov 9/25/2018
MI Ethan Bahmer 517-636-4919 BahmerT1@michigan.gov 5/9/2019
MN |Jacob Gave 612-554-9289 jacob.gave@state.mn.us 11/16/2021
MS |John Blakely 601-359-1778 jblakely@mdot.ms.gov 6/13/2018
MT |Anson D. Moffett, P.E. 406-444-5407 amoffett@mt.gov 8/14/2018
NC |Dan Snoke, P.E. 919-329-4004 djsnoke@ncdot.gov 9/10/2018
NH |Gary Mailhot 603-271-3817 gary.d.mailhot@dot.nh.gov 1/1/2019
NJ Mark Gillece 609-530-5145 mark.gillece@dot.nj.gov 7/24/2018
NM |Monica Maes 505-819-8513 Monica.maes@state.nm.us 7/16/2018
NY |Ed Collins 518-457-4589 ecollins@dot.state.ny.us 4/16/2019
OH |Prasad Kudlapur 614-275-1397 prasad.kudlapur@dot.ohio.gov 5/31/2018
OK |Danna Crouse 405-522-4915 dcrouse@odot.org 8/20/2018
OR |Dean Chess 503-986-3059 Dean.M.CHESS@odot.state.or.us 6/18/2018
PA [|Patricia |. Baer 717-787-2489 patrbaer@pa.gov 12/14/2018
SC Merrill Zwanka 803-737-6681 ZwankaME®@scdot.org 7/30/2018
TN [|Tony Pope p: 615-350-4177, c: 615-651-2113 Tony.Pope@tn.gov 8/16/2018
TX Masoud Moradian 512-506-5858 Masoud.Moradian@txdot.gov 7/30/2018
VA Keith Williams 804-328-3135 Keith.Williams@VDOT.Virginia.gov 5/16/2018
VT  |Philip Peloquin 802-595-9888 phil.peloquin@vermont.gov 8/21/2018
WA |Maha Ablson p: 360-709-5442; c: 360-764-0165 mahaab@wsdot.wa.gov 12/7/2018
WV [Mike Mance 304-414-6633 mike.a.mance@wv.gov 9/17/2018
WY |Whitney Wise, P.E. 307-777-4075 whitney.wise@wyo.gov 7/24/2018
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Version: 3.0
Revision Date: 02/07/2019

EUCLID CHEMICAL

SAFETY DATA SHEET

1. Identification

Material name: EUCON SE - BULK GALLONS
Material: 023SE 99

Recommended use and restriction on use

Recommended use: Additive
Restrictions on use: Not known.

Manufacturer/Importer/Supplier/Distributor Information
EUCLID CHEMICAL COMPANY

19218 REDWOOD ROAD

CLEVELAND OH 44110

us

Contact person: EH&S Department

Telephone: 216-531-9222

Emergency telephone number: 1-800-424-9300 (US); 1-613-996-6666 (Canada)

2. Hazard(s) identification

Hazard Classification
Not classified

Label Elements

Hazard Symbol: No symbol
Signal Word: No signal word.
Hazard Statement: Not applicable
Precautionary Not applicable
Statements

Hazard(s) not otherwise None.

classified (HNOC):

‘3. Composition/information on ingredients

Mixtures
Chemical Identity CAS number Content in percent (%)*
Dimethylformocarbothialdine 533-74-4 0.1-<1%

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume.

1712
000000024040





EUCLID CHEMICAL

Version: 3.0
Revision Date: 02/07/2019

4. First-aid measures

Ingestion:
Inhalation:

Skin Contact:

Eye contact:

Rinse mouth thoroughly.
Move to fresh air.

Remove contaminated clothing and wash the skin thoroughly with soap and
water after work.

Rinse immediately with plenty of water.

Most important symptoms/effects, acute and delayed

Symptoms:

May cause skin and eye irritation.

Indication of immediate medical attention and special treatment needed

Treatment:

Get medical attention if symptoms occur.

5. Fire-fighting measures

General Fire Hazards:

No unusual fire or explosion hazards noted.

Suitable (and unsuitable) extinguishing media

Suitable extinguishing
media:

Unsuitable extinguishing
media:

Specific hazards arising from
the chemical:

Use fire-extinguishing media appropriate for surrounding materials.

Do not use water jet as an extinguisher, as this will spread the fire.

During fire, gases hazardous to health may be formed.

Special protective equipment and precautions for firefighters

Special fire fighting
procedures:

Special protective equipment
for fire-fighters:

No data available.

Self-contained breathing apparatus and full protective clothing must be
worn in case of fire.

6. Accidental release measures

Personal precautions,
protective equipment and
emergency procedures:

000000024040

No data available.
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Version: 3.0
Revision Date: 02/07/2019

EUCLID CHEMICAL

Methods and material for Dam and absorb spillages with sand, earth or other non-combustible
containment and cleaning material. Collect spillage in containers, seal securely and deliver for
up: disposal according to local regulations.

Notification Procedures: In the event of a spill or accidental release, notify relevant authorities in

accordance with all applicable regulations.

Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe
to do so. Do not contaminate water sources or sewer. Environmental
manager must be informed of all major spillages.

7. Handling and storage

Precautions for safe handling: Provide adequate ventilation. Wear appropriate personal protective
equipment. Observe good industrial hygiene practices. Provide adequate
ventilation. Wear appropriate personal protective equipment. Observe good
industrial hygiene practices.

Conditions for safe storage, Store away from incompatible materials. Store in original tightly closed
including any container.
incompatibilities:

8. Exposure controls/personal protection

Control Parameters

Occupational Exposure Limits
None of the components have assigned exposure limits.
None of the components have assigned exposure limits.

Chemical name Type Exposure Limit Values Source

Sodium hydroxide CEILING 2 mg/m3 | Canada. British Columbia OELs. (Occupational
Exposure Limits for Chemical Substances,
Occupational Health and Safety Regulation
296/97, as amended) (07 2007)

Sodium hydroxide CEV 2 mg/m3 | Canada. Ontario OELs. (Control of Exposure to
Biological or Chemical Agents) (11 2010)
Sodium hydroxide CEILING 2 mg/m3 | Canada. Quebec OELs. (Ministry of Labor -
Regulation Respecting the Quality of the Work
Environment) (09 2017)
Appropriate Engineering Observe good industrial hygiene practices. Observe occupational exposure
Controls limits and minimize the risk of inhalation of vapors and mist. Mechanical

ventilation or local exhaust ventilation may be required.
Individual protection measures, such as personal protective equipment
General information: Use personal protective equipment as required.
Eye/face protection: Wear goggles/face shield.

Skin Protection
Hand Protection: Use suitable protective gloves if risk of skin contact.
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Other:

Respiratory Protection:

Hygiene measures:

No data available.

In case of inadequate ventilation use suitable respirator. Seek advice from

local supervisor.

Always observe good personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/or smoking. Routinely
wash work clothing to remove contaminants. Discard contaminated

footwear that cannot be cleaned.

9. Physical and chemical properties

Appearance

Physical state:

Form:
Color:
Odor:
Odor threshold:
pH:

Melting point/freezing point:
Initial boiling point and boiling range:

Flash Point:
Evaporation rate:

Flammability (solid, gas):

liquid

liquid

Amber

Mild

No data available.
7.5

No data available.
No data available.
No data available.
Slower than Ether
No

Upper/lower limit on flammability or explosive limits

Flammability limit - upper (%):
Flammability limit - lower (%):
Explosive limit - upper (%):
Explosive limit - lower (%):

Vapor pressure:
Vapor density:

Relative density:
Solubility(ies)

Solubility in water:
Solubility (other):
Partition coefficient (n-octanol/water):

Auto-ignition temperature:
Decomposition temperature:

Viscosity:

No data available.
No data available.
No data available.
No data available.
No data available.

Vapors are heavier than air and may travel along the floor and

in the bottom of containers.

1.1

Soluble
No data available.
No data available.

No data available.
No data available.
No data available.

10. Stability and reactivity

Reactivity:

000000024040

No data available.
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Chemical Stability:

Possibility of hazardous
reactions:

Conditions to avoid:
Incompatible Materials:

Hazardous Decomposition
Products:

Material is stable under normal conditions.

No data available.

Avoid heat or contamination.

Strong acids. Strong bases.

Thermal decomposition or combustion may liberate carbon oxides and

other toxic gases or vapors.

11. Toxicological information

Information on likely routes of exposure
In high concentrations, vapors, fumes or mists may irritate nose, throat and

Inhalation:

Skin Contact:
Eye contact:

Ingestion:

mucus membranes.

Moderately irritating to skin with prolonged exposure.

Eye contact is possible and should be avoided.

May be ingested by accident. Ingestion may cause irritation and malaise.

Symptoms related to the physical, chemical and toxicological characteristics

Inhalation:
Skin Contact:
Eye contact:

Ingestion:

No data available.

No data available.

No data available.

No data available.

Information on toxicological effects

Acute toxicity (list all possible routes of exposure)

Oral
Product:

Specified substance(s):
Dimethylformocarbothiald
ine

Dermal
Product:

Specified substance(s):

Dimethylformocarbothiald
ine

000000024040

Not classified for acute toxicity based on available data.

LD 50 (Rat): 320 mg/kg

Not classified for acute toxicity based on available data.

LD 50 (Rat): 2,260 mg/kg
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Inhalation

Product: Not classified for acute toxicity based on available data.

Specified substance(s):
Dimethylformocarbothiald LC 50 (Rat): 8.4 mg/l
ine

Repeated dose toxicity
Product: No data available.

Skin Corrosion/Irritation
Product: No data available.

Serious Eye Damage/Eye Irritation
Product: No data available.
Respiratory or Skin Sensitization

Product: No data available.

Carcinogenicity
Product: No data available.

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans:

No carcinogenic components identified

US. National Toxicology Program (NTP) Report on Carcinogens:
No carcinogenic components identified

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050):

No carcinogenic components identified

Germ Cell Mutagenicity

In vitro

Product: No data available.
In vivo

Product: No data available.

Reproductive toxicity
Product: No data available.

Specific Target Organ Toxicity - Single Exposure
Product: No data available.

000000024040
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Specific Target Organ Toxicity - Repeated Exposure
Product: No data available.

Aspiration Hazard
Product: No data available.

Other effects: No data available.

12. Ecological information

Ecotoxicity:
Acute hazards to the aquatic environment:

Fish
Product: No data available.

Specified substance(s):
Dimethylformocarbothiald LC 50 (Rainbow Trout, 96 h): 0.16 mg/I
ine LC 50 (Harlequinfish, red rasbora (Rasbora heteromorpha), 48 h): 0.28 mg/I
Mortality

Aquatic Invertebrates
Product: No data available.

Specified substance(s):
Dimethylformocarbothiald EC 50 (Daphnia magna, 48 h): 0.3 mg/I
ine

Chronic hazards to the aquatic environment:
Fish

Product: No data available.

Aquatic Invertebrates
Product: No data available.

Toxicity to Aquatic Plants
Product: No data available.

Persistence and Degradability

Biodegradation
Product: No data available.
7/12
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BOD/COD Ratio
Product: No data available.

Bioaccumulative potential
Bioconcentration Factor (BCF)
Product: No data available.

Partition Coefficient n-octanol / water (log Kow)
Product: No data available.

Specified substance(s):
Dimethylformocarbothiald Log Kow: 0.15

ine
Mobility in soil: No data available.
Other adverse effects: No data available.

13. Disposal considerations

Disposal instructions: Dispose of waste at an appropriate treatment and disposal facility in
accordance with applicable laws and regulations, and product
characteristics at time of disposal.

Contaminated Packaging: No data available.

14. Transport information

TDG:

Not Regulated

CFR/DOT:

Not Regulated

IMDG:

Not Regulated

15. Regulatory information

US Federal Regulations
TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)
None present or none present in regulated quantities.

8/12
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US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)
None present or none present in regulated quantities.

CERCLA Hazardous Substance List (40 CFR 302.4):

Chemical Identity Reportable quantity
Sodium hydroxide 1000 Ibs.

Superfund Amendments and Reauthorization Act of 1986 (SARA)
Hazard categories
Not classified
Not classified

SARA 302 Extremely Hazardous Substance
None present or none present in regulated quantities.

SARA 304 Emergency Release Notification

Chemical Identity Reportable quantity
Sodium hydroxide 1000 Ibs.

[1,1'-Biphenyl]-2-ol,
sodium salt (1:1)

SARA 311/312 Hazardous Chemical
Chemical Identity Threshold Planning Quantity
Dimethylformocarbothialdine 10000 Ibs

SARA 313 (TRI Reporting)
None present or none present in regulated quantities.

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)
None present or none present in regulated quantities.

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3)
None present or none present in regulated quantities.

US State Regulations

US. California Proposition 65
WARNING
Cancer - www.P65Warnings.ca.gov

US. New Jersey Worker and Community Right-to-Know Act
No ingredient regulated by NJ Right-to-Know Law present.

US. Massachusetts RTK - Substance List

Chemical Identity
[1,1'-Biphenyl]-2-ol, sodium salt (1:1)

9/12
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US. Pennsylvania RTK - Hazardous Substances
No ingredient regulated by PA Right-to-Know Law present.

US. Rhode Island RTK
No ingredient regulated by RI Right-to-Know Law present.

International regulations

Montreal protocol
Not applicable

Stockholm convention
Not applicable

Rotterdam convention
Not applicable

Kyoto protocol
Not applicable

VOC:

Regulatory VOC (less water and : 0gl
exempt solvent)

VOC Method 310 : 0.00 %
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Inventory Status:
Australia AICS:

Canada DSL Inventory List:

EINECS, ELINCS or NLP:

Japan (ENCS) List:

China Inv. Existing Chemical Substances:

Korea Existing Chemicals Inv. (KECI):

Canada NDSL Inventory:

Philippines PICCS:

US TSCA Inventory:

New Zealand Inventory of Chemicals:

Japan ISHL Listing:

Japan Pharmacopoeia Listing:

One or more components in this product are
not listed on or exempt from the Inventory.

All components in this product are listed on or
exempt from the Inventory.

One or more components in this product are
not listed on or exempt from the Inventory.

One or more components in this product are
not listed on or exempt from the Inventory.

One or more components in this product are
not listed on or exempt from the Inventory.

One or more components in this product are
not listed on or exempt from the Inventory.

One or more components in this product are
not listed on or exempt from the Inventory.

One or more components in this product are
not listed on or exempt from the Inventory.

All components in this product are listed on or
exempt from the Inventory.

One or more components in this product are
not listed on or exempt from the Inventory.

One or more components in this product are
not listed on or exempt from the Inventory.

One or more components in this product are
not listed on or exempt from the Inventory.

16.0ther information, including date of preparation or last revision

Revision Date: 02/07/2019
Version #: 3.0

Further Information:

000000024040

No data available.
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For Industrial Use Only. Keep out of Reach of Children. The hazard
information herein is offered solely for the consideration of the user, subject
to their own investigation of compliance with applicable regulations, including
the safe use of the product under every foreseeable condition.

Disclaimer:
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WATER REDUCERS

Master Format #: 033000 034000 037000

EUCON™ SE

WATER REDUCING, SET RETARDING ADMIXTURE

PRODUCT INFORMATION

PACKAGING

Packaged in bulk, 275 gal (1041 L)
totes, 55 gal (208 L) drums and 5 gal
(18.9 L) pails

SHELF LIFE
1 year in original, unopened
container

SPECIFICATIONS/COMPLIANCES
ASTM C494, Type A & D

AASHTO M194

EUCLID CHEMICAL

DESCRIPTION

EUCON SE is a synthetically produced liquid water reducing and set retarding
admixture. It is uniquely formulated with Strength Enhancing admixture
technology to promote improved early and late age strengths and have a neutral
effect on air content when compared to standard water reducing technology.
This admixture has been scientifically refined and specifically engineered to
provide synergistic properties when combined with the polycarboxylate based
PLASTOL line of Euclid Chemical admixtures. EUCON SE contains no added
chlorides or chemicals known to promote the corrosion of steel.

PRODUCT CHARACTERISTICS
FEATURES & BENEFITS

e Improves finishability

e Improves workability

e Reduces segregation

e Setting time control

e Increases durability

e Reduces water requirement

e Increases strength

e Reduces permeability

e Improves finished appearance
e Reduces cracking

e Synergy with polycarboxylate admixtures

PRIMARY APPLICATIONS
e Flatwork Concrete

e Ready mixed concrete

e Architectural concrete

e Hot weather concrete

PRECAUTIONS/LIMITATIONS

e Care should be taken to maintain EUCON SE above freezing; however,
freezing and subsequent thawing will not harm the material if thoroughly
agitated. Do not agitate with air or an air lance.

e Add to mix independent of other admixtures.
¢ In all cases, consult the Safety Data Sheet before use.

19215 Redwood Road ¢« Cleveland, OH 44110 - 800-321-7628

www.euclidchemical.com





TECHNICAL INFORMATION
PERFORMANCE DATA

The following test results were achieved using typical ASTM C494 mix design requirements, 500 Ib/yd® (297 kg/m®) cement
content and similar (£ 0.5)% air content. These results were obtained under laboratory conditions with materials and mix
designs meeting the specifications of ASTM C494. Changes in materials and mix designs can affect the dosage response.

Eucon SE Compressive Strength Data (psi) Eucon SE Set Time Results (hr:min)
8,000 8:24
mReference 02.5 oziewt B4.5 ozlewt mReference D2.50z/cwt m4.5 oziewt

7,000 6.810 7:11

712
6,150
6,000 5:57
5,510 5,340 6:00 542 :
4,780 5,010
5,000
4,210 4:48
4,000 ] 3.890
3,390

3:36

3,000 1

2000 ] 2:24

1,000 1 1:12

o || I
0:00
3 Day 7 Day 28 Day

DIRECTIONS FOR USE

EUCON SE is typically used at dosages of 2-6 0z/100 Ibs (130 - 390 mL/100 kg) of cementitious material. Higher dosages are
acceptable with prior testing and confirmation of the desired performance with specific materials being used.

EUCON SE has been tested per ASTM C494 at a Type A dosage of 2.5 0z/100 lbs (160mL/100 kg) of cementitious materials and
Type B and D dosage of 4.5 0z/100 lbs (300mL/100 kg) of cementitious materials.

EUCON SE should be added to the initial batch water of the concrete mixture. Do not dispense onto dry cement. Because of
variations in job conditions and concrete materials, dosages other than the recommended amounts may be required. In such
cases, contact your local Euclid sales representative.

Rev. 03.21

WARRANTY: The Euclid Chemical Company (“Euclid”) solely and expressly warrants that its products shall be free from defects in materials and workmanship for one (1) year from the date of
purchase. Unless authorized in writing by an officer of Euclid, no other representations or statements made by Euclid or its representatives, in writing or orally, shall alter this warranty. EUCLID MAKES
NO WARRANTIES, IMPLIED OR OTHERWISE, AS TO THE MERCHANTABILITY OR FITNESS FOR ORDINARY OR PARTICULAR PURPOSES OF ITS PRODUCTS AND EXCLUDES THE SAME. If any
Euclid product fails to conform with this warranty, Euclid will replace the product at no cost to Buyer. Replacement of any product shall be the sole and exclusive remedy available and buyer shall have
no claim for incidental or consequential damages. Any warranty claim must be made within one (1) year from the date of the claimed breach. Euclid does not authorize anyone on its behalf to make
any written or oral statements which in any way alter Euclid’s installation information or instructions in its product literature or on its packaging labels. Any installation of Euclid products which fails to
conform with such installation information or instructions shall void this warranty. Product demonstrations, if any, are done for illustrative purposes only and do not constitute a warranty or warranty
alteration of any kind. Buyer shall be solely responsible for determining the suitability of Euclid’s products for the Buyer’s intended purposes.






S(3S TEC SERVICES

Testing » Engineering ® Consulting
July 9, 2021

Mrs. Katheryn L. Malusky

AASHTO

444 N. Capitol St. N.W., Suite 249 Phone: (202) 624-5815
Wiashington D.C. 20001 Email: Kmalusky@aashto.org
Subject: Final Report for Euclid’s Eucon SE, Compliance Verification for Type B Admixture

AASHTO M194-13 Standard Specification for Chemical Admixtures for Concrete
TEC Services Project No: TEC 13-1026

TEC Services Laboratory No: 20-622

NTPEP ID: CADD-2020-01-029

Dear Mrs. Malusky:

SGS TEC Services, Inc. (TEC Services) is an AASHTO R18, ANS/ISO/IEC 17025:2017 and Army Corps of
Engineers accredited laboratory. TEC Services is pleased to present this report of our compliance verification
testing of Euclid’s Eucon SE, an ASTM C494-16 Standard Specification for Chemical Admixtures for
Concrete, Type B (Retarding) admixture. Our services were performed in accordance with our service
agreement date August 30, 2013.

Sample preparation and testing was performed in accordance with applicable sections of AASHTO M194-13
(2017) Standard Specifications for Chemical Admixtures for Concrete, ASTM C494 and documents referenced
therein. Material and procedures outlined in AASHTO M194 were used. Based on our results to date, EUCON
SE complies with the requirements in AASHTO M194 and Table 1 of ASTM C494. These test results pertain
only to the samples tested.

The compliance verification was performed by TEC Services in Lawrenceville, Georgia. Concrete batching
was performed on three different days in June of 2020. One control mixture and one test mixture containing
EUCON SE, both meeting the requirements of AASHTO M194 and ASTM C494 for fresh concrete properties,
were produced each day. A 2-gallon sample of EUCON SE was supplied to TEC Services by Euclid Chemical
Co. The air-entraining agent used in this testing was a vinsol resin, meeting the requirements of AASHTO
M154-12(2016) Standard Specification for Air-Entraining Admixtures for Concrete.

Testing of the concrete’s plastic properties, time of setting, compressive strengths, flexural strengths, length
change, and freeze thaw resistance were performed by TEC Services. Mixture proportions and results of our
testing are given in Tables 1 to 3. Information and test data on fine and coarse aggregates are listed in Tables
410 6. Table 7 contains information on EUCON SE. Product information and test data on the Type | cement
is included in Table 8. Test results for each of the six batches prepared for this report are included in Tables 9
thru 12.

SGS TEC SERVICES ©
ISO 17025 235 Buford Drive | Lawrenceville GA 30046 An 7
e 770-995-8000 | www.tecservices.com Ao ull





Report for Euclid’s Eucon SE, Type B Compliance Verification July 9, 2021
TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-622

Table 1: EUCON SE performance and ASTM C494 requirements for a Type B admixture

Specification
Test Results EUCON SE Requirements
Time of setting, deviation of control
Initial (hr:min) 2:32 +1:00 to +3:30
Final (hr:min) 2:45 +3:30 (max)
Compressive strength (percent of control)
3 days 131 90 (min)
7 days 123 90 (min)
28 days 119 90 (min)
56 days 123 90 (min)
90 days 125 n/a
6 months 121 90 (min)
1 year 128 90 (min)
Flexural strength (percent of control)
3 days 110 90 (min)
7 days 112 90 (min)
28 days 111 90 (min)
56 days 108 90 (min)
Length change (increase over control) -0.001 0.010 (max)
Relative durability factor 103 80 (min)

*Provisional Requirement

Table 2: Mixture proportions, fresh concrete properties, and ASTM C494 requirements for a Type B
admixture

Average of Three Separate Tests | Control Mixture EUCON SE S’ pec!flcatlon
equirements
Cement factor (Ib/yd?) 516 515 5175
Water (Ib/yd?) 284 260
Water-cement ratio 0.550 0.506
Coarse aggregate 1846 1843
Fine aggregate 1163 1221
Fine aggregate-total aggregate ratio 0.39 0.40
EUCON SE (oz/cwt) 0.00 4.00
Vinsol Resin (oz/cwt) 0.75 0.65
Slump (in.) 4.00 3.75 3% tY
Air content (%) 6.1 6.0 5-7 (£ 0.5 of control)
Density (Ib/ft®) 141.1 142.2
Time of setting
Initial (hr:min) 5:28 8:00
dev. of control (hr:min) 2:32 +ié?§0(r(nn'qr;)x;0
Final (hr:min) 6:56 9:41
dev. of control (hr:min) 2:45 +3:30 max
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TEC Services Project No: TEC 13-1026
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Table 3: Properties of hardened concrete

July 9, 2021

Control Mixture EUCON SE
Compressive strength (psi)
3 days 2720 3550
7 days 3330 4110
28 days 4040 4820
56 days 4180 5160
90 days 4340 5410
6 months 4430 5370
1 year 4190 5370
Flexural strength (psi)
3 days 565 620
7 days 585 655
28 days 570 635
56 days 665 715
Length change (%) -0.012 -0.011
Durability factor (%) 85 87

Table 4: Properties of fine and coarse aggregates

Aggregate Information

Fine aggregate

Coarse aggregate

Manufacturer Lambert Sand, Shorter Vulcan, Lithonia
Aggregate Type Natural sand Crushed Granite
Specific Gravity ssp 2.64 2.62
Absorption (%) 0.58 0.60

Table 5: Gradation of fine aggregate and ASTM C494 requirements

Percent passing

Sieve Fine Aggregate Specifications Requirements
No. 4 (4.75 mm) 100 95 to 100
No. 8 (2.36 mm) 93 80 to 100
No. 50 (300 pum) 17 510 30
No. 100 (150 um) 4 0to 10

Table 6: Gradation of coarse aggregate and ASTM C494 requirements

Percent passing

Sieve Coarse Aggregate Specifications Requirements
1.5in. (37.5 mm) 100 100
1.0in. (25.4 mm) 98 95 to 100
0.5in. (12.5 mm) 32 25 to 60
No. 4 (4.75 mm) 6 0to 10
No. 8 (2.36 mm) 4 Oto5
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Table 7: Admixture information

July 9, 2021

(% per BS EN 480-10:2009)

Information Admixture Information
Brand Name Eucon SE
Manufacturer Euclid Chemical Co.
Lot Number 6788055
Lot Size 3000 gallons
Specific Gravity 1.104
Solids content (%) 23.794
oH 7.42
Chloride Content 0.008

Table 8: Cement information and test data

ASTM C 150 Type I/l cement

Brand name

Portland Type I/11

Manufacturer

Coosa Cement

Chemical Analyses by Mass (%)

Silicon dioxide (SiOy) 20.6 Sulfur trioxide (SO3) 2.80
Aluminum oxide (Al>O3) 4.7 Loss on ignition (950°C) 2.8
Iron oxide (Fe203) 3.11 Insoluble residue N/A
Calcium oxide (CaO) 62.0 Alkalies as Na2O 0.59
Magnesium oxide (MgO) 2.75

Calculated Potential Compounds as per ASTM C 150-05 (%)
Tricalcium silicate (CsS) 52 Tricalcium aluminate (CsA) 7
Dicalcium silicate (C2S) 20 Tetracalcium aluminoferrite (C,AF) 9

Physical Testing and Results

Fineness Specific Surface (Blaine) 436 m*/Kg | Air Content (%) 7.0
Setting Times (Vicat) Initial 147 minutes | Autoclave Expansion (%) -0.01
Compressive 3 Day Strength (psi) 3410 Compressive 7 Day Strength (psi) 4080
C1038 Expansion @ 3.3% SOz (%) N/A False Set (%) 53
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Table 9: Yield adjusted mixture proportions, fresh concrete properties, and time of set for three control batches

July 9, 2021

Control 1 Control 2 Control 3 Average

Cement factor (Ib/yd?) 517 516 515 516
Water (Ib/yd?) 284 284 283 284
Water-cement ratio 0.550 0.550 0.550 0.550
Coarse aggregate (Ib/yd®) 1849 1846 1844 1846
Fine aggregate (Ib/yd®) 1165 1163 1162 1163
Fine aggregate-total aggregate ratio 0.387 0.387 0.387 0.387
EUCON SE, (oz/cwt) 0.00 0.00 0.00 0.00
Vinsol Resin (0z/cwt) 0.75 0.75 0.75 0.75
Slump (in.) 4.00 4.00 4.00 4.00

Air content (%) 6.1 6.1 6.1 6.1
Density (Ib/ft) 141.3 141.1 140.9 141.1

Time of setting

Initial (hr:min) 5:34 5:26 5:24 5:28
Final (hr:min) 7:19 6:52 6:37 6:56

Table 10: Yield adjusted mixture proportions, fresh concrete properties, and time of set for three test batches

containing EUCON SE

Test1 Test 2 Test 3 Average

Cement factor (Ib/yd®) 515 515 515 515
Water (Ib/yd?) 260 260 261 260
Water-cement ratio 0.506 0.506 0.506 0.506
Coarse aggregate (Ib/yd?) 1842 1842 1844 1843
Fine aggregate (Ib/yd®) 1220 1220 1222 1221
Fine aggregate-total aggregate ratio 0.398 0.398 0.398 0.398
EUCON SE (oz/cwt) 4.00 4.00 4.00 4.00
Vinsol Resin (0z/cwt) 0.65 0.65 0.65 0.65
Slump (in.) 3.50 3.75 3.75 3.75

Air content (%) 59 59 6.2 6.0
Density (Ib/ft) 142.1 142.1 142.3 142.2

Time of setting

Initial (hr:min) 8:12 8:13 7:36 8:00
Final (hr:min) 9:39 10:04 9:21 9:41
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Table 11: Properties of hardened concrete from three control test batches
Control 1 Control 2 Control 3 Average
Compressive strength (psi)
3 days 2850 2830 2480 2720
7 days 3440 3290 3260 3330
28 days 4290 3860 3970 4040
56 days 4280 4350 3910 4180
90 days 4290 4420 4300 4340
6 months 4350 4520 4430 4430
1 year 3990 4180 4390 4190
Flexural strength (psi)
3 days 565 555 570 565
7 days 625 565 565 585
28 days 550 595 570 570
56 days 685 660 645 665
Length change (%) -0.014 -0.017 -0.006 -0.012
Durability Factor (%) 84 84 87 85
Fundamental Transverse Relative Dynamic Modulus, (%)
Approximate Total Frequency, kHz Average of 2 Beams per Mix Average
Cycles Completed Control 1 | Control 2 | Control 3 | Control 1 | Control 2 | Control 3
0 cycles 2.031 2.041 2.022 NA NA NA NA
32 cycles 1.963 1.983 1.885 93 94 87 92
66 cycles 1.875 1.875 1.885 85 84 87 86
96 cycles 1.865 1.875 1.885 84 84 87 85
128 cycles 1.865 1.875 1.885 84 84 87 85
162 cycles 1.865 1.875 1.885 84 84 87 85
192 cycles 1.865 1.875 1.885 84 84 87 85
220 cycles 1.865 1.875 1.885 84 84 87 85
253 cycles 1.865 1.875 1.885 84 84 87 85
287 cycles 1.865 1.875 1.885 84 84 87 85
300 cycles 1.865 1.875 1.885 84 84 87 85
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Table 12: Properties of hardened concrete from three batches containing EUCON SE

Test 1 Test 2 Test 3 Average
Compressive strength (psi)
3 days 3410 3690 3560 3550
7 days 4050 4180 4110 4110
28 days 5050 4650 4750 4820
56 days 5330 4770 5390 5160
90 days 5490 5130 5620 5410
6 months 5350 5230 5530 5370
1 year 5650 5160 5310 5370
Flexural strength (psi)
3 days 585 630 650 620
7 days 650 610 700 655
28 days 615 660 630 635
56 days 720 730 700 715
Length change (%) -0.011 -0.017 -0.006 -0.011
Durability Factor (%) 82 889 97 87
A i mate Total Fundamental Transverse Relative Dynamic Modulus, (%)
C@E[g;qgéam eple(t)e?i Frequency, kHz Average of 2 Beams per Mix Average
Test 1 Test 2 Test 3 Test 1 Test 2 Test 3
0 cycles 2.109 2.080 2.080 NA NA NA NA
32 cycles 2.031 1.963 1.983 93 89 91 91
66 cycles 1.934 1.963 1.983 84 89 91 88
96 cycles 1.915 1.963 1.983 82 89 91 87
128 cycles 1.915 1.963 1.983 82 89 91 87
162 cycles 1.915 1.963 1.983 82 89 91 87
192 cycles 1.915 1.963 1.983 82 89 91 87
220 cycles 1.915 1.963 1.983 82 89 91 87
253 cycles 1.915 1.963 1.983 82 89 91 87
287 cycles 1.915 1.963 1.983 82 89 91 87
300 cycles 1.915 1.963 1.983 82 89 91 87

We appreciate the opportunity to provide our services to you on this project. Should you have any questions
or comments regarding this report, please feel free to contact us at your convenience.

Sincerely,

Testing, Engineering, & Consulting Services, Inc.

f\/\?%i‘“‘y Hecaads % S he s

Kimberly Pleasant Shawn P. McCormick
Laboratory Administrator Laboratory Principal
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S(3S TEC SERVICES

Testing » Engineering ® Consulting
July 9, 2021

Mrs. Katheryn L. Malusky

AASHTO

444 N. Capitol St. N.W., Suite 249 Phone: (202) 624-5815
Wiashington D.C. 20001 Email: Kmalusky@aashto.org
Subject: Final Report for Euclid’s Eucon SE, Compliance Verification for Type D Admixture

AASHTO M194-13 Standard Specification for Chemical Admixtures for Concrete
TEC Services Project No: TEC 13-1026

TEC Services Laboratory No: 20-623

NTPEP ID: CADD-2020-01-030

Dear Mrs. Malusky:

SGS TEC Services, Inc. (TEC Services) is an AASHTO R18, ANS/ISO/IEC 17025:2017 and Army Corps of
Engineers accredited laboratory. TEC Services is pleased to present this report of our compliance verification
testing of Euclid’s Eucon SE, an ASTM C494-16 Standard Specification for Chemical Admixtures for
Concrete, Type D (Water Reducing & Retarding) admixture. Our services were performed in accordance with
our service agreement date August 30, 2013.

Sample preparation and testing was performed in accordance with applicable sections of AASHTO M194-13
(2017) Standard Specifications for Chemical Admixtures for Concrete, ASTM C494 and documents referenced
therein. Material and procedures outlined in AASHTO M194 were used. Based on our results to date, Eucon
SE complies with the requirements in AASHTO M194 and Table 1 of ASTM C494. These test results pertain
only to the samples tested.

The compliance verification was performed by TEC Services in Lawrenceville, Georgia. Concrete batching
was performed on three different days in June of 2020. One control mixture and one test mixture containing
Eucon SE, both meeting the requirements of AASHTO M194 and ASTM C494 for fresh concrete properties,
were produced each day. A 1-gallon sample of Eucon SE was supplied to TEC Services by Euclid Chemical
Co. The air-entraining agent used in this testing was a vinsol resin, meeting the requirements of AASHTO
M154-12(2016) Standard Specification for Air-Entraining Admixtures for Concrete.

Testing of the concrete’s plastic properties, time of setting, compressive strengths, flexural strengths, length
change, and freeze thaw resistance were performed by TEC Services. Mixture proportions and results of our
testing are given in Tables 1 to 3. Information and test data on fine and coarse aggregates are listed in Tables
410 6. Table 7 contains information on Eucon SE. Product information and test data on the Type | cement is
included in Table 8. Test results for each of the six batches prepared for this report are included in Tables 9
thru 12.

SGS TEC SERVICES ©
ISO 17025 235 Buford Drive | Lawrenceville GA 30046 An 7
e 770-995-8000 | www.tecservices.com Ao ull





Report for Euclid’s Eucon SE, Type D Compliance Verification July 9, 2021
TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-623

Table 1: Eucon SE performance and ASTM C494 requirements for a Type D admixture

Specification
Test Results Eucon SE Requirements
Water content (percent of control) 92 95 (max)
Time of setting, deviation of control
Initial (hr:min) 2:32 +1:00 to +3:30
Final (hr:min) 2:45 +3:30 (max)
Compressive strength (percent of control)
3 days 131 110 (min)
7 days 123 110 (min)
28 days 119 110, 120* (min)
56 days 123 n/a
90 days 125 117* (min)
6 months 121 100, 113* (min)
1 year 128 100 (min)
Flexural strength (percent of control)
3 days 110 100 (min)
7 days 112 100 (min)
28 days 111 100 (min)
56 days 108 100 (min)
Length change (increase over control) -0.001 0.010 (max)
Relative durability factor 103 80 (min)

*Provisional Requirement

Table 2: Mixture proportions, fresh concrete properties, and ASTM C494 requirements for a Type D
admixture

Average of Three Separate Tests Control Mixture Eucon SE S pec!flcatlon
equirements
Cement factor (lb/yd?) 516 515 5175
Water (Ib/yd®) 284 260
Water-cement ratio 0.550 0.506
Coarse aggregate 1846 1843
Fine aggregate 1163 1221
Fine aggregate-total aggregate ratio 0.39 0.40
Eucon SE (oz/cwt) 0.00 4.00
Vinsol Resin (oz/cwt) 0.75 0.65
Slump (in.) 4.00 3.75 3%t
Air content (%) 6.1 6.0 5-7 (£ 0.5 of control)
Density (Ib/ft®) 141.1 142.2
Time of setting
Initial (hr:min) 5:28 8:00
dev. of control (hr:min) 2:32 +ié?§0(r(nn'qr;)x§0
Final (hr:min) 6:56 9:41
dev. of control (hr:min) 2:45 +3:30 max
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Report for Euclid’s Eucon SE, Type D Compliance Verification

TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-623

Table 3: Properties of hardened concrete

July 9, 2021

Control Mixture Eucon SE
Compressive strength (psi)
3 days 2720 3550
7 days 3330 4110
28 days 4040 4820
56 days 4180 5160
90 days 4340 5410
6 months 4430 5370
1 year 4190 5370
Flexural strength (psi)
3 days 565 620
7 days 585 655
28 days 570 635
56 days 665 715
Length change (%) -0.012 -0.011
Durability factor (%) 85 87

Table 4: Properties of fine and coarse aggregates

Aggregate Information

Fine aggregate

Coarse aggregate

Manufacturer Lambert Sand, Shorter Vulcan, Lithonia
Aggregate Type Natural sand Crushed Granite
Specific Gravity ssp 2.64 2.62
Absorption (%) 0.58 0.60

Table 5: Gradation of fine aggregate and ASTM C494 requirements

Percent passing

Sieve Fine Aggregate Specifications Requirements
No. 4 (4.75 mm) 100 95 to 100
No. 8 (2.36 mm) 91 80 to 100
No. 50 (300 pum) 17 510 30
No. 100 (150 um) 4 0to 10

Table 6: Gradation of coarse aggregate and ASTM C494 requirements

Percent passing

Sieve Coarse Aggregate Specifications Requirements
1.5in. (37.5 mm) 100 100
1.0in. (25.4 mm) 97 95 to 100
0.5in. (12.5 mm) 31 25 to 60
No. 4 (4.75 mm) 6 0to 10
No. 8 (2.36 mm) 4 Oto5
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Report for Euclid’s Eucon SE, Type D Compliance Verification

TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-623

Table 7: Admixture information

July 9, 2021

(% per BS EN 180-10:2009)

Information Admixture Information
Brand Name Eucon SE
Manufacturer Euclid Chemical Co.
Lot Number 6788055
Lot Size 3000 gallons
Specific Gravity 1.104
Solids content (%) 23.794
oH 7.42
Chloride Content 0.008

Table 8: Cement information and test data

ASTM C 150 Type I/ll cement

Brand name

Portland Type I/11

Manufacturer

Coosa Cement

Chemical Analyses by Mass (%)

Silicon dioxide (SiOy) 20.6 Sulfur trioxide (SO3) 2.8
Aluminum oxide (Al>O3) 4.7 Loss on ignition (950°C) 2.8
Iron oxide (Fe203) 3.11 Insoluble residue n/a
Calcium oxide (CaO) 62.0 Alkalies as Na2O 0.59
Magnesium oxide (MgO) 2.75

Calculated Potential Compounds as per ASTM C 150-05 (%)
Tricalcium silicate (CsS) 52 Tricalcium aluminate (CsA) 7
Dicalcium silicate (C2S) 20 Tetracalcium aluminoferrite (C,AF) 9

Physical Testing and Results

Fineness Specific Surface (Blaine) 436 m*/Kg | Air Content (%) 7
Setting Times (Vicat) Initial 147 minutes | Autoclave Expansion (%) 0.00
Compressive 3 Day Strength (psi) 3410 Compressive 7 Day Strength (psi) 4080
C1038 Expansion @ 3.3% SOz (%) 0.014 False Set (%) 53
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Report for Euclid’s Eucon SE, Type D Compliance Verification

TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-623

Table 9: Yield adjusted mixture proportions, fresh concrete properties, and time of set for three control batches

July 9, 2021

Control 1 Control 2 Control 3 Average

Cement factor (Ib/yd?) 517 516 515 516
Water (Ib/yd?) 284 284 283 284
Water-cement ratio 0.550 0.550 0.550 0.550
Coarse aggregate (Ib/yd®) 1849 1846 1844 1846
Fine aggregate (Ib/yd?) 1165 1163 1162 1163
Fine aggregate-total aggregate ratio 0.387 0.387 0.387 0.387
Eucon SE, (oz/cwt) 0.00 0.00 0.00 0.00
Vinsol Resin (0z/cwt) 0.75 0.75 0.75 0.75
Slump (in.) 4.00 4.00 4.00 4.00

Air content (%) 6.1 6.1 6.1 6.1
Density (Ib/ft3) 141.3 141.1 140.9 141.1

Time of setting

Initial (hr:min) 5:34 5:26 5:24 5:28
Final (hr:min) 7:19 6:52 6:37 6:56

Table 10: Yield adjusted mixture proportions, fresh concrete properties, and time of set for three test batches

containing Eucon SE

Test1 Test 2 Test 3 Average

Cement factor (Ib/yd?) 515 515 515 515
Water (Ib/yd?) 260 260 261 260
Water-cement ratio 0.506 0.506 0.506 0.506
Coarse aggregate (Ib/yd?) 1842 1842 1844 1843
Fine aggregate (Ib/yd®) 1220 1220 1222 1221
Fine aggregate-total aggregate ratio 0.398 0.398 0.398 0.398
Eucon SE (oz/cwt) 4.00 4.00 4.00 4.00
Vinsol Resin (oz/cwt) 0.65 0.65 0.65 0.65
Slump (in.) 3.50 3.75 3.75 3.75

Air content (%) 5.9 5.9 6.2 6.0
Density (Ib/ft®) 142.1 142.1 142.3 142.2

Time of setting

Initial (hr:min) 8:12 8:13 7:36 8:00
Final (hr:min) 9:39 10:04 9:21 9:41
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Report for Euclid’s Eucon SE, Type D Compliance Verification July 9, 2021
TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-623
Table 11: Properties of hardened concrete from three control test batches
Control 1 Control 2 Control 3 Average
Compressive strength (psi)
3 days 2850 2830 2480 2720
7 days 3440 3290 3260 3330
28 days 4290 3860 3970 4040
56 days 4280 4350 3910 4180
90 days 4290 4420 4300 4340
6 months 4350 4520 4430 4430
1 year 3990 4180 4390 4190
Flexural strength (psi)
3 days 565 555 570 565
7 days 625 565 565 585
28 days 550 595 570 570
56 days 685 660 645 665
Length change (%) -0.014 -0.017 -0.006 -0.012
Durability Factor (%) 84 84 87 85
Fundamental Transverse Relative Dynamic Modulus, (%)
Approximate Total Frequency, kHz Average of 2 Beams per Mix Average
Cycles Completed Control 1 | Control 2 | Control 3 | Control 1 | Control 2 | Control 3
0 cycles 2.031 2.041 2.022 NA NA NA NA
32 cycles 1.963 1.983 1.885 93 94 87 92
66 cycles 1.875 1.875 1.885 85 84 87 86
96 cycles 1.865 1.875 1.885 84 84 87 85
128 cycles 1.865 1.875 1.885 84 84 87 85
162 cycles 1.865 1.875 1.885 84 84 87 85
192 cycles 1.865 1.875 1.885 84 84 87 85
220 cycles 1.865 1.875 1.885 84 84 87 85
253 cycles 1.865 1.875 1.885 84 84 87 85
287 cycles 1.865 1.875 1.885 84 84 87 85
300 cycles 1.865 1.875 1.885 84 84 87 85
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Report for Euclid’s Eucon SE, Type D Compliance Verification July 9, 2021
TEC Services Project No: TEC 13-1026
TEC Services Laboratory No: 20-623

Table 12: Properties of hardened concrete from three batches containing Eucon SE

Test 1 Test 2 Test 3 Average
Compressive strength (psi)
3 days 3410 3690 3560 3550
7 days 4050 4180 4110 4110
28 days 5050 4650 4750 4820
56 days 5330 4770 5390 5160
90 days 5490 5130 5620 5410
6 months 5350 5230 5530 5370
1 year 5650 5160 5310 5370
Flexural strength (psi)
3 days 585 630 650 620
7 days 650 610 700 655
28 days 615 660 630 635
56 days 720 730 700 715
Length change (%) -0.011 -0.017 -0.006 -0.011
Durability Factor (%) 82 89 91 87
A i mate Total Fundamental Transverse Relative Dynamic Modulus, (%)
C@E[g;qgéam eple(t)e?i Frequency, kHz Average of 2 Beams per Mix Average
Test 1 Test 2 Test 3 Test 1 Test 2 Test 3
0 cycles 2.109 2.080 2.080 NA NA NA NA
32 cycles 2.031 1.963 1.983 93 89 91 91
66 cycles 1.934 1.963 1.983 84 89 91 88
96 cycles 1.915 1.963 1.983 82 89 91 87
128 cycles 1.915 1.963 1.983 82 89 91 87
162 cycles 1.915 1.963 1.983 82 89 91 87
192 cycles 1.915 1.963 1.983 82 89 91 87
220 cycles 1.915 1.963 1.983 82 89 91 87
253 cycles 1.915 1.963 1.983 82 89 91 87
287 cycles 1.915 1.963 1.983 82 89 91 87
300 cycles 1.915 1.963 1.983 82 89 91 87

We appreciate the opportunity to provide our services to you on this project. Should you have any questions
or comments regarding this report, please feel free to contact us at your convenience.

Sincerely,

Testing, Engineering, & Consulting Services, Inc.

f\/\?%i‘“‘y Hecaads % S he s

Kimberly Pleasant Shawn P. McCormick
Laboratory Administrator Laboratory Principal
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