
5-5110 Implementation Training Workshop for 
Best Practices for Repairing Spalls in Concrete Pavements 

Agenda 

January 8, 2008 

9:00 Part 1 -Engineers and Planners 

• Introductions 

• Preparation of Surface 

• Materials 

• Effect of Thermal Coefficient and Modulus of Elasticity 

• Evaluation of Field Repairs 

• Environmental and Safety Considerations 

• Mixing and Placing 

• Material Requirements 

• Material Selection Process 

• Reference Materials 

• Where Do We Go From Here? 

11:00 Part 2- Maintenance Supervisors and Inspectors 

• Introductions 

• Preparation of Surface 

• Materials 

• Evaluation of Field Repairs 

• Environmental and Safety 

• Mixing and Placing 

• Summary of Materials 

• Reference Materials 

• Where Do We Go From Here? 



IPR 5-5110 
Repair of Spalls in 

ConcretePavements 

Training for Maintenance 
Supervisors 

and Inspectors 

Training Session for 
Maintenance 

• Part of the implementation effort of 
5110 

• 5110 was a one-year study that had the 
objective of identifying appropriate 
repair materials for spalls in concrete 
pavements 

ObJective 

• To provide you with the information 
that will enable you to make repairs of 
spalls in concrete pavements. 
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CTRITTI Support for You 
• David Fowler and David Whitney of CTR 

and Dan Zollinger of TTl will conduct the 
training sessions and will provide 
technical support for you. 

• We will attend some of the training 
sessions that you conduct to offer our 
assistance. 

• We will be available to help you at any 
time during the next year as you 
implement this research. 

Additional Resources 
• We will provide you with a notebook 

that contains: 
- TxDOT specifications 
-Copies of slides for training engineers 

and maintenance personnel. 
-5110 report 

Outline of Presentation 

• Introduction 
• Preparation of repair area 
• Types of repair materials 
• Mixing and placing materials 
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Preparation of Repair Area 

• Remove old concrete or repair material 
• Chip with light hammer all loose 

concrete 

Preparation 

• Saw Cut vs Non-Saw Cut 
-Generally the repairs are less likely to 

spall at the edge if a saw cut is used. 
- Most repair materials, particularly the 

non-polymers, do not perform well 
when feather edge is used. 

- TxDOT 720 requires a 1 %-in. deep 
vertical cut around repairs when using 
hydraulic cements. 

-The disadvantage is the extra step in 
the repair process and associated cost 

Surface Preparation 

• Saw cut as needed for non hydraulic cements 

Cut out 

depth of opal! 

Cut vertical edge 

Ya in. 

No saw cut, 

feathered edge 
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Saw Cutting 

Concrete Removal 

• Chipping hammers less than 15 lbs or 
hydro-demolition equipment should be 
used. 

• Heavier chipping hammers can damage 
the concrete below the surface or 
around the perimeter. 

Preparation of Repair Area 

• Sandblast and blow out spall area 
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Sandblast precautions 

• If air compressors are used, care 
should be taken to ensure that an oil 
trap is used to prevent an oil film from 
being placed on the surface of the 
repair that could prevent good bond. 

Steel Replacement 

• Clean all rebars of scale or other 
materials that could reduce bond. 

• Replace or lap new rebars when 25% or 
more of the bar cross section has been 
lost due to corrosion or cutting. 

P ... paratlon of Repair Areta 

• Prime Surface (If required by 
manufacturer) 
- Required by: 

• Fibrescreed 
• Delpatch 
• FlexKrate 
• Wabo ElastoPatch 
• Flexpatch- Only if repair is less than 1" deep. 
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Repair Materials Choices 

• Non-Hydraulic Cement Products-
- Must meet TxDOT DMS 6170, Polymeric 

Materials for Patching Spalls in Concrete 
Pavement 

-Pre approved list, polyptch, from CST M&P. 

• Hydraulic Cement Products 
-Must be approved by CST M&P, too. 
-Still working on DMS 4655, Rapid Hardening 

Cementitious Materials for Patching Concrete 
Pavement 

Types of Materials 
• Polymeric (Polyurethane, Vinyl Esters, 

Epoxy) 

• Many different brand names: 

FlexKrete - Vinyl Ester 
FlexPatch - Epoxy 
Delpatch - Polyurethane 
Wabo ElastoPatch - Polyurethane 
RSP - Polyurethane 

What are polymers? 

• They are made from combining two or 
more chemicals to produce a long 
chain molecule. 

• They start as individual molecules, 
similar to individual beads for a 
necklace, called resins or monomers. 

• When they cure, all the molecules link 
together to form a very long necklace­
like chain, with several thousand 
molecules. 
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Polymerization Model 

. . . . .. . . · ... . . . . . . . . . . . . . . ... ~ ·: .. 
I . . .·. ·' . . . . . 

Curing: Monomers and 
Resins 

Curing: Epoxy Resins 
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POLYMERIZATION (CURING) 
• The key is to get them to link together at 

just the right speed so the polymer 
doesn't cure too fast or too slow. 

• For repairs, the resins are mixed with 
curing agents, sometimes called 
hardeners, and with aggregate, usually 
sand and sometimes pea gravel. 

• Just like concrete, retarders and 
accelerators can be added to control the 
curing time 

POLYMER CONCRETE 
• The resulting material is called polymer 

concrete-aggregate glued together with 
polymers, or plastics. 

• Polymer concrete is very durable, water tight, 
and wear resistant. 

• It bonds very well to dry concrete-but that is 
important-usually the aggregate and concrete 
need to be dry. 

• Some of the polyurethanes are different-they 
can work with wet surfaces and wet aggregate. 

POLYMER CONCRETE 

• Polymer concrete can be made very 
flexible (ability to stretch without 
breaking-think of chewing gum!) 
which is better for repairs than a very 
brittle material which cracks easily. 

• Most of the polymer concretes we will 
be talking about are very ductile, but 
hard enough to wear well. 
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Polymer Concretes 
• But there are no free lunches­

polymers cost a lot more than portland 
cement. 

• But their ability to bond and stay in the 
repair without cracking may make them 
very cost effective. 

• When you make a repair you don't want 
to be going back any time soon. 

• So material costs may not be nearly as 
important for repairs as for new 
construction. 

Types of Materials 

• Modified Bitumen 
- Fibrescreed - a hot 

applied synthetic 
polymer modified 
resin compound 
containing mineral 
fillers, chopped fibers, 
sand and graded 
granite aggregate. 

Requirements 

• Fiberscreed requires special equipment 
to heat the bitumen, similar to making 
hot mix. 

• The repair material is basically asphalt 
based. 

• It will not have the strength or wear 
resistance of most of the other repair 
materials. 
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Types of Materials 

• Rapid Setting Cement 
-Rapid Set 

• Chemically 33% calcium sulfo-aluminate and 
67% di-calcium silicate. 

• Add water per instructions to activate. 

Types of Materials 

• Magnesium Phosphate 
-EucoSpeed 
-Pavemend 
-MgKrete 

What is magnesium 
phosphate? 

• Magnesium phosphate is a special 
chemical that reacts with water and 
sets very quickly. 

• It is mixed with aggregate very similar 
to portland cement. 

• In hot weather, it has to be retarded or 
it will set faster than it can be placed 
and finished. 
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Costs 

• Material costs 

• Labor and installation costs 

• Maintenance and life time costs 

Cost and Storage life 
Approximate Storage 

Material: Material Price LHo 
(por cui>lc foot) (yoars) 

Wabo ElastoPatch (Eiastomeric) $160.00 1 

Delpalch (Eiastomeric) 
$145.00 2 

RSP (Eiastomeric) $52.00 0.5 

Fibrescre<>d (Eiastomeric) 
$101 .00 2 

FlexKrete (Semi-Rigid) $110.00 0.5 

FloxPatch (Semi-Rigid) $115.00 2 

RapidSot (Semi-Rigid) $26.00 1 

EucoSpaod (Semi-Rigid) $43.00 1 

Pavemond (Semi-Rigid) Not Availab~ 3 

Results of Field Evaluations 

• Houston 

• I 35 near Alvarado in Ft. Worth District 
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Field Evaluation • Houston 

Cores taken to determine field 
bond strength of three different 
products: WaboCrete, 
Fibrescreed, Delpatch, 
FlexPatch 

Results were inconclusive due to 
the limited field samples 
available for testing, and the 
failure modes. (Only one 
material failed at the bond line) 

• However, visual evaluations of many 
repairs over a period of about six years 
in Houston indicate that the low 
modulus repair materials, particularly 
urethanes, have performed extremely 
well. 

• In many, even most, cases, the crack at 
the bottom of the spall has not 
reflected through the urethane repair 
material after several years in place. 

Field Evaluation· 
1-35 Alvarado 

• Manufacturers' representatives placed 
five repair materials in tracks made in 
fresh concrete pavement by a motorist. 

• Original repair material lasted several 
years, was removed, and new materials 
were placed in summer 2005 

• This evaluation occurred one year after 
placement. 
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Alvarado Re.,.lr Teat Section 
One year after placement 

• Polymer Concretes 
- Delpatch (polyurethane) 
- FlexPatch (epoxy) 

• Magnesium Phosphates 
-EucoSpeed 
-Pavemend 
- MgKrete 

• Materials placed by manufacturers' reps so 
that there was no question that they were 
placed properly. 

• Pavemend 
• EucoSpeed 
• MgKrete 

Pavemend- note formed joints at 
cracks In ftrtlr.aln•• ftawMft4Mt 
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Pavemend- note cracking 

Pavemend· cracks at 

Pavemencl-closely spaced 
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Plavemencl- severe cracking 

Pavemend- surface spelling 

EucoSpeecl- placed In rain 
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EucoSpeed- reflective cracking, 
placed In rain (rough surface) 

EucoSpeecl· placed after rain 

EucoSpeed- note reflective 
cracking 
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EucoSpeed- note cracking 

EucoSpeed- cracks at 
boundaries 
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MgKrete- note blisters and 
cracks 

MgKrete- severe spalllng 

MgKrete- cracking and spelling 

18 



MgKrete- cracking and spelling 

MgKrete- cracking 

Polymer Concretes 

• FlexPatch- Epoxy Polymer Concrete 

• Delpatch- Polyurethane Polymer 
Concrete 
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FlexPatch 

FlexPatch- In about 100ft., one 
transverse crack 

FlexPatch· continuous crack at 
boundaries 
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FlexPatch 

FlexPatch- crack at Intersection 
with lln11Cra1ta 

Del patch 
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Delpatch- excellent condition 

Delpatch· no cracking at 
boundaries or on interior 

Summary of Performance 
• Delpatch- clearly performed the best. No 

cracks, spalling or other signs of distress. 
Estimated life- Minimum of 15-20 years 

• FlexPatch- only one transverse crack, no 
spalling or other interior cracking, but 
continuous cracks at boundaries. 
Estimated life- 4-5 years 

• EucoSpeed- developed spalls when 
installed during rain. Fine cracks in 
interior and along some boundaries even 
when installed dry. Estimated life- 4-5 
years. 
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• Pavemend- considerable cracking 
and some surface spalling. Estimated 
life - 3 to 4 years 

• MgKrete- Considerable surface 
spalling; blisters formed on surface 
during placement and later developed 
spalls. Considerable cracking. 
Estimated life - 2 to 3 years 

Conclusions 

• Polyurethane polymer concrete, 
Delpatch, clearly outperformed all other 
materials. This has been confirmed in 
the Houston District where repairs have 
been in place for 5 years or more and 
show no signs of distress. The 
excellent performance is due to the 
very low modulus, high elongation and 
excellent bond. 

• The FlexPatch, which is an epoxy 
polymer concrete, looked very good 
except for continuous cracks along the 
boundary which are likely to result in 
failure within 5 years. 

• The magnesuim phosphates developed 
significant cracking and spalling. The 
EucoSpeed has finer cracks than the 
others. MgKrete was clearly the 
poorest performer of all materials 
tested at the site. The poor 
performance of these materials is due 
to the high modulus and low ductility. 
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Environmental and Safety 
Considerations 

• Environmental: 
- Clean up: 

• Magnesium Phosphates and Rapid Setting 
Mixes 

- Clean up with water 

• Delpatch 
-Denatured alcohol 

• Flexkrete 
-Acetone 

• Flexpatch 
- Any solvent such as mineral spirits 

• RSP and Wabo ElastoPatch 
- Not specified 

Environmental and Safety 
Considerations (Continued) 

- Proper Disposal of Materials 
• Magnesium Phosphates and Rapid Setting 

Mixes 
-Normal disposal of unused product 

• Urethanes 
- Special disposal of unmixed product 

Environmental and Safety 
Considerations 

• Safety 
• Hard hats 
• Steel-toed boots 
• Safety glasses 
• Back support belts 

-Urethanes 
• Latex gloves 
• Well ventilated area or respirator protection 
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• Temperature 
-Cool temperatures retard and slow down cure 

-Warmer temperatures accelerate cure time, 
and may cause blistering or cracking. 

• Moisture 
-Urethane materials do not like water 

contamination . Surface must be kept dry. 

Mixing and Placing 

• Delpatch: 
- Mix 3000 ml part "A" 

component with 1 500ml 
part "B" component for 1 0 
seconds. Add pre-bagged, 
very dry aggregate and 
mix an additional minute 

- Pour material into spall 

-Texture surface with trowel 

Mixing and Placing 
• FlexKrete: 

-Mix 1gallon of 
FlexKrete with 1.2 oz of 
catalyst•. Mix for 30 to 
60 seconds. Add 3 to 4 
gallons of sand and 
mix thoroughly for 2 
minutes. 

- Pour material into spall 
-Trowel into place 
*caution to prwent chemical burns 
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Mixing and Placing 

• WaboEiastoPatch: 
-Mix part "A" component with " B" in a 

1:1 ratio for 2 minutes. Add packaged 
aggregate and mix an additional 2 
minutes until well blended. 

- Pour material into spall. 

Mixing and Placing 

• FlexPatch: 
-Mix prepackaged part 

"A" component with " B" 
for 3 minutes. Slowly 
add "C" component 
(aggregate) and "A-B" 
liquid until well blended. 

-Pour material into spall. 
- Finish with steel trowel. 

Mixing and Placing 

• RSP: 
- Place aggregate into spall area. 
-Mix part "A" component with " B" 

component in 1:1 ratio. 
- Pour material over aggregate in spall. 
-Apply sand to top of repair. 
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Mixing and Placing 
• EucoSpeed: 

- Add 0.4 to 0.5 gallons of 
water to 50-lb. bag of 
Material. Mix for 2 
minutes. May extend with 
an additional 30 lbs of 
pea gravel, mix an 
additional minute. 

- Pour material into spall. 
-Trowel material, broom 

finish. 

Mixing and Placing 

• Pavemend 15: 
- Add 1.0 gallon of 

water to 45-lb uu'''"""'-­
of material. Mix until 
temperature has 
reached 95 degrees. 

- Pour material into 
spall. 

Mixing and Placing 

• Rapid Set: 
- Add 3 to 5 quarts of water for each 

60-lb bag of material. Mix for 2 
minutes. Mix 1 to 3 minutes until of 
uniform consistency 

- Pour material into spall. 
-Trowel, float or broom finish. 
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Mixing and Placing 

• FibreScreed: 
-Material placed by contractor with 

proper equipment. 
• Place packaged material in machine. 
• Once material at proper temperature 

(375 to 380 degrees) apply to spall 
area in 2" lifts. Add W ' bulking stone 
with each lift. Continue until flush 
with surface. 

• Apply aggregate topping coat for 
skid resistance. (larger aggregates 
make for noisier ride) 

Mixing And Placing 

• Reestablish joint for Rigid Materials 
(saw cutting through depth of patch, 
then fill with approved joint sealer) 

Set Time 

• Many products have 
additional additives which 
can ....... up, and slow 
down set times and 
workability. 

• Many companies also 
produce dlft'went 
formulations foto d.,.,..nt 
tempenotures which atr.ct 
set time. 

M•tertal: 

W.bo Elllalo1'81oh 

o.lp.toh 

RSP 
Fl ..... oiMd 

FluKNte 

FluPaloh 

Rll!li<lhl 
E~ 

Pe-d 

lnltl .... tn-
(ml•u-) 

zz 
10 

8 .. 
• 
83 

24 

17 

13 

•• Not chemically ectiYIIted, temperature controfled 
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Curing and Retum to Traffic 

Material: Return to traffic 
at 75 to 80° 

Wabo Elutol'atch 1 hr 
Dalpn:h 1 hr 

Abnlecreed 15 min -1 hr 
AexKrelle 1.5 hrs 
AexPatch 1-2 hrs 
RllpldSet 1 hr 

EucoSpeed 1 hr ... ~ 1.5 hrs 

Summary: Polymer Materials 

Moisture Ready for Cost, 
Material Flexibility Sensitivity traffic cu. ft. 

WaboEP Flexible Yes 1 hr. $160 

Delpatch Flexible Yes 1 hr. $145 
RSP Semi flex Yes 1 hr. $52 

Flexpatch Flexible Some 1-2 hrs. $115 

FlexKrete Semi flex Yes 1.5 hrs. $110 

Summary: 
Mag Phosphate, PCC, AaphaH 

Moisture Cost, 
Material Flexibility Sensitivity Set Time Cu. ft. 

EucoSpeed Brittle Yes 1 hr. $43 
Pave mend Brittle Yes 1.5 hrs. NJA 
MgKrete Brittle Yes 1 hr. 

Rapid Set Brittle No 1 hr. $26 
Fibrescreed Flexible Yes ~-1 hr. $101 
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Sp~~ll Rep~~lr Options 

We8ther Spilll Type M8teri81S Comments 

(S~tJDI&lJO, ~-41JlB, Type I - Flexible 

CA?) Flox-te .., 

lj!ji;<J':)tnp<9:):= Dol Patch awface must be dry 

WaboElaatopatch..; (compreued•lr) 

Flllxplltch - OK on damp •urt.c:e 

££F<"f::~t!Jp<0SF Deep•31n. Type 1- Flexible Recommended 
(llstad-) (extendwlthCA,but 

Trpeii-Rigld atill higher coot) 

Eucoopead Lower cost 
Ropld Sot alternatives 

Table based on studied materials only. Always consult with TxDOT CST P&M 
for their list of approved materials or to evaluate promising new materials. 

Sp~~ll Rep~~lr Options 

Wellther SPill I M8terl81 Specify/ 
Conditions Type Type Choices 

COLD .. 55f '!:J}}z.!Jb!t/ Type I - Flexible swface must be dry 

Floxt<role (compreued •lr) 

DeiP8tch 

W•boEllstoplltch 

COUJ .. 55f ...... Type I - Flexible 
Flex-.. 

Recommendad with 
addadCA 

Del Patch (still mo<e coatty) 

WeboElastopatch 

Type II - Rigid L ... expenstve 
Eucoopoad, •lt....,.te 

Rapid Sol 

Tablo based on studied materials only. AJways consult with TxDOT CST P&M lor 
their list of approved materials or to evaluate promising new materials. 

Sp~~ll Rep~~lr Options 

Wellther Spill I M8terl81 Specify/ 
Conditions Type Type Choices 

HOT>86F ~ Type 1- Flexible Dry Surface 

Flexpatch 
FlexKrete 
DeJPotch --

HOT>95F ...... Type I - Flexible Reconmoe-
flexplltch -·d-C:A 

FlexKrete 
(atlll1110re costly) 

DeiPotch 
Webol!! ... toPIItcll 

Type II - Rigid Len Cootly 
E•cospeed, olteno-
lloptda.t 
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For Emergency Repairs 
• Sudden-problem pavement spalls-

- Keep small stock of moisture-insensitive, low­
modulus, epoxy mortar concrete-patching system for 
repairs above 55F. Polyurethanes and Polyesters can 
more easily accommodate dry temperature extremes. 

- For deep spalls keep bags of dried Y.-inch coarse 
aggregate to extend the mortar (as per manufacturers 
instructions). 

- Cool weather bring malls to room temp. over night. 
- Make repairs at temperatures above 50F on sound, 

clean, and dry or minimally damp substrates. 

• Use for emergencies on bridge decks, too. 

Qu .. tlons? 
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IPR 5-5110 
Repair of Spalls 

In Concrete Pavements 

Training for Engineers 

Training Session for 
Eng ln..,. 

• Purpose: To provide training required to 
train personnel to select the appropriate 
repair materials and to specify the repair 
procedures 

• Part of the implementation effort of 5110 

Resources 

• You will be given a folder of resource 
materials: 
- Slides for presentation 

-Handouts 

- Evaluation forms 

- TxDOT specifications 
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Outline of Presentation 

• Preparation of repair area 
• Materials 

• Field tests 
• Selection of materials 

Preparation of Repair 
Area 

• Remove old concrete or repair material 
• Chip with light hammer all loose concrete 

Preparation 

• Saw Cut vs Non-Saw Cut 
-Generally the repairs are less likely to 

spall at the edge if a saw cut is used. 
- Most repair materials, particularly the non­

polymers, do not perform well when 
feather edge is used. 

- TxDOT 720 requires a 1 l-12-in. deep 
vertical cut around repairs when using 
hydraulic cements. 

-The disadvantage is the extra step in the 
repair process and associated cost 
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Surface Preparation 

• Saw cut as needed for non hydraulic 
CementS Not Recommended 

~~~ 
Cut out depth of •.-n Cut vertic* lldge ~in. No nw c:ut, r .. u..c~ .og. 

Saw Cutting 

Concete Removal 
• Chipping hammers less than 15 lbs or 

hydrodemolition equipment should be 
used for removing concrete. 

• Heavier chipping hammers can damage 
the concrete below the surface or around 
the perimeter. 

• Hydrodemolition requires a great deal of 
water which may have to be captured and 
will also produce a wet surface that may 
have to be dried before some materials 
can be applied. 
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Preparation of Repair 
Area 

• Sandblast and blow out spall area 

Sandblast Precautions 

10 

• If air compressors are used, care should 
be taken to ensure that an oil trap is used 
to prevent an oil film from being placed on 
the surface of the repair that could prevent 
good bond. 

Moisture Condition of 
Surface 

• Normally the surface should be dry. 

11 

• For hydraulic cements (those that have 
water in the mix) can normally be damp or 
SSD 

• Most polymers should be dry. Blow 
surface with air or lightly dry with a torch. 

12 
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Steel Replacement 

• Clean all exposed rebars (if any) of scale 
or other materials that could reduce bond. 

• Replace or lap new rebars when 25% or 
more of the bar cross section has been 
lost due to corrosion or cutting. 

Preparation of Repair 
Area 

• Prime Surface (If required by 
manufacturer) 
- Required by: 

• Fibrescreed 

• Delpatch 
• FlexKrete 

• Wabo ElastoPatch 
• Flexpatch- Only if repair is less than 1" deep. 

Repair Materials 

13 

,. 

15 
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Types of Materials 

• Polymeric (Polyurethane, Vinyl Esters, Epoxy) 
• Many different brand names: 

FlexKrete - Vinyl Ester 

FlexPatch - Epoxy 

Delpatch - Polyurethane 
Wabo ElastoPatch- Polyurethane 
ASP - Polyurethane 

What are Polymers? 

• They are made from combining two or 
more chemicals to produce a long chain 
molecule. 

• They start as individual molecules, similar 
to individual beads for a necklace, called 
resins or monomers. 

• When they cure, all the molecules link 
together to form a very long necklace-like 
chain, with several thousand molecules. 

Polymerization Model 

. . . . . . .. .. . . . . . . . . . . . . . . . . 
• ._ I ~ •:•• . 

t .... ·' . . ' .. 

16 

17 

18 
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Curing: Monomers and 
Resins 

Curing: Epoxy Resins 

Polymerization (Curing) 
• The key is to get them to link together 

at just the right speed so the polymer 
doesn't cure too fast or too slow. 

• For repairs, the resins are mixed with 
curing agents, sometimes called 
hardeners, and with aggregate, usually 
sand and sometimes pea gravel. 

• Just like concrete, retarders and 
accelerators can be added to control 
the curing time 

20 

21 
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Polymer Concrete 

• The resulting material is called polymer 
concrete-aggregate glued together with 
polymers, or plastics. 

• Polymer concrete is very durable, water tight, 
and wear resistant. 

• It bonds very well to dry concrete-but that 
is important-usually the aggregate and 
concrete need to be dry. 

• Some of the polyurethanes are different­
they can work with wet surfaces and wet 
aggregate. 

Polymer Concrete 

22 

• Polymer concrete can be made very 
flexible (ability to stretch without 
breaking-think of chewing gum!) which is 
better for repairs than a very brittle 
material which cracks easily. 

• Most of the polymer concretes we will be 
talking about are very ductile, but tough 
enough to wear well. 

Polymer Concrete 
• But there are no free lunches­

polymers cost a lot more than portland 
cement. 

• But their ability to bond and stay in the 
repair without cracking may make them 
very cost effective. 

• When you make a repair you don't want 
to be going back any time soon. 

• So material costs may not be nearly as 
important for repairs as for new 
construction. 2• 
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Types of Materials 

• Modified Bitumen 
- Fibrescreed - a hot 

applied synthetic 
polymer modified 
resin compound 
containing mineral 
fillers, chopped fibers, 
sand and graded 
granite aggregate. 

Requirements 

25 

• Fiberscreed requires special equipment to 
heat the bitumen, similar to making hot 
mix. 

• The repair material is basically asphalt 
based. 

• It will not have the strength or wear 
resistance of most of the other repair 
materials. 

Types of Materials 

• Rapid Setting Cement 
-Rapid Set 

• Chemically 33% calcium sulfoaluminate and 

67% dicalcium silicate. 

• Water is added to mix 

27 
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Types of Materials 

• Magnesium Phosphate 
- EucoSpeed 

- Pavemend 

- MgKrete 

What Is Magnesium 
Phosphate? 

• Magnesium phosphate is a special 
chemical that reacts with water and sets 
very quickly. 

• It is mixed with aggregate very similar to 
portland cement. 

• In hot weather, it has to be retarded or it 
will set faster than it can be placed and 
finished. 

Costs 

• Material costs 

• Labor and installation costs 

• Maintenance and life time costs 

28 
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• A laboratory test program was conducted 
to evaluate the program. 

• Laboratory results were used to better 
understand the field performance. 

Results - Set Time 
Comparison 

• Many products have 
additional additives which can 
speed up, and slow down set 
times and worl<ability. 

• Many companies also 
produce different formulations 
for different temperatures 
which effect set time. 

Material: 

Wobo 
ElaatoPatch 

OetpaitCh 

ASP 

FlbrescrMCI 

Ft.xKrete 

FlexPatch 

RopidS.I 

EucoSpood 

Povomond 

Initial Set Time 
(minutes 

23 

80 

6 

Temperature 
Depondent 

11 

55 

23 

17 

13 

Material Classification 

Products to Be TyptJofMatwial -·· Tested: Proportlu 

RSP Polyurethane Polymer Concrete SemiRigid 

Del patch Polyurethane Polymer Concre~e Flexible 

Wabo ElastoPatch Polyurethane Polymer Concrete Flexible 

AexPatch (SSl) Epoxy Polymer Concrete SemiRigid 

FlexKrete Thermosetting Vl"lyt Polymer Concrete SemiRigid 

EucoSpeed MP Magnesium Potyphosphate Rigid 

MgKrete Magnesium Polyphosphale Rigid 

Pavemend 15 Magnesium Polyphosphale Rigid 
RepidS.. Hydraulic Cement Rigid 

Fbrescreed Polymer Modified Bitumen Flexible 

31 

33 
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Results - Compressive 
Strengths 

For Rigid and Semi-Rigid Materials at 24 hours 

e.ooo,--------------, 

J;'·"" t--1.-r------------1 
5 !'.000 
'!3.000 
i i 2,000 1-- -

1---V1 ,000 

Results - Compressive 
Strengths 

Found that 
"Flexible" and 
some "Semi-rigid' 
materials were too 
flexible for 
conventional tests 

Results - Flexural 
Strengths 

For Rigid and Semi-Rigid Materials at 24 hours 

24-tlr A-.ge Flour .. Strengtlw 

36 
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Results - Flexural 
Strengths 

Found that some 
materials were too 
flexible for 
conventional tests 

Only able to test 
'Rigid' and 'Semi-rigid' 
materials 

Results • Modulus 

Moctull.ls ~ ElaosNIIy {M 70 ..,._F) 
11,000,000 -- RleWM .... ...._ 

I I •. 0<10.0<10 
t s-kieldM-W. I I . 0<100<10 I I , .... ble ......... 

3,000,000 - - I 

• 
=n ·-~ I 

i >.0<100<10 -
l ! ~- I 1,000,000 - 1 H1 1 n -- ·~- 1 

·- - I 0 ··-
//./// ~//// .... .. _ .... 

Results - Shrinkage 

38 

.---------------, Rigid materials 
experienced 
low to 
moderate 
shrinkage 
values. 

Semi-Rigid and 
flexible 
materials 
experienced 
moderate to L ___ _ ~1·~ ... ~·,.~·~0 '"'~1 ___ _j high shrinkage 
values. 30 
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Results • COTE 

eo.mottntoiTMn"MIEx$11111-'otl 

,. .. 
., .. 
"" CoTEA¥Qt101NomiiWICorv .. .... 

I .... 
l II ,.,. 

IOHi I l ln 
/ ..... 

/,/,.., ///,// .# /# 
~ ... .w _.if 

Rigid materials 
experienced 
COTE which 
were comparable 
o normal 

concrete. 
t 

Semi-Rigid and 
flexible materials 
experienced 
COTE values 
which were 3 to 
10timesthe 
values of nolllJal 
concrete. 

Results - Tensile Bond 
Strength Results mixed, 

...... 
l• .o- • 70' a100'! 

in some cases 
showed good 
performance 
from each 
category of 
material. 

Difficult to get an 
consistent test of 
bond strength 
since bonding 
surface different 
for each spall., 

Results - Abrasion 
Resistance 

Alti"MMonRMittlnce 

~~. 
0 = r, 8 rli 
/ ..,-""' , .. / // /'' .;.; # /' 

"" ·- .... 

Polymer 
concretes 
showed 
consistently 
good 
performance 
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Discussion 
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Materials with low 
elastic moduli had 
correspondingly 
high COTE, and 
shrinkage values . 

Materials with high 
elastic moduli had 
correspondingly 

' o 1,000.000 2.000.000 s.ooo.ooo 4,ooo.ooo •.ooo.ooo •.ooo.ooo low COTE and 
.____ ____ ..... _._-_''""------' shrinkage values. 

Discussion 
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0 • • n n 
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6,000,000 
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4.000.000 1 
'000000 ! . 
2 .000.000 ! 
1,000,000 

What Does Coefficient of 
Thermal Expansion and 

Modulus of Elasticity 
Have to Do with Repair 

Materials? 

• A lot! 
• May be the most important properties for 

repair materials 

43 
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COTE 
• Coefficient of thermal expansion (COTE) 

has the units of inches/inch/degree 
Fahrenheit 

• Concrete has a COTE of 4 to 7x1 o-s 
inJinJdeg F 

• If the COTE, for example, is 6x1 o-s 
inJinJdeg F, and we increase the 
temperature 1 degree, a one-inch-long 
piece of concrete would expand: 

6x1 Q-6 inJinJdeg F X 1 in_ X 1 deg_ = 6x1 Q-6 

in_ 

• However, if that piece of concrete was 
held between two pieces of concrete or 
bonded to the substrate so that it couldn't 
expand, what would happen? 

• It would be the same thing as letting it 
expand and then pushing it back to the 
original position_ 

• That would require force as a result of 
stress_ 

• How would you calculate the stress? 

.. 

47 

.. 
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Stress-Strain Diagram 

MOE 

MOI!•_I_or 

• .._.::c ....... •IIO£ 

Stress St,.ln Behavior 
Modulus and COTE at 

Work 

.. 

--- --- 50 
• Note that strain has the units of 

inches/inch 

• That is the unit of COTE per degree F 

• So we can find stress due to a material 
being restrained against movement due to 
thermal change by multiplying 

COTE x Modulus of elasticity (E) x deg. F 

51 
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How Much Stress Is 
Caused by a 1• 

Temperature Change? 
• Limestone aggregate concrete 

-E = 3 to 4.5 x 1 06 psi 
-COTE = 4 to 5x1 Q·6 in./in./deg F 
Stress = COTE x E = 12 to 22 psi/deg. F 

• Silicious river gravel concrete 
-E = 4 to 5 x 1 06 psi 

-COTE = 6 to 7x1 o·6 in./in./deg F 
Stress = 24 to 35 psildeg. F 

How Much Stress Is 
Caused In Polymer Repair 

Materials? 
• The COTE is much higher, but the E is much 

lower so as a result the stress is much lower in 
many polymer materials 

• Stress ranges considerably: 
• Delpatch (E=7400 psi, COTE= 65x1o-s> 

Stress = 7 400 x 65x1 o-s in.lin./deg F = 0.48 
psi/deg. F 

• RSP (E=200,000 psi, COTE= 37x10-6l 
Stress= 200,000 x 37x1 o-s in.lin./deg F = 
7.4 psildeg. F 

What Have We Leamed 
about COTE and E? 

• From the field tests we have learned that the 
polymers that had low E performed the best. 

53 

• Materials that had a COTE x E less than 1 0 
psildeg F seemed to perform better than the 
rigid materials that had a COTE x E greater than 
10. 

• Does that mean that hydraulic cements are 
never good repair materials? 
-Probably not, but the research in this study did 
not identify any that performed nearly as well. 

18 



Example Calculation 

• If a temperature drop of 30°F occurs in a 
MgKrete repair and the coefficient of 
thermal expansion is 6x10-6 in/in/°F, the 
Strain iS 30 X 6X1 0-6 = 0.18 X 10-3 in/in. 

• If the repair is 100 inches long, the 
contraction would be 0_18 x 1 o-3 in/in x 1 00 
in_ = 0-018 in. 

• However, if the repair is bonded to 
concrete on each end and can't move, it 
would be the same as letting the repair 
contract and then pulling it back so that it 
is in the original position. 

• The stress required would be the strain 
times the modulus of elasticity. If the 
modulus is 3. 7 x 1 06 psi, the stress 
required to keep the repair from 
contracting is 0_18 x 1 o-3 in/in x 3_7 x 1 OS 
psi= 666 psi 

.. 

.. 

• Would the concrete crack if it is restrained 
against movement? 

• The tensile strength of MgKrete can be 
estimated from its flexural strength which 
is approximately 500 psi which is less than 
the tensile stress, 666 psi, caused by the 
drop in temperature. 

• Cr~a~a~a-ckl! 

57 
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• But let's look at one of the polymer concretes, 
Del patch. 

• The modulus is 7400 psi (that's right, 7400 
psi) and the coefficient of expansion is 65 x10· 
s inlin/°F. For the same 30°F drop in 
temperature, the strain would be 30°F x 65 x 
1 o-s in/in/oF = 0.00195 in/in. The stress would 
be 0.00195 in/in x 7400 psi= 14 psi. 

• The tenisile bond strength of these materials 
is 50 to 1 00 psi so they would not faiL 

58 

• Even though the coefficient of thermal 
expansion for some of the polymer 
concretes may be as much as 1 0 times 
greater than concrete, the modulus is 
about 1/400 or 1/500 of concrete, the 
stress produced is much smaller and the 
repair material is much less likely to fail 
when shrinkage or thermal change 
occurs 

• Now let's see what happened in the 
field ... 

Results of Field 
Evaluations 

• Houston 

• I 35 near Alvarado in Ft. Worth District 

.. 

60 
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Field Evaluation • Houston 

Cores taken to determine field bond 
strength of three different 
products: WaboCrete, 
Fibrescreed, Delpatch, FlexPatch 

Results were inconclusive due to 
the limited field samples available 
for testing, and the failure modes. 
(Only one material failed at the 
bond line) 

• However, visual evaluation of many 
repairs over a period of about six years in 
Houston indicate that the low modulus 
repair materials, particularly urethanes, 
have performed extremely well. 

• In many, even most, cases, the crack at 
the bottom of the spall has not reflected 
through the urethane repair material after 
several years in place. 

Field Evaluatlon-
1-35 Alavarado 

6 1 

• Manufacturers' representatives placed five 
repair materials in tracks made in fresh 
concrete pavement by a motorist. 

• Original repair material lasted several 
years, was removed, and new materials 
were placed in summer 2005 

• This evaluation occurred one year after 
placement. 

21 



1·35 Alvarado Repair Test 
Section 

One year after placement 
• Polymer Concretes 

- Delpatch (polyurethane) 
- FlexPatch (epoxy) 

• Magnesium Phosphates 
- EucoSpeed 
- Pavemend 
- MgKrete 

• Materials placed by manufacturers' reps so that 
there was no question that they were placed 
properly. .. 

Magnesium Phosphates 

• Pavemend 

• EucoSpeed 

• MgKrete 

.. 

Pavemend- Note formed joints 
at cracks In original pavement 
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Pavemend- Note cracking 

Pavemend- Cracks at 

Pavemend- Closely spaced 
cracks 

07 

.. 

-.............. .. 
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Pavemend- Severe cracking 

70 

Pavemend- Surface spalllng 

71 

EucoSpeed- Placed In rain 

n 
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EucoSpeecl- Reflective 
cracking, placed In rain (rough 

surface) 

EucoSpeed- Placed after rain 

EucoSpeecl- Note reflective 
crackln 

73 

74 

75 
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EucoSpeecl- Note cracking 

EucoSpeed- Cracks at 
boundaries 

MgKrete 

76 

n 
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MgKrete- Note blisters and 
cracks 

MgKrete- Severe spalllng 

MgKrete- Cracking and 
spalling 

80 
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MgKrete- Cracking and 

MgKrete- Cracking 

Polymer Concretes 

• FlexPatch-Epoxy Polymer Concrete 
• Delpatch-Polyurethane Polymer 

Concrete 

82 

83 

.. 
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FlexPatch 

FlexPatch- In about 100 ft., 
one transverse crack 

.. 

FlexPatch- Continuous crack 
at boundaries 

87 
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FlexPatch 

FlexPatch- Crack at 
Intersection with M Krete 

Del patch 

88 

.. 

.. 
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Delpatch- Excellent condition 

Delpatch- No cracking at 
boundaries or on Interior 

., 

•• 

Summary of Performance 
• Delpatch--clearly performed the best. No 

cracks, spalling or other signs of distress. 
Estimated life-Minimum of 15-20 years 

• FlexPatch-only one transverse crack, no 
spalling or other interior cracking, but 
continuous cracks at boundaries. Estimated 
life-4-5 years 

• EucoSpeed-developed spalls when installed 
during rain. Fine cracks in interior and along 
some boundaries even when installed dry. 
Estimated life-4-5 years. 
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• Pavemend-considerable cracking and 
some surface spalling. Estimated life: 3-4 
years 

• MgKrete-Considerable surface spalling; 
blisters formed on surface during 
placement and later developed spalls. 
Considerable cracking. Estimated life--
2 to 3 years 

•• 

Conclusions 

• Polyurethane polymer concrete, Delpatch, 
clearly outperformed all other materials. 
This has been confirmed in the Houston 
District where repairs have been in place 
for 5 years or more and show no signs of 
distress. The excellent performance is 
due to the very low modulus, high 
elongation and excellent bond. 

• The FlexPatch, which is an epoxy 
polymer concrete, looked very good 
except for continuous cracks along the 
boundary which are likely to result in 
failure within 5 years. 

• The magnesuim phosphates developed 
significant cracking and spalling. The 
EucoSpeed has finer cracks than the 
others. MgKrete was clearly the poorest 
performer of all materials tested at the 
site. The poor performance of these 
materials is due to the high modulus and 
low ductility. 

•• 

.. 
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Results • Product 
Comparison 

Storage ltfe Material Cost 
Product T1me toTrafflc c.r. 1$/cft 

DolpaiOI>-(Eiastaneric) 1 hour 2 $1<45.00 

RSP- (Eiastaneric) 8-10rTW1 0.5 $52.00 

WaboEiastoPatcl>- (Eiastaneric) 1 hour 1 $152.00 

Fle>IPatch (SSI)- (Semi-Rigid) . 1-2 hours 1 $115.00 

AexKrete- (Semi-Rigid) 45 - 90 min 0.5 $110.00 

EucoSpeod MP- (Rigid) 1 hour 1 $4300 

MgKrele- (Rigid) 30 min 0.5 $62.00 

Pavem«ld 15- (Rigid) 1.5 hours 1-3 NoiAvallallle 

RapidSet- (Rigid) 1 hour 1 $26.00 

Fibrescreed- (Eiastomeric) 15 - 60min 2 $101.00 

Are There Any Concems 
about Low Modulus 

Materials? 
• Being low modulus they are more likely to 

rut (asphalt is a low modulus material, 
particularly at high temperatures) and 
wear. 

• But these materials are more temperature 
stable than asphalts and have much 
higher tensile strengths. 

• The next slide shows the abrasion 
resistance for different materials. 

Results - Abrasion 
Resistance 

Mralon AMINMt 

... 

01 

.. 

.I 
\1. ri ' -

<; I.JIJ Polymer 
concretes 
showed 
consistently 
good 
performance 

/ ..,;",/ / /,/''.;-.; "'/ 
.; ...... ..., 
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Environmental and Safety 
Considerations 

100 

Environmental and Safety 
Considerations 

• Environmental: 
- Clean up: 

• Magnesium Phosphates and Rapid Setting 
Mixes 

- Clean up with water 
• Delpatch 

- Denatured alcohol 
• Flexkrete 

- Acetone 

• Flexpatch 
- Any solvent such as mineral spirits 

• RSP and Wabo ElastoPatch 
- Not specified 

101 

Environmental and Safety 
Considerations 

- Proper Disposal of Materials 
• Magnesium Phosphates and Rapid Setting 

Mixes 
-Normal disposal of unused product 

• Urethanes 
-Special disposal of unmixed product 

102 
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Environmental and Safety 
Considerations 

• Safety 
• Hard hats 
• Steel toed boots 
• Safety glasses 

-Urethanes 
• Latex gloves 
• Well ventilated area or respirator protection 

Effects of w-ther 

• Temperature 

100 

- Cool temperatures retard and slow down cure 

-Warmer temperatures accelerate cure time 

• Moisture 
- Urethane materials do not like water 

contamination. Surface must be kept dry 

Mixing and Placing 

104 

106 

35 



Mixing and Placing 

• Delpatch: 
- Mix 3000ml part "A" 

component with 1500ml 
part "B" component for 1 0 
seconds. Add pre- bagged 
aggregate and mix an 
additional minute 

-Pour material into spall 

-Texture surface with trowel 

Mixing and Placing 

• FlexKrete: 
- Mix 1 gallon of FlexKrete 

with 1 .2 oz of catalyst. 
Mix for 30 to 60 seconds. 
Add 3 to 4 gallons of 
sand and mix thoroughly 
for 2 minutes. 

- Pour material into spall 

-Trowel into place 

Mixing and Placing 

• WaboEiastoPatch: 
- Mix part "A" component 

with "B" in a 1 : 1 ratio for 
2 minutes. Add packaged 
aggregate and mix an 
additional 2 minutes until 
well blended. 

- Pour material into spall . 

107 
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Mixing and Placing 

• FlexPatch: 
- Mix prepackaged part "A" 

component with "8" for 3 
minutes. Slowly add "C" 
component (aggregate) 
and "A-8" liquid until well 
blended. 

- Pour material into spall. 

- Finish with steel trowel. 

Mixing and Placing 

• RSP: 
- Place aggregate into spall area. 

-Mix part "A" component with "8" 
component in 1:1 ratio. 

- Pour material over aggregate in spall. 

-Apply sand to top of repair. 

Mixing and Placing 
• EucoSpeed: 

-Add 0.4 to 0.5 gallons of 
water to 50 lb bag of 
Material. Mix for 2 
minutes. May extend with 
an additional 30 lbs of pea 
gravel, mix an additional 
minute. 

- Pour material into spall. 

-Trowel material, broom 
finish. 

110 

111 
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Mixing and Placing 

• Pavemend 15: 
-Add 1.0 gallon of water 

to 45-lb bucket of 
material. Mix until 
temperature has 
reached 95 degrees. 

-Pour material into 
spa II. 

Mixing and Placing 

• Rapid Set: 
-Add 3 to 5 quarts of water for each 60-

lb bag of material. Mix for 2 minutes. 
Mix 1 to 3 minutes until of uniform 
consistency 

-Pour material into spall. 
-Trowel, float or broom finish. 

Mixing and Placing 

• FibreScreed: 
-Material placed by contractor with 

proper equipment. 
• Place packaged material in machine. 
• Once material at proper temperature 

(375 to 380 degrees) apply to spall area 
in 2" lifts. Add %" bulking stone with 
each lift. Continue until flush with 
surface. 

• Apply top coat for skid resistance. 

112 

113 
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Mixing And Placing 

• Reestablish Joint for Rigid Materials, 
preferably by saw cutting 

Set Time 

• Many products have additional 
additives which can speed up, and 
slow down set times and workability. 

• Many companies aJao produce 
different formulations for different 
temperatures which effect set time. 

Material: 

Wobo 
E ... toPatch 

Dolpoleh 

RSP 

F1bfMCrMd 

Flul<roto .......... ........ ·-... _,., 

Initial Set 
llme 

(mlnut .. ) 

22 

60 

& .. 
8 

"" 
2' 

17 

13 

115 

- ... ____ ""'''ff"' 

Curing •nd Retum to T,.tflc 

Material: RetiA'n to tratnc 
at 75 to ao• 

Wabo EllstoPIItch lhr 
Dolpatch 1hr --- 15mln - 1 hr 

FlexKrete 1.5 hra 

FlexPatch 1 - 2 hrs 

Ropk!Set 1hr 
EucoSpood 1hr 
Povemond 1.5hra 
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Summary: Polymer 
Materials 

Material Flexibility Moisture Ready for 
Sensitivity traffic 

Wabo EP Flexible Yes 1 hr. 

Del patch Flexible Yes 1 hr. 

RSP Semi flex Yes 1 hr. 

Flexpatch Flexible Some 1-2 hrs. 

FlexKrete Semi flex Yes 1.5 hrs. 

Cost, 
cu. ft. 

$160 

$145 

$52 

$115 

$110 

118 

Summary: Mag Phos, PCC, 
Asphalt 

Material Flexibility Moisture Set Time Cost, 
Sensitivity Cu. ft . 

EucoSpeed Brittle Yes 1 hr. $43 

Pave mend Brittle Yes 1.5 hrs. NIA 

MgKrete Brittle Yes 1 hr. 

Rapid Set Brittle No 1 hr. $26 

Fibrescreed Flexible Yes ~-1 hr. $101 

110 

Materials Requirement 

• General Requirement 
-Carry traffic in 3 hours of placement 

- Resistance to weather and abrasion 

- Use only aggregates specified by 
manufacturer 

- Skid resistant surface 

- Reflective finish; color to match concrete 

- Placing temperature of 1 ooc and above 

120 
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Materials Requirement 

• Chemical resistance to: 
- Deicers - Motor oil 
- Sodium chloride solution - Hydraulic 

brake fluid 

• Physical Requirements 
-Gel time (min) - Wet bond strength (psi) 

-Resilience(%) - Compressive strength 
(psi) 

- ThermaVstiffness compatibility 

Material Selection 
Process 

121 

122 

123 

41 



Need Repairs? 

Yes 

• 

Repairs to be 
overlaid soon? 

124 

125 

126 
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H overJ~y pJ~nne<J fur ne~r fulure; 
• use a rigid non polymer material. 

Match COTE x E (of concrete substrate) 
12-22 for eru.hed L.lmeatDne (CU) 
20-38 for SBiceous IUvw Gnlnl (SRG) 

• Make square edge cuts (no feather edges) and 
• Make repair below depth of reinforcement 

J1 nol, flO !o ·rr~Jiir; decision diwnond 

• 127 

Heavy traffic? 

128 

• For very few heavy trucks use low cost, 
low modulus repair material 

• For heavy traffic use materials with 
COTE xES 10 

,,. 
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Select for Moisture 

For probable wet seasonal conditions 
• Do not consider polyesters 
• Check for specific urethanes 

When repairs will be made only 
under dry conditions select for 
temperature conditions 

• 

Select fof 
Temperature 

130 

131 

132 
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• For dry temperate conditions moat 
materials on the llat will perform well 

• For hot, dry conditions check with 
manufacturer for temperature llmlta, 
high temp formulations or retarding 
additives 

• For cold dry conditions check with 
manufacturer for low temp llmlta, low 
temp formulations, or accelerating 
additives 

133 

Spall R..,.lr Options 

Weather ..... ,.,... .....,.... Comments 

(San l)i•>qo, ~.:::;JbJ. Type 1- Flexible 

CA't) Fie- .., 
~~F<T~mp<fJ£F DoiPotcll awtace muat be dry 

w-.-""'-" (comprMMdolr) 

Fle-ch - OK on damp eurt.ce 

~5F<"ft;;l!Jy<fi£F u..p .. 31n. 'fwei-Piexllole Recommended 
~-) (•-with CA. but .,_ .. _.._... stllhlghor-) 

e-..- Lower cost 
Roplcl Sel alternatives 

Table based on s1udied materials only. Always consult with TxDOT CST P&M 
tor their list of approved materials or to evaluate promising new materials. 

134 

Spall R..,.lr Options 

Weather ..... ......... Speclfr/ 
Conditions ,.,... ,.,... Cholc:a 

coLD ~ ssr !;iJ"~JJJ!Jt::l Type I - Flexible 
--muol bo dry 

Fie- (comprMMdu) 

DoiPoleh 
WaboEiu_..., 

coLD ~ssr Deep Type 1- Flexible 
Fie-

Recommended with 
-CA 

DoiPotch (atlll,_.cootly) 

W--tch 

Type II - Rigid Leao__.,. 
Eucoopood, oltomote 

Roplcl Sol 

Table based on s1udied materials only. Always consult with TxDOT CST P&M for 
their list of approved materials or to evaluate promising new materials. 135 
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Spall Repair Options 

Wellther Spall Mllterltll Specify/ 
Conditions Type Type Choices 

HOT>85F ;5jJmJbw Type I - Flexible DryS.rf•e• ... _..,h 
FlexKnta 
lleiPMch 

W.boea..tol'.tch 

HOT>85F ...... Type I - Flexible ----... _..,h --CA ,.. __ 
(stiR morw: co.tly) 

lleiPMch -----Type II- Rigid LHsCo.tly 
Eucospeed, •ltematlve 

llapld let 

130 

For Emergency Repairs 
• Sudden-problem pavement spalls-

- Keep small stock of moisture-insensitive, low­
modulus, epoxy mortar concrete-patching system for 
repairs above 55F. Polyurethanes and Polyesters can 
more easily accommodate dry temperature extremes. 

- For deep spans keep bags of dried Y•-inch coarse 
aggregate to extend the mortar (as per manufacturers 
instructions). 

- Cool weather bring malls to room temp. over night. 
- Make repairs at temperatures above 50F on sound, 

clean, and dry or minimally damp substrates. 

• Use for emergencies on bridge decks, too. 
137 

Questions? 
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Decision Tree 

Tab Number1 

TxDOT Standard 
Specifications 

Tab Number2 

130 

1<0 

141 
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DMS 6170 
for 

Elastomerlc 
Concrete 

Repair Materials 
Tab Number3 

Draft of DMS 4655 
for Rapid-Betting 

Cementltlous 
Repair Materials 

Tab Number4 

Previous 
TxDOTJob 

Specifications 

Tab Number5 

142 

143 

144 
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Qualifying 
New Materials 

Tab Number& 

Testing 
Specifications 

TabNumber7 

, .. 

, .. 

TxDOT 
Pre-Approved List, 

MSDS,& 
Product Data Sheets 

Tab NumberS 

147 
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Repair Guidelines 

Tab Number9 

1-5110 
Final Report 

CD 

148 

Tab Number 10 

Performance 
And 

Evaluation 

Tab Number 11 

148 

"'" 
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CDs (training) 

Tab Number 12 

Contact Info 
for Attendees and 

Key Personnel 

151 

Tab Number 13 

152 

Session Notes 

Tab Number 14 

153 
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ITE\ 1 720 

REPAIR OF SP.-\LLI~G IN CO:\CRETE PA YEl\IEI\T 

720.1. Description. Rcr:.:ir '-p;i]ling :l;~d par;i:.il-dcpih failures in concrete pa\em:.:r~L 

720.2.1\taterials. Furnish either r:1pid-set concrete or pol)Illt:ric patching material unless 
otherv,'ise shown on the plans. 

A. Rapid-Set Concrete. Provide concrete that meets D.MS--+655. "Rapid-Hardening Cementing 
Materials for Concrete Repair.'" 

Use a packaged blend of hyJraulic cement. sanJ. ami graH~l (maximum size _;is in.j which 
requires the addition of water and has a maximum shrinbge of 0.15lf(. in accordance with 
ASTM C 928. Do not use chlorides, magnesium or gypsum to :J.ccelerate selling time. Before 
spall repair operations. demonstrate that the mixture achieves flexural strength of at lcast-+25 
psi in 5 hr., a minimum compressive strength of 5.100 psi in 7 days. ::1nd 6.300 psi in 28 d::1ys. 
Test in accord::1nce with Tex-4 I 8-A and Tex--+48-A. 

B. Polymeric Patching 1\taterial. Provide polymeric patching material that meets D!\lS-6170, 
"Polymeric M::1terials for Patching Sp::1lls in Concrete Pavement."' and matches 1he color of 
the pavement. 

720.3. Equipment. Furnish equipment in 3ccorclance with Item 429, --concrete Structure 
Repair:' or as approved. 

720.4. \Vork .!\let hods. Repair areas as sho\\'n on the plans or as directed. Dispose of debris off 
the right of way in accord::1nce with federal, state. and local regulations. 

A. Hydraulic Cement Concrete l\Iaterial. Saw at least I 1/2 in. deep around repair area before 
concrete removal, unless othenvise directed. providing a vertical face around the perimeter of 
the repair area. Provide a uniform rough surface free of loose particles and suitable for 
bonding. Remove concrete to a depth of I 1/2 in. or the depth of deteriorated concrete. 
whichever is greater. Use chipping h::1mmers not hea\'ier than the nominal I 5-lb. class or 
hydro-demolition equipment for the removal of concrete below I 1/2 -in. dep1h. l'dix. pl:1ce. 
and cure in accordance with manuf:J.cturcr·s recommendations. Do not place concrcie if the 
::1ir temperature is below -+0°F. Screed concrete to conform to ro:1dway surface. PrO\ide a 
rough broom finish. 

B. Polymeric Patching 1\latcri:.tl. Submit for appro\·al a statement from the manufacturer 
identifying the recommended equipment ::1nJ instalbtion procedures. Rcmo\'e the 
deteriorated concrete to the dimensions shown on the pbns or as directed. Dry J.nd :Jbrasi\·e­
blast the repair area to ensure it is free from moisture. dirt. grease, oil. or other foreign 
material th3t may reduce the bond. RemO\·c dust from the abrasive bl3sting operation. Apply 
primer to the repair area. Reapply primer if conditions change b~fore placing patching 
material. l\1ix. place. and cure in accordance with manufacturer's recommendations. Begin 
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B. Polymeric Patching 1\Iaterial. By the g:1llon of polymeric r:::tching matcri:.J pl::ceJ. 

720.6. Payment. The work performed :ind ma!Lrials furnished in ~Kcord:mce with this Item and 
measured as pro\'ided under "l\1e:tsuremcnt .. will be paid for at the unit price bid for "Spalling 
Repair"' of the type (Hydraulic Cement: Polymeric. Flexibk: or Polymeric. Semi-rigid) ~pecifi('d. 
This price is full compens;Jtion for sawing. chipping. milling. cleaning. abrJSi\ c-blasting. 
repairing spalkd concrete pm ement. dispCisal of materiztls. materials. equipment. labor. toub. 
~nd incidentals. 
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Section 8 

01\lS-6170~ Polymeric \I::neri:lls for Patching Spal!s in Concrete Panment 

Effccti\'e D~ile: August 2004 (refer to "Archived Versions·· for prc:\·ious versions). 

This Specification gO\ ems the qu~ility monitoring program (Q!\1P) for polymeric material for patching spalls in concrete pa\ emcnt, and describes prcqualification, quality monitoring require­ments, disqualification and rcqualification, sampling and testing, and n;ateri::ll requirements. 

l\1atcrial Description 

Concrete patching material is a thermosetting polymer-b::Jscd material mixed with ::1ggregate to form a mortar used for patching spalls in concrete pavement. 
+ Type I is a flexible material with high resilience properties. This material is not intended for usc in areas where a concrete asphalt overlay is anticipated. 
+ Type II is a semirigid material with a high compressive strength. The rigidity of this material is preferred when the concrete pavement will be repaved with a concrete asphalt overlay. 

Prcqualification 

Material Producer List 

The Materials and Pavements Section ofthc Construction Division (CST/M&P) maint:1ins a mate­rial producer list (polyptch) of all materials conforming to the requirements of this program. Materials appearing on the material producer list require no further testing unless deemed neces­sary by the engineer. To obtain a place on the material producer list the producer must be accepted into the QMP. 

The material will be prcgualified as a complete binder and aggregate system; thus, the list \\ill include the binder and aggregate specified by the manuf3cturcr. The Contractor, supplier, or pro­ducer cannot substitute any of the components without prior notice to and appro\'c.ll ofCSTii\1&P. 

!v1atcrials not appearing on the material producer list require project specific testing and 3ppro\ al before usc. Refer to 'Project Specific Testing.' 

Preq u a lifica tion Requests 
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s:.~bJ:it 3. \\T~t:cn :-c~-JUCSl to l}-.c Tc\~:s D..::p3r11~~CTi! c~- TL:nspur-:.:::i~..ln~ Cc:~SllUCLi(~:l c~i\ i<~:::. ~\1:-:!c:-i­

als <:nd Pa,,cmc:Jts Section (CP5l), 125 L 1 i 1
h Street. /\ustin. Tcx~:s /8/01-~--183, :o pcyL:ali!';' 

your products. l:Jclude the hllo\; ir,g i:;fcn~>aticn i:1 the rc~~:cst: 

-~> compcny name, 

+ physical and mailing :lddrcsscs, 

+ cor.tact person and telephone number. and 

+ material type. 

Performance History 

CST/M&P will only Jcccpt into the QI\1 P those materials that :~rc detem1incd by the Director of 
CST/M&P to ha\'C an established pcrfom1ancc history and compliance with this Specification. 
Therefore, prospective producers or suppliers m:~y be required to install their matcri::tl at a test Ioci­
tion. The Department must appro\'e test sections before installation. Provide materials and 
installation for the test site at no cost to the Department. CST/tv1&P will monitor the test loc3tion 
for a minimum period of 12 mo. unless the material fails prematurely. 

Prequalification Procedures 

After the producer submits a request for QMP prequalification, CST/l\1&P will usc the following 
procedure to prequalify the material: 

+ The producer will provide a laboratory test report that contains data showing compli~mcc of the 
material in accordance to the requirements in"Matcrial Requirements''. 

+ The producer will submit a minimum of I sample (amount of binder components equ3l to 1 
gal. ofmixed material and corresponding aggregate) for consideration of each typcofp:itching 
material. 

• CST/M&P will test each sample according to the tests outlined in 'Material Requirements.' 
CST/M&P will detem1inc if there is an adequate correlation between the producer and CST/ 
j\1&P test results. CST/M&P will reject the material if a correlation is not established or if the 
material docs not meet the requirements. 

CST/M&P will place materials meeting all requirements in the quality monitori!!g program. After 
2cccptance, any changes in fommbtion or composition must be reported to CST/1v1&P.l\1a1crial 
changes require resubmission for prcqualific::ttion. 

Quality Monitoring Requirements 

The prcqualification periods arc from January 151 io June 301
h and July 1st to December 31 ' 1 of 

every year. During each prcqualific:1tion period, the producer must provide 1 prequalifie<:tion sam­
ple, and monthly quality control testing reports. 
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\lonthly Quality Control Rcpcirts 

The Dcp3rtrnent requires thJt 3!i p:-oduccrs in the Q~,jp ;xrform qu~,!it:;· ccr~trd :cstir:g ~.1;1thcir 
material. The Dc;\artmcnt rcqcrircs that producers subrr.it ~~oo:;;hly qu:..lity control testing rc~.urt" >J 
CST/J\1&P for C\"Cl)' prcquaiiiied i11atcri:::l. lhc rcp011 must rc:kct the test data from each batch of 
prequalified material produced during th::.t momh rcgadlcss of the destinJtion of the !K:tcri:!l. The 
monthly report must contain the following infom12.tion: 

+ type of patching m:itcrial, 

+ date ofmanufacrure. 

-. batch number, and 

• Q M test results. 

QM tests arc those listed in 'l\1aterial Requirements.' Producers must submit reports by the first 
business day of every month. If no prcqualificd material is produced for a particular month, then 
submit a report stating no material was produced. 

Prcqualification Sample 

Submit a sample of each prequalified material for every prcqualification period at least 1 mo. 
before the beginning of the prequalification period to allow sufficient time for testing. Any material 
not submitted on time may be delayed in posting on the material producer list. 

Random Testing and Auditing 

The Department rescn'Cs the right to conduct random sampling ofprequalified materials for test­
ing, and perform random audits of test reports. Department representative may sample matcri;_l] 
from the manufacturing plant, the project site, and warehouse. Maintain a complete record of all 
test reports for the previous and current calendar year. CST/M&P reserves the right to inspect and 
approve the laboratory where the quality control testing is pcrfom1ed to ensure that all criteria for 
equipment and procedure compliance arc met. CSTiJ\1&P reserves the right to test samples to \'Cr­
if)r compliance with "DMS-6170, Polymeric Materials for Patching Spalls in Concrete Pavement." 

Disqualification and Rrqualification 

A producer may be disqualified and rcmo\'ed from the quality monitoring program if 1 of the fol­
lowing infractions occurs: 

+ materi::l tested by CST/M&P fails to meet the requirements stated in this Spccific31ion 

+ the producer fails to properly submit complete monthly quality control testing reports or 
prcqualification samples to CST/M&P or 

+ the producer fails to report changes in the fon11ulation or composition of the material to CST/ 
!v1&P. 
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Ira IYJ~tc:i~:l is ~~isqi.lt:lificd~ the ;;!""o~.iuccr ·,,·1i1 n~;t ~~c 2.Iio\l,·cd to supply n~~~~e::--i::d :o tLc Dc~)~~rti~-~'--n: 
fc.r a period of6 mo., cr c.s Jctcrrnincd by :he D!~cctor c·fCST \1&P .. \fkr ;his ti~11e h2~ c\r;rc-d, 
the producer n;ust rcqualify to regain Q\':P 5tar,:s. Dis~ualific:ti~''"~ ,,;j] or:ly ;::p;:l;.' :o :he p:l·!;;;;_; 
material rypc correspoding to the i:;;~r2ctim1. 

To requalify after the 6-mo. disqualificnion period, the producer rm15t SL!'::ll;;it a 1nit1C:1 n:c;~1cst to 
CST/M&P. Include with the request a test report from an independent laboratory with dat3 th::t cer­
tifies that the material meets the requiremer,ts in '·Material Rcquirements.''After recci\ing the 
request and test d:ita, all requirements in 'Prcqualificaticn Procedures' \\·ill apply. 

Sampling and Testing 

The Department will sample in accordance with "Tcx-734-I, Sampling Epoxy," and will test in 
accordance with 'Material Requirements.' 

Costs of sampling and testing arc nom1ally borne by the Department; however, the costs to s2mplc 
and test materials failing to confom1 to the requirements of this Specification arc borne by the Con­
tractor or supplier. This cost will be assessed at the rate c:;tablished by the Director ofCST/l\1&P 
and in effect at the time of testing. 

Amounts due the Department will be deducted from monthly or final estimates on Contracts or 
from panial or final payments on direct purchases by the State. 

Project Specific Testing 

Materials not appearing on the material producer list require project specific testing and appro\'al 
before their usc. Submit samples to CST/M&P with a certified test report from an independent lab­
oratory with test data verifying that the material meets the requirements stated within this 
Specification. This material must not be used until testing is complete and material is appro\-cd. 

l\ laterial Requirements 

General Requirements 

Both types of concrete pavement patching material ha\'C the following propcnies: 

• The patching material is able to carry traffic within 3 hr. of placement or as directed by the 
Engineer. 

+ Concrete patching material is resistant to weather and abrasion. 

+ The aggregate type used in the patching material will be those specified by the ma:~uf3ciurcr. 

+ The patching material has a skid-resistant finish (e.g., tining, broadcast sand). 

+ The patching material h:1s a nonreflccti\'c finish with similar color tone to concrete, and 
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·- .... · 

Chemic~] Resist2nce 

[,):mufc.crucrs must submit 2. ccni;icd rcpon inJic:nicg cc:n~pli:;ncc tu 1hc fcllO\\ ing rc~uiru~l('~;;s 
for chemical resistance. 

Cll£·mical Re5ist:;nce 

Chemical Effects 

Deicers None 

Motor oil ~one 

Sodium Chloride Solution (5%) None 

Hydraulic Brake Fluid None 

Standard: ASTM "D 471, Standard Test Method for Rub her Property-Effect of Liquids." 25"C (77' F) after 22 
hr. 

Submit report before the material is accepted into the QMP. It is not required as a pan of the 
monthly quality control repons, unless requested by CST/M&P. 

Physical Requirements 

+ Type I 

Type I 

Test J\TI.'Ihod Requirements 

Gcl Time, min. "Tcx-614-J. Te~ting Epoxy Materials" 5 minimum- 60 1112ximum 
Wet Bond Strength to Concrete. psi "Tex-618-J, Testing Elastomcrie I 00 minimum 

Concrete" 

CompressiYc Stn:ngth 24 hr. psi ASTI\1 "C 579, Stambrd Test McthnJs for .::'00 minimum 
Compressi\·e Strength ofChcmicai-Resis-
tant Mortars, Grouts, Monolithic 
Surfacings and Polymer Concretes," 
Method B 

Compressiw Stress@ 0.1 in .• 7 ''Tcx-618-J, Testing Elastom::ric 200 minimum 
days. psi Concrete" 

R.esi lienee,% "Tcx-6 I 8-.1. Testing Elastomcric 90 minimum 
Concrete" 

Thennal Compatibility ASTI\1 "CSS-+! CSS-11\f, St:mdard Test ~o dcbmination or 
One cycle is 8 hrs.@ 60°C followed 1\lcthod for Thennal Compatibility cracking 
by J 6 hrs. @ -21 cc Between Co:-~crcte ~md an Epoxy-Resin 
Dctenninc results after 9 cycles. Overlay." wi:h modific:Jtions 
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t>· Type :1 

Tyrt !I 

T(:;-t l .\ltth(ld RHtuirt·mu:l\ I 
Gel Time. rr:in. I "Tcx-til-1-J, Tc-;ring Epoxy ~j:;;c:i::.ls" I n:iJ:imum- 60 m:.;'.)mu:oJ 

Wet BonJ Strength to Concrete. pi "Tex-61 S-J, Tc:;ting El;,stC':-r:cric 2)0 ~~ini~11U;;1 
Concrete" 

Comprcssi\'c Strength 24 hr. psi .ASTJ\1 "C 579. Swndard Test Methods for 2.000 minimum 
C 0mpressi\'C Strength 0f Chemica 1- Rcsis-
t:Jnt Mortars. Grouts. M0nolithic 
Surfacings and Polymer Concretes," 
t'!cthod B 

Compressi\'e Stress @, 0. I in .. 7 "Tex-61 S-J, Tc~ting Elastomeric 2.000 minimum 
days. psi Concrete" 

Resilience,% "Tcx-6 18-J, Testing Elastomeric 65 minimum 
Concrete" 

Thermal Compatibility ASTI\1 "C884i C884M, Standard Test No delamination or 
One cycle is 8 hrs. @ 60°C followed Method for Thcnnal Compmibiliry cracking 
by 16 hrs.@ -21°C. Between Concrete and an Epoxy-Resin 

Dctcnnine results after 9 cycles. Overlay," with nl0difications 

Packaging and Labeling 

Package reactive components in airtight containers and protect from light and moisture. P8ckage 
aggregates to protect them from moisture. Include instructions for mixing and application of the 
material, and include all safety infom1ation :md wamings reg~uding contact with the components. 

Labels must include the following information: 

+ type of material 

+ resin or hardener components 

+ brand name 

+ name ofmanufacturer 

+ ratio of components to be mixed by volume 

+ unique batch number 

+ date of manufacture and 

+ expiration date. 

Departmental Material Specificorions 2-3-1 TxDOT 0812006 
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Section ~ D 1\ 1 S ~ ._t 6 S 5, Rapid-Hardening C en 12 n tit i o us 
l\Iaterials for Patching SpaHs in ConcrEte Pave1nent 

This Specification governs the quality monitoring program (OMP) for rapid-hardening 
cementing material for patching spalls in concrete pavement, and describes 
prequalification, quality monitoring requirements, disqualification and requalification, 
sampling and testing, and material requirements . 

.\ Iaterial Description 

This concrete patching material is a rapidly hardening, hydraulic cement-based material 
mixed with aggregate to form a mortar, grout or concrete used for patching spalls in 
concrete. pavement. 

Use a TxDOT-approved, commercially packaged blend of hydraulic cement, and sand 
(also gravel of maximum size 3/8 in. permissible for spalls deeper than 2 in.) which 
requires the addition of vvater and has a maximum shrinkage of 0.15~,~ in accordance 
with ASTM C 928. Do not use chlorides, magnesium (from Std. Spec. Item 720) or 
gypsum to accelerate setting time. 

This material must form a semi-rigid or rigid material designed to meet a minimum 
average compressive strength of 2,000 psi in 3 hours. Provide class HES concrEte in 
accordance with Item 421, "Hydraulic Cement Concrete," except that strength over­
design is not desirable. Before spa!l repair operations, demonstrate that the mixture 
achieves a final modulus of elasticity of less than 4.0 x 106 and minimum average 



2Xf:cnsion times the modclus cf elasticity fer rt:pair ms:erial iT;ust be less ths.n 20. 

The rigidity of this material is preferred over elastomeric patching materials for deep 

repairs required vvhen the concrete pavement vvill be repa\ied with a concrete or aspha!t 

overlay within three years from the repair. 

Prcq ual!fic~~t!oa 

Material Producer List 

The Materials and Pavements Section of the Construction Division (CST/M&P) 

maintains a material producer list (rigdptch?) of all prepackaged materials conforming to 

the requirements of this program. Materials appearing on the material producer list 

require no further testing unless deemed necessary by the engineer. To obtain a place 

on the material producer list the producer must be accepted into the OMP. 

The material will be prequalified as a complete binder and aggregate system; thus, the 

list will include the binder and aggregate specified by the manufacturer. The Contractor, 

supplier, or producer cannot substitute any of the components without prior notice to 

and approval of CST/M&P. 

Materials not appearing on the material producer list require project specific testing and 

approval before use. Refer to 'Project Specific Testing.' 

Prequalification Requests 

Submit a written request to the Texas Depa1iment of Trc.nsportation, Constructicn 

Division, tv1aterials and Pavements Section (CPS i ), i 25 E. 11th Street, Austin, Texc.s 

78701-2483, to prequalify your products. Include the follovving information in the 

request: 

• comQany name, 



.. msterial type. 

Performance History 

CST/11.·1&P vvill only accspt into the OrviP those materials that are determined by the 
Director of CST/M&P to have an established performance history and compliance with 
this Specification. Therefore, prospective producers or suppliers may be required to 
install their material at a test location. The Department must approve test sections 
before installation. Provide materials and installation for the test site at no cost to the 
Department. CST/M&P will monitor the test location for a minimum period of 12 mo. 
unless the material fails prematurely. 

Prequalification Procedures 

After the producer submits a request for or~,.~p prequalification, CST/M&P will use the 
following procedure to prequalify the material: 

• The producer will provide a laboratory test report that contains data showing 
compliance of the material in accordance to the requirements in k~a~er'sl 
R c-oui r·eili ents. 

• The producer will submit a minimum of 1 sample (amount of binder componEnts 
equal to 1 cu. ft. of mixed material and corresponding aggregate) for consider2tion of 
each type of patching material. 

.. CST/M&P will test each sample according to the tests outlined in 'Material 
Requirements.' CST/M&P will determine if there is an adsquate correlation bstvveen 
the producer and CST/f'v1&P test results. CST/M&P will reject the material if a 
correlation is not established or if the material does not meet the requirements. 

CST/M&P will place materials meeting all requirements in the quality monitoring 
program. After acceptance, any changes in formulation or composition must be reported 
to CST/M&P. Material changes require resubmission for prequalification. 



The prequaiificc.tion periods c.~e from JanJa~_v 1 ~~to June :30:'1 and July Is: to Dsce:~,ta 

31st of ever;~ yE:cJ. Durir1g each prequalifics.ticn period, the prodccer :T,ust r:;rov:ce 1 

oreauaiification samp!e, and monthl\1 auaiitv control testin,g rEoorts. I i • J i .J l 

htlcnthly Quality Control Reports 

The Department requires that all producers in the OMP perform quality control testing 

on their material. The Depariment requires that producers submit monthly quality control 

testing reports to CST/M&P for every prequalified material. The report must reflect the 

test data from each batch of prequalified material produced during that month 

regardless of the destination of the material. The monthly report must contain the 

following information: 

• type of patching material, 

• date of manufacture, 

• batch number, and 

• OM test results. 

OM tests are those listed in 'Material Requirements.' Producers must submit reports by 

the first business day of every month. If no prequalified material is produced for a 

particular month, then submit a report stating no material was produced. 

Prequalification Sample 

Submit a sample of each prequalified material for every prequalification period at least 1 

mo. before the beginning of the prequalification period to allow sufficient time for testina. 

Any material not submitted on time may be delayed in posting on the material p~oducer 

list. 

Random Testing and Auditing 

The Department reserves the right to conduct random sampling of prequalified materials 

for testing, and periorm random e.udits of test reports. Departmental represent2\ive may 



CST/t·.J1&P reserves the right to inspect and appc:ve the laboratory whsre the qu2iity 
control testing is periormed to ens~re that all criteria fer equipmsnt and proced·J~e 
compliance are met. CST/t\IJ&P reserves the right to test samples to verify comp!iance 
with "DMS-4655, Rapid-Hardening Cementitious Materials fer Patching Spalls in 
Concrete Pavement.·· 

D~~qu~dification and Requalification 

A producer may be disqualified and removed from the quality monitoring program if 1 of 
the following infractions occurs: 

• Material tested by CST/M&P fails to meet the requirements stated in this 
Specification 

.. The producer fails to properly submit complete monthly quality control testing reports 
or prequalification samples to CST/M&P or 

• The producer fails to report changes in the formulation or composition of the material 
to CST/M&P. 

If a material is disqualified, the producer will not be allowed to supply material to the 
Department for a period of 6 mo., or as determined by the Director of CST/M&P. After 
this time has expired, the producer must requa!ify to regain OMP status. Disquc:lification 
will only apply to the patching material type corresponding to the infraction. 

To requalify after the 6-mo. disqualification period, the producer must submit a written 
request to CST/M&P. Include with the request a test repori from an independent 
laboratory with data that certifies that the material meets the requirements in \~:::er:2: 

~sc;t.:irsrnents. After receiving the request and test data, all requirements in 
'Prequalification Procedures' will apply. 

Sampling and Testing 



The Department V>'ill sar;,;:;le in c.cccrda:--,ce \'l·ith ·TEx-407-.A., Sa:T:f=<ing FrEshly t/i!>:ed 

Concrete,·· and will test in accor.Ja:1:e wi~h 'Material Reqt..:irements.' 

Costs cf sampling and testing are normally borne by the Department; hov.'e\;er, :he 

costs to samp!e and test matsrials failing to conform to the requirements of this 

Specification are borne by the Contractor or supplier. This cost \'l'ill be assessed at the 

rate established by the Director of CST/tvi&P and in effect at the time of testing. 

Amounts due the Department will be deducted from monthly or final estimates on 

Contracts or from partial or final payments en direct purchases by the State. 

Project Specific Testing 

Materials not appearing on the material producer list require project specific testing and 

approval before their use. Submit samples to CST/M&P with a certified test report from 

an independent laboratory with test data verifying that the material meEts the 

requirements stated within this Specification. This material must not be used until 

testing is comptete and material is approved. 

:'\!at erial Requirements 

General Requirements 

Rapid-setting cementitious concrete pavement patching material have the following 

properties: 

• The patching material is able to carry traffic within 3 hr. of placement or as directed 

by the Engineer. 

• Concrete patching material is resistant to weather and abrasion. 

• The aggregate type used in the patching material will be those specified by the 

manufacturer. 

• The patching material has a skid-resistant finish (e.g., tining, broadcast sand). 

• The patching material has a nonreflective finish w:t!1 similar color tone to concrete, 

and 



:::nd risin2. 

Chernicai Resistance 

Mc;nufacturers must submit a certified repcrt indicc:~ing complic.nce to the follm\'ing 
requiremsnts for chemical resistance. 

Chemical Effects 

Deicers None 

Motor oil None 

Sodium Chloride Solution (5%) None 

Hydraulic Brake Fluid None 

Standard: ASTM "C 267, Standard Test Method for Chemical Resistance of Mortars, Grouts, and 
Monolithic Surfacings." 

Submit report before the material is accepted into the OMP. It is not required as a part 
of the monthly quality control reports, unless requested by CST/M&P. 

Physical Requirements 

Test 

Final Set, min. 

to Concre~e. psi 

Compressive 
Strength 

Method 

"_.'\STM C 579, St2ndard Test k~ethods for 

Compressive Strength of Chemical-Resistant 

-. . . 
Requirements 

180 maximum 

1000 minimum 



~) 7 days, psi 

psi 

CoTE:, 

in./in./degree F 

Stc.tic t,1odulus of E1as:icity and Poisson's Ra:'c :::f 
Concre~e in Cc:nprcssicr( 

"TE:x-428-A, Determi~ing the Costficient of 

Thermal Expansion of Concrete'""' 

Packaging and Labeling 

4.0 x 106 rr.axir71um 

5.0 X 1 0"6 maximum 

Package reactive components in airtight containers and protect from light and moisture. 

Package aggregates to protect them from moisture. Include instructions for mixing and 

application of the material, and include all safety information and warnings regarding 

contact with the components. 

Labels must include the following information: 

• 

• 

• 

• 

• 

• 

type of material 

active chemical components 

brand name 

name of manufacturer 

ratio of components to be mixed by volume 

unique batch number 

date of manufacture and 

expiration date . 



1993 Specifications CSJ's 0050-09-062 & 0912-71-880 

SPECIAL SPECIFICATION 

3408 

Crack and Spall Repair (Elastomeric Patching .l\1aterial) 

1. Description. This Item shall govern for the furnishing and installation of clastomeric 
patching material for the repair of random cracks and spalls in existing Portland cement 
concrete pavement in accordance with the requirements herein and the details shown on the 
plans. 

2. Materials. The repair material shall be an elastomeric patching material consisting of a 
fluid polyurethane base or binder with a sand and with or without fiberglass aggregate 
system to provide a product that mixes in 5 minutes or less, ilows readily, adheres to 
concrete, and requires no external application of heat for curing. This material shall be 
Dclpatch (T.M) and Delcrcte (TM) Elastomeric Concrete as manufactured by D. S. Brown 
Company, or equal, as approved by the Engineer. 

The materials shall meet the following physical properties: 

Binder Onlv 

Test Test Method Sp_ecitication 

Original Properties Tensile Strength, TEX-618-J 1,100 Min. 

(after conditioning ps1 

at 100 F for Tensile Stress. TEX-618-J 500 Min. 

7 days) psi 

Elongation, % TEX-618-J 200 Min. 

Hardness, ASTM 02240 90+3 A 

Durometer 0 

Tensile Properties Tensile Strength, TEX-618-J I,IOOMin. 

(after oven aging 7 psi 

days@ 158 F Tensile Stress, TEX-618-J 500 Min. 

ASTM 0573 ps1 

Elongation. % TEX-618-J 200 Min. 

Hardness, ASTM 02240 90 +3 A 

Durometer D 

Properties for the binder and aggregate shall be submitted by the Manufacturer to the 
Engineer for approval. 

The size of the aggregate and binder to aggregate ratio shall meet one of the following mix 
types: 

1-3 3408 
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Type I. The aggregate shed! consist cd'fine silica sand passing the 1\o . .30 sie\e ~izc. 
The composition of the mix shall be approximately 15 lb. of aggregate p2r 
1 gal. of binder. 

Type 2. The aggregate shall consist of fine silica sand passing the 1'-Jo. 6 siC\·e size. The 
composition of the mix shall be appro;...imatcly 30 to 40 ib. of aggregate per 
I gal. ofbinder. 

Type 3. The aggregate shall consist of sand of the size selected by the .Manufacturer. 
The composition of the mix shall be approximately 60 lb. of aggregate per 1 gal. 
of binder. 

The type of mix required for the project shall be as indicated on the drawings. 

The clastomcric patching material shall be gray in color. The material shall be kept dry ;md 
above freezing temperatures. During hot weather the material shall be kept in the shade 
and/or as directed by the Manufacturer. 

3. Construction Methods. Prior to beginning operations, the Contractor shall submit a 
statement from the elastomeric concrete manufacturer showing the recommended equipment 
and installation procedures to be used. All equipment and procedures will be subject to 
approval by the Engineer. 

The use of any equipment which damages dowels, reinforcing steel, concrete, base, subbase 
or subgrade shall be discontinued, and the joint and/or crack shall be cleaned by other 
methods which do not cause such damage. 

(A) Crack And Spall Preparation. At the time of sealing, the crack or spall shall be free 
of all debris, dirt, dust, saw cuttings or other foreign materiaL 

The cracks shall be cleaned by a method approved by the Engineer. Unless otherwise 
shown on the plans, hand tools, air guns, power routers, abrasive blasting equipment or 
other equipment may be used to clean the cracks. 

Unsound concrete shall be removed to the dimensions indicated on the plans or as 
directed by the Engineer. Prior to application of the elastomeric patching material, the 
surface shall be dry and shall be sandblasted to ensure it is free from dirt, grease, oil, 
laitance or other foreign material \Vhich may reduce the bond between the elastomcric 
patching material and the existing concrete pavement. There shall be no dust from the 
sand blasting operation in the area to be repaired. 

(B) Primer. After sandblasting, a primer supplied by the manufacturer shall be applied to 
the area to be repaired and allowed to cure for a minimum of 30 minutes before pbcing 
the elastomcric patching material. The primer shall be re-applied if 6 hours pass prior to 
introduction of the elastomeric patching material, or if a rain occurs. 

(C) Application. Elastomeric concrete components shall be weighed and mixed in 
accordance with the manufacturer's recommendations. The material shall be placed into 
the area to be repaired within 4 minutes of the initial mixing. Ifthere is a sloped 
condition in the roadway, placement shall begin at the lower end. Upon initial cure, a 
notched trowel shall be used to provide a non-skid finish to the surface. 

2-3 3408 
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An experienced manufacturer's rcprcscntJti\e or agent of trc manui~lCturcr "hall be 
present during the installation of the clastomcric patching material. 

4. ;\leasurement. This Item will be measured by the mixed gallon of clastomcric patching 
material, complete in place. of the type specified. 

5. Payment. The work performed and materials furnished in :-~ccordancc \\ ith this llcm and 
measured as provided under ''Measurement"' will be paid for at the unit price bid for "Cr"ck 
and Spall Repair Type I", "Crack and Spall Repair Type 2" or "Crack and Spall Repair 
Type 3". This price shall be full compensation for furnishing all materials; for all routing 
and chipping, removal of loose concrete and cleaning; furnishing and installing "Eiastomeric 
Patching Material and Primer"; and for all manipulations, bbor, equipment, tools and 
incidentals necessary to complete the work. 

3-3 3408 
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C SJ 0902-00-099 

SPECIAL SPECIFICATION 

3096 

Fiber Reinforced Polymer Patching l\Iaterial 

I. Description. Repair spalled areas, potholes, and joints on concrete decks, and concrete 
pavements using a fiber reinforced polymer patching material, bulking aggregates and 
surface course aggregates as specified below. 

2. 1\tfaterial. The patching material is a dry powder consisting of resin, polymers, graded 
fillers, granite aggregates, metal fibers, glass fibers and recycled tire rubber that once heated 
provides an impermeable, voidless mass solid at ambient temperatures. The patching 
material is formulated according to climatic conditions to provide a durable pavement repair 
with good fluidty at process temperature, low temperature flexibility and ambient 
temperature flow resistance. 

Provide material where the binder meets the following requirements: 

Binder Properties Method Requirement 

Bond ASTM D 5329 Pass, 3 cycles @ -20°F 5000 extcmion 

Cone Penetration ASTM D 5329 15 pen units min @ .:19°F 

Ductility AASHTOT51 15.75 in min @ 7YF 

Flow ASTM D 5329 0.12 in max @ 140°F for 5 hours 

Resilience ASTM D 5329 40'7c min @ 77°F 

Softening Point AASHTOT53 179°F min 

Flash Point AASHTOT48 410°F min 

Bulking Aggregate. Provide single sized bulking aggregate consisting of a crushed, double 
washed, and dried Grade 1 Granite in accordance with Item 302, "Aggregates for Surface 
Treatments" or equivalent. 

Final Surface Aggregate. Provide final surface aggregate consisting of a crushed. double 
washed, and dried Grade 5 aggregate in accordance \Vith Item 302, "Aggregates for Surface 
Treatments." 

3. Construction. Place the patching material installation to encompass the damaged I spalled 
areas as shown on the plans. Variations in depth and \VidtJ1 of the repair area can be adjusted 
in the field by the Engineer. 

The repair/replacement procedure will include the following: 

1-2 3096 
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( 1) Ensure work is performed by an :.:pp!ic:..:wr ccnificd hy the ;naterial. 

(2) Saw cut around the repair area and remcve all loose and damaged pavement. Remo\e 
the repair area to a depth ~:md width which will allow proper seating of the patching 
nwterial. 

(3) Use a milling machine or jackhammer to de\elop the depressed seat. Obtain ;1pproval 
for jackhammer size prior to use. Use an apprO\ed jackhammer capable of performing 
the required removal of the existing material without further damaging the sunounding 
pavement. Thoroughly clean and dry concrete substrate faces using a hot-compressed 
air lance. 

(4) For concrete pavement, prime the area using a primer determined by the manufacturer 
to prevent moisture intrusion. For concrete pavement repair, apply a layer of heated 
binder to cover the bottom and sides of the repair area. 

(5) l\1ix and heat the patching material binder on site in a horizontal mixing unit equipped 
with electronically controlled thermostats. Heat the bulking and final sudace 
aggregates and dry free of any dust in a vented barrel mixer to 300cF or other approved 
method. 

(6) Apply the patching material binder to the repair area. If the repair area is deeper than 
2 in., add bulking aggregate at a minimum rate of 15% and maximum rate of 30% by 
volume as directed. If the repair extends deeper than 2 in., install the heated binder in 
layers and add the heated bulking aggregates to the repair material at the rate directed 
above. 

(7) Build the patching in successive layers until level with the existing pavement. 

(8) Apply a final coat of the heated patching material binder to level the repair area and 
overlap the edges of the repair area approximately 2 in. to ensure a tight, waterproof 
seal. The surface of the patch will then be dressed with heated surface aggregate. 

(9) Sweep the area and remove all debris from the site. 

Do not allow traffic over the material until after it has cooled to the point that it does not 
permanently deform under pressure as directed and/or as specified by the patching material 
binder manufactures instructions. 

4. .Measurement. This Item will be measured by the pound of fiber reinforced patching 
material binder installed. 

5. Pa_yment. The work performed and materials furnished in accordance with the Item and 
measured as provided under "f\1easurement" will be paid for at the unit price bid for "Fiber 
Reinforced Polymer Patching Material''. This price is full compensation for furnishing 
materials, including bulking and final surface aggregates, patching material binder, and 
primer; heating and mixing; removal and disposal of existing pavement material; pbcing 
and finishing; and labor, equipment, tools and incidentals. 

2-2 3096 
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TxDOT Elastomeric Concrde Specificitions 
l::-x-6i~-J. Te~ting Epoxy f,1ateriais 
I::'-:-~~ 2-~1, Testing E\astorneric Concrs',.::; 

'· ASTl\1 :\ Irthods Cited in T:xDOT Elastomeric Tl'sting Specifications 
ASTM C 190 (prior to 1991) :or reference to moldir.g briquet specirnens 
ASTf\1 C 579, Standard Test f.-l.:=thocs for Compressi-.'e Strength of Che;-r,icai-P.esisiant r,·,e;r.::rs. 
Grouts, f,t,onolithic Surtacings, 2nd Polymer Concretes 

ASTM 0 76, Standard Specifications for Tensile Testing r'.'lachines for Textiles 
ASTf\1 0 412, Standard Test lvlethods for Vulcanized Rubber and Thermoplastic Elastorr,ers­
Tension 
ASTf,1 0 624, Standard Te~t f.':ethod lor Tear ~tiength of Conventional Vulcanizsd Rubber c:nd 
thermoplastic Elastomers 
ASTfJI 0 638. Stande:rd Test f/;e\hod for Tensile Properiies of Plastics 
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!·':;~-~ 1 clft1~is !~:c::-~c\.J cc\ ·'""~~- J ... :\.·;-r2·iii~::tg Lt'.:~·;r:·-~.-::-~;\ c ~:r::.·:~g~~~L·f c~, li:;j:·:~:::i L·c·~·.~.:r(':l 

~p~·ci1~1·..:.'!1S ~~1ch ::s rrjoLicJ c; li-~Jcr.s ~1nd dri:lL'~ cot(.'S. lt i5: in~;~cJ :.:..• cc,~·;c;--:..'lC ~:;i\ in:.:~.::·: 

\\eight in excess of SOO kg.'m3 (~0 lb.'tt:\ E>:ccpt i<.·.r cditcrd JiiYcrc:iccs. ;!·is lCsti~'~i;-,_,j •~ 
identic:! with AST~1 C 39 :ind .\,'\SHTO T 22. fl:-:n II discu~scs ;he usc of:;coprc:icc::r:s 

during this resting. 

The \':lbcs gi'.·cn i:: p::rcl:!hcscs (if prO\ idc·d) :;rc :1nt st:l::d:;:d ::::d m:1:; :wt he C\:!ct 

m::thcm:uic:.il cur,\'Crsions. Usc c:ich system ofc1:1its s:.:p:n:iicly. Co::·,bi:1ir~g ,·:duL'S frPI1lihc 

t'.vo systems m:;y result in nc.nconftm11:1ncc \\ iih the sund:;rJ. 
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~·} ii~~dcr5 ::::.J dril\c.j ~~,·:c~·. ::is >r:~i:cd :o .. :cr.;:rc:c 1-:~:\·i~-.g. :1 ~:r:1 \\:..'ifh: in C\cc~s:. ;·\{_;rJ L ~ ·:~~~ ( :o !t-.. ·ft:). 

Signific:>nce ~.nd Lse 

Below is i;;foml<llicn rcg3rding the signiftcl:Kc z,nd usc of :his rest mctlwd. 
Exercise c:rc interpreting the signiiic2ncc uf co:1:p:cssi\·c ~.trc:1gth dctcn~~ii~:;tic;;s by ;his test method. since strength is not a fundamcntZII or intrinsic propcny of cnncrctc m::dc from giYcn m~tcri:;ls. V::lucs cbt2incd \',ill depend on the size and sh:1pc of the ~pccimcn. b;:tching, mixing prvcedurcs. the methods ofs~~mpling, molding, 12bricnion, age, tcmpcr:llurc. :1nd ;he moisture conditions dming curing. 

Usc this method to determine compressi\·c strength of cylindric:il specimens prcp:ncd 3nd cured according to test methods "Tcx--12~-,\, Obt:Jining :md Testing Drilled Cores of Concrete, Tc.x-~47-A. !\bking and Curing Concrete Tc~t Specimens," :1nd/or "Tex-~~0-,\. Capping Cylindric;, I Concrete Specimens." 

The results of this test method m:1y be used :1s a b:J.sis for qu:ility control or concrete pr0p0nioning. mixing. :Jnd placing orcrJiiOll~; dC1Crflii!l:1li()rJ (If C0fl1pliance With :;pccificnions; control for c\·:;lu~:ting clTccti\·cncss of:H.lmixturcs :1nd simibr L:scs. 

App:natus 

The fo!!o11 ing :ipp:mJtt.:s is rcquircJ: 
+ Testing 1\bchinc, po\\'cr oper:::ted, ::bk to ::rrly :1 lo:Jd co!ltinuous!y r:.Hhcr rh::!J j ntenn i ttcnt !y, \\·it hout shock, !Ja\'i ng Sll flicicnt C:! j):lC i I y, :Eld Clp:; blc of prO\·iJi:1g! he r<ncs of lo:Jdir:g prescribed herein. lf it lws only C·nc !o:1uing r:lte. it must be prcn·ic~·d \\'ith 3 supplcr~Kntz,.lmcans for lo:;ding ::I :1 r::!e SL!itablc (or\ crific1t iC>n. This Sl!fplcmcnt3lme:Jns of loading m:!y be power or lwnJ o;>cr::tcd. 
+ El:.istic calibrJtion de\ icc. such ::s tLc circubr pro\·ing ring, \\'ith stJiicicni c::p::ci:y :o co\·er tk potcnti;d loading r::;;ge oft he testing n>0chi:~c 2:1d \\ hich cor•orlies \\ ith ·,~c rcq•.:i:cments of ASTI'\'l E /--1. 

"" Testing !'['ZICC, ]~Jrgc enough to :'CCUI:11110(.be. in;:: re::d:ltle rositiun, 3!1 c!;;s:ic C3libr:,tic-n cc\'ice. 

~ 8c~ri•:g Blocks. l'ppcr ZJnJ Lc.,\\er. \\ i;h bc::ri:1g f:::ccs th:::t ~~:\\ c 3 Rclck'.\Cll h::rdnc~s !i<..'l lc:s tklll 55 HRC ~lnd I~1:n!I!1L!!ll clirncnoions ::t lca:;t 3% f;IC:<I[Cr [~12!1 the t!iJr::·:ter or the test spccii~1e:1. E\ccpt for the conccniric circles Jc~cribcd below, bearing !~'lees sh:.lll not dcp;:n from a p!Jne by more th3n 0.025 mm (0.001 i;l.) i:1 :l!ly 1.52 n!rn (6 in.) ;!1 blocks 152 mm (6 in.) in di::mc::cr ,,r l::rgcr. or by mo:c i!lan 0.(J25 mmtO.OOI in.)!!! 

Tcxos Dcpoi.lJ1;t'Jl! (~(TJ-oi7SfJOJ'i(llil~i7 3 7\DOT (l6::oon 
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-
i ;)i;on;o.:tt·r :,f Tt't Spcri:ntn\ .\!~\ifllU£1\ Di::r.i<llr cf ' I 
i mrn (in.) Br:;rin!! F:!Cf mm (in.) 
I 51 (~) ! (12 ( .J) 

I 76(?-) ! 127 ( :') 

' 
In~ (4) I I(,:" ( i1- 1:: l 

1 :'2 (f.) :25-l ( 1 ()) 

I 
::oJm ::::19 ( 11) 

1\"0TE: Squ;;rc bc;;ring f;,ccs ;trC rcmii5siblc. provided the Ji<:n:ctcr ufthc brgcst;-1u":L·k 
inscribed c i rc lc docs not exceed the ;1 bO\·c d i:1mct cr. 

The center of the sphere must coincide with the surf';tcc oft he bc;-~ring L1cc \\ i:hin 3 

tolcr;;ncc of:!: 5°At ofthe r;1dius ofthc 5phcre. The di;:mctcr of the sphere J)il!Sl be :it last 
7.5% ofthe di:mlCtcr of the ~i'ccimcn to be tested. 

\Vhcn the di21~1Ctcr of the bc:iring f::cc of the spheric2lly >e~1;cd bluck exceeds the ckr.1cccr 
of the specimen by more th3n 13 mm ( l 12 in.), inscribe concentric circles not more tbn 0 S 
mm ( l/32 in.) deep :md not more th;m 1.2 111m (3i64 in.)\\ iclc to f2ci!ii<1tc proper cc~;tcri'1~. 

The ball ::r;d the socket mus1 be ~o designed by ~he m:tnt!f:lcturcr :h::t the skcl in the c0:1t~,ct 
:1rca docs not pcrm:mently deform t!nJer repc;-~tcJ lc,ads up to 8~. 7 hl Pa ( J 2,000 psi) on the 
test specimen. The preferred con!Jct area is in the form of;~ ring (described 2s "prefc~rcd 
bearing ::!~C:l") ~~s 5hO\\l1 in 'Schcm:!t!c Sl-;l:tc!l of a Typical Srllcric:l Bc:1ring Block.' 

.. 
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IVl 2 B C 14 i\.14 B14 
S1 Ur:its Ty-pe l brcbess 

TyiJe- I flO :c Test Tc:-1<;:er~tl:re 

He2t 
Rcsis1~1cc 

Cl:Iso; · 120% ~.fc.).irm.tr:l Vulume S'vtlt 
HardtH:~s {Duromctcr)- 50± 5 f)Oints (Duro) Temile Strength- l~ Mpa 

.. :._' \.._' 

Heat Rcsistanct:'- Tt:s!cJ according, ~o Test :-...1et..hc-d ASTM 0 573 Cumpres~ion Ser- Tested 2.ccc:rd111g lo Test ;\~c::thud ASTt-..l 0 3S)5 

Figure I. Schcmoric Sketch (if a T,tpicd Sj;hcricol Bcoring Block. 
The follO\\ ing text refers to the 'Schem::tic S!..:etch of a Typic1l Sphcr!cal Bc:tring !Jltd;.' 
The currcd surf:lccs of the socket :1nd of the :o:pheric:tl portion sh;]ll be kept clc2n ::nJ ~!1:lil be lubric::Jtcd with petroleum-type oil such as corn·cntion;d motor oil, not\\ ith pressu:c type gre:J~c. After contacting the specimen :1nd :.Jpplic;nion of sm::ll initi;lllo::d, further tilting u!' the spheric:tlly se::ttcd block is not it~tcndcd :md is undesirable. 
lfthe r:Jdius of the sphere is sn<:d!cr th:1n the r:H~ius ofthc !:ugest srccirncn !o be tested, the portion of the be:Jring r:lcC extending beyond the There sh:~ll 112\'C a t!:ickncss not lc<:s th:!n the difference bct\\'Cen the r:Jclius of the ~;pherc 2nd r2dius of the specimen. The k:tst dimension ofthc bc:tring f;::cc shJ!l be :::1 lc:ist JS grc::;t ::s the Ji:tmctcrofthc sphere. 

The monblc portion of the be::ring block sh::tll be held closely ::1 the spheric::! sc:;L [':.:!:he design shall be such !h:-Jt the be::ri:<g f'z:cc c1n be rot:>tcd freely ::nd tilt 2t !cast-!" in ;:!:y directic•n. 

t\1cke fin2l ccnterin£ 1\ith reference to the urper sp!Jcric;l] block. \\'hc:1 the ]O\\Cf ~;c::r;:~"-
~ 

-block is used to assist in centering the 5pccimcn, the center oft he concc!:tric rings ... , h,'l pro\ iced, or of the block itself must be directly below the ccr:!cr of the spheric::! heJd. !\1<Jke pro1isior.s on the pl::tcn to assure such a position. 
~ Lo;~·cr bc:n!!Jg block, ~:t lcc.st 25 rn:n ( 1 in.) thick \\hen new. ;md ::t !c:~st 22.9 r.;r,:i,9/l0 !n.) thick 3fter ;iny resurf:JCing oper;;tions, on 1\ hich specimens will rc5'1. which fW\ ides 3 m::;chinec.b!c surf:1cc to m:!intain the specified surbce conditions. Concentric circles. as described abO\e, ~!rc optionJI. The block n~ay !::c fas:cr!..:J to the pl:llcn of the !c5ti:<g 
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i:!diz:::tcd h·~::..i ::: :J::y gi\·-.:·:·: :-:·\ (l \\'!ll~ir. :1-,c !u:~~ing r~~:"g·~·- l;; :~..: c~i~.: ~:·::.:l :i:2 ~ .. ':-ji:·.~ 

L:r,~c (~f ~l Ji~d be ccn:sidc:cd ~u ::ich.:dc le:-1cis bc1o\v the \':-ih~c 11-~::l i~ 1 (l() 1:i~-1L'S ::·!: 

:-;ro~;:ilcst ch::mgc or load ibt C:.lil be rc:ld 'li1 t~:c sc:::lc. The sc::k :~it:'\ be rrc i~) .• 'j .', il:: :: 

gr:hiu3tion line cquzdto zero ;,nd so num!:>ercJ. The di::i pointer 5h:lll 'cc cfsuf:ici~;:t 

length to rc3ch the gr::;du:nion m;;rks: the\\ idth of t1:e poin;cr tip must rwt C\cccJ the 

clc:ir dist:'diCC bet\\een the ~li1:.:1lcst gr::du::1ions. E::ch di~:l sh:JI te L'qt:ir;~cJ ·,,itha z-::;.:1 

:>d_i~J~tmcnt easily 3ccessibk ;'r(·li't oL:t~idc the c:·:~c. \\·ith a suit::~+.:: de\ ic·e tbt. :jt ::il 

1in1cs until rc~cL \\'ill indic~11·2 i(_l \\·i~hin i '~.·0 ~CCL:r~cy ~1~c nJ:'t:\in1l~111 lc,~d ~~c:r.g :-:r-;··1icj_ 

.\'OTE: One !df of a ~calc inicn :J is :;bout as close ::scan rc::sc:n::tly be rc::d (1:.5() ::·,:11 

[0.02 in.]) :;.]on~ ihc ;.rc Je~cribd by the end of the pointer) or ,_,hc:1 the ~p:icing,,n ti;c 

lo;:d indic::ni:<g mcch::mism is bct\\ccn 1 mm ~,nJ 1.6 mm (1/25 in. Lind l/16 i:1). \\hc:1 

spacing is between 1.6 mm ( 1/16 in.) :J11d 3.2 mm ( 1/8 in), one third of ;,n intcrd c;:;n 

be read with rcason:Jblc ccnainty. When the sr:1cing is 3.2 mm (liS in.) N nJC,rc. one 

ftltl11h of a sc:!le intcrv:il em be rc3d ,,·ith rca~on::blc ccn3inty. 

~ Digit::;llo~:d indic:ltor, "·ith a numeric:!] di~pby brge enough to be C15ily re~.d. ::nJ 

:wmerical increment equal to c·r less th:m 0.10% nf the full sc:de k\:Jd of 3 gi,·cn lu::ding 

range. In no case shall the\ erilicd lo:Jding range include lo:lds less th:m the minimum 

numeric:! increment :r~ultiplicd by !00. The accur::cy ofthc indic:llcd !o::J mustt<~· 

\\'ith!n 1.0~~ for any Y31ue disphyed '' ithin the \Crificd lo:~ding r:mge. Prcn i~ic.n !'lust 

be made for :1djusting to indicJtc tn1e ;:ero z:t zero lo:1d. :\ ma:\imum load inJic3tor -.dl 

indicJte, \\'ithin l~1o system :1ccur::cy. the m::ximum lo~d Z~pplicJ to the spccimcn3t ::ll 

times, ur:til reset. 

Calibration Requirements 

Below arc the requirements for \·erifying c:~1ibr;!tion of the testing m::chi:1c: 

+ \'crifying c:Jlibr::Jtion of the testi:·,g m::cl:inc :;cCClrdit:g to .·\ST\1 E -1 is required: 

.. After :111 el::psed intcrv2l si!KC the pre\·ious \'Crific::tio:1 of 1 S months :113:\it~:u;J_ 

but prc!'cr:;i:>ly z:ftcr ::11 intcn::l of 12 mo::t!:s 

" On origir~al instJlbtion or rclocJtion of the m:Khir:c 

" lmmedic.tcly ::fter making rcp::irs or adjustments which m:1y in :l;:y \\3Y affect rhc 

opcr::tion of the \\'cighing systcr:1 or the \·clues disp!c.ycd, cxcc;;t for zero 

::djustr:lC:ltS th3t CO;l:pcns:ne f'cr the \\·eight C.'ftoo]ing, or c:pccir:1Cn. or buth 

\\~hcnc\·cr there !s rc.:15on ~o doubt the ~ccur2cy of ~he rcs~1J!s. \\·id-:c~~:t rcg::;J ;(; 1~!·:2 

tii:le it1tcn·a! since the last 'erific::tioi1. 

+ The accur:1cy of the testing m::Jchinc Ehould co::.form to these pro,·isions: 

• The perccnt:1gc of cTor for ;he lo:1ds within tl1c proposed r::r.gc of L:sc of ~k !cs:iiH! 

machine must not C.\cccd ± LO% l\f the i:1dicatcd lo3d. -

!c.,·t.~s [}c:;:tiJ·:;i; c.': t :~l T?·~.':'i5]:·o!·.t c:.1 f(: ;? 
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~~:-.y ~\\.() ~L:~..·cc-~-~1,.(. ~ .. :::-t :c.~~~:; ~l-;,1\.:~d :·:c.l 2>::: .. ::cJ ~,_!:·:c- :h:1d (~f·.i~c C.i;_;.c:~-~-:~2 ~-,_;.\.._·~:·j 
the ;~;;-1>.lrn~~ri1 ~::~J ~r:i~:!r:!~:~~~ ~·~·~t L_,:--.-J~. 

11- ;·::c :-~.:3~ \(l~~o ~is i!iliic~:~cJ L-y :i-~c :c~~ir.~ ::1:1(:-::!~·:. ::;·;ci I he- ~!rrliL'J J~..~-::d ('ll:~r.~:(·;.,i 
fr(Jr:J ~.he- rc:idiJ;g~ of ·.h·-2 \ cr:~)c::r:cn ~~\ lCC. '-'• iJi ~~C fl'CCJfl~CJ ~:l C':H_"h lCS~ p~li!~i. tl (2ic~d::tc ~J-,c cr-rc'~r. E. ~:1~d :hL ;-~c:·ccril;,~-~ c,f c:rcr. L~l~. L::'r c:-~ch pojn1 frn~;i ~hc-~·c 
c:;t:l: 

E = .-1- B 
Ep = jQO (A- B) I B 

\\'here: 

A = lo~:d, N indic:;tcd by ihc m;;chinc being\ crificd. ~mJ 
B = ~pplicd !o:~d, N 2s dc!crmincd by the c:libr:1iing Jc\icc. The rcpon on the Ycrification of a testing machine should st:Jtc ,., ithin '' h:1tloading 

r:mge it was found to conform to spccific:~tion requirements, r:lihcr th:;n rcpl,rli!;g :t 
blanket :Jcccptancc or rejection. In no case shall the loJding range be statcd:Js including lo;~ds below the \'2lue "hich is !00 times the sm:Jllcst change ofk1;~d :h::t 
em be cstim:ned on the load-indicating mcch:Jnism of the testing m;,chine or lo:;ds 
"ithin ih:Jt ponion of the r:~nge below 10% of:hc m~l.\imum r:mgc c1paci:y. In no c3~e sh:~llthc loading range be st::tcd as includi1~g lo:Jds outside the r:t!:~c ,.r !o:Jds :trplied during the 1·erific::.tinn test. 

• The indic3led lo:1d of a testing m~chit~c should not be corrected either by c::Jlcu bt ion or by the usc of J c::ll ih:1t ion di :1gr:Hn to obt2 in \'zducs ,,·it hi n the required permissible y;:ni3tion. 

Specimens 

+ Specimens sh:.Jil not be tested if ::Jny diameter of a cylit~dcr JitTers fn.>m 3ny o'.hcr 
cJi::!!lJCtcr o(thc S311le cylinder by mere th3n 2%. 

XOTE: This m::1y c>cet!r \\hen ~i!1glc usc molds arc dam:Jged or deformed u:n!r1g shirn·,c;~L 
\\hen flc.xiblc single usc molds Jrc deformed during molding. or when a cu•c (ri!l dcllccts or shifts during drilling. 

~ Neither end cfco:llprcs<:iYe tc<:t specimens sh:..1uld depart ~-rom pcrpc:~dicub:;:_, l0!:1c 
:::xis by more :h:m 0.5° (3 t::m in ~00 mm [ 1/S i:~. in 12 in.]). + C::p 1~1e ends ofco!l!prcssion test spccimci:s :1cc:orJing to Tc~t \icthcd "Tc.\-~~0-.\. 
C::pping C) lindric::.d Cc1ncrc!c Spccimc:1s." 

~ Determine the di:1mctcr used for calcul::ting the cross-sectiord :nca of the tc~t ~p:c:i~Jcn 
to the nc2rcst 0.:25 rnm (0.01 in.) by avcr:;,cing two cli::mctcrs r;cc2surcd ;;t ri~ht ;::~;.:!c:: 

'- ,._ 

..__ ... 
lo c:tch other ~,t d'out m;d-hcigln l•fli1c 5pccimcn. 
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~he C) lir:dcrs ~·:rc ~h.Jt :11~:dc frc;.1~1 ~-i si:!glc ](;1 c:f n;c,lJs. c~:.ch cy;ind·:.:·: 12::-~cd :1-J~:sl ~~·:· 

n;c~:surcd ~nd the ,-ol~:c used to c::lcl:l~uc :he ~:r:it cc.:;·:il;c:::~~\·c ~~rc:·:~lh c.flh;n 

spcc1men. 

~ \\'hen the d!~;mctcrs ;:re l~il':!St:rcJ :nthc :.::dt:ccd frcquc:~cy. :he cr(>Ss-scc:ion~;l ::r:::s :~f 

~dl C) lindcrs tested \)n th:~t d~iY sh~~JI be C\1J1:putcJ fn .. ~~~1 :he :1\·cr:~gc cf :he dl~~lll~ll!'S <..·f 

the ihrcc or rnorc cylinders rcr:-c~.cr:ti!~g t!:c gru~~p t·2s~cJ !1-:~:t l~~1y. 

+ The length shall be n;e;;~urcd to the nc:.1rcst 0.05D wl:en the \cng;h :o Ji::m~.·ter r:::io is 

less :h3n 1.~, or nK>re :han 2.2. or\\ hen ihc \'Olume ,~f ihc cylinder is dc-icTmi!;cJ i"!\·!'! 

mc-;sured dimension:;_ 

Test Procedure 

The follo,\·ing describes the procedure for Cl>mpression tc:;ting of cylindrical cuncrc;c 

spec I mens: 

~ Test <:rccin~ens in a moist condition. 

+ Perform compression tests of moist cured <:pccimcm as soc';1 ~s prJctic;l~lc a!lcr 

rcmo,·a\ from moist stora~c. 

_. Keep te5t specimens moist by :my con\·cnicnt method Juri11g the period h::t\\Cen 

rcmoYa I from moist stor3gc :md testing. 

~ Break all test specimens for a gi,cn test age within the permissible rime tolcr:>I:ccs 

prescribed: 

Time Toltrances 

Test .-\!:e l'rrmi~~ihle Toltrance 

:!:0.5 h cor 2.1 °~ 

2S G:!\'S 20 h nr 3.0~:. 

90 d~vs 

Tt..-:_:_·(:.\' OcjJt:;·tlJ;c;:t c?{ T1·~~ ::s~:.~{);·:[:; frj;; s TYDOT o:~;u;cn 
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+ As :he 'phcric;:lly >c~:tcd bJt,~'k i~ kPu_l:ht 10 k2r c•:1 ;he Sjll'Cit:1cn. rt1t2:c its ;n,n~,(:.J, ~:,~:i,,n L!C~il\' hv h:..:nd. ~() :h:..:lunifr,r:11 ~c;!tinL! i~ \lbt:.:.ir:~'J. 
2 • .-".pply the J,.,~d Ct'o::inuot:~ly ::nd wi;h,··ut ,;h"d:. 

For ic::::i:Jg ::~:1ci:incs ,,f:hc sciC\\. ty;)c. the :1!i.)\ i!1g Lc:~J ~h:~iltr~\::1 =..;t :..~ r~!!c <.'f ''PJ'Il'Xim~tciy I mm (il 05 in.)"ll1int;tC "·hen the :n::chine i,; mrming idle. For hytl~2c~ic::!ly Pf\~:-;::.:'J :11:~ehi;--;c5. the ;,,::,l ,);:..ll be :rr·licd ::1 a r:.ie ,,f 1;:u' -:::,:u {pL!tC:l !u ctu~:s-hc..:d i~l ... ·:!:-.u:crnL'f\1) L\_IJ: L":--i'''nding t<.l :1 lu:Hjit:g r~ic r·n ;he ~pc~.:i:~·~:·n ,, irhii1 the r:.~ngc ofO_I-lto (l_i-l \li';;.\ (:'0 to 50 p>i',). :\laint~!n !he Jco!g:J;Itc-J r:::c t•f:;;t>\'C!llc'lll ;tt 1c~~t th:ring the btcrh~lfofd;c cnticip;,tcJ lt>;:Jin~ pha'c l•f:hc IC>ting cycle. • Dering the :tpplie<llionl'f the rtr>t blf of the ;mtic:p:IIL'd Jo::Jing ph::,e ~ hi~hcr r;,:c ,,[J(>:t<hlg I 'hall be pcnnittcd. 
+ 1\bl;c no aJjustmcnt in the r:nc <11' t~lll\'CnKnt pf the J'bten :it :lily time" hile ~ 'f'l'Cit~t•~ is yielding r::picly immcdi::tely hcfo:c f;iilure. 
+ Aprly the lo:td until the specimen f:;il~, :;:1J recn:J the "~:;\i:•wm ),,~d c~n inl by ;he ~r·~CJIIJcn during the test. 

+ i\'oie the t\'jl~ Of f:\iJurc :lllO lhC :!pt~c:Jr~nCC of!bC C(lllCrCtC. 

C:ilculations 

Usc the following calcubtions to determine the comprcssi,·c strength (lf·,hc specimen~: 
C:dcul:1tc the compressive strength of :he Tccir:1c:1 by diYiding the ma\imum load C:Ticd by the spt>cimcn during the test by the 3\cragc cro5s-scction;Jl ;;rc:-~ determined :Js pwiously J cscri bed and ex press the result to t!1c net rest 50 k Pa ( l 0 psi). 

J f :he specimen length to di::mcter ratio is less th:m l.S, correct the result obtained by multiplyirH:! bv \he ::rpropriatc correction ~'actor sh0\\'!1 in the rollowinf! table: I 
Correction r~rtnrs -

I I. 75 I 1.~0 I 1.~5 

0.91'i I 0.93 f)_l; 

.\"OTE S: T!;e5e correctio:-1 Cac!ors 2J1ply :o light weight concrete \\Cighing bc!\'.ce:1 I (iQ ;"xnd 1920 kg/n/ ( J 00 :>.nd :2()0 lb. rr') ~:nd to normal \\ cig ht COilCTClC. They ;.:rc :lf'j'k;l~'lc to concrete dry or so::kccl2t tin'C of!o:1ding. V:1kcs ret gi\ci1 in the !:ob!c 5h::il ~-,c determined by intcrpol~;t!on (5CC 'C: lindric:! Concrete S1'ccimcns F~1ctc.r T ~b!c' i1 Tc~t )\'lcthod "Tc,:--42-4-A. Obtaining z:nd Testing Drilicd Cores o!Co!:cretc"). The C<Jncctie!1 f3ctors ::rc ;:pp!ic2ble for no:11i:d concrete q1engths Crom J 3.S to --1 J .--1 \'iP:1 (2000:0 GOOO psi). 

Tc:--.:us Dcpun;;;cnr o/Trunspor:mian 9 T.Y DOT (;f }000 
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+ Comprcssi\C strcnsth cilcul3lcd to the nc:-:rcst 50 1-:Pa ( 10 psi) 

,._ De-fects in ci1hcr Spl'einxn or cips 

+ Age of specimen. 

\ I l I I 
\ I I -I I 
\I I I I I I 
I< A 

I I J\ I I l 
I \ I \ I \ I I 

v \ v \ I I 
Co:.¢ r.-.::1<! :.nd S.';"~t Gne :!.:lJ ~ Co.!~rc r,u 

(~) 0) sr~~ {ol {c) 
{:) 

Sl<:etclH:.l'' cf Typ<!, ot Frt.ctu~ 

Figyre J. Sketches C![T_ipcs 1!/Fu:cturc. 

jf} 
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'P:::< !L Con:rrcs~in~ Strcngi\1 of Cylindric;] CorKre:c' disct.S'(·:; :he u"c ,1f ~::1l•ondd c::;·:;; "·ith r:1et<1l extrusio:1 control retainers ::sa sui::1blc zdtcm~I!C c:pping pr,1ccdurc to th:5c idcnti(icd in Test !'lcthod "Te.-:--'150-.\, C1pping Cylir:dric~il Concrete Sj!ccimcns" !J dctern;inc the compressi,·c sacng:h of molded cylindric,! c'•ncrctc ~;1ccimc::s. Excci~l fl·f cditord differences, this procedure is the s:n~1c :lS ASTi.l C !1_\ 1 _ 

The fGJlo,, ing app;!r;,tus is required: 
+ Steel extrusion control retainers,'' irh cavities'' hich h;1\e J depth :1t least t\\·icc rhc thickness of the pad. The inside diameter ofrhc retaining rings ~hould nut be Jcsqkn 102% or gre:1ter than lO-t% of the di:1metcr of the cylinder. The surf;;ces ofrhc sled ret2iner "hich cont:1ct the bclring blocks ofrhe tcsti:1g m:;chine must be pbne :o'.\iihin 0.05 mm ( l/500 in.). The bc:1ring surfaces of rhc rct:Jincrs ~houlJ :wt h;i\ c gouge). groO\'cS, or inclcnt:llions greater \h:!n 0.25 mm ( l/l 00 in.) deep or 32 mm: (I /20 in.') in surf;;ce :trc:L 

~ Pilds made of po[yurclh:Jne or ,·;;rious other rubbers ~uch ;Js polychloroprcne (neoprene) or n:Jtural rubber rh:tt ha\'e a Shore "A" durorncler h3rdncss of 50 tu ;o h:l\c been found JCCeptablc. Shore":\'' h;mincss is determined by ,-\STr-.1 D n..;o_ 

Pn·ea utions 

The foiiO\\ing prcc:lution should be obSCf'\'Cd \\hen testing cylinccrs \\ i:h l!!>OO!!CkJ crs: 
Concrete cylinders tested ,,·ith t::1bondcd c;;ps rupt~Jrc more in:cnscly il1:::1 cor:1;::;rat!c c:: linders tc~:ed ,,·!th sulfur mor13r c::ps. :\~a s:Jfely prec:!t!lion. ;he cyli:1dcr testing l:>!:hi;~e should be c~uippcd with 3 prutcci\ e c::gc. 

Ttst Specimens 

Tc~t specimen 3S Jc13iled i:l 'P;;rt L Dctcrmini::g Coll'ijECSSi\ c S:rcn~:h urc:, li:'c:ric;l Concrete Specimens' of this !est !~!cthod. modified ,;s noted: 
i• E::ch c!ld oftl:e concrete cyli:1dcr :llLJ:;t be pl::ne \\·ithin 3 m:11 ( LS in.) ~c:-oss ::ny di:.:metcr; i.e., there ~ldl be no depressions in the concrete surf:1ce \\ hich ::rc dccp:r th:.:n 3 mm ( l/S i:1.). Do ;~ot test cylinders that do notmccr this tolcr:mcc, unless tk ~urfJcc irrcgubity is corre:cld. 

Tc.Yos Dcpumno;t of Tmnsporfnlir.n 1J 
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Test 

~- \ . :"!-. /:· :'. . ' 

' : ~,....' ' " .... t- '. '~ l .... • ' ; 

~ . 
t·'l·(~CCGur·.c 

f\::ri~'li!~~ :be: cc;1~rrcs~i~~~:1 :-..:sl :ls ·~~l..'L1ilcd i:1 'P::r: L ~).:: .. :;·;~-:~r:ir:g (=--('l!':pr:.>-~1\L s~:~.:·:-.~~hcf 

CylinJ~ic:,.l Concrete Spccimcr1s' cf1liis tc~tJ!ic:hc•J. :;:cdif:cJ ::s fcllO\\~.:: 

+ Pl:1ce an c.\irusi~.•n cor~trollcr, cont:::ir1ing :.1 p:id (3S described in ':\fjl:lrJlLrs'). on 1k tCjl 

~!nd bo;1or~1 st.lrf3ccs ofthc concrc1c cylinder. \Vi:h ;he :,ccprcne C:1i~S in com::ct "i:h the 

CC'IKrctc cylinder. C3rcfully z.iign :he ~:\is of1hc ~pccimc:1 wiii11hc ccnl\ .. T of:lm:<l c,f 

the 5pheric:;!ly :-:c::tcd bk•ck. Bring 1!1c b"::1ri11g blocks of the r~>:1chi:1c i:1 C\!ii;:;.::t ·,,i;h 

bOih of:he c:-;trusio:J controllers. 

~ ~o !c.1osc p:micles skd! be lr:Tped bc;.,,·ccn ;he C(mc:cic C) Iinder ::nd th'.: nec•rrc~c c:~;--s 

or be: ween ;he be:; ring SUrl3CeS uf the otrusic•n COntrollers :md the bclfing clods ilf 

the te~ting m:1chinc. 

+ The s::mc surface of the neoprene c:1p ~hall bc:n on the concrete cylinder for :::ll!~qs 

performed \\'ith th3t C3p. Do not test more th::n 100 cylinders\\ ith one neoprc:1e c:.r. 
P:1ds nhibiting cracks or splits, reg2rdless of number of uses, mu::;t be replaced 

i mmcJ i::tcl y . 

.\'OTE I: Dcterior::tion of the pad :::t the perimeter is norm:::l. hO\\ e\·cr if the thickness is 

i·cduced by more th;m ~ mm (l/8 in.) the p:1d skill be rcpbccd. 

XOTE 2: When used. neoprene c:::ps sh3ll be considered ;:-;s :1n :!cceptablc sub5titu!c l(•r 

sulfur-mori:-~r c:1ps \'·;ithout conection for :1pparent strength differences. 

!2 
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Th 1 s i C'~l ;i)·~·~ !icd dcsc:--i~\,.·s : r~c ~~_.:-(~;: c ( l· :-~ ~l ~ cJ !O dl'll::·i::ir:C ::: c ! i !-,-.:;:r '-'CI(' rtiL JC:~ 1 C· r :\·:·;~ !: 
·:·\r::.:;sio:l (COTE) c.f cc·ncrc:c by n~tc::5:L:ri:~g :h·: ch;~:~~c in 1c·:i~~h uf C(!;lc,rc:c- 1.:c·:-·~·5 ,,~ 
cylinders S'LibjcctcJ iO a r:J::~c of lCll'.pcrZ:l urcs. 

l'nits uf \1c:-;surcmcnt 

The v~d:n:s gi\·cn i:1 p:ncn~!Jcscs (if prU\'ic:cJ) ::rc ;--:ot st~urd:--trd cr~d I~~:-:y IJGl be C\~:\:t 
m~>thcmz,ticll convcr5ions. Usc each sy5tcm C'f units scp;,ratcly. Combining \'~dues !':um ;he 
two systems m:iy result in nonconfcrm:;:Kc \\ ith the so:~nd:trd. 

Tcxos D('porllncnt cj"Trc:n.c:ponu?ir,n TrDOJ(IJ;2r;r)! 
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_i_ p p ~r r ~ t us 

'" Sc2.lc or b<:Lince: '' ith :1 c:pacity of 20 1-:g (-1~ lb.). ::;·,d ~1ccur::tc to 0.1 r;~, c1cr its r:.:1gc 

• C:iliper, comp:nator or other suit:.:blc de\ icc to li1C~15c:rc :he Si'Ccimcn length to ·.lr~ 
:1c~:rcst 0.1 r1:rn (0 005 !n.) 

+ Surpor1 frz.me, 3S described in ·s~lpp,H1 rr~\J~!C' 

+ Concrete saw. cap::blc ofsa1\ i11g the ends of a C) lindric:l ~rccimcn pcrpc::Jiet:b :c the 
::.xis :md ;-:Jr:tliclto cJch (1thL'r 

• Four submersible tcmpcrz,turc mc:1suring de\ ices'' ith :1 rc>oL:~inn cf O.l cc (0.1 'f) 
Jnd :>CCtir:.:tc to 0.2 cc (0.--1 cf) 

• Submersible L VDT g:tge hc:.:d \lith C\eitatio:1 source 3nd digit:tl readout. 11 ich 3 

minimum rcsohition of0.00025 mm (0.00001 in.), :11;d a r;;ngc su!Ltblc Cor the tc'l (for 
C:Jsc in sening up the apparatu~, a range of± 3 mm (0.1 in.) h:1s been found p<1c:ical) 

• Reference b~1r. made of 30-l st:1inlcss steel or other non-corrosiYc material c:f 1-dlO'-I"ll 
1hcnn:.l C\j)~lnsion: ::pproxim::lcly I SO mm (7 in.) in length :md :51 111m (2 i;1.) i;1 
di::mclcr. 

3 



l C:-t ~p(· ... ·::~~~·:·.:: ::--;·l::i} CC·:·;~i:-: "-·( [·.~:,} :1::·;1 ,4 i:·~.) C·!' :~(ll:-.!:·J {i··., i;~.) :·l\..·;~-.!t·.::l --i~~:l!·.-.::~..:r ~-;_:-· . .>~ ,]:­Ly\ii~dc:-s. CcrL~s :::1~~:!1 'c:2 ~:[·l::~:-:cJ ~icccrj:r:g t\1 Tc·3! \1c-·.l~c~d ''Tc\-~2~-.-\. ():.-~::ini:~~~::iJ -rc~.ti;-:g Dr:ilcj Ceres cfC\_··~1C:LlC. 11 c·:· r:1dcrs :-h~dll-\c (_';:sl ::c-:..·urJir;g lO -rest \1cd;c,J "Tcx--1.:17-.-\. 1\bki::g 2nd CL:rir~g Co:;crcic Test S;•cci;o:c;<s." The ~r(·ci;~iC!iS s!-.::11 be '<:,,d pcfJXnJic,:l;or to the axis ;:,t cl q;,nd::rJ lcr'g;)J,;f l SO.::: 2 !11111 ( 7 :±.. 0.1 i:1.). The ~~1\\"Cd ~·r1us sh:~JI be il::t ;;nd parallel. 
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Section .... 

c:--;pans10n. 

Action 

• (~cndition the !C:--t 5;'Ccin1c:l~ by ~i..:~1~1cr~in~ in ~~!ur~tcJ lil~1C\\·~:tcr :..:1 :?3 .=: 2 -:c (7.3::!: ~ 

c F) f(Jr !J(.'t lc~s ~~~Jn ..:s h0~:rs. 
+ c,,nJiti('ning is co1~1plc1c \-.·hen i\\O ~u_cccs::'iYc \:..-c!ghin~~ of the ...:urf:~cc-dticd :--;!n~·rlc 

!:Jc11 21 ~r:!c;-:c~~ cf 2~ ht~~lr5 ~hl\\V il:1 incrc::~C :~l \\'Ci~h! L',f lc:-:s lh:!l1 0.5{:~~-

+ Ubt~in :J ~::rl~:cc dried >ampk h· rcnw,·in~ the ~urf:.;cc nH•i"wc wtth :1 '''"'''-

:?. • To :JYOid :my sticking :JI the !Wirm t>f lll:li:JCI with the >pccii11C:1. rut:..: l"t'l}" ilun ftim ,,f 

silicon grosc un the <:nJ uf the 5LI;'P<'I1 buttl>ns :.:nd L \' DT tip. 

+ !'Ieee the.: ~li"Pl'r1 frarnc. \\'ith L\'DT :..:tt:;chcJ. in the Ct'ld '-'::.tcr b:::h. 

3 f'bce the four tempet~turc >cmors in ;he bth at !t'c:•:iun~ th:.:t "ill prp\·ide ~;: :t\Cr::t:c 

tcllip-:r:..:turc for the b:.th ~s :J '' Ll'lc. 

-1 + Rrmu,·c the opc:cimcn fwmthc :'<:lur:dit'll t:u1k ~:nd t:lc~:>urc i:s k:;g;h ::t rPo:n 

temperature to the nc:ncq 0. I :11111 (0_(10.:1 in.). 

+ Rcn>rd this Jc:~gth 11s L11. 

SOT£: .-\Jlmc:!surcmcnts t<Jmt he Ct>:nplctcJ \\ it!1in one :ni:;utc ::!1cr rcmm·:ng t!Je 

:-:recimcn fr<•m :he ":tur~titlll t:Jnk. 

5 !'bee the specimen in the 1~1C2>~:ring 1:pp:tr~ill~ I<'C:ctcd in the nn1lrl•i!cd tcml'cr::ttm.: b:.nh. 

m~bng sure th<.~tlhe lo1\cr end ufthc ,op~ci::1cn is fonnly <:c~tcd :tg::in,:t t!1c 'lll'-!'l'rt [lutwns. 

:.!nd that the LVDT tin is sca:cd :•co::i:1,;t :he u[)pcr end tlf the srccimcn. 

6 + Set the temperature of the '-'Jicr kth tc' 10:: l °C (:'0:: 1 'F). 

+ t'-.bintain this tcmpcr:.!tc:re until thcrm:d cquilibriumt•f :he >pccimcn h.:s kc:1 rc:.:chcd. 

11s indic,tcd by wn>i"cnt rc:1dings ,,f the L \'DT to the :~c:ne't 0_(1(1().:':' rHn l0.0(1()(1J 

in.) t::kcn e\'C!')' ten minutes. 

• En~~1rc th:Jt ~he ~r•:ci;1~cn is ~:~.~~ly ~('~\ted ~~:Jin~t the ~~1pr(~r1 ~1'..1Ut1J!S. :.:~ ct'nf!n~lcd l'y 

the L VDT rc:.tJin!!. 

7 • Rccl>rd :he tc·:~lrc·r;:turc rc:J,lint:s frt•m the ft•ur scn~L•rs to :he nc:!rc·~t 0. I 'C ( 0.::' c F). 

The aYcr2gc Dft~:c four ic:npcr;!turc n . .-~!UiJ~gs is: !h~ i~)iti:::!ltcmrcr~.!urc. T:. 

+ Rccoru the L VDT rr~Ji:-,g to the nc::rc·>t 0.(!0025 mm (rl.OOCI~ll in.). T!Ji~ :, t!;c initi~:l 

\c;::.:th rc:.~Jinl.'. L1• 

S + Set :he tcr~•pcr::!Urc t•fthe \\:.::cr !.:-~tll :o ."():. I 'C (I 22 ± 2 'F). 

+ !\!~:inr2!n th~s tcn:r~r~ltlirc t::-,:il thcn~1~d cquili~"':-it~!n t,f ~~:c ~rc-c!!1)Cn ::~!S been rc~:chcJ, 
~s indic~tcu !:>y c;m,i;tcnt rc:.!Ji:,gs ,,f :he L VDT to :he :JC;;;c,t 0.0(1()25 m::1 (0.0(1(1(11 

in.) l~ikc~: cYcrY !c·n 1:1i:~u:c:-:. 

+ Record the L \'DT rc:;Jing to :he nc::rc>t 0.000.:>5 :11111 (0.0(iCrO l in.). This is 1:1c ,cc,,;;J 

rc4iJinl!. L> 

In + Set :he tc:npcr~:urc nf the \\."!cr t~!th to I 0:: I cc (~0:: 2 cF)_ 

5 
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11 t. R.ccc·rd t!ic :c~~:rc:--:..!:~:r~ :-c~L~!r.~s f:;.'!~~ :~:c :··(':i:~ ~L·:·:>\'r~ i;.l :i·.2 :·;;.:~::T:-! \l.1 ~c· i(l.: :r~). 
The;.:\ .:-r~:~c <·f r!·~c L1 t:T ! •. ::~~;·...::r:::.nc :· .. :::..:J;:·:~:-: is rl:c :iti:J ;;...':::r~Lr~::;.:rc. T: . 

• Rcc()~J the L \'DT r:.:;H.ii:~~ li.l ~]-tC i1C:t!\.':-t tl onCJ~5 I~J!;; (fl.(l(lllfij i:l.J. Jh;s ~s the ;l~itJ 
rc::J!r:u. L-:. 

C:J!culations 

;'\n a' cr~,gc ct•cfficici:t ofthcrn:J.] ex pan:: ion (COTE)\\ ill be ob1:1i!JCU by d.::lcr:!:i!ling:hc 
individu:;l COTE for both Steps 6-9 ~nd for Steps S- I I. A correction f:Jctor (Cd is nc:ded 10 climin<ltc :my effect CJuscd l::y thcrmcl exp:nsions or contrJctions of the mc:~suring 
:.1ppz:r3tus and support fr::;mc. The c~dcul<Hion of the correction f~cror is described in fm II of this test method. 

The COTE for the first segment is determined as described below. 

( L, - L,) + [ Cr • L 11 ., ( T, - T, )} COTE = - . · 
I La • (7~ - r,) 

The COTE for the second scgrncnt is cllculated :ls: 

The :.~veragc of COTE I and COTE2 sh311 be the COTE of :he specimen. 

SOT£: The difference bct\\TCI1 COTE l :md COTE2 must be lc~s th:Jn or equal to 0.5 micro 
strainsfCC (0.3 micro str:1insicF). If this toler3ncc is ncccdcd, one or more ;;JditiCII!<tl 
test segments should be completed u:1tilt\\ o succcssi·, c test scgillcr;ts yic!d COTE 
,-,:lues within ::illow~;blc :olcr~:nccs. 

He port 

Repor1 !he 3\'Cr3gc COTE to three signiiic1r.t digits. 

corE =17.3 x 10-{; rc 

Tcxos D<pcnmcnt of Tu:nsportcnfon 6 TxDOT 0!;_'001 
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F::rt lf. Dctcr-;nilling CJrrcction F:le:rCJr 

f;roccdure 

The i'ollo\\i!1Q t:::blc c~_;tli:Jcs ;he s:cps to dctcr::1i:ic ;he C(i;Tcc:ic'l f::cwr. 

Sttp 

Dcterminin£ Ccrrec!ion Factor 

Action 

CundCJct Steps 3-S frllm tbe 'Dctc:-Jnining the Coci"ticicr:t t•fTi:c:::i:d [\j>:;::oil·::' j·WCCJiirc 
u:.;ing the rcl(:rcnce l'::r as ihc !(',t ,rccimcn. 

l"OTE: The reference b:1r ~hould be !-:crt inc ck::n. dry J,,o:it'n "''d ·,1·!]] rwt be pl:i::cd i:1 
tbc ~~turJtion tan!-:. 

2 Calculc.te the mco~urcJ kngth ch:.;t:~c (..::-L, ... ;) t•f the rcfc:crlCc b::r durit:g :11:: !cmr::~~!mc 
ch:n::;c u~ing the follc\\·1ng c~~~~l!~u:1: 

J C~kubte the ::cw:J kng1h ch:m:;e (.:,L,,.,) r,f the rcf'ercncc b::r dCtring the tempcr:llurc 
ch~ngc u,;ing the following cqu:1tit'n: 

\\'hcrc: 

+ Ln =length uf the rckrencc br 

+ u, = Cll:.:f1icicnl ('f th~·md npan5i<Hl 1>f rcfcrc:JCe b:tr. /'C (] 1.3 X ] Cr'·:cc_ for ~(q c;S). 

Support Frame 

The fr:1mc sh<:ll be m::dc of:10:1-cur:c'ding m~:tcri~:l to minimize the e!Tccts ofbei:1g 
submerged in 3 \\'3tcr b:1th. \'er:icd members sh~ll be m:~dc ofln,·::r. :1 lew t!;c:m:~ily 
cxp;:mi\-c m::tcrd. :\II other corq1emcnts skdl be m:1uc of ::0-1 st::inlcss steel. 

T!1c :hrc::dcd mcJsurci11cnt tip sh:ill !1:11c 3 lhrc::dlockcr (c.\:::mrle, Loctitc :2~2) ::pplid ;o 
prc\C:Jt loosening c;.;ring a test. The f'r:l!11e 111:1)' be ucsigncJ to be ~,djL!St:.:clc to 

;:ccommod::nc difTcrc:1t s::n1~lc k;1gth; !!0\\C\ cr. c:libr,:tions 11 i!l be rt:qt!ircd ::lrer c;;ch 
::idj~ls!:~lcnt. 

B::seplatc Di:J.- I 0" or RectJ:!gub l 0" x 5" 

7 TrDOTn!/100/ 
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Section 3- Te-st S~1n:r:c .... 1 ...• 
Section~- Procedure .......... . ............................................................................................. 5 

Section 5- c·,Jcul;:;ticn;s .................................................................................................... 6 
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T1-;is tc:-:t i~;c~hod dl'lL'nni:!i..'S :i~c i.."~._'·I~~:;;-(.·~5-i\·c ~!r~::fth (.':i ... ~rc:.:t ('t:b-..=s. (Jr<~~~t is fc;-n122 :n CL:hcs~ Ci..;rc-d~ ;:nJ CCJI"!1FrC55Cj. 

This procedure is iucnticli 10 1\ST\i C 9-12. 

Lnirs Discl:•imer 

The Y<ilucs gi\-cn in p:1rcnihcscs (if prO\·iJcd) ~~rc not st2ntbrd <l!ld n:Jy twt be c\::ct n>::::thcn::::tic::d con\·c~sions. Usc c::ch system of units scp:;r;;!c!y. Co!;;bini:·Jg \·:-dues frc:~1 :Lc two systems il13)' result in nonconfom1ancc .,, ith the st::mbrJ. 

Tcxos Dcponmenl of haii.~J!Or!r:rion ) 
hDCT !!6-'~0:i3 
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Section 2 

.-\ p p :1 r :i. t u s 

+ b:Jsepbtcs 

~ testing 1mchinc 35 5pcci!!cd in "Tc--:-41S-A, CC'mpcssi\·c Strength ofCyli;1dric;;l 
Co:Kretc Specimens'' 

+ co\'Cr pbtcs for ~pccimcn mold~, c;;p:1hlc of suppo11ing a 15-lb. m:1ss 

+ mass of 15 !b. for holding dO\\ n cover pbtcs 

+ rc!c:Jsc ;;gent. 

J.;:LJOT 0.5/~003 



.. ,!L .' .- .. ,':..' 

\..,! ;,;.,\ 
' ', • • f '' ' - - ~: ', I _r..., .: i .' l' 

Sc~t!on .3 

i r:~ grc,L:l :!c\J-:(·::1 ~::J~-:jlic~ '-' ~.i c·,.·:::sist c·i' ~:rl',r~i>.l~:-.:::;..'\y l :i.;() :~-.L ~-::id \\'Ill )c rl.:r·rL·~~·::;~·~tJ\.: 
cf~hc s::niplc i:-1 the r:ii:-..:cr. 

Texas Dfpori'nf nt o{ Tr:;n5portoi ion TrDOT 05t}0()3 
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Section -1 

Procedure 

I ::-:tlp .-\ctir.n 

2 \L1ld ~cts of cube ,;pccimcns. 

+ A 3-gcng cube :1i<:'ld ,,.11! cc:n,;:iit!:c I tc,:t ;:ct. 

+ ProYiJc ::t lc.:st 2 sc:s. 

-' + Fill e:ICh nwiJ 11<!1!\•.::)·. 

6 

+ PuJdk each with a gll'\c'd fin~cr 5 time,; :o rclc:osc cn:ra;,pcd ~ir. 

+ fill :he ::-~old :Jnd puddle :::;:!in. 

• l3:i:~g 1hc c.\CC~s ~rL)t:t !o the cc:::.:r :l:Hj (;,i~h ~~~c ~u:-L!CC l-:y n:ni~ig t~:Ythc c\cc~:s -..,·j~h!l;.: 
~tr:.tight edge of :J tfl\'.ITI hc!J ,·c~ticdly ;;nd dr:.!-.,·n acrus~ :he ;pp of :he nwld wi:h a s~l\ing 
moti<'n. 

+ I'I:Jce the ctncr pl:tte over the nwld. t:t~it~g care th:.H the grout or lt•osc :;r:tins (lf~:111d don,,t 
prc1cnt SC;Jting of the pbtc. 

+ Pbcc a m:Jss l•f 15 lb. pn c::ch ctwcr pi<:: c. 

Swrc ficlJ "recimcns accordim.t to "TC'\-~-17-A. 

I : 
Determine the :llcragc Ct'll1JHC"'i'T strength of 3 cube "pecit:1cns a minimum of 7 tby>. 
Test the fin;JI set of cubes. if needed. :11 2S O:J\'S. 

7 + Wipe c:.~ch ~pecimcn to a stnface Jry com'iticn. :1nJ rc'l1ltl\T ::r:y !tH•se s:;nc gt:tim :·r,,::Jt!:c 
face~ th:.~t will he in Ct'llt;Jct wi:h :he hc:1rin~ blt,cks ,,r the tc>tin~ m:!cr.ine. 

+ Check the L1ces with~ qr:!ightcJgc. 

+ Pbne culled ~urfcces by :;rirJding or disurd specimen. 

+ lo,1akc:.! check l'fthe cro,s-,cctional :!rc:.! ,,f the ~pccimcn~. 

Y + Place the opccimcn iilthc tc~ting m:tchinc below :he center ofihe LT;'CI bc:tring l•JL,c-k. 

• Ll5e no cuo;hit,nir.~ or hddi:1L' ll1:!tcri~ls. 

I 0 • Gring ihc o:pheric:!l!y ~c::tcd bluck intu uniform Ct'l1lJCI v.:it!J ihe ~ur f:tcc t'f the s;:>cci:!lCn. 

+ /-.pply the !o:JJ r:!tc ~~a rcb;iYe r:ote of 1110\'Cill<::lt between :he t:rpcr ::~:J ],,.,, n pb!cns 
cc,rresponJin!! to a lo:;din!..! C'll ihc srccimcn \\·ith the r~n~c (•f:::'OO to -l(tO Jt>./,c-c. 

11 + Record the m:nimlli:J lr•::d indic:HcJ by the tcstir:g nnchinc. 

+ (~Ju:J:Jic the ((1!lljfc>Sile ocre1~g:h of ihe Ct;\;C. 

+ T~kc ::tn :!ICr:!L:C (•fthc 'ct t•fcubcs. 

Tc~:.-(;s f)l']l(:i·i.:;: t· .~; t r:f T:·L·.~!i.r;J;:r;i·.~ t: .7 , .. (J,.·i 
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c~i!cu!::-trions 

~ 1 • '"1 + .-\ == ::rc3 ot lc:~ucd SL!rfJcc (ln.-). 

Dc!cn;,inc ihc 31·cragc oft he 3 cu:.cs :::.s fullo'' s: 

\\'here: 

+ Al'g = Avcr:ogc compressive strcngil1 of 3 cubes (psi) 
+ C1 ==compress in~ strength of et:hc 1 (psi) 

~ c2 =cOJ:1prcssilc strength of cube 2 (psi) 

+- (3 = comprCSSii'C S!rcr:gth cf cul~c 3 (psi). 

Texas Dcpi:rtmcn t of Tronspnno! ion 

\,~ • ' I 
.._ ~ 1 I ' • -- l. ' 1',

1
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Jxl)() T r.:~',~ i Y99 



: t ,! -..;..: (:.-.: ... ' . ; ' ... / ~ ... - - . 
; : . ; J.:. t •. ~ . ( : <::. ,, .; 

s_.crion 

(hen ie:w 

. . . . 
!"<..:r(JC:JCJ ;_,_'\=·:~crc:c -~:~;:~::..: ~: 

:-:pr:ng-jri\-L'i1 stc·cl h::n;iJrcr. T>:2 r-Ll~~(·t~~!J L~~:r:bc·:- :~-:~iY L-'c :i5l·J :,_) :-~ssc~s l:·:c .. :ni~·.__:i-i~~;:v \-:· 
cc.~:c:ctc- i:-1 si:u. ~~:!d c!c1ir!c~:1C :~;-·:::5 ('~fpc~~··r q·.:~:lity ('I · ... :c~~~ricr~:cJ L('·~-~crL1L·. 

l'hc- rcbc)~;:~d h~:rnn:cr is :1~ost ~:~lrL:l ~(q· r::pidly s~:r\·cyir~g 1:-:..r~c ~~r~...':ls c~f s~n·.:l~,r C():1L~clc ~:1 
:he construction under considcr:.;:ion. Tbis te!'t mcilwJ is i:C·l in:c!;acd ::san ::ltcrr;:,li\c Cc<r 
strength dctcm:inJtion of co:Krctc J<,d m:1y only be t:scd 2s :;n ::icl i:1 loc::Jting <:u~pcct 
concrete. 

T.1DOT r;S:J 999 



·:·l ;· . : : .. ' . ~ . l - . 

.\ i·r ~ ·":! j .. ' f • • '\ •;, ,.. il rt) \' ('; (' L··tl.' ·, t' t.· ~-~ . -~-!"j..._ o~.l~oL.:.~ o:.-Ll\. l -... . ..._ ~ ...._ 

3 



Tex-498-:\~ i\lininnun Standards for _\cc:~ptance of 3 

L:1boratorv for CG~1crcte and A~grc2.~1te Tcstin~:r 
.. I ~---- ....____ ~__, '--~ 

Scc:iun l - 0\cn·icw ................................................................................................... . 

Sccticn 2- Documcnt:ltil':J ......................................................................................... . 

Section 3- Equipment (;-;libr;Jtion 3nd \'crific:ition ......................................................... .5 

Sect ion -l- Procedures .................................................................................................... I 9 
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L)sc this proccd~~rc !G Gc-tc:·:~-:i:tc if a L:~·;()~:Ji..ery r~J('Lt~ :}-!c ;:iil·;i::-,t::~i ~L:nd~~rds 1'0;- -::c~n·~~c:c ::nJ ::ggrcg::tc tc~tir~g. The ~cope ,,fa l::bur::to1y's qtdii-JC.'Jt ic·n may !:~elude o:;ly tho~~ tc~t procedures rclc\3nt to i:s opU3lions or \\·hich I~IJY be required t:ndcr coniraci. All ~lJ'i'liclblc equipment sh;1ll be cllibra\cd or\ C1ificd ;,t the specified intervals. In :1ddition 10 
rcquirci~ien:s sh0\\!1 below. c:Kh :lpp::!:itus required to pcrf(>rm C:ich ll..'St method I:it!'.t b~ :1\'2ilabic in the bbc>r:nory. 

The v2lucs gi\·cn in prcmhcscs (ifpro\'idcd) ::rc not st::ncbd ~:nd :my :1c1 be ex::ct 
m::nhctm;tic~d conversions. Usc c::ch system of units scp3r:1tcly. Combining \·:dues frcm the l\\'0 sys\ems rnay result in nonconform::ncc with the sl3nd3nl. 
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_. l \'-- _':<\-. . .... ,; .. ·: .'..'~,i;,l,, .·.-. 1

• .[.1 i' .·: l (:. ! ,, ,; £ i .. · 

; - ~:;: ~) ·.:;. ; .t- i . ;':I I. (- ... ,I;·~ i ( . t' '.· 1:: :' 

Sccliun -; 

[) c c tl :~~ c: 1 tat i G n 

L::b(·~r-z::cfics ::::-.~~!1 n~~li:t~~in rc·.:c-rJs fer 2ii ctiliL-:r~ilcd \_1;- \·~~ri:icJ cqL::r::~·:cr.L \Lsc~-:1:::·.~\~~:·~ 
i:c·;:-:S St1Ch :-~s tf\.!\\'(·Js. pdi1S~ SC('~GpS~ 5;~·:i~lll~:~. 5!!'~~i~htcJ~~..~s. f!J:~:!(:is. trL::-:1!-:.·s. ::_'l•::::ii:L::'~ ~,",C. 
:;rc c_-.;cic:dcd_ Such rccc•rds. 11 orkshce:s 5k1ll i:Kiude :he (('ik•\\ i:'g inL:rn~~·1ic•:• for c:,th 
pice\..~ cf c~uip!r:crJt: 

+ dcscrip1ion of cquipn~co:t 

+ scrd number, or other lD 

+ frequency of cdibr:~tion 

• c::!libr;:;ting tcchniei::;n 

+ d;:;tc of calibration 

• date of last calibration 

• date of next c;:;libr~l!ion 

+ procedure used to calibr;:;te equipment 

+ detailed rcstllts of e<tlibrJtion \\ ork 

Sec 'C;;libr:i:ic•ni\'criiic!tic•:1 \\·,,~l-;c!-,cct' fell- :m example ufa typic~:! \\'Orkshcctuscd to 
document calibration and nrifie;1tion of equipment. 

Texos Dcpnnmclif of J)'(;n.cporroifon 3 



.\-- .. ·.; .·:·:-:; S: .. ; :I : ~ ( ' .: I ~ . ' : ·~ 

TL'( \S fiEP.\:-<.T\IE\T CT T:z.\.\S['CRT.\ T:G\. 
EQL;l P.\ 1 EI\T C.\U ~i !(.\T!O~ RECO R.D 

\l~nuf~clurtr: 

Lot::.: lion: 

.·\Oiton rt•((ll1\fllt·IH~t'd: 

Equip111rnl J.D. 

I .·\ 

[)inu·n~i~~n~ I ~±I l-i"" 

L Rt·qd!~ I 

J.,. the :-lun1p nlflt: free nf l'0!1Crctc t-;.1i!(l:.:p: 
f!' l}:c ~)U!llj1 Ct~~t: f:L'C llf irt(c.:r:l~lio.II:S'! 
I~ the :-lurnp n.:nl" l:~eippcd \\ i~h fnl't rirrr~? 
15. ir~~L.·r!1Jr pf n1nt: :r...:c fiPi.l ;-:;P_i...:r!in:-1"''.' 
HE.\L\HI-.:5: 

I !l 
I ~ ± 1·w· 

I 

~LD1P CO.'\£ 

I c I [) l E 
I 1 ~ = 1 s .. I ..:·· l ·' 
I I I 

: .': : :'i .. 

I 
T 

E 
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I r 
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Equip m c n t C :~ i i b r <it ion :i r, d \ · c r l n c ~: t ~ G n 

j,!'-:\·cJ Eqti;Fl~Jcr.t- in ~iddillur1 !O the i:-.1\ ... '1\<ds ~11 LL·i:ic(l ::-::·!c\:...·. ~he fcii(i\\·i1~~ c-~~;!r::··~'::: 

n:ust be rc-c2libr~1cd or \·crificd c~~ch 1i1~1c it IS Jt!o\·cJ !=-:<c.r :o ~l·i:~g L~cd ~;~:~i:L 
b::l~nces/sc:dcs. bc:m1 brc;:kcrs (check :.:cro :;:~d :JJj~:st :;~ !1 C:.::dc,j\. CC•J'1!J!C~siun ;;~::~·!·, r:c'<:. 

;hcn~!OJ:lctcrs (check fc:r brcJ:cn !:Jeremy n•lumn), ::nJ c:\(T:S. 

Sic\·cs- ln ;,duition to the noted si"-month \ isu::l in~pcctiens, rcsul!s from ::n:lll:Jl scils ::11d 
:JggrcgJtcs proficiency s:Jmplcs c:1n be t:scd to \·crify the :1ccur::cy of sic\'eS. 

-- - -- -. 
-- - - ~~ 

Tn:-~01-A. Sine Analnis of Fine and Course .-\~!Crt:!Calt-s 

Equipment HequirenH:nts I l'ron·dun:-
lntcn;l 

{:1 Tonrhs) 

Sie1-c~. ~s J:~rcJ in procedure Check phy~ical co:~dili<•n Tc:x-'!07-K 6 
Check accuracy Proficiency 12 

s~mplc 

Quartering m:<chinc, ~;Jmplc splincr, Visual in~pccJinn NA 12 
t\r ou:,ncrin!! elorh 

Mechanical Shaker Verify ~ie1 ing Procedure I 0-2 12 
1 hl'Wll ~hness 

Babnce. accur;;te :.md re:1J~blc to Verify calibralion Tc:x-901-K 12 
0.1 g or 0.1 ~~of the mass of rhe tc,;t records 
s:1tnplc 

Drying O\'Cn, m~int:1 incd ol Verify temperaTure Pwccdc:re I 0-1 4 

230±9cf (110±5'() sc·tting 

Pans, ~coops. bm~hcs. ere. Visual impccriun NA 12 

+ "Tc"--W)-:\ Fineness h1odulus of Fine :\£Qrc<..::Jtc" - . -
~ 

Tex--102-.-\. Fineness :'>lodulus of Fine A!:~rf"!!:lte 

Equipment Hrtjuirc::mcnts I Proctdure 
I ntc::r"l 

( 11! o nih<) 

.-\ppar~rus specified in Tc>l hlcrlwd Same :1s Tex--10 1-A 

I 
s~mc ::s Tcx-..:01- Same~~ 

Tex--101-A A Tcx--101-.A 

+ "Tcx--103-A Saturated Surface-Of\' Specific Gravitv and Abson1tion ofA~orco:J:c:s'' 
-· ,-_ __ -::_~ 

Tex-~03-A. S:!tur2ted Surf2ce-Drv Snt·cific Cr:;, ill' :1nd Absorption of A~!!rr!C:!tt:s 

Equipment Rrquirunents Procedure 
Inter\;) 

( :'11 onrhs) 

G!:Jssju (pycnometer). 0.5g~l (2L), C2libr::tc & check Tcx--'OJ-.-\ 

I 
E~ch we 

~nd p\-cnomctcr CL!p rhYsicJI condition 

Bal2nce. minimum c;;paciry cf Verify c~l!brL!tion Tn-901-K 12 
4000g. with ~n ;;ccur~cy and records 
re~d2b il ity l'f 0.5 g or 0. I% l'f the 
mass of the test sa:nplc, \\hicl;c,·cr 
is rre:1tcr 

!\DOT OS:/999 
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: \.·.~:.:,;~ .~'{ ; : ,'(.;; 

il \'-,·~:fy :c·::·.;'c'L:'"~:' 
~"2:il::~ 

\'i~~.:~l i·.·.:.~-..'._:t;~\:1 

Quartc:-ing mcchinc, >ample 'rli:tcr, \'i~u•d in,rcction 
(\f ou:.:.ncri1~~ clt)th 

Lint free c !eth or to11·cl 

Su~pcndcd .-\;>p2rJtUS. ~, UC'C~ihcd 
in r,r0cdurc 

\\':.!lcr 1:.:1,k 

\'i~u::l in~rccti,,n 

\'i,;ua 1 i!l,f'CCl ion 

\' i>t:::l i:;,pccti,,n 

Visual in~pcction 

Verify dimcn~ions 

.'::.:, 

'._:_.'._ 

,, ' : .\. 

i\)A 

~:\ 

~--" 

0::\ 

Tcx-~06-.-\ 

+ "Tex--10-l-A Dclcrminine Unit hbss (Wei~ht) of A L'"fC":.Jks" .- -
To:--Hl~-A. Dc-tcrmin~tion of Unil ;\T:tss (\\'ri~ht) of .-\~:_!re~:.!trs 

Equipment !hq u i rc me-n IS l'rou·dure 

ScoL•ps. nne mcJium <!nd one -:m~ll. \'isu:d in,pccti(ln NA 
ha\'inc >ou:.~rc twin:s 
Qu:.!;tcring cloth <>r J:ngc fbt me:::! \'isu:d in~pcction :--.:A 
f'2!1 

Babncc, Jccur:!lc to \\·ith in 0.1? :.of Verify calibration Tcx-901-K 
the tc~t s:!mplc .:nd rc:1t!<:blc to~!:! rcc<•rJs 
for fine aggregate ~nd I Og !(>r 
co:.nsc ~e~rc!2~tc 

\1ctal >lr~ightcdge I Vis;u:il in:opcctit>n NA 
\' olur:1c tnC;!5Urc>; \"C>illillCS of 0. I Verify calibr:!tion Tn-9(15-K 
and 0.5 cubic feet rc·~Nth 

Denim cloth s Jcc\'C Verify measurements To:-~0~-:\ 

T:!mring re>d I \'e~ify measurements I Tcx--10.!-A 
-

.. 

'-

12 

) 2 

) 2 

12 

12 

12 

12 

12 

12 

I nten<l 
(1\lon:hq 

12 

12 

12 

12 

I 
J 2 

12 

I 12 

+ "Te,:-JO'i-A Dctcrminin£ Percent Solids 2nd Voids in Concrete -'loo;co3tc" - .. . ·-- ,... 

Tex-~05-A. Drterrnin:!tinn of Percent Solids 2nd \'oid~ in C<•ncrrte A~~rc~::te 

Equipment l~equirements Procrdu re 
ln:rml 

(:'I r onJts) 
.App2r2tc:s Tcciticd in Test !dc:h,•J s~:nc ::s Tcx--103-A S:.!!!iC ~s Tc:x-~(13- Sume ::s Tcx-103-A A Tcx--10:-. .'.. 
Arp:ncrus specified in Test)\ lc!lwJ 

I 
S:!mc :JS Tcx--10-l-A 

I 
S:.1mc ;;s Tcx--i0-1- S~t11C 2S Tcx--10-1-A A Tcx-40L\ 

l 

Tc,·r:s Jn('nrwr,wo::t (Jf r:,- .. J,"-''i'l.T{'':<:'l - • • -• .../ j' •" ' .. L'' . .. . •· J' / ''' ' 6 !\DOT f;S/19~'9 
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·-·· t··.:):· •. :<.;··,· /:,!· Ci;i;~ .r ~·;l_· .. ·.t· .-;~(.'"(·:..:-~::£' 
,. . ~ : 

T{·"...--:\~6-.-\. ~~l:.~:·.:.:r::.:l Fir:tr :t:~:n tttt '7:7rn!!1 ('<0. 2{;(1) :'!~..., t: :n :-.:rr~t:-::1 -\!-:~:--::;._::::~~ t[lt(':.ri~i-~!.:: 

Tfq for c·oncrt!e .-\~~rtt.:::=.ti._·~) 

Equipmn;t 

t~~l:2ncc. n:;n:n1un1 c::p:..:cit) .. l1f 
(,()(J(Ig. ,ccur~te :.;nd readable w 
O.:'g orO. ]0;(, of the m~~s ufthc te:-t 

~un:rlc. '' hichevcr is !!rc:::tcr 

Drying own. m:;int:1incd ;:t 

1-W .. 9'F ((,0""5'C) 

Drying O\Tn. m:1int::incd at 
230-'9'F ( 11!1~5c() 

}~ tq t! i rt'i1l t [i \S 

\·~.::ify l·~:!:t·-r~!tic.n 

rcL"L'rd..., 

\'crify tcr:;t'cf~!turc 

Verify temperature 

Check I'hy~ic~l Ct\nJitiL\!1 

PrllLCdt.:rc 10- J \'r 
Tcx-927-K 

P:o::nlure JO-J nr 
Tcx-907-K 

Tcx-901-K 
Check ;,ccur;Jcv Pwficicncy S;,,nplc 

S;.~m]'1C >pliner. t'r qu:;nering c]('th 

PI:J~tcr Df paris molds with fi Iter 
naper 

Wide mouth funnel 

Pycnometer; O.:'gal (2L) gbss 
l:l:.JStlll i:Jr with :J fl\"CtW!llCter Up 

Dc»ic;tor, \\·ith indic"ting type 
silic3-~el dcssic~nt 

:\n;;lytic;d babnce, suit:Jblc ft'f 
rapid \\'Cighing, minimum cap~city 
of I OOg, accur:~:c :!nd reatbhalc to 
0.01!! 

..:oom1l,cakcr 

Stirrer, m:.~gnctic type, with a teflon­
CO\Trcd bar 

Burcllc, cl:Js:s A, 50ml c~:p:Ki:y, 
~rzJu;;tetlto 0. J ml 

pH meter, h~Ying :=n accurOJC)' of 
±0.1 pH unit or bcrtcr, \\ ithin a 
tcmpcr2turc r<:ngc of 32cF to 21 YF 
(OCC to !OO'C). The meter s!dl 
h;.:\·c ei:hcr 3 mam:;;l N 3U!Oill:J!ic 
tcmpcr3turc comrens;:tor. 

Vi>u;:l in>pcctic•n 

Vi<;u~l in,pect ic'll 

\'i~ual in-:pcctiun 

P:1rt II (in addition) 

(:Jlibr::tc & check 
rhvsic:Jl C('nJition 

Part Ill (pct.lirnestonr) 

Verify l";J]ibr~:tiun 
rcct,rds 

Visual impcction 

Visual i:l>pccti('ll 

Check nuid Jc\·cl in 
probe and st::rll"brdizc 
the meter :JS per 1!1c 
n1J n u 1~1 c~urcr · s 
recommend;; ;ic,ns. 

4- "Tcx-407-A, S:llnplin£ Frcshlv J\1ixcd Concrete" 

NA 

NA 

NA 

NA 

Tcx-103-.A 

Tcx-901-K 

NA 

Tex-~07-A. Sampling Freshlv ,\li\td Concrete 

Equipment I Rtquiremrnts I Procedure 

Tcxt.}S JJcjN!rilncnt c~f TroliSJ)OJ"f[;ffc::n / 

lnttncl 

( \1 oruhs) 

12 

4 

j 

6 

12 

12 

12 

12 

12 

12 

12 

12 

J 2 

12 

T I ntrrd 
I ( \lontts) 



" ' ' . ' : - .: '· ,\- .; . .:!:,;:;: .'.:~:-:.:l;i"~:.\ ':"!' -;~ ~ /'',,':, ·~,-...._ : ;, 

. ' . ~ . ;: _. i' J : ' -- •.. , :; . .' .•;l :! c_·,;,; ' ' . 

-,..~-=,..-~~-=-=--~------S:·.i~{;Ji:·.g Ct~:il::i:'":i...'f b~:~~y {\:.:::.<! 
b::iTiY·X , 1 f ~: :-::.~1.i.t-~c 't..:-f':·:.:C) 
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I
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Etjuipmc-nt I Rt·4uirt1!H·nts I Prortdure 

Gl;~ss culc'r ~t;mtlard. Jnl'Uiilctl i:-1 ~ 
pbqic h<'IJcr ,,·ith ji1·e l'rg~r•ic 
colur numbers, I t!m'U!;h 5 (G;mln·2r 
Cl'lt'r s!md~rtlnumbcrs 5. ~- ! I. I~­
:J nd 16. A ST!'vl I S~-ll 

( nttnnl 

C\fon!h~) 

12 

12 

12 

+ "Tc.x--W9-:\. Free moisture ;u:d \Va1cr Absorption in ,\ggrcgaJcs for Concrete" 
., P:ll1 I 

Tex--HI<J-.-\. Frtc nwi~tur(' :..tnd \\':~ttr .-\b~orption in .-\~~n-~:l!ts for Ct,ncrl'lr- P:;rtl 

Equipment 

!3:J I:!:JCc, minimum c;:p;;ci:y t'f 
~()(lOg. ;;ccur::rc :n;d rcad:1hlc to ~~ 
lcao! O.~g or 0.1 ':~of them;;:;~ of 
t!lC tcq >Jil1!11C 

Pycnomcrcr; 0.5g:JI (2 L) gi:l,:s 
111:J~on j~r with ;.J f1\Tf10rncrcr c;qJ 
TO\I'clt'r !int·frtc cloth 

Verify c;:lihr::tit'll 
I'CC('I'OS 

Cdibr:Jlc & check 
:->hYsic:!l co:Hiit it'!l 

Procedure 
lntrn:d 

( :'\! o nths) 
TC\·YOI-K 12 

Tcx--i03-:\ E~:ch u;c 

NA !2 

Tex---H19-.-\. Free moisture ::nd \\':1trr .-\bsorntion in .\!!!!n~atcs for Concrete- Part II 

Equipment 

8:< bncc. n~inimum c;:p::city of 
4.000g. c.ccur::tc :;nd rc~d2~lc to 
(l :;g 

Pan, approxir:J::tcly 12 ::-~. in 
di~n1c1cr 

R<"quircmrnts 

Verify c:!librJ:it1n 
rcct,rds 

Procedure 

Tcx-901-K 

N:\ 

!nltnal 

(!\! onths) 

12 

12 

12 

+ "Tex-41 0-A. Abrasion ofCo2rsc A£~rc£Cltcs Usin!2 ihc Los An!2clcs \l2chinc'' 

Trx-HQ-.-\, Ahrasion of Co~ne A~errg:~tes l:sing the Los An!;drs .\lachine 

Equipment I l~tquirrrntn~s I Procc-c!urc I _Intend 

( .\1 onth\) 

l 

8 TIDOTOS/19>9 



• I. • 1 / .:: f • ! ; ' < • • ' ~ • 

:._· ~· .: i :.._':;. L. ~· ( 

0. j 1
'1. vf !1:2 ::!--": \.·.:.:.J :_. 1 '< '""·:· :.!;:~(' 

rCL;l!i~;.:J :-~,:--l11i~ tc:-t 

·, • L 

Lns .. ;r:gc·lc~ .. ;tr~s:c.n j._L:ch:~!c :!nj \'cri:\· ~.:i:11--.·n~:cln:-; ~~:1J 
~:>heres RP\1 

·:·t ·:j ::_-_:: .' .i ::·,; .. ; ,:: .. 
; 'I '' 

.:o.s T\1 C- 1:.:_ I ! = 

+ "Tc\--111-A. Soundness of :\ggrcg:ilc by Usc of SoJit!rn Sulf~dc llr i'-bg;:csium 
Sulfate" 

~ 

To--! II-A. Soundnr5s of .-\!!!!rt!!:!tc br L:~c c•f Sodiurn Su!f:-:C: or :'lt:.!;n<·~iurn Sulf::te 

Equipment I lhqu irtmfn ts I Proctdure 
lntrnol 

(;\!on:~q 

SicYCS. :JS listed in rnKcdurc Check rhysic:d ronditit•n Tcx-Y07-K 6 
Check accur:Jcv Prolicicncy S3mplc I' 

Drying O\Tll. maint:.~incd ;;t Verify tcmrcr:llurc and PwccJure 10-1 or ~ 
230::9'f (ll0±5cC), with ;,n CY~por~!tion r:..!tC Tcx-927-K 
cval'<'r3tion r~te of <Jt least 25 g-l1r Procedure I 0-3 
for -1 Ius while the doors of the m·cn 
:.J rc c loscd 

Tanks, rwn-cnrrosivc end no:1- \'i,;u:d in,pn·tiun N.-\ 12 
rC:JCii\·e 

Pcrfc,r:!tcJ u·nt:;!ncrs. of 3 non- \'i~u:tl in~pcrtil'n \!:\ 12 
corrosiYc materi;t!. ft'r immcr~iun L•f 
s.:.nn~.lcs 

Sulf~tc ~uh~tion Verify tcmpcr:.~ture :md ~ .. \ \\' cd;lv 
~pccifir gr~1 ity of 
~oltnion 

Solutil'll l<:mper:~turc contwl dC\ ire Vi~u;tl in>pcctil11l ~A 12 

Babnre. ;rccur;llc and rc:1d~ble to Verify c!libr:;tiL'n Tc:-:- 0 01-K 12 
0.1!! records 
Hydrometer, confom1ing to the Verify tlimcn~iuns /I.Sl ~,f E !PO 2-1 
requirements of .A.ST!\1 E I 00 

Pt't~blc water I :~A ~:\ ~:\ 

B;n!~e:~l chlc,r!dc (0.2 mobr) I \ri~u:d inspcctiC'n ~:\ 12 

~ "Tcx-41'-'\ Lioht\\'cieht Pieces in :-~,o<'rco::tc'' - - - -.. 

Tn-..f 12-A. Li~ht\\ti!;hl P:frfs in .-\!!!_!rq::2'c 

F:quiprnt:nl F~rquirrm('nts Procedure 
lnttn•l 

(;\lonth\) 
As >pcci1~cd in :\ST\1 C ! n _t,s specified in .. \ST\1 C AST\1 c1n Sec r\ST\l 

I~, . ' c I~, .:_, 

9 TrDOT (i\',1999 



D;-: ing l'~Ycn. ~:~::..:i:llt:incd :::t 

2.30=9'F (IIO:±:''C) 

8;J]::nce. minimu:-J> C;Jp:Jcity <~f 

~OO(Ig. ~ccur~te "nJ rc~:doblc 10 

either O.:'g ur 0.1 ~:,of rhc tc~t ]p:,J. 
\\ h:(hCYCr is ~!"C:.!I('f 

P:.1n 

Srmll ;;p~;rub hJ\i:lg :J bbdc 4 in. 
Inn!.! and ~~. in. "·ide 

S:.1mplc ~plith:r, qu;;ncring cl,,th. or 
ou;;:1erim.! rmchinc 

,, 
. .-~ r· I 

• . . . . / ; : ~ ; ,: ; ~ ; i ! ·~- { _: : ; ! ; 

i\.i.·C_ ~l irt: :!lt· ~1!5 

(_~~-:C'C~ r-t-,y~ic:J CC·~.t:;l;.;•:; 

Ch(.·ck ~lCCu~~cv 

Verify c:.;\ibrJti('ll 
rccurd~ 

Visual in;;pc·cti<'ll 

F r-occ~ t.: re 

Tc\-('Ci"7-K 
Pruiic!cncY S::c1r1c 

Fr('tcdnc 1-l l'r 
Tcx-907-K 

Tcx-901-K 

~.\ 

.. f. ; ( ' :' i ~ . ; . ( ' ) 

'") I_ 

I 2 

12 

12 

12 

• "Tcx-4 14-A. Air Content of Frcshlv 1\1ixcd Concrc:c bv the Volumetric Method" 

Tt\-~ 1-l-:\. Air Content of Frc~hh .\li\l'd Cnncn·tr h\·the \'r,Jumetric 1\ltthod 

Equipmn;t 

Air meter\\ ith a h•\\l ~;nJ top 
~cctiL\11 

Fur.ncl 

fhquinnH·nts 

\'criry b<m I \'(llt:mc & 
,;i:nensil'n~: verify 
~ccL:r~~cy t'f t;r:-~J~!~!tit'l1~ in 
neck o!' ll'P ~CCI ion 

ProCl·dure 

Tcx--11.:!-A 

Verify di;;ch:trgc will nt\1 Pr0cedurc 1-l 
tbturh s:nnplc 

Verify Jc:,gth, di~mcter :1nJ Pr0cedu:c l-2 
tip 

Verify lcng<h. thicknc>s 
:.!rld wid;h 

Prncedurc 1-3 

Pouring YC>>CI. Ccpcciry cpprox. .-\ \·~iL .. ~liky 
qt. (! L) 

Mcc~ur:ng Clip, c::pJciry cqu:J :o V crify V<'lume 
I .03::: 0.0-i% of the n•l~trnc uftk 
bo\1·1 of t!Jc 2ir meter 

Scoop 

T r(m cl 

Te.':t:S DC]}a.'·t:i:C.'~ J l/~t T.'.tJ.';.~ jJ~: !·f~~· ,r i 0 !I 

sm~!l 

''l ! (' 

Tex--11-1-.-\ 

lntcn::l 
(!\I o nths) 

!2 

12 

12 

12 

12 

12 

12 

12 
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f\tqt~;rcr;.;t·ril~ 

I" 

'0 
I~ 

a:JJ tip 

\\'iJc nwuth i"linnc1 

Scot'P Snd1 

Rule NA. E::ch l':c 

1;1m ( I..'S in.) 

+- "Tcx-~ 16- '\ . .-\ir Comcnt of Frcs:hlv t\1ixed Concrete bv the Pressure \Jctlwd" .. 

Trx-~ I tl-.-\. Air Co:-;:cnt of frr~hh· ;\lh:rd Concrete h\" the Pressure ;\lr:hnd 

Equipment 

I 
Requirements 

I 
Procedure I nl('nal 

(.\lonth~) 

Air meter \\'ith a mc:J>uring bo11·l Verify bo11 1 1·o1umc ,r;: "ex-~ I o-J\. 3 
:md t0p >cction dimensions 

Calihr::tion vc~~cl Ca1ibr:t\C Tex--116-.-\ I 3 

T:1mping nH.l Verify length. di:Jmctcr Proccd~1rc 3-1 I~ 

and tip 

)\ 1:.i11et Verifv \\'Cid11 I Prt,ccdmc '-2 12 

Strikc-uff pl:!tc Verify length, thicbe>s. Pwccdurc :1-~ 1::' 
ll'id:h and surf::cc 
>ClC'L'thncss 

S:rikc-t•ffb:Jr Verify length. thid~nc5s 

I 
Procedure 3-3 12 

and \\'idth 

Tnn1-cl Standard brick ma~0n 's N.-\ 12 

Cont:Jincr for w:ncr !\1inimum I L ( 1 ot.) ~-..!.\ E2ch u~c 

VibrJtor Verify diameter. length, 3-1 12 
,-ibr2iiL'i1 frequency :!nd 
~h;jft 

Sco0p S:mll NA E3ch u>c 

Texas Dcpol"!mcnt nf Tron<pc:rrc:rion 11 T~DOT 'ir/1 999 



' .. ::JJ:i:';,\1 .\··.: .~:~.; ,·.(; .. , ;- _1, l ~: ·:~ t' :/ .: 

•· ~' I . :; : ('~I.':; • I.' • • . ~ ( .i,'i ·;; 

\\.,lumc tdca;;~!rc (cylinJricaln:;,J..: 
nf steel) 

Str!l:c-cif :>be 

\'crify ~;,p;oc:ry ~;1d 
c;; Lt:-:n inn ::t idcr J:,rc 

Verify lc!lgth. ci~mcter 
2Ji0 tip 

\'crify kn~rh. diameter 
and \·ibr:!t inn frcqucncv 

\'erify calibra!i<'n ~tidcr 
::nd check olibrJtillrJ 
rcp_t'rt 

1':\-~.i(\ j -:~ 

.'-I 

3-5 

TC\·9(::'-K 

' ' ~, -., 

13-2 
+ "Tc:-:---118-A. Comprcssi\·c Strcn!2lh of Cvlindriol Concrete Specimens" 

Trx--l 1 S-A. Comprrs~i\ c Stn•nt:t h of C\ lind rica! Concrete Specimens 
Equipment Hequir('rncnts Procedure 

Comprc~~ion tc~ting m:1chine Verify calibr:ttil'n To.902-K. 
reeorJs Tex-~ IS-.-\ 

GcJri:1g bhKks (upper. 'phcric~l. Verify minimum 4-! 
::c:;!tcd :md lcm-cr) dimcmio!lS 

P:.~rt II -l1 ~ing ;'\coprcnc Caps 
Steel retainers Verify size and bcuing ~-2 

>urf:lcc smomhncss 
P:.:ds \'e~ify composition 2nd Pnv~·c<.hirC ~-2 

size 
-· 

12 

,., 
1..: 

12 

12 

12 

Intcn~l 

(1\lontli>) 

12 

I 
!2 

!2 

L'pon 
rcccirt 

= 
~ "Tcx--421-A. Splittin!! Tensile Strcn!.!th ofCvlinuric:d Concrete Specimens" ~ J --

Tn:-.J21-..\, Snlirtin!! Trm!le Str('n~th ofC\ l!r!dric~d C<J!ll'rrtc Spl'cimtm 
Equirmrnt 

Bc~rir:g ~trips 

I 
He4uirtmen!s 

I Verify cclibr:!!il'n 
records 

Proctdt!re I ntrn:d 
(.~lomh\) 

!2 



.' _ ~ ,: :' ,·· • i.t.. ,'.'I I/ • I - ~ .:. . .•. i t.':·.l:.·: ,1j 

T cc ',:~ ,;, :•: ,::,~::',~ ,'; l<.::: .. ';', ~ ,: ~;,:~'::.',,:;:.=~~~:::~~.~;'' •• 'l 
[:~ i.! :p r:~t n t H rq u ir!.- r-.:l·nt s ~··!'"(ICt-d u 1e I r1! t: n;:! l 

U,Tur1;t1q 

(ll!.,lCl:iCf 

• "Tcx-4'3-,\. Dctcrmininl! P:~\·cmc:1t Thickness bv Direct \ic;:surcmcnt"' - ·-·-

Te\--123-A. Dctcrmiain!:! l'an·rn~nt Thickntss ll\ Direct :.te:Jsur('[ll(·nt 

Equip rm nt Ht'quirtnH:nts Proctdurc I [r,ttn;l 
(;\lonth•) 

Str;Ji);ht ~tee! rod -1 in. l!OO mm) Verify r;1ir:imum ~ .. \ L:ch t:5c 

longer ilwn;hc dep1h of p;;\·cr<Klll din1cn~ions 

with blunt end 

S t:md:nd tJpc mc:;~urc rc;Jtbblc tu I \'crify required <Jccur:lcy ~A EJch the 

1116 in (I 111111) <111d minimum r;;n~c 

+ "Tcx-424-A, Obtaining and Testing Drilled Cores of Concrete" 

• Pa r1 I 

Tcx--12-1-:\. Obtaining and Ttsting Drille!l Cores ofConcrtte (Pari II 

Equipnrrnt I R~quir~mc·nts l'rOC('(IUrc 

I 
lnttrd 

(:'llontb) 

Cl'rC drill I Shut nr di:mwml drill ~~ i'.':\ II~ 
Jrscribcd in pn,ccdurc 

---- -- -·· --· - --

• P3r1 II -

Tex-42~-A. Oht:Jininc and Testing Drii!C'd Cores ofConcrrte (Put [l) 

Surrt,ns !d~dc of hardened >!eel. NA 12 
Vcrifv dimcmions 

Scale ,,·ith uccur;J!cly >r:Jccd sr~cing (\f the NA 12 

gradu~tions gr;:du~tiL'llS should be 

0.1 in. or 2 dcc!m;;l r::rt 

thcrCl'l 

l,~c;!~urinl! rod Vcr!fY Gin1cn~iPns I N:\ I 12 

c~lipcring Jc,·icc 
I 

\' cri fy dC\·!cc r~1ccts PH,ccdurc 7-1 12 
t~1ini:-t1un1 n.:qt..!ircn1cnt 

-

I 
' 

-

• P;:!rt I I I 

Tn-~2~-A. Ohtaininc 2nd Trstinc Drilled Corts ofConcrt!c (1'2rt Ill) 

:Core drill 

w;;tcr) 

Wet bh:nkct ofburh!p or 

uthn su;t~blc ~horbcnt 

r~hric 

Visual inspection NA 12 

12 

13 Jyf)QTiJS;J999 



\'.:rtfy dC\·icc mccis 
11l!n!llil:lll rCq\llrCillClll 

\'.·\ 

1 t • ; ; • : : - l ,"' J ~ '! : ·lc . .' ..-; : i 

IP 
j I> 

+ "Tcx--nS-:\, Detem1ining l\ioisturc Content in fine A.ggrcg~,tc by the 'Speedy' !\ 1oi<;11.lre t-.iethod" . 
.. 

- ·-
Tex-n5-..\, Dc:crrnir.ing .\J,,i,turc Con\cnt in fine A~grtg2te l,y the "::;ph·dy" ~toisture 

/\let hod 

Equipment HrquiH·m<:nts Proc('{lure 
[r.H·nd 

(i,fonths) C~Jcium C<trbidc prC>~UrC IC~ICr ~cl Vi,ual i:bpcuion ~A 12 
Sm:dl ,cul'p Visual inspccti<'n NA 12 
Brush ~nd cl0th \'isu~l in~pcction NA 12 
App3r~tus. :JS listed in Tcx-1 (J3-E. s~mc as Tcx-1 03-E I S:.Jt~Jc :cs Tc\-l 03- Same ::s 

E Tn-103-E Supply <>f calcium c<Jrbidc Vi,u:tl in>p:::c:i<>n ;-.: :\ 12 
Stand:!rd U.S. No.-1 (4.75 n:m) Check phy~ic:..!l L'<'rH.!itiPn Tc:x-907-K 6 sicYc Check :tccurJcy Proficiency 12 

S:!r:·,rlc 

• "Tex--l?6-A. Estinnting Concrete Strength bv the ~l:Jturirv l\1cthod" ~~~~~~~~~~~~~~-~ ~~· --~=------==-==~ 

Tn-426-A, Esrim~ting Concrete Stren~th In· the .'-blurit\' .\l('I!H•d 
Equipment 

id~turity meter, commcrciai b~:lcry­
po11·crctl which :.wwm:nically 
con:pu:cs ;;nd di~pl<1)'5 :nJatrity 
indc:-; in tcr!lls l'f a tcmpcr21llrc-timc 
factor, l'r bo1h a tcmp.:r~:urc-lir~Jc 
f:;ctor ~nd cqui1·:!lcnt ~~c 

Requirements 

Verify p10p:::r \'a)uc of 
J;mrm lcmpcr;.:\Urc is 
~c !cct::J 

!3:;ttcrics Verify ~dcquclcly 
ch<:r!CcJ 

Te.Yos Dcnortn:cn! of TrC!li.(
1
'.Jo.:·Jc;;ric:JJ . . 1·1 

l'rocc-d u re !nttn<l 
(;,I ont hs) 

N.-\ Ltch u~c 

l'wcdurcill-1 E:..!ch t!SC 

:md <Jt min. 
Cl'l'l)' 12 
r.ws. 

NA Ecch u~c 

TrDOT (.:S//~'~:9 
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~ ., T L'\ -~ ~ 9-. .\. l)~_:lc-:·:~; i :: i :; ~ l h~__" :\:;·.~-(~- i :3-c·l i .= s :: :-<~ \ \.. ;~s ; ,! L i ':..:. !·l: ... :. c·: ~ :-,l c·(~~~ ~-~.2 

:\ c~~c~~~:cll 
F~__.,..___,..:...,~,_-. ----=~

--- ~-==-~:--=-~~-

Equir;r.Hr;t 

·j.·i 1 f'~f~::·t~S l':..1tL!!cC i:1 Tc:--l \ic:hc·J 

Tcx-~03-.\ 

.-\pp;;r::tus ('lli1incLI in Tc>t t'ic;!wLI 

Tcx-.!0-\-:\ 

lntcncl 

1.\ l<:ntt:<; 

S:JiliC :..:s 

:c:-.:-~0~--~ 

S2111C ~s: Tc\-..;0-4- s~mc 2S 

.-\ T c:x-j0-1-A 

• "Tcx-..\i 1-\ Prc<;surc Sl::kinf! Tc<;t of Svmhc:ic Coar<:c A nnrcn:l!c" 
- . . -. . 

Equipment Rl'quirrmcnts l l'rocc-durr 
I ntrr"l 

( !\ lonth5) 

Sic\c~. "~ 1i;;;eJ in proccdur<: Check physic::! wnoitiun Tcx-907-K 6 

Check accuracy Proficiency 12 
S:1mrlc 

Drying O\'Cil, lll~!int<!inctl :11 \'crify tcmpcr~ture Procedure 10-1 ur 4 

230:.9'F ( 11 0±5'C) Tc:-.:-9'7-K 

Bubncc. m:nimutll Clp~ciry of Verify calibr;llit'Il Tc:-:-%1-K 12 

4000g, ~rcur~te and rcad<ib1c to records 

0.1 g or 0.1% of the m::~s of the tc~t 

~~•mrlc. 

rvlcchonic:J1 Sic\'c Sh:!kcr Verify sic\ ing I Pr0ccdurc I 0-2 12 

tlwrouehncss 

Pressure Cl'Okcr, ~rrroxim~tcly G lit \'isu:tl inspcctil'!l NA 1::' 

(6L) Glfl:!Cir\' \\ith 15 rsi rc!.'ubt0r 

Hc<J\')' duty ~h~kcr, Equipoi~c Vi~ual inspcctiDn N:\ 12 

model No . .:'855 or coui\·;l]cm 

H C~! S(1Urce \'i>ual inspection NA 12 

Bc~kcr, 2.:'0 ml \'isu:d :nspcctit'll NA I' 

DistillcJ or dc-i,,nizcJ '' <Jlcr Visu:d 'nspcction ~-~ 12 

Centrifuge bonks, :'00m1 Pyrex \'i!'ual inspect i(1n N.A 12 

+ "Tcx--432-A. Co:trsc A~~rc.~atc Frcczc-Th:nv Test" 

Tex-~32-A. Coarse A~ort!!ate Frt(·te-Thaw Test 

E4uiprntnt 

Drying o\·cn. mcint2incJ <!I 

230:±9' F ( 11 0:±5CC) 

O:;bncc, minimum c2p:1ciry of 

800g. occur;;te :!lld rcJU3blc to 0.1 g: 

l'r 0.1% of the m::o~~ of tl1c test 

s~E:rlc 

Texas Dc;)ort:~:cnt tJ_f 1 run.'J!Ortc!ion 

Requirements Procedure 
lnttn<[ 

(.1\lonthc) 

Chcd: ph_y:-:)c:ll C('ndit;ott T cx-~!()7 -!< G 
12 Check accur~~cy Prnficicncy 

\'crify c;dib~<.ttil'Il 

rccc~r~s 

I -,_) 

S;:n~rle 

Pr('cC'durc 10-1 ('r 4 

Tc\·927-K 

Tcx-901-K 12 
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r--r(.';.'=:J;-,~ ::h:::::h~-r~ :::~~i~~::..::il'~~ :.:­
; 5 c ~- ( <; 5 'C} 

..- l\Tc.\-~.33-:\, /\bscq~:rion ~~r~d Dry Bulk Sr-cciC!c G~-~!\'ily ~-.f l_isht\\·::~~L1 (~c;~~r~c :-\ r.c.rc~~:i .c_•'' 
~~ -- .. 

- -
Tn--L\3-A .. -'.bsGrption :~nd DrY Bull; ~pecif!c Gr:n i:,· of Licht'l d(!ht Co:lr<t .-\!!!!rt(!::tt Equipment I !hql!in·ments I' roc<·d u re lnt<'rul 

('\lontLq B:!Lncc, mi::imum c:;r~ciry r>f Veri!~· c~dihr:Jtic-n Tcx-90 1-K 12 ~()(J()~- ~ccur~rc and rc<Jd~blc ~o f(((\;d~ 
0.5!:! or O.l':'u of:hc restlnJd 
Drying O\Tn. m:;int<Jinc:d :.ll Verify tcm;o;,·:·;.,:urc: PruccJurc j 0-1 t\r -1 230:9<F 1110:5°() 

Tcx-927-K 
GJ.;ss jar irycnomcrcr). 0.5g:.il (~L). (;;1ibr:Jtc & check Tcx-.:103-A E3L'h U>C \\' ith a [l\'CD0111C!Cr G!p rhvsic<JI condition 
St3ntbrd U.S. No. 5:'8 (16 mm) <llld Check phy>ic;J1 C<'nditit'll Tcx-907-l\. 6 No.8 (2.36 mm) sieves Check accuracy Proficiency 12 

S:Jmr1c 
FunneL wide mouthed Visual insrcction t-.JA 12 
Dc~;ic;!lor \'i>ua1 in~rcctic'n NA 12 
Timing de\' ice (stop\\':Jtch) \' cri !"y :.JCC\Ir:ll')' Tn-9::-4-K 6 
Syrin1:;c or rubber bulb \'i>ual in~pcctit'll NA 12 
Di~rillcd or de-ionized w:Jtc:r I Vioua1 in,pc-;:tio:-1 ~A I 12 

+ "Tcx-416-A \1casurina Texture Dq~ih by the S::.nd P~.tch Method" 
- - :-

Tex--D6-A, .1\le:tsurin~ Tnture Otpth by the Sand Patch ~ltthod 
Equipment Hrqt:irrmcnts Pron·durr I ntcrrd 

(:'\!onth\) S:1nd ~rre3ding lL'ol 2.5 in. (63 mm) Visual inspection ~--\ 12 di<l!<Jetcr tbt woc,Jcn disc \\'ith c :':S 
in. (! 6 mm) :hick hard n1bbcr di;;e 
::tt::ched to one face :;nd ~h<'r1 dO\\'cl 
lwndle on other f<!ce 
\kd mc~>tJring c\'1indcr \·olu:nc Verify up:icity ~.-\ !2 :.JPPfl'X. 1.5 in\:;~~6 n/) (calibr;:tc) 
Nct:lr:.ll silica '2nd \'crify J..:r:.~d:.nit'!l r~A I 12 Ruler 12 in. (300 mm) m:.!rkc:d in I Vi:;u:il in>rcc:iun 

I t\A 12 di,·i5ions of 1 /! 0 i'l. ( 1 ll1!11) 

Wi•e bn;;;h Viou:tl in<pcctic':J I ~.; 12 
S<,fll~and b:"J~h I Visu:.! in;;pcction I \:.'\ I 12 -

-· 

Te.\·os Ot"ji(.YJ.iljiCi71 c_fl.1 -l!,'1SJIOJ.7l1ti(~,'? f(i 

-
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[qL!ipn~('fi! 

CL'::t~i:~cr n:ii:in1u:-:1 c:_:i'~:ciiy l'f 6S 

n. L'z. ( ~(i~1o r:; L) 

R in!! >tund 

Lcwl. c3rp_cn:cr·~ or simibr 

Grout mixer 

Proccd l! re 

~.-\ 

NA 

+ "Tcx--1'-S--\ -\ccclcr;ltcd Polish Test for Coorsc ,-\oorcoatc" 
- - -- -

Tn:-438-.-\. Acrclrr:aird Pnlbh Trq for Coarse A~!!rl·~~:c 

Equipment Rtquirements 

I 
Proccd u re 

Wcs~cx Accelerated Poli,hing Check rpm, fccJ rate. NA 

1\ bchine water 

Briti'h Pendulum Te>ter Verify calihratinn NA 
records 

Rubber 'liders. new, conditiL'ncd fur Vi,-ua1 inopcction NA 

the BPT 

Height mea,uring llial gauge, Verify calibr:1tinn NA 

:JCCUrJtC W (1_(\() 1 in (0.02~111111) records 

0-rings, rub\1cr J.lin di;!nJCtcr with a Vi~td in,pectiL'll NA 

thickne~s of O.l2:'in 

Dryi1!g O\Cn. m;;intaincd <:t Verify temperature I rwccdurc l 0-l 

230i9cf (110±5c() 

l\1et~l molds, to fc•m1 :est coupons I Visual in,pccti()n NA 

<t- "Tcx-447-A M<ikina and Curino Concrc!c Tc'l Specimens" - - - - -- -

Te:x-~-n-A .. '\I:! king ::~nd Curing Concrete T('~t Specimu1s 

Equipment !hquirrmcnts Proc(·dure 

\,.ibr~~tor Verify length, di~mctcr PrL>ccJure 3-5 

and vihator frcoucncv 

T:1mping rl'U I 
Verify lcng;h, diamc:cr Pn,ccCu:c 3·3 

and tin 

Sm<ll tOL'lS (;:h<.l\cl. r~ils, tt0\\'(]5, Verify a\·~ibbility N.-\ 

\\·ocd ilL'cls, :<CL'l'J'S & ;:.Jboer 

!.rlmcs) 

:-..lcllct (nc!:>bcr nr r:!wh!dc) VerifY wcil'ht I Pn~ccUt!rc 3-~ 
Cotton m~ts Vcrifv a\ ;;)H.ilitv ~~.\ 

t,Joi't worn Dr storage t~nk, wi:h Verify w:;tcr tcmrcr:mnc Pwccd~nc S-1 

rccordinl! thermometer ~:1d lime contc:1t 

Mc·lds (>i::gle usc :1!1d rcus;,blc) :!!ld Vcrifv di1:1cn;:iL'IlS PrL'ccdwc S02 

C:lPS 

'·?""S nl""•'''.''i't?•·' r,f~J ,.,-.,,1.,, ....... ,-o•l 
JL.\l~ ..._.. 1

_.,,.... 1 l •tj _ oli•1. IVf•L•ol~. 17 

I 

I 
I 
I 

:~.!tn,l 

(:1\,inli.<i 

12 

12 

12 

·-· 

!nter\21 

(\1nnt),<) 

\\'eck1y 

3 

Lich ~l!d:r 

) 1 

1:2 

-1 

12 

!ntcml 
(~ lonth>) 

12 

12 

12 

12 

E:;ch t"c 

O:!ily 

~-

~ 

l'pon rcLcirt 

TrDOT OS/1999 
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Eq ~j ip Dil•fi t 

Feeler t::Ju~cs (2 e:;ch) 
R t:kr or t:Jpc mc~>urc 

I 
\' c~:f1 ~:liibr:Jtinn ~: id:cr 

Verify increment 
c::n:Jbi!irv (1'16 in.) 
\'erifv a\~:l:ibilirv 

• "Tcx--t50-.A., C:1ppine. C1 lindric2l Concrete ~pccimcns'' 

\ .' . ."'. 

Prl'CL'dure 9-:' 

Trx-450-.-\, C:1rping Cdindric:ll Concr<'tc ~prcimc-ns 
Equipment Requirtmcnts Procedure 

C:.1pping pl;,tcs :.~nd c::ppi:1g Verify pl:ne m:llcri:d Pruccdurc 9- J m;,tcrials type, d i mcnsi ons, 
'moothncss :md strcn~-.h 
of C:Jr>rin!! material 

Guide bars (alignmc:11 h:!rs) Verify perpendicularity Procedure Y-2 
to Ccf1pim.! plate 

1\ lclting pots 

I Verify type llfhc.!lit!~ Procedure 9-3 
(ncrinhcral) 

feeler ~~uc:c \'erifv 5izc 1.002 in.) NA 
1\·1 ml rods .-\Y:.~i]:,bilirv NA 
L:.Jdlc. br!.'e rhoil::bilirv NA S trai!.'lll ed~e I A1ail~bilirv ~--!A 

+ "Tcx-.:!fiO-A. Dctcn11inino Cru,hcd F3cc P:.~rticle Cou'lt" . ' .- -.. 

To:-~60-.-\, Dtlcr~Jinin:! Cru~hc·d Face Particle Count 
Equipment Requirements Procedure 

Drying oven. m:Jin:~incd ~~ Verify tcmpcr~turc Pn)cc-Ut!rc I 0-1 230±9' F ( 1 1 o::scc) 
TC\-927-K A st:mdm.J U.S. :-\o.-+ (.!.75mm) Check physic a I cuntl:tion Tcx-C07-K sicl'c 

Check :~ccurccy l'ru:icicncy 
S2~nrlc 

~J o•·r•r f'~('j-·('/'!'1)"/'{ rf.-,-r,-~1'("-1···;,-,1/ l.'\..t,l _/ / ~ I (. 1 l' J. U./.J' 'fl{~{lll. 18 

12 

12 

12 

1.? 

r n f('fl<l 
(,\lonths) 

12 

l2 

lniri:illv 

12 

12 

12 

12 

rntcnal 
(\!onrl:q 

l'r -+ 

6 

12 
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Proc ;:ci u res 

The ~~dlc.·\:.i;~g ~;rc·Cl~~LlrLS cc:-r..:.·sr-l'·:·~d :o :::·.J ~:c:~~:l :i:2 i~!-(·~..'-.. >~ .. :;c- i:;C;,__-~-~lc:.:.i ::~ c::ch :.·~-J~· 

L:blcs li~d:l·P,cq~:ircl:iCI~!s.' 

l-1, Funne-l 

Funnel \\·i:h a spout of a size pcr:-:1il!ing it to be inscncd through the neck of the top S(:ti\,:1 

::nd long cnot!gh to cx\end to a point.iust ;;bo\·c the bon om of the top section. The dicJ1~:r~c 

end of the spout ~hall be so CC'·nSlructed th:l\ ''hen water is ;,dded to the cor1t2incr thc:rc \1 ill 

be:.: minimum disturbance to ihc concrete. 

1-2, Tamping Rod 

Round. steel, or p13stic, str::Jight 5/S in. di:rmctcr x 12 in. long ( 16 mm x 300 mm) 11 ith bo1h 

ends rounded to hcmispheric:JI tip of the s:rmc di:mKter. 

1-3, Strike-Off Bar 

Fht. straight, ;,;tlcast: 

+ l1S in. (3 mm) thick for ~tccl b:ns or 1:'4 in. (6 mm) thick f0r p!astic b:ns 

+ 3/-4 in. (:20 n~m) \\'ide 

* 12 in. (300 mm) long. 

2-1, Slump Cone 

Metal molds, not rc:1dily at!<Jckcd by cement p:rstc, and not thinner th:m No. 16 g:ll!gc 

(8\VG).If formed by the spinning process. there shJII be no point :11 which the thickness is 

less tkm 0.045 in ( 1.14 mm). 

The mold sldl cor1form to the following dimcnsicns: 

+ Top opening-~:::: L8 in. (100 r::m:::: 3 m;;1) 

+ Bortornopening- S::: l,'S in. (200 m1~1 ± 3 mm) 

{- Height- 12:::: liS i:1. (:'-00 mm::: 3 n:m). 

The bsc :md top shall be <:pen, pJdlcl .:md at right :1nglcs to the axis of the cone, h~,1c foot 

pieces, handles, and :m in!crior \\)!ich is Sl1100th ~nd free rrom projections such 3S ri-.c:s, ~::~d 

free frc'm dents. 

19 TYDOT (lS/!999 



~\c·~.r!J. ::::·~:::i~ht 5-tccL 5. ~~ i:·: ~:;:::~~~.. :~·;- .\ :2-4 i:~. L_~:·:g ( 16 ::-~;·j: .\ :<;~_; ;~·:::~ !. ! ~-;~~; .. ·:r,~ c:·.J :\'1 ~,~~·~ ~· ~-.2I:1~~r!·:c:-ic~~l i~p c~rs~:~~·<· ~::~~;~r· .. ': .... t. 

Rm:r;d, sir::ight ~:eel r0d h~:\ i1:g :1 t:;mring L':~J rounded to a hcmispl·,criczd 1ip 1hc di~!fllClLT cf the roJ: 

• - 518 in. di:m,ctcr x 16 in. k•:1g (I 6 mm x -WO mm) fer Test ~dcthoJ "Tex--t 16-.--\, ..-\ir Co!~ tent of Freshly Mixed Concrete by 1he Pressure !\kthod" 
+ - 2-t i:1. (GOO mm) long for "Tc.\--t 17-1\, Unit Weight, Yield, ::nd .~.ir Cc::tc::t (Grznimctric) ofConcretc_" 

3-2, :\Iallet 

R3\\ hide or rubber 1.25 lbs. ±.SO lbs. (0.57 kg± 0.23 kg). 

3-3, Sirikc-Off Bar, Stee-l or other suitable r:tctal, ~1t least: 

Length- 12 in. (300 mm) 

Thick:1ess- 1/~ in. (3 mm) 

Width- 3:'-t in_ (20 mm). 

3-~, Strike-Off Plate 

Strike-Off P13te, flat rectangul:lr met:;!, ~;t lc:Ist I /-1 in. (G mm) :hick. or gl:lss or JcryliC', ~:t least 1/2 in. (I 3 mm) thick 11·ith :1 length and width ;1t least 2 in. (5 I mm) grc;.:ter th:1n the dizmeter of the me:tsure with 11hich it is io be used. The edges oft he pbte sh::;l] be s!r;:ight ;:nd smoo;h within 3 !olcr;-:nce of I/ I G in. (I .5 mm). 

3-5, Vibrator 

Refer to lhe 'App::r;nus' section c.f P:1rt l of"Tn-4-17-A, !1:~~king Jr:d Curing Concrc~c Teq Specimens." 

-!-- L Bearing I3!och:s 

Refer to the Bcoring Blocks, L}1pcr ond Lmrcr listed under 'App:Hatus' of'P::r1l' of"Tcx­'-1 I 8-A, Compressi\ c Strength of Cylindric;! Concrete Specimens." 

Tt:.rc:s Dc;j~J,.!,'JJC17t (~(TI·cJ?s;jc:i·:::t.1:-;;t 



-~.,1,: :: ::i~ ,~.:~: ,,•,,. ,,~ •, I 

f~L·fcr :(l 1hc S.'t~cl 1=..-.. :ii·;r~.iuii l~(,.:~:i·~~l J(l :~ ...... ;l·;·s (:ttt;' .;\:,/s l:s:...:·~ l::-.jcr '_\t:r~:r:.:~~s' ~--f ·;;:.:~ ~~· 

(~r HTC.\.-~ l~-_;_ Cor:!p:--cssi\2 s·.rc-::g~:; c.rc·) lil~~ric::l c_--r._'<"J',._·~.,:~:2 S~-:·:c::~!---:~s." 

5-l. SupplcmcnLJry Hc:c.ring B:;r or Flare 

Refer to the Supplcmcnlc:ly Bcol'ing Bcr c,· P/(.ic listed unJcr '1\rpar~,:l:s' c:f"Tc.x--421-A. 

Splitting Tensile Strength cfCylindric::l Cc'tKrcte Specin<cns." 

5-2, Bc::ring Strips 

Refer to Bearing Sn·ips listed under '1\Pi':ir:ttus' or "Tex--121-A, Splitting Tensile Strength cf 

Cylindric2l Concrete Specimens." 

6-1, Con t ::1 in e r 

Cont3incrshall be m3dc ofnon-3bSOT))ti\c m:!teri3l nnd brge enough to prcl\ide at kast3 in. 

(75 mm) of concrete in :111 directions around the sensor of the temperature measuring en icc; 

concrete co\'er must also be :1tlc:Jst three times the nominal maximum size of the co::r'C 

3ggrcgatc. 

6-2, Tempcr:lturc Device 

Temperature mcasuri ng de\' icc, Gl pablc of measl:ri ng l he temper:-~ turc 0 r the fre~h ly J;)l\Cd 

concrete to:::!:: I cF (± 0.5°C) throughout the entire temper:;ture range likely to be encountered 

in the fresh cc·ncrete .:tnd ha\'ing a r;~ngc from 0 to 1.:20cf (-1 S to -49°C). The c:-~libr:1tion of 

thermometers skdl take pbcc in a \\'atcr b:1th C1J.nblc ofmaint:1ining the set temperature 

within:::!:: OSF (:::!:: 0.25"C). Digital thermometers shall be calibr3tcd at three points ::nd:1ll 

other thermometers at two poi1:!s lWCr a minimum r::mgc of 30"F (!5°(). 

Other thcn11ometers oft he required .:Jceur::cy, including the metal immersion type, arc 

:1cceptablc. P.:1r1i.:Jl, immersion liquid-in-,gl::ss thcnnomclcrs (and possibly other t;pc~)sldl 

ha\·e a pcrmal,cnt mark to which the dc\·icc must be immersed withot!t :!pplying a correction 

f'::!ctor. 

A ccept3blc ccrt i fica tes of calibration inc luJc a m:m u f:Kturer's eli itr::tion report or 

ccrtific:Jtcs issued bv the illatcri:1ls 2nd P:wcments Scct!c.n or the District L:~bor;:torv 
J 

-

indic:ting successful c;,lior;,tion ::ccording "Tcx-926-:<:. Them1omctcr (3J:!:'r:1tio:t L:,i;-;g 

Controlled Tcmpcr:1turc Baths.'' All cenific~!lcs must h~l\e a d:11e ofissu;:ncc 1\ithintk l:1<! 

6-month period. 

T.\DOT DS/!999 
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E~c-{cr :r~ t~·.c c--:;/;j;~rf;:g L~:..~·~·.--c~..: ~:~:c~~ L::!~..1ci· '.-\r;~<:r~i:~;s' vf ·p:~r1 J I. \~c:-~:-::,~·:r.g L:;;~~;h :.~;­[.r;~Jcd Cc·r~C'~L:c 1.:=-crcs' r_,!- \'1-C"~-~2~-:\. (>'~~:~l~:~i:~~ Jr:J T-2s~::~g l):·i 1-.:J ('c.i··~s l.i'('()r ... ~·~-:~·-" 

~- L StcrJ.gc: T::.r:ks 

Refer to Wurcr Stor~1ge Tuliks listed u::der '1<-cq~Jircr~ier;ts' of"Tcx-~-i 7-/\, kLbng ::;;j Curing Concrete Specimens." 

R-2, i\Iolds (Single u~e :1nd Rcus:iblc) 

Refer to the ·~~;;p:natus' of"Tc.x-.:1-17-.-'1.. !\L:king :md Curing Concrete Specimens" for the following: 

~ Cylinder .'folds, 'Put I, Compressive Strength Specimens' 
+ Bcom :lfo!ds, 'P:1r1 II, Flexure Strength Specimens (Beams).' 

9-1, Capping Plates and Capping ~\Iaterial 

Refer to Cupping P!otcs listed under 'App:1r::tus' of "Tex--150-A. C:~j•ping Cylindriol Concrete Specimens." 

Refer to ·~,bteri:lls' of"Tex-:150-A, C:-:pping CylinJric::>.l Concrete Specimens." 

9-2, Guide Bars (Alignment Bars) 

Refer to Alignment De1·ices listed under '/1.pp:1rJtus' of "Tcx-450-.-\, C:1pping C} !indricJI Concrete Specimens." 

9-3, Melting Pot (Sulfur C1ps) 

Refer to the Coution under ':\ppar:J!us' of "Tcx-450-A, , C:~ppirg C) !indrieJl Conuelc S pcci n!ens.'' 

9-4, Leathe-r Shims 

Thickr.css- 1/4 in. 

Width- I to 2 in. 

Length- 6-1/4 in. 



l 0- L Ovens 

Apparail/5 

• A c:Jibr~:ted digit:ol thcrmomc~er gr::du:11cd in 2"F (icC). k:\ i1:g 3 r::ngc ineludin~ ;he 

1CtTipcrJturc r:>ngc to be cLccLcJ. 

• When using the c:dibr~lled digii;il thcmwmctcr. pbcc t:le thcrniOCL'UPic probe on 

the shelf where the s:1mplcs arc norm<11ly pbccd. 

• Take the first re3ding 3t lc:-~5t I lwur after closing the cAen (O\Cn should rctmin 

undisturbed). T3ke :1s m:my rc:1dings :~s neccss~:ry to determine if the tcmper"turc 

r:mgc is within the specified 10lcr:mce (three consecuti\e rc3dings, take:1 no kss 

than C hour 3[1311 and \\·ithin the tl\lcrancc 3llowed, arc required). 

• Adjust the temperJture of the 0\·cn if an ob.c:cncd tcmpcr:.nurc reading is out~ide 

the specified tolerance (allow at least [hour for the tcmpcrJturc 10 s!:Ibilizc 

between e2ch :1djustment). 

• Repe3t Steps 3 and 4 3S neccss:lt)'. 

-OR-

+ A e::libr3ted thermometer gr3du::ted in 2.''F ( 1.0°() increments, ha\ ing 3 r;n:gc i:;duding 

the temperature r3ngc to be checked. 

• \Vhen using the C3libratcd them1ometer, pbce it inside the brass well \\·ith the 

clothespin 3!1ached to the thermomcter.Position the thermometer on the shclf\\hcrc 

the S3mples arc norm: .. llly pbccd.Takc the first rc:Hjing :Jt least 1 hour a!lcr closing 

the oven (oven should remain undisturbcd).Take :~s m:my rcJdings as neces5"ry to 

de:ermine if the temper:~turc range is \\ithin the spccilicd tolerance (three 

consecuti\'e rc:Jdings, t::kcn no Jess th:::n [ hour ::p~ll""t and \\·i:hin the tolcr2nce 

::lllO\\"Cd, :-,rc rcqt!ired). 

• Adjust the tcn:pcr:::ture of the O\'C:1 if an obserYed tcmpcr:::t!rc rc~,Jing is ou:<idc 

the specified wlcr3nce (:1llow at lc:!st [ hour for the tcmpcrat'Jrc to stabilize 

between e::1ch adjustment). 

• Repe3t Steps 3 ::nd -+ ::s ncccsS2f)'. 

+ A brass thcmwmctcr \\·ell to rctJin hc~1t \\hilc the C\ en door !s cpcn. This is CS5C:-Jti:::l 

for 3 constant ten'pcr:llurc re:H.ling. 

~ A clothespin to hold the themlCH11Ctcr in such a tn::nncr 3S to cmb:e the opcr~.tcrto rc:;d 

the sc~,lc easily from outside C·r inside the O\ en. 

Tc.\·os Dcpu.··ttncnt nfTrumpor:mion -'3 T'.DOTI!S/1999 
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\J~1!C!1 :;!2 siC\"C ~:~~G ~::;~r(·~:::c S:J~·:; ~i·:;:l ~ :~-Ji::ir:~~ii:1 of:~.._·::. ~;~..-!\."~.::it \.':fi~hc :c:::d ::<~i;~~Jc ..... ·.:ight is :c·t~i::~cd (\~ -=-~:·::h ~~C\ c. _.:_f1t..:r ~~C\ in_:; -:!;1 ::~c ~-:;c\:L::r~ic~:l ~~~~Lcr :~(_\J:: ~~' Ci-J :::~~~·. tLc ~ho:-:J:.~~hncss cf sic\-i!:g ::i·~::lll~..::~ checked by :·:~lnd sh:~ki1:g c~:t.h ~ic\·c \:..·ith 3 !:ilL';~~~ ~~:·jj \"CJ-:1c~d ~Y1ot1C!:i: Jc:C·irql~:r;~cd by 2 j~1rrir:g :-~ctic)n ~o :js :a keep the n12.tcr;~i}n)CJ\·lng COntinuously 0\CT ;he s;c;rf::cc of the SiC\ C. ! f h;1r1d oh;'.].;j;·,g s!w··.\ S !l~Ore 1!1~:i1 ] ':~passing J;jy given sicYe. ~.hc:1 sk:king :;r~~c shoL!d be ii'LrCJscJ :::1d the check rcpc~;tcd until ;:ll scr-eens show less tl~:J.n I% by \Hight ps5ir.g a gin'n sic' c. 

10-J, On:n E,·aporarion R:.:te Check 

Pl:lce 500 g of \\'Jtcr 3t 70±3cF in each of 5 one-liter low-form bc:Jkcr.s. Positi"n one ~·e:Jkcr in each comer and one in the center of one O\'en shelf At the end of four hours \I"Ci£h c:Jch bc3kcr :!nd dctermit~e the c\·;ipor:.nion r:1tc for c~;ch loc~tion. R~pc;.;t for each sh;;lf. The cvapor::Jtion r:Jtc for e:Jch loc:Jtion >.h3ll be :Jt lc:Jst 25g,hr tor four hours. 

I 0--t, W:lt er Bath 

Place a calibr3ted themwn:etcr in center of the w::ter b21h for J hour to \'crify tcmpcr:::urc setting . 

.VOTE: Check sct:ing :1t which the \\;Her b:!!h is used. 

Tt._,_,·os [)c-jJtlJ·tt7JCJt! r~f Tl·(:!;.rl-)[)J·rc..r:'.icl7 
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Sccrio:1 l 

This :~s:t ;:-.el:~od CQ\ e:~s \"~~:~~;~2S :c~t rrc<::e:it.:res ~-:.-r cpc:\y !~~1::1~r~~!s S:J-2Ci!ied ~:1 I: D\:S-I':j('•f'J ""rr'< .:Q._ .-- '-'- rl}'- .... 1·\ ... r ~~-~]---- •c:.t,:,, r·~ .... :cr-'-:::..,-i ;~...,. .. er-,~ ... ,"'""' ...... ",1 __ -··a,.: ... ~ ..... ---~ ~ :- . 
\..1 •\. ~ r:.,tJ\...'\..1t.:;::, ...:T.U ......... ......L.:JC~ c.:::.. 1t: .._\.._\~ r' .... IJ ·.;.:._u ~....:.~!-'· llu '-pL;l ~ Jc:: it: • ....:J.e.dcLiS 5d 1CJ.ll fo~ e~:ch p~~;l:cu!~:r n1:11eri::.L 

This 1e~t me1hod includes :}->e lollO\\ ing test p~ocedures: 

+ Compressi\e Strength 

+ Viscosity of Mixed Componen\s 

+ Difference i:1 Viscosity 

• Stability 

+ Gel Time 

+ Tensile Bond 

+ Tensile Bond for Type I Epoxy 

+ Thixotropy 

+ Tensile She:u- Stre:1gth 

+ Imp:::ct Strength 

+- Wet Strength 

+ Wet Pullout Strength 

+ Grind 

+ Bond Strength of fresh ccncrete to cured concrete 

+ Old Concrete to New Grout Mix 

t Hiding Po\\-er 

+ Water GJ.in 

+ Cont::ct Time. 

Texas Dcpartmcnl ofTrcmporiatioJJ 2 
TtDO T 07!2006 



"'! .;_ _::- l .' ' ..••• ' • / : •. ' ________ . .,, ':' '• .·' ·_· ____ ·----~~--~~~ --~-~--- -, .. ' ·• _r-, 

-t!·;e \-~J~~e5 ~i\ c:: i:t p:-~re:·::Lcs:t5 (:f ~-rc\·:2ej) u~e r.C·l ::::::-.:~J2.ii ~-~j 1~...,=-\· :;::~1 t.'·2 e::.~.cl 

:~!~~he:~--:::lic:J CCi1'-·erslons. L'::~ e2ch 5ys·~e;;1 cf ~r.ils set~~r;.~::ly. Cc!;tt-:n:r~g \·::.!;__:~s ~:c;~-~·,::e 

:-.\ o sy5~er:1s n~3Y rtst.:h }n :·!c-r:cc.nfor~:~: .. :;ce \\·i~~ i.~:e s::1.nC2rd. 

Texas Depanmcnr ofTrcmsporiarion TxDOT0712006 
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Component R~nios 
Qc~er:l~:ne: l~!~ \\ ~:g1".t i=tr gz..llc,n/ii·~er c.f e:ch cc.~nlp~ne:·:t :cccrj~r:g 10 .-\..ST\1 D } ~~S :. S t :-~! 2~n d Test ~\·t ejJ:od fc r Dfr:s: ·.y c f L i ~~~ d C c~~ l: r: £ s: l :-J~s. =-~-:d :Z-:: ~ ~::~ c- j P 1 ~~1d LC: s.~· ::- c; ~. h:SlS pcrfcrr;1ed c.n J-~e i!-.i\(:] -2pC:"\y. :e:err:1ir::e the ~~TC1 ~·tr ·~\ eigLi. !·:::~io c-f :tsi;-1 ~.2~d ~~~:.~c:~(J CCI~l;JC:lEri1S: b~ed C:l ~he \\·eight r.tr g:Jlc:-1/li:;:r 2nd lhe specifitd \'C!u;t~C f2i1D. 

Tcxos Dcpcnmcnt of Trcmporiation ' -! 
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Proc~:dures 

The fcilo,,ing proc:::Lre ::ppli;:s to epc::--;ies tyj.:es I ~~j lV. 

Apparatus 

• PVC tubing, 1 in. x 2 in. (25 n--.m x 50 mm) in length for use ::lS rnolds 

t rn~chine l~the 

+ mold releZtSe grease 

+ plastic film :trtd rubber b::lllds to seal bot1oms of the molds 

+ metJ..l ointment c::m, 6 r.. oz. (J 70 ml) size 

+ ba.l::!.r1ce, ,,·ith minimum c2p:1city of :2000 g, ''hich meets the requirements of 

"Te:-:.-901-K Verifying the Calibration of Weighing De, ices used for l::JboraiOI)' 

Testing" 

• compression testing machine J.S described in Section 5. J ofAST!\1 D W5, "Sta..r1d2rd 

Test Method for CompressiYe Properties of Rigid PlZtStics," c:1p::1ble of a constant rate of 

crosshe::1d rnonmcnt of 0.05 in./min. and C:lp:J.ble of ::1pplying a m:t-.;i mum load cf :::t 

least J 0,000 lbf. Use compression plates that are fl::t ::..r1d r~rallel to each ether in :1 

pl::L'le normal to the nrtical lo::1ding 2-'\is. 

Procedure 

Use the follo\\·ing procedure to determine the compressiYe strength of epo:-;y types I ::nd IV. 

Cornpressil·e Strength Tc.'t 

Step Action 

1 Set up :he molds. 

+ Set up :1t k~st 3 of the PVC molds for e:Jch lest s":nple. 

+ C0ot the inside of the mo!ds \\"ith relt:;,se grc;:J~e. 

+ Sc~ltl1e botlom of tLe molds \\·i:..1J a pbstic f;lm \o pcn:;;t lc~k~£C. 

NOTE: for tyre I cpo:-.:y, ~d ~ep 2 sc!s of 3 molds. 

::?. C::st tl1e epo:-.:y ~pec!;r,cns. 

+ Use the component r"tios \o Jctcnnir::: l11e ~:no~:tt,f c:Jch ccmpo:Jcnt :-~cccss:;ry tom::::~ :OJ g 

of mixed epoxy. 

+ Weigh the cc:npo!lcn!s into a mct.:Jl cJn. 

Texas Deportment of Tramportm ion 5 TxDOT 07/2006 
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• For~) reI cpc~:y, ~~k;\\' ~.pcc!:ncns ic c~;:c ;:;.t !he tcn·::"iL':-21\..:re ~pt:::ifie:-J. c~::-:.: C'ile Sl't (.f 5;:e~:i:;:1e:1 fer 2!i hr. ::::j lhe s~(:c:~d :.~:! for ~S !l."". 

4 Test the cpo~:y spec imcns. 
• C0!npre.ss ~peci:ncr.s i:1 a cotrlf1ressjcn-tc:s,i:1g i1l::H.:-1~i!1e. • Test spcci!11Cll ~~ ~ r~:e of0.05 in. (1.3 :nm) per 1:1in. 
+ Record the lood :Jt f~ilme cr ~~ 0.1 in. t}.5 mm) crosshe:Jd tr"\Tl, \\ hiclJe\U occurs fir~t 

5 C;.;lcu1~te the cc':~1prc~sin s'.rcnt:0t 
• u~e UH! c<Jicu}<Jtions listed under "C:llcul:!tions." 
+ f-.\eroge :he results from J!l the specimens. 
+ Report results in psi (kl'~)-

C a leu Ia rion s 

Use the follo\\·ing calcubtion to determine compressiYe strength. 

(C
5 = L/ _2 .psi) /::J 

\Vhere: 

+ Cs = compressi,·e strength, psi (kP<1) 

+ L = load, lb. (N) 

+ r = rZJd ius of lhe specimen, in. (m). 

Viscosity of 1\Ii.J.:ed Components 

The fol!O\\·ing procedure applies !o epoxies DPCS 111, IV, V, Vll, and IX . 
.J.ppnrutw; 

Use the following opparalt!s: 

+ Brookfield \'iscometer 

+ fricticn top cans, I pt. (500 rnL) 2nd I qt. (l L) 

I 
I 
I 

Texas Department ofTran::portmion 6 
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_\ST\1 E 1~ "S1:-~1d:-~rd Spe::0c:~~~;; fer . .:.s·r\·i L~~~~:c-l~-J-C!~...s-s -:r~c:.~·.c·:~·.c:~:-s-·) 

Proccrlllrc 

The following procedl!re describes ;he Y:scos!ty test. 

Step :".ction 

I • Set Uj'lthe ,·jscomcter 2Ccort3ing :o m:!nuf;,clt!H:r's in:oer..:ct ic:~s. 

+ Lc,·cl the imL'L1!11ent. 

• Set the speed control at 20 rpm . 

SOT£: Set tl1c speed con\rol :JI 10 rp:n if the ,·isco~ity of the 1mlcJi"l is gre<dcr th:m 1:00 pni1e. 

• Cl1oose tl1e proper spindle for the \'iscosity lllC:Jsuremcnl ~nu ~ll~ch t.l1e spimlle to the \'i~co:nctcr. 

,\'OTE: Type of spindle is dependent on me:Jsured Yiscosily T:Jnge ;,nd type of Yiscomctcr. 

2 h1ix tl1e cpo:-;y. 

• Mc3sure the tcmper~iure of c<Jch component of cpo:-;y ~nd ensure tl1e tcmpcr:~ture of each is 77 

±2<f (25 ± 1 cc). 

• Using u'le rnixing ratios, dctcnnine LIJe :Jmcunl of1coin 2nd hmJcncr ncdcd to m:,\;e ~OOg of 

miwd epoxy. 

• Weigh components into" I pl. (500 ml) c~:1 . 

+ Mjx the epoxy for 3 min. 

3 Immerse L~e 5pindle into the epo:-;y. 

• Adjust tlle height of the ,·iscomelcr to bring the liquid level to tl1e inJcntion in the ~pinJle . 

• Ensure th:JI there is ~t le~st a 1 irt (25 mm) clc~r:mce between the bottom :.md ;iJes ofthe~pinclc 

:md 1!1e cont:1incr when i:nmcrsing tJ1c spindle to the proper depth in t11c s::mple. 

NOTE: WiLh disk type spindles, Erst immerse the 5pindle in the liquid ~I :Jn engle to climinclt 2ir 

bub'blcs, ;::nd LIJcn 21t2ch the :pindle to the sh:!ft. 

-1 ).1c~sure the Yiscosity. 

• Start the viscometer. 

• Allow the re~ding to st.;;bilize . 

• Record tlle viscosity . 

Texas Department ofTrcmsporta;ion 7 TcDOT07!2006 
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. ~ r~I; a:-{: r1t s 

~ b;-oc1.-:f.eld 'i::con:e:e:r 

+ friction top cans, 1 pt. (500 mL) 

+ :hem1omt!er, range C)G to 80cF (J 9 to 2J<'C), 0.2 diYision lF J 7 :hrmcmeier as ~ho\1:1 in AST~11 E l) 

+ sp:Jtula 

+ babnce, ,,·ith minimum c2pJcity of 2000 g, \\·hich meels the requirements of Te\-tJOl-K 
+ s!opw::~tch. 

Pr()cedure 

Tl f 1l 1e 0 0\\"1!1!.! proce ure escn es 1e \ ISCOSilV es or ''" pe e~y. ----
d d t ~ II 

Difference in ViHosit\' Te~t S!([l 
Action 

I Sd up the ,·j~comcln ~ccorci:1g to m;mufncturcr's instnJCtions. + Level j]e insL"L!iJicnl. 
+ Set tlle sp~cd control 31 20 rpm. 

NOTE: Set 'J1c sprer:l control at J 0 rpm if LIJe 1·i~cosity of the m~teri:.:I is g~eJ!cr t!1~n 120Dpci5e. • Choose l!Je proper spindle for the 1·iscosity mensl..!!cmc:~t :mJ ~tt~ch tl1c s;:inJic to ll1e \'iscometer. 
NOTE: Type of soind!c is dependent of measured \·iscosirv r;Jf1£!C :Jnd 11 pe of 1·iscometrr. 2 Prcp3re the epoxy. 
+ Me:Jsure the tcmper:llu:c of e::ch componeJ;t of the epoxy ~nd emure the tempcr~!ure r,f each is 77 ±2 <f (25 ±I 'C). 
+ P!;;ce ~00 g of e~ch component into scr~r::!le I Dl ( .500 mL) c~ns. 3 hr.:nerse t!1e ~pindlc into one of the COi:lponcnts. .. .A.djust l!-Je heigl1t of tl1e 1 iscomcler to hring the liquid lcl·cllo the irJdention in t!;c spi:1t.'!e . + Ensu;e tl1;;t the~c is ~tlc::st 2 I in. (2.5 rnm) clc:Jr:::nce bct\\·ecn :he hotlo!n nnd siJ~s ofD:~ spindle 2nd L~e con!ci!lcr ,\.~1cn !rn:ncr~i!lg t_l-!e ~rlnJle to ~:e pr0rcr Cepth in '.!:e ~2;~~rle. ' h1c2su:e the Yiscosity. 

., 

+ S!::i1 :he \·i>comt:l~r. 
+ A.!lcw the rc:::cing to sL~ihe. 
+ Record tl1c \'isccs:tv. 

5 Repc:H me::su:-emc:~t for the scCO!Jd crmponenl 
+ Step the \'is:::o:netcr. 

Texas Dcpr.nmcnt ofTranspononon 8 
hDOT 0712006 
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Di fTerence in' isccsity == ~l. (I 00) 
- \-\ 

t Y I == lo\\u 'iscosi ty reJding 

+ v2 =higher Yiscosity re:oding. 

St:-~bility 

l11e stability test ;:1pplies to epo:-:y types IT, V, Vll, ~nd Vlll. 

+ For the stability on type II epo:-,:y, me::sure the Yiscosity of the indiYidu.:tl componc:nis. 

+ For the stabili:y on types V, VII, ::md VIII epoxy, me::sure the Yiscosity on the n~\ed 

epo:--:y. 

Apparatus 

Use the follo\\'ing 2ppar<:~tus: 

+ Brookfield yj scometer 

+ friction top c:1ns, I pt. (500 mL) and I qt. (I L) 

·t> them1orneter, r::mge 66 to 80cF (19 to ncC), 0.2 diYision (FI7 thermometer .:15 5~0\\TI in 

ASTM E I) 

~ onn capable ofmaint<:~ining a temper<:~ture of J20"F (49°C). 

+ met:ll sp<:~tula 

~ bla.r1ce, .,,:th minimum cap::city of2000 g, \\hich meets the requirements ofTe\-SlOI-K 

~ stop'.\:J.tch. 

Texas Dcportn~ent c_(Tran~por!Cilion 9 TxDOT07/200G 
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l-};e C:-llc\\·ing proce:ch.:re C::sc:i~es ·.:~e ~l:.:~~iE;y le~l .:.:f:er l-4 .j:_:\· !·:::-~1 ::~1;1g :l 1 .=c,::F (~s:: C) 
:c,r cp0:-.:y ~ypes B~ \/'! \"1L ~:.r-;d \:ln. 

S!tp \ 

1 + i-'iil :;cp;:~;::e l q!. (I L) c~::s ll"i•h ~~~i:-1 u:-,d ;:-,:.;~dcn~r. 

3 

.. n~~e :he re~in ::::Jd J:;;r,.kncr l!i the C\"C:J, set :Jl l :CJ'F ( 4 9'C), for l ~ cuys. 

Set up the \"i5comct~r :.:ccordir:g to lll;J!~uf;;cttncr·s instr"L.!ct!ons. + Lcn:lthe !nst:-\!Cnent. 
+ Set the speed control ~~ 20 !)'lll. 
NOJE: Set Ule ~Feed control ~t 10 rpn if ;he ,.i5CO!'ity of the uwttrd is gre:Jlcr lh::n 1 2li0poi~e. + Ch0cse the proper ~pindlc f0r the ,·iscosity ;nc:J5u.rcmcnl :1nd :J\l~ch tlle ~pinJlc to the \'iscornctcr. 
.\'OTE: Type of~pi.!H.lle is Jepemknt ofm:.:::strreJ ,-j~cesity r:ln£e :.;nd type o[\·iscomcter. 

4 Prepare tl1e epoxy. 
+ Me2sure lile temper:Jture of e~ch compo:1cnt of tbe cpo\y, ~nJ ensure the tcmpcr.:Jlll'r rf c:1ch 

is 77 ±2. <f (25 ± 1 °C). 
+ For type 11 epoxy, pl:Jcc 400 g of each componc:Jt i:1to Sl'p::Jratc 1 pl. (500 mL) c~ns. + For types V, \'ll, and Ylll epo\y, t.:sc the mi,:i.JJg r~tios ~nd J:Je::mnc -WOg, of rc~:n ;.,:1d 

l1ardencr into a I pt. (500 mL) c~n. Then mix the cpo:-;y for~ min. 
5 Immerse the ~pinole into the epo:-;y. 

+ P..djust Ule height of :he \·isccmctcr to bring the !iquiJ lc\'C.:l to the indention in the ~pin~lc. + Ensure that there is :Jl le~st :1 1 i:1. (25 mm) cle:::r:Jnce between the hot tom ::;nd ~ic..!cs of\l":e 
spindle :uJd U1e cDnbincr, \\kn immersing the spindle lo 1J1e proper Jcplh in tl1e S2lllj'l:. 

NOTE: With di~k type spindh::s, first immerse t11e spindle in the !iquid :Jt an :engle to climir,,!e "ir 
bubbles, ~nd wen :::t1ach the spindle to t.l~e sh:Jfl. 

6 Me:::sure the Yisco~ity. 
+ St:nt the ,·iscomcter. 
+ Allow the readir.g to sl.:lbilize. 
• Rt:cmJ tJ1e Yiscosity . 
.. Fc•r type ll epoxy, repe~l Steps 5 <!nd 6 for c.J;e sccccnd componeril. 

7 Use tbe s\.:lbility c::lculction to dete:-:nine tl1c s!l:b!ity. + For type ll epoxy, usc the \·iscositi~s Jctem:ined from the diff"c~cncc in viocosity !est ::s ~~c 
,·iscc~ity of origin:Jlm~t~rd . 

• For types V, Vll, .::nd Yl!l epoxy, u~e Ule \"is:ositics cetcrmi:Jcd fH'I:llhe \"iscos;!)' (,f:r:i\d 
co:npcncn:s test ::!S :he Yisccsi!y of origin2IJ:<<.:\cri~l. 

l 
I 
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t \' i = \ :sco5ity cf c~igin::l !TJ:::teri:J 

+ \'2 = 'i5cosiry of 2ged n:2te:i:::!. 

Gel Time T(sts 

ll1e follo\\ing procedures ;:;p~ly ::-JJ types of epo:\y. 

AppnraiiiS (Except Type.\] 

Use the following 2ppar<ltus: 

+ them>orneter, rallge 66to SOcF (19to 2rC) (FI7 thermometer ::JS shO\\TI in AST:•l E I) 

+ b2.lance, \\'i th mini mwr. capJci ty cf 2000 g, \\ hich meets the requirements of Te\-')0 J. K 

+ met:U ointment c:m, 6 fl. oz. (170 mL) size 

+ metal spatula 

+ "·ooden bloc~, minimum thickness of 1 in. (25 mm) 

+ round, wooden toothpick 

+ stop\\'<ltch. 

Procedure 

The follo"·ing procedure describes the gel time test e:\cept for type X. 

Gd Time Tr~t (Except for Type X) 

Step Actio:~ 

Test f'rcp::..r:;tion.. 

+ Measure the tc:npcr~tere of c2ch cc:nponmt cf the cpC'>)' :;d c::5ure the tcn;pe::;ture C'kc!1 :s 

77 :::YF (25::: I °C). 

• Using :..l:e compo;;cnt r~!ios, cctcnnine the ~rr.cL:nt cf c:1ch co:npor:cr:t ::~~css2;:· to :n:ol.e, tn~cl 

l OQ g cf mi:-;cd :::chesiYe . 

. \'OTE: Conditicn L'le type I cpo\y to J:e :;pccified \crnpcril1\!:e. 

2 \\'ei~;h the components. Weigh 100 g tct;,J of:::dhcsi\'C into a 6 0. 02. (!70 mL) met~] ointr.e:;t c:::n. 

Te.1:as Dcpartmc1;t of Transportation 11 TxDOT07!2006 
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4 J..f1er 1~:1:--~!~:g. let t!·:c :::CJ:csi\·e ~ct. 
+ ?bee t]·,c c:1n with c::e mi\cd ::Jhc~i\·e 0:1::. \\'OC•t.kn ":-oiock_ 
• lns!!~t too:hpick in the center of:;,i\Cd :-nuterd_ 

5 ?;obe t!Je tr,::tcri:Jl to dctcrn;i~.e iJ;c ge-l ~i;~,c-
~ lf ~t.lhesi\'c l1;,s a gel time less tl1Jn :o :r.i:-1 .• pH•hc ::t.l!JesiH· crc0· :r.i;J~:e Ufitil it )'tlS_ • If ;,c.Jhcsi\·e h~s a gel time <:h~n 20 min .• probe tl·,e mi~ed ;;Jhc.>iH cnry min. sUJ<ting.IG Ill in. from the initi::tion of mi:-;ing ur.til ccr.tcr of lll:Jtcri:.d fCls . . \"OlE: P.J1 ~dhcsi\·e rcDchcs its gel point when a b~ll 0f cured m~tcri~l fonns in the ccntcr. 

6 Record the ebpst:d time :JS tl1e gel time . 

.Apparatus for Epo.\)' Type X 

Use the folJo,,·ing JpparJtus: 

+ ihennometer, r2nge 66 to SOcF (19 to 27cC) (Fl7 thermometer as sho\\n in ASH1 E I) 

I 
I 

+ b:1bnce, ,,-j th mini mum c<JpJci ty of .:2000 g, ''hi ch meets 1he req uireJ>Jen Is of Tt\·90 1-K 
+ friction top c:m, l pt. (500 mL), 11!th friction lip remoHd 

+ metal spatula 

+ 1\0oden block, minimum thickness of J 1n. (25 mm) 

+ glass stirring rod 

+ StOp11.d!Ch. 

Procedure 

The follo11·ing procedure describes \he gel time te5t for epoxy type X 
G(·] Time Te~t Fur Epoxy Type X 

Sf(·p 
Actir.n 

1 T csl Prcp:mllicn_ 
+ Mc:JsU!e the tcmpcr:Jture 0f e:Jch co:np0nc:Jt of tl1e cpcxy ;;nd enq!re the tcmrc~;;turc of t:~ch is 77 ::::YF t25::: l oc). 
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I 
Sttp l A::il'!l 

I + L's);-;g ·.he co:;-,po:oc:J\ r~\;~·s. dc:c;o:·,i:·,c :Le ~:-:-,r>;.:;:: cf c~ch ~~·;;·,~:<·;-,c·:·,t 11cc~5s::0' 10 ::·.~: ( ~ ;, ;: ) 

1 :C'J g of mi--;cd Ci'JCC\y. 

+ Mix the 2 components for 5 1<1in ... , ith o sp~t'Jb. 

+ During the mi:-;ing, ~cr~re tl:e 5iJcs and hot tom ,>[the c:.;n ;JcrioJic;:lly. 

4 :\ftcr :nix.i::g. set ~side tl1e cpo\y. 

+ Flocc the c~n on a" oodl'n blod:. 

+ J..llow mi:-;cd 1mtcri~l to sit for 35 J:iin. 

5 Dcte:1ninc the ge\ti:nc. 

+ Probe mi--;cd m~\eri:Jl enry 5 min. with o gl~ss-~tirring rod u:;til it ~cls. 

+ Record !he cbpsed time :!S the ~cl tin: e. 

,\'QTE: An rpo:-;y rc;,chcs its ~;cl poi:1l "hen :1 b"ll of ClHd m:J.\cri;:,l knns in Ll-]e ccn1cr. 

Tensile Bond 

The tensile bond test requires the use of cement mortar briquettes. The procedure :1pplies to 

epo:-:y types II, Ill, V, VII, and VIII. 

Apparatus 

Use the following :lppar:ltus: 

+ metal sp::~tula 

• me!;;] ointment can, 6 n. OZ. (I 70 rnL) 

+ oren cap2ble of m::~inbining a temperature of 120°F (49cC) 

+ a constant r:lte of crosshe::!d moYement testing machine 2..s described in Section 5.1 of 

ASTM D 638, "Stand:lrd Test l\·lethod fer Tensile Propenies of Pb.stics," c2.p3ble of 

rnzint3ining a const2.nt rate oftraYel ol0.05 in./min. (1.3 mmlntin.) :md 3pplyinga 

tensile force of at least 500 lbf. (2.2 kN) Use grips to hold specimens~ described in 

Section 4.7 of ASTM C 190, "S!:LrJdard Test Method For Tensile Strength Of Hydr~lUlic 

Cement l\lortars," (Discontin~ed 1991; No Replacement) 

t cement (Type Ill) 

+ \\·;:shed riYer s;::.nd 2.ggreg<J.te sie,·ed though a No.4 sieye 

+- molds as described in ASTM C 190 
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• ~·.:Lber t:.~mper \\li:1::. cress sec:ic~. c{ 1!2 x l i:1. (13 x :25m:;,) ::::·:ci ::.leng·.;-, cf 5 ;:: G ·­(l2C to 150 :;J.:~l). Tb:: t2;-:;~<~~g f::c~ :::t:st t'.e 1l:.t =-~.nd ::1 ribLi. ~!_ng:e:s l::) lhe l~r-~:h c.f tLe 

{. :;-,c,ist c:Jbi;;et cr room ccnfon~:ing :o :~,e requiremeii!S ofAST!-1 C 511, "Sl::Jid2j Specific:ticn for hli:-;ing Roo:Ls, ~~1oist Cz.,bine1s, Moist Roo;,·,s, ~nd W21er S1or2ge T:: . .nks Used in ihe Testing cfHydr;oulic Cements ~nd Concretes" 
.. \\z.t1er s1or2ge l:l!ik, conforming to tl~e requirements of ASTl\1 C .51 I 
t gb5s gr<Odu~11e, conforming io the requirements of AST1'd C I 90 
+ b.b.Jlce, "·ith minimum C3p:ci1y of :WOO g, '' hich meets the requirements cf Te\-S•Ol­K 

Prepare .Unrtar Briquettes 

The follo"·ing procedure describes the prep:-Jr;Jtion of mortar briquettes 
Prrp:~ring r.rorf:lr Briquettes 

Step 
Action 

I Prcprc molds. 
+ 0\:>t:Jin moles JS dc~cri!ocd in /1STM C 190. 
+ rbce n shim nnicJI!y in t.'!e I in. w~i~.tline of cxh briquc<te mold. + (o~l the inside of the molds in rcle3~C ;:J:Jteri~J!. + Set ;he mold on top of ~n tmgrec.~cd sl1cef of g bss. 

2 0':-lt~in components for m2.king L11e cement mori:J.r. + The mor1:!I is l-p~;i cement to 3-pcris ;:;gf:rq;:::te. 
+ Weigh 750 g ofri\·er s:md. 
+ \\'eigh 250 g of cement. 
+ Measure 125 mL of \\'~!cr. 

3 Hix components to :nJ~:e lhe mor1:!I .. 
+ 1lJOrol2ghly J;;ix s:::nd ~nd cemenl 
+ Creole a crater in L'fJe center of the sc.nd :md ceJ;~cnt mixture. + Pour wJtcr into tl1e center ofU1e cr~tcr. 
+ Scoc·p tl1e m:::teri~l from t]:e sides into !J1e cra(cr O\'Cr t),e top of the \l'ctcr n·it:un :o sec. rf <dcing the \\':J!er. 
+ For L'-le next 30 sec., tro\\'c} the dry :nc·r12r arot~,d tJ;e outsicc c·f t:1e co::e o\'Cr ll;e rcmo:~!'e mc·:l::r for the ;;bsorpticn c.f \l·;;:er. 

-+ Complete tl1e oper3tion with \'igoro~s mixiP.g, squcez::1g, c.nd Lncct1ing :lJe mori:::r by k:1J for !.5 rr.i:1. Duri..'lg the mixing opcr:::tion, r~otcct h:mds \l'iL1 mbkr glO\'!:S. 
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I'.' ;i:~s ~•e r.\0:-,a f1:1:-.~y '.\lih t]·,t :-,:~·~er ~::1;.er, :;·;1!y::~~ :i fcc:le c•f:;-pa''.!:r.::l::iy l ": iJ ::1 >L 

T~i:1p c2ch Driqt!(:!it: 12 li!l·~cs. 

,.;Od 1110re 1norl~r ~:JJ c0:-:1p:)ct ~tt:U"i L.::',Lil n1old is cc::-ip1cte. 

5 Condition the briquettes. 

+ Pbce the 1:1old with ll1e briqcc:tes in a moist c~'bi:1et ~nd cure [,1r ::~hr. 

+ ,~Jter 2~ hr., ;emO\·e the t·riqucllt> from the mold :.nd iml;icr5e tl1e:n in the w::\cr ,\cr::gt t:.d.: 

for 6 d~ys. 

6 Rc:no\ e 1he briquettes from tl1e ,,·:ner >tor:Jge t::nk, ::nd ~ llow the briquc!lcs to dry hcfr.re :n. 

Procedure 

The following procedure describes the ten~ile bond test. 

Trmile Bond Te~t 

Strp Action 

I Prepare tJ1e briqucncs. 

• Divide the br.qucttes into ~cts of 6 \oriqucncs. 

• Sandblast ~lC 'bonding r~ce of cacll mor".:!r briqtJttlC lo TCI110\'C the bt::n~c ('!l :llc !'llrf:JCC. 

• After s::nJbbstin~. clc:Jn the bo:u.!ing f:Jccs of tl1c briquc::tcs '.\i:h co:nprcssd ;:,!r. 

NOTE: Do not touch bonding f~ccs dtcr s::mdbbqing. 

2 ),':jx the cpc~y. 

• Emu;e thJt the initi:!l tc:npcr:!!Ure of e;:;ch cpo~y con~p.:>ncnt is 77 .:':2CF (25 = 1 cc). 

+ Using the component r:,tios, dctcnnine the :J;nOt!!lt of c::ch co:r.pl'ncnt necc~.~·~i)' to n::l:c a loU 

50 g ofmi:-:ed cpa:--;.•. 

+ Weigh 50 g of tot;,] epo:-:y components into J mct:Jl oi:1tmcnt c~n. 

+ Mix with a !'potula for 3 min. 

3 Prcpore the specimen. 

+ fl:Jce a sm;;ll ~mount of epo:-:y on U1e bonding f;::cc c:f e:Jch briqucl\e. 

+ Use a spJtJb to ~rrcad the cpo~y uniformly ~cro5s the bondi:1g f~ce. 

• /,dhcre l~e f;::ccs of 2 bric;ucttes togcllJcr \l'ith lij;hl pes sure, .Jnd rerc:Jt for tllc rcm;:;ir:i!:~ 

briquettes. 
-

+ Remon Ll:e c\ccss epo:-:y from tl!e edges of :l1e bo:-~Jed :::rc;; with~ ~?~tt!:J ~nJ ;:::::~ q:;~lit. 

+ ~,f;:te I set of3 ~pccimc:;s for cpo~y types 11. V, Vl!, Qlld Vlll. 

• h~~:ke 2 sets of 3 Sj::cCilnc-r.s for crO"-)' type Ill. 

!,'QT£: Allow no more thc:l I 0 ;;-,;n. to cl::p~e curing prcpr:1ti::m of t 1 1~ -'?eci:J:c:1s. for :;re l 

~now no more th2n 6 min. 
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1 (;.~:e :::1~ ~~··:-1-..:::1r::. ~~"'-LC:!·. c-:·:s. /-.!i ~1·-:..·c::-:-:e:~~ ~:e .:l:._~cd :r~ :.i:-
I I,. r=-c~r :y;··~ ii. c·..:c -~·.:: ;;:r~·.._·i:~;c~:s rcr:. :·_r_ :.1 -:-; ::::'? z~: =! ~c j. 1 

1 
+ F~-·~t:.reJILc.l!'e l ~tt~·~f3~peci::-:c:-~5:crt~5.:..::i/::.2cr{:.5:::l'C).C~;:-e:~--'--'~~ .. co:1·3::~t:~~-:-..:~ ~· h..r. ::t /7 =::? ~~:.5 = l C•C\ ~:~j ~Lc·:-: r !:::~e L1-:t :~t:~ ::::c:~s 1:-j ('·.!:C.\':.:;-: :c~ l : ... :-. :_:t l :c\ ::::. r J l~ s· 

I 
= j =C). 

! 

I ~----~· ___ f_o_r_:·_'~_.e_\_:_n_I_r_:~_s_s_B_._c_L_·:_~_~_,_e_,_~_"c_i_n_Jt_·:·_.s_f_('_r_6_l_~_._~_t_7_7_=_·:_,c_F_(_.2_5 __ =_i_cc __ ). ______________ ___j 5 Stt up tLe :emile 1r.2ch::1e for ~esti:-:g. 
+ Stm up temiie m~chine ~cccrding 10 m2r.u(;!ctu:cr's i:J,tructio:Js. + B::b;1~e ;;nd c~libr~te the te:1silc n::Jchine. 
+ P!:Jce tl1e ~rips on :he :r.~c hine. 
+ Set the crosshe:::d speed to 0.05 in.hni;1. ( 1.3 Jr,J:'.I:nin) 

6 Test L1e specir:1cn. 
+ Lo:Jd a brique:te into the 1en~ile mnchine. 
+ St::n11r,c testing m;,chine und lo:Jd until bre:,k. 
• Record tl1e lo3d al bre~k. 
+ Repc;;t test for the rc:n3ining ~.pecimcn. 
+ For type Ill set of specimen cured~~ l :ocF (~9°C). test e:JCh ~;,ecimcn, one :J! a lime, immediately :::fler removing it from tl1c O\'e:l. 

7 Report the J\'Cr~gc load 3l hrc~k 3S :he :ensile bC'nd st:cr.gth. 

Tensile Bond for· Type I Epoxy 

Apparatus 

u~e tbe follo\\·ing 2ppara!us. 

• met:ll sp2.tula 

+ met:ll oi!ltment C:lll, 6 n. oz. (170 mL) 

+ bc.lance, ,,·ith minimum c2.p;::.city of::?.OOO g, \\hich meets tl1e requirements ofTedOl·K 
+ third-point loading 2pp2.r2tus ;lS described in ASTh·1 C 78, "St21d::>.rd Test ~iethod for Fle:mral Strength of Concrete (Using Simple Be2.m \\·ith Third-Point Lo2.ding)'' 
+ enrironmental chamber, c2pable c•f m:>.int2.ining temper2tures of GO ±YF (! G :±: J<C), SO ::::2°F (27 ±lcC), 2nd ]05 :::2cf (41 ±lcC) 
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'";{:n~ile Be:~ a Te.<t fr,r T\T(; I En(•\\' --

Srcn I Act inn 

Prcp:.:~e tl1e bled; s. 

1 • P:q:;::ye :1nd cu1c flc:--:u:-~1 co!1c;-ctc 5-~cc~:ilC:JS ~~ dt5crihcG in i\SJh'J C :s. 

• Cut 2 CU"ed cr.::crtte he~ms :n klf. 

Mix the cpO\)'. 

• Er.su~e th~t tl1e a:J;bient tcmper~ture in \l;e c!J:m·,[,n :Jr;d tl1e initi:;J tc:nper~tu:e cf eJ.h 

epoxy co1r.poncr,t is U1e tempcr~ture ~pccifitd. 

2 • Using U1e con~poncnt r:::;ios, detcn7!ine t!;c :::mou:1t elf c8ch com;K•:lcnl1i<:cc:;>:if)' !o rd.c o 

tot:; I 100 g of mixed epox-y. 

• \'.'cigh 100 g of epoxy components i:;to a met~ I r.intncnt c:::n . 

• Mix with a sp~tula for 3 min . 

Prep:ne i.he specimen. 

• Pbce a l:lycr of epoxy on the bonuir.g fJce of c~ch block. The bonding f ~ce is :he ~ide 

3 opposite to the cut. 

• Use a spatula to spread the epoxy tmifonnly ;)Cross the bcmJing f;Jce . 

+ Adhere the faces of 2 holves to~ ether to Jn;)ke :J c0:nplcte block. 

4 Allow L~e blocks to cure for :24 hr. :JI the specified tcmpcr~t\lle. 

Test the specimen. 

5 + Test the blocl:s in Ule third point loJding Jpp:.!rJIUS :IS uc~crihed in .-\Sfl,1 cIS. 

+ Rc.,ort Ule nscr~ce of the 2 blocks. -~ 

Thixott·opy 

The thixotropy test applies to the follO\\ing epoxy types: I, II, Ill, VIII, and X. 

Tlri.x:otrnpy Test (Except Type,\) 

Refer to the follO\\·ing table to detennine the conditioning temperatures, the form thicl.ness, 

2.11 d . d~ h f 
measurement type requne • or eac tv pe o epoxv . 

ThixotropY Tell Par:~mders 

i Testing PH:Jrnctcr TYpe 1 Tvfl_e ll TYrc III TYne \'lll 

As ~pccificd 

Conditioning 
60±2'f(I6±1'C) 

120 ±2'F 120 :::2'F 77 :::'F 

Tcm pcrDture 
so ±2'f (27 ± 1 'C) 

(~9±l'C) (~9 ±I'C) (25 ::!'C) 

' or 

i 105 ±2'f(41 ±I'C) 

I Fonn Thicbess 0.1 L'1. (:2.5 mm) 0.1 in (2.5 m:n) 0.05 in. (1.3 1r.m) 0.25 i:-J. (6 ~ ll:!n) 

t 

]\,fe:::surcmcnt T,·pe Sc!! S2g TI1icb:e~s Rct:~in~d S:.·r 

Spcci<Jl Jnstruclio:;s - - -
Test ;1 i~1 epc;:y 

2nd s:md :r,ix:u:e 
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t 1hickness g::::'Jge, '.\·i:h :~ resclu;ion cf Dt least 0.(J0005 in. (0.001 m;-,·t) .. cz:tlipers wi1h a resulLtio:1 of c.tle~t 0.001 in. (0 03 n·un) smooih, c!e2...'1 met~J pble 3 in. x G in.(76 mm x I 52 mm) ::~pproxim:J!ely O.l in. (2.5 mm) thick 
• ~\eel fom1s 3 in. x 6 in. (76 mm x 152 mm) ,,·ith 2 in. x -i in. (51 mm x 102 mn;) cutout in the center of the foliO\\·ing thicknesses: 0.1 in. (2.5 mm), 0 05 in. (1.3 mm), and 0.25 in. (6.4 mm) 
• metal spatula 
• metal ointment c:ms, 3 Jl oz. (S5 ml) 
• bal:mce, with minimum cap:1city of2000 g, \\hich meets the requirements of Tex-901-K 

t Procedure 

The following procedure describes the thixotropy test for epoxy types I, II, III, ~d Vlll. 
Thixotropy Te~t 

S!rp 
Action 

1 OH.~in :he epoxy. 
+ Using the component r~tios. cc\cnnine the 2!110t.:n\ of each component ncctss~ry to p;oJuce 

:o g of mixed cpo:--:y. 

• lde:Jsurc e<Jch component into ~cp<Jr<Jte 3 fl. oz. (SS mL) :ne!.;:!J oin:mcnt czns . 
2 Obt:Jin tJ1e rnel::l pbtc c.nd fonn. 

• ObtJi.n the 3 in. "6 in. (76 mm >< 152 mm) mew! pbtc znd the 3 in." 6 !n. (76 mm '152 
rnm) metd fonn 11"itll a 2 L'l. x 4 ir1 (51 mm x 102 mm) c~\out in the cc::n\cr. Use a f0~~ of 
L\)e thickness ~pecified. 

• lf mezsuring the ~mount of s:og, scribe a m::~rk ::Jcross UJe :ncb] pbte I in. from the r:~~ ~:-1 d 
p:Jrdld to the 3 i:1.. (16 ::1m) side. The m::Jrk will correspond \\·ich l end of the 2 in. x ~ i.1 . 
(51 mm x 102 mm) cu!out in il1e steel f'onn. 

3 Condition the ~poxy co;r.po!len\s, mc!2l pb!e, steel fonn, 2:1d ~ sp~!L!la ~t the tcmpcrulure specified. 

\OTE: For type ll epoxy, pcrfonn Steps ~-7 \\·itrjn 2m in. 

4 Mix L~e epoxy. 

• Remove LfJc epoxy co:npcnents ;;nd a spztula from il1e O\Tn or cm·iroruncnt:JI cl1::!mh~r if necess;ny. 
+ Transfer \.he resin to the brd~Dcr c~n ;;nd mix \\·ith a sp<!lul~ for 3 1::i:1. 

Texas Department ofTran~porf(•iiO!l 18 
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Sftp A( tit n 
-----------------------------

.. rbce the~n C'·n 2 Lc:~zcntc1 s·,;:f~!:·c \\·i~~1 2 cr .3 ~~;cc~s c:f ;-;::per C·r.:: ;):cce c·f t!·.in :::.iJ~.~.::d 

\!rider the steel r·l::~e. 

+ r\Jce the form on the pl:::te, ~;Jd ~lip tl~c ~iJcs dlhe plcte ~nd the fc:r.n. 

+ Jfmeasuri~g the ~mount of ~~g. "lig:1 !.he ~crihcd m:JJk wi:h 1 side of t!le 2 in. x..; i~1 (SI 

m:n x 102 1:1:n) cutout in the fo:-:n. !.b\:e note of "·here the :n:nk is. 

6 fcnn the epoxy p2r.el. 

+ Pour :m excess of mi\ed :Jtlhesi,·e i1nmctli:::tt:ly into the fonn. 

+ Use a spatula lo scrted :Jdhcsi,·e on L';e lop 5Urf:Jce of tl1e fonn. 

,'iOJE: Be carcfu1nol to allow lla: fcnn to shift d urir:g the 'creed ing pocns. 

t Slowly lift the for.n urward. 

NOTE: This wi!lle:J\·e J 2 in. x 4 in. (51 mm x l 02 n<m) p:md of epoxy on ll1c rbtc. 

7 Sl~nd the steel pble \-cnically. 

• The 6 in. ( 1 52 mm) sides of ll1e pbte Jre Yenical :J:1d the 3 in. (76 mm) ,ides :Jre on iht: tr? 

:md bollom. 

+ If mc:~suring the ;;mount of s.1g, m~l:e ~ure the scribed end of the pl::te is ~I tl;e ho11~·m. 

+ Condition the pl~te ~t the lcmpcr~ture specified until t!1c epoxy h~s l1:JrJened. 

8 To dctcnnine the :m10unt of s~g. perfonn the followir1g: 

+ ,~Jtcr tJ1e adhc5i\·e h~s h:Jrdcned, rcmc\·e the pbte from the O\·en or cm·iro;uncn~,] c!m;1~'·r 

if necessary. 

+ Measure the distance the epoxy ~>;2ged O\"CT the edge of scribed line. 

+ T~l:e 3 measurements, one ~t tl1e center .::nd one at c.:Jch cuge. 

+ /\ver:!ge tl1e 3 measurements. 

+ Report the a\·ew1;e to tl1e nc:ncst 0.01 in. (0.5 mm). 

9 To measure L}]e :!mount of thickness retained by the epoxy, pcrfonn the folkwing: 

+ Remove the pblc with the cp0:o-:y panel from the O\·cn. 

+ Allow the pl:1te to coello room tempcrJture. 

+ Using t.~e thickness g2ge, t~\;e S meast!Jcmer.ls, 4 em e~'ch side of the cpo\y lJyn. 

• Bcfo:e laking each thickness reading, zero the IJ1id:ness pugc by me~~u:ing tk 

thickness of steel plate ne.\lto LlJe ~readings en each side. 

• Stm measuring L1e epoxy LIJicl:ness ~t 0.5 in. (13 mm) frc111 the top :J•Jd sid~s. tk~ 1cad 

dC\\11 I i11. (25.4 mm) np::.rt and 0.5 in. ( 13 mm) from side. 

+ AYer;;ge all reac:r.gs ~!ld report to •J1e ne:!rest 0.001 i.'l.(0.05 mm). 
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E l) 

• thickness gauge, with a resolution of at Je:::st 0.00005 in. (0.001 mm) • smooth steel pl21es 5 in. x 8 in. x 0.1 in. (127 rrun x 203 mm x 2.5 mm) • 2djust2ble film fermer, such ~sa Bos!on Bradley dr::n\'-dO\\TI g::,uge \1 ith a p21h ~:! Je~t 3 in. wide a.11d the opening set ::ll <1ppro'-.:im2iely !6 mils. • meial ointment c:m, 6 fl. oz. (170 rr.L) 
• metal sp;:tula. 

+ Procedure 

The foiJO\\·ing procedure describes thixotropy for epo'-.:y type X. 
Thixotropy Tclt 

Step 
Action 

I Detennine the L~ick .. '!ess of the metnl plo!e. 
+ Dctennine the <J\·er~ge L>-tickness to the ne:.trcsl 0. 00 I :n. (0.03 mm) nf a 2 in. x ~ ~~- 1,51 llllll 

X I 02 mm) area on a smooth, clca..'l 5 in. x 8 in. ( 127 rnm x 203 n:m) slt:cl pbte. + The 2 in. x -1 in. (51 mm x 102 mm) :.~rc;J is Jdl:1cd as 3 in. C/6 mm) frl'IJJ the top :lllJ 1 in. (25 mm) from tJ1e bottom ~long Ll-Je 3 in. (203 mm) Llimcnsil'n, ~nd 1.5 i:J. (:' S mm) fw1:~ 
each side along Ll1c 5 in. (l 27 mm) dimension of tl1e p1Qte. + Using LIJc thickness g:1ge, t:;ke S r~ndor;1 re;Jdings, ::nd record ll1e ~n:r~ge. 

2 Mix L~e epoxy. 
+ En~ure •Jl;:,t lhe initi<~l temperature of e2ch epoxy component is 77 ::02' f (25 :::1 'C). + Using t!Je component r~tios, detcnnine tJ1e :.tllloll!Jl of e2ch component necess2ry to proJuce 

!00 g ofmixed epoxy. 
+ Weigh oCit LJ-,e co~poncnts into a met:! I em .. + Stir tJJe 2 co:npcments of L1e epoxy co:Jting for 5 min. 

3 form ;he epoxy p~ntl. 
• Using ~pproxi:n~tely h2lf of the mixed m2tcrd, 2pp!y IJ1e cpcsy on ~he p!~:e i:1 2 ~;nts of equ~l 2rnounts, one <Jt top and other <JI center of the steel pl~tc. + Draw a 1 6-mil film do\\"n Ll-Je kngth cf tJ:c steel pl2te ~:sing :.he fil!n fcrr1er. 

4 StJnd U1c steel rbic n:<ic::!1y. 
+ After fonning i.he eJJC>:y film, s·~nd the s!ccl pJ:Jd in a 1·cniu:J pos:::on cn its sk:1 ~~~~-+ M~l;e ~ure th~t no more t!•~n 10 min. cbpsc b~tv:ecn tk mi\ing ~i:1;e ;1;~d t::e rbri:1e c:f l!Je 

steel p2::el in ~~e nrtic;;J position. 
-+ Let st::nd overnight. 

5 ll\kosure the thid:ness rct;Jincd by the cpo:;y .. 
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¥ /'-..:·.t.:r ~:e c-~~C.\)" ::~!S ~l~:.:c:--,c-C, ::-:t:.:S1_i7l: ~--~ =..J'>'c~~~c ~::c~~;:~:s ~-.. f cc:j·l::-.g cc;\··..:r:~:£ ~·:t 2:::.;.. 

4 :.r •. l51 n>m )<. 102 :r.r:.) 2rcn c:fl!,e ~tccl rl:.:te c:crw.c~ i:l 5tq l. 

6 Dc~er,r:ine U:c ;.:\Tf~;:;;e curej CCI:;i:ng t.hict:.nr:ss l-y S"-.:t-.tr~:::ti::g ~J-.e 2\"tr::~C s:tccl r~~r;cl ~L!cL·,c~s 

f;om the D\"Cr~:;c of iot:J P"r.cl p!us cc;::ti;,g t.l1ickne.'s. 

Apparatus 

Use the following ;)pparatus: 

+ steel specimens J in. x 6. 5 in. x 0.064 in. (25 mm x J 65 rnm x 1.6 mm) 

-to s2.ndbl:l..sting machine 

+ g;m1et blasting abrasiYe, 36 mesh 

+ A testing m:1chine as described in Section 5 of AST!\1 D J 002, "St:mdJrd Test l\lnhod 

for Apparent Shear Strength of Single-Lap-Joint :\dhesi,·ely Bonded l\1et:U Specimens 

by Tension Lo:Jding (Metal-to-Met:1.l)." 

Prnccdure 

TI1e fcllowing procedure describes the adhesiYe shear strength test for type II cpo\y. 

Auhcsin Shc~r Strength 

Step 
Action 

I Follow the prc>cedure outli.J1ed in 1-SfM D 1002, "St.:m(hrd Te~t Mcthc>d for .·\pp:nent 5h~JT 

Strcngl"s of Si.nglc-Llp-Joint Adhc~iYcly Bonded Met~] Sp~cimens hy Tension Lo~ci.'1g l),~~!~l-to-

Metal)." 

2 Prcp:!re t.l)e ~urfaccs 0[ tl1c i:~diYidu:;l precut ~pccimcns by s:;.ndbl::sti:-!g to ,,JD\e n:ct:il. 

3 Clean bl:Jsted ends with comprcs~cd :Jir. 

4 Cure t!1e tc~t spccimCIJS for 7 (bys ~t 70 to S0°F C?.l to nee) b~forc testing. 
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t S2..'1ding lathe 

+ m:1chined steel plate, 6 x 6 x 0.5 in. (!52 x 152 xJ3 mrn) 
+ steel pipe, 2 in. (51 mm) inside diame1er, ;:,pproximately 3ft. (I m) in length 
+ steel b!l, 1 lb. (454 g) 

+ metal ointment can, 6 n. oz. (I 70 mL). 

Procedure 

The lollo,\·ing procedure describes the imp::Jcl strength test for type II epoxy. 
Imp3cl Strengrh 

Sl<p 
Action 

1 Cht::~in :J! lc~st 3 di>k mcl]ds to nd:e 2.5 ±0.5 in. (64 ±I m m) Ji:Jmtt~r ;,y 0.3 7 :::0 01 in. (9 5 ::.OJ mm) thick disks. 

2 Mix LIJc epoxy. 

• Ensure L'"-1! Lie initi:Jllcrnpcrature of C:Jch epoxy CO!nponcnt is 77 :!:YF \25 = l cc) . • Using the component ftilios, dc!ennine the :Jmou;Jt of e::Jch CC!nponc:Jt nccess~ry to pro~ucc 20:l'g of mixed epoxy. 

• Weigh out !11e components into 2 met~] c:m . 
• Mix tbe epoxy for 3 :r.in. 

3 M2};e t!1e ::poxy di~ks. 

• Pour t!Je epoxy into the disk molds . 
• C~rcfuJly l:::p disks on COU!l!Cr1op !O ]C\'C J !!18!eri:J! <!!ld fClllO\'C bubbles . • Ct::-c L'Je di>ks fer 7 d~ys ::t 70 to SOcf (21 to 2YC). 

-'l Prcp;:re \he epoxy J i sks. 

• Rc:no\'e the epoxy disks [;ern the molds . 
• Grind or n::Jc~1inc ~1c pl:::.:-,e surfoces of the disks ll;,t :md p:!.~2lkl. • 1l1e thickr1ess of UJe finishd disks is 0.30 :::0.02 in. (S ::'::0.5 1nm). • Smoo!.h UJe specimens 11iL~ a No. ! SO grit smdp::pcr . • Blow clc<.:J the disks wiL'IJ oil-free co!!-; pressed :Jir . NOTE: Be cc.reful not to be~! t11e dish obo•;e l20cf ( 49°C) 11 kn mJchining or grirv.Ju:g .. 
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Ac:i::n 

5 

+ ~-ieee t.r,t 3ft. (1 r;·,) steel f•ire ;o':>O\t ;);e n;cch_i;-.cd Stcc:l ~--]~:e sud;:_:;~\ \):e 1Cj: C·fU:e ;:;-e :S S 

fL (1.5 n:) ~bc'e \~,e ;:•lc:c. 

+ Tilt ;:ipe 2C1S ~52. guide for \]·,e t.;Jlto f~Jl 0:1 ;__'Je epo:-;y Cisk. 

6 Pcrfonn the iJ~1p:lct resist~nce test. 

+ Drop a 1 lb.(-154 g) b~ll onto \l1e center of !he di>'ks fro:n an initial height of 5 fL ( 1.5 :::) 

+ Jr,crcase :he height of !he pipe by 6 in. ( 1 52 m1:1) for each succcssi,·c drop until ;}·,e >;'cr:n:cn 

f::ils hy cmcking or sbttcring or Wltil reccl;i.;'1g a maximwn height of 7 fi (21m). 

+ Record il;e height of L'Je drop at "hich the f~ilure occurs. 

+ Repeat for tJ:c rtst of L1e ~pecimcns . 

. \'OTE: Do not ~!low the bll to slri.ke t11c disk aflcr rcbcu:1ding from the test Jrop. 

7 Report !he c\-erage to L~e nearest 0.5 fl lb. (0.7 joule). 

\Vet Str-ength 

TJ--,e wet strength test is required for type II, IV, ::md IX. 

Apparatus 

Use the following 0pp;n:1tus: 

+ b:Jance, with minimum C3p3city of 2000 g, which meets the requirements of Te\-~lO 1-K 

+ met~ sp:J.tula 

+ metal ointment c;:m, 6 fl. oz. (170 mL) 

~ mort;n briquettes 

+ water bath, cap:1ble of maintaining I 00 ::::2cF (33 ::::1 <>C) 

+ w::1ter ba:h, capable cf m::.int2ining 7 3 :::2 c F (23 ± 1 cc) 

+ a const::mt rate of crosshead moYement testing m:1chine as described in Section 5.1 of 

ASTM D 633 cap:1ble ofnnintaining a constc.nt r2te oftr::\'el of0.05 in./rr:in. (IJ 

rTJni!T'jn.) :md zpplying a tensile force of Jt least 500 lbf. (2.2 kN) Use gri~s io hold 

5pecimens as described in Section -t 7 of ASTl\1 C 190. 
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i 1-rcr:-:~e l--~qL!cL:ts 

l • Cbt:.::n 3 ~cts cf 111o~a t.~q,~etics :r:2Jc i:J ~cccj.:d~ncc \\·j•]1 ''F.:-cr.::re :nc:L:~;- h:-~q·::.::i~s" (•f i.:~e 
'Tc::~:le Bo;;d" proctcJure. 

• S2:-1db1~st tbe bondi:-1g f:Jce c.f c.Jch 1non~ brique:te . • Clem ll1e bondir.g r~ces of J sets ofbriquc!ies with compressed <:ir . • For type JX e?ox-y: . Soak llle briquclies in distilkd or deio;Uzed w;:,icr ;.;t 77 ::YF (25 ± l cc; for:~ hr . • Rer:JO\'C the briquct:cs from :o'lc \\~!cr b;,L~ ar.d blO\\' :JJc hnndir.g fa.:es cry n·i:.h oil.ircc wmpresstd :Jir.. 
,VOTE: Do r,r.t touL11 bonding f;,ces ;,f\er s;:,ndbbsting. 

2 hiix t11e epoxy. 

• Ensure t..'-.Jt t11e iniii2\tempcrJture of c;;ch epoxy component is 77 ±2°F t].5:: 1 <C) • Usir:g ll1e component ratios, detcnnine U1e aJnOL!.!Jl of c~ch ce>illpon<:nt neccss;:,ry to lll~l:e J 
loll! 50 g of mixed epoxy. 

• Weigh 50 g of epoxy components in a mct:Jl ca:1 . • Mix wi•" .... a opalt.:lJ for 3 min . 

3 Prcp:nc the specimen. 

• Pl~ce 3 Slll~ll :::mount of epoxy on t.!Je handing r~!CC of C:Jch briquct:e . • u~e a sp;:,tu\a to spread !lie epo';y ~1ifonnly :Jcro:;s t.he bonc.Eng f::.:ce . • P!oce l11e faces of 2 t>rigucttes lwlHs tr.gethn with ligl:t pres~ure. ::.:nd repc::t for lJ;e rem1inir'g 
hriquet!es. 

• Remo\·e :he excess epoxy fror:1 the edges of !.he bonded ::neJ n"ith a sp::.:tula 2nd st~nd urri~1 1 t. 
NOTE: For type !I epoxy, ~llow no more tbn 6 min. to cbp~e curing prcp::.:r:Jtion of the Ypecimrns. 

-1 Condition t11e specimen. 
~ Allow the briquettes to cure for 24 h. at 77 ::!:2'F (25 ±I °C). • ]m:n eJi~te ly tr::.:r.sfcr :JJc bri qucttcs to ~n 0\'Cn :Jt l 20::!: 2 c F ( ~9 ±Icc) for "8 hr. • Immerse t11e cu~ed specimens in a ci~tilled or ceionizd w:;ter b::th !112int:!incd :::1 !00 ::2'F (3S 

:::I oc) for 4 d::Jys .. 

• Rcrno\·e ~ptcimer.s :md pl2ce Lhe:n in a disti!!ed or deionized \1'3ter bch ::.:t 73 ::02'f (23 ::!'C) 
for I hr. 

5 St\ up the tensile :mc!Jine for testing. 
• St.:Jrt up \e:1sile machine "ccon!i::g to m:J.'lUf:Jcturer's ir.structio<Js . • B:Jl~nce nnd calibra\e the ter.sile m<:ch!e . • Pl:::ce t!:e g.rips on i11e m2chir.e . 
t Set ihc cwsshe~d ~l'ced to 0.05 in./min.ll .3 m:n!mi!1.). 

G Test l~e ~p~ci1:1~n. 

• Lr.2d a briquel\e into the tensile Jnz,chinc . • S12rt t!:e testing rr.:Jchine Jr;d lc2d un\il bred: . 
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8 I Test 0:1e JiJC;e ~et C·f TtCilr:c:r;s if Gny of \...'"le lts1ed bric_uc:!tS r~:l i:J u;e mcr1::r .ct :'~t.'!it:b k1:,·,,, 

i 270 p,i ( l ~0.2 kFa). 

\\'et Pullout Strength 

Apparatus 

Use the follo\\'ing <!pp<lf2lus: 

+ bJ.lance, with minimum C3pacity of2000 g, which meets the requirements ofTe-SlOl-K 

+ reb;)J", gr:Jde 60, #3, 30 in. (760 mm) in length 

+ concrete block with a minimum size of 6 in. x 6 in. x 8 in. (!50 mm x 150 mm • ~00 

mm) or a concrete cylinder with a minimum size of 6 in. (150 mm) diameter ;:-,.nd 8 in. 

(200 mm) high. The block or cylinder must be compression rated at 5,000 :::5001b. 

(22.3 ±2.2 kN) 

+ carbide tip masonry drill bit, 6 in. x 5/8 in. diameter (150 mm x 13 mm) 

+ hill11mer drill 

+ metal ointment can, 6 n. oz. (17 0 mL) 

+ a constant rate of crosshead movement testing machine as described in Section 5.1 of 

ASH-I D 638 capable of maintaining a constant rate oftraYel of0.2 in./min. (5 

mmlmin.) ;md applying a tensile force of at least 10,000 Jbf. (~4.5 kN). 

+ rnech<:nical \\"edge grips, use \\"edge grips ''ith v-sh:1ped jaw f:J.ces to _£rab the reb end 

of the pel lout specimen. 
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~-- L~ ~e. ·.~.e :!\ ~ t:.re s h c \\ "71 i :1 r:gt.:re 1 ·. 0 ;~cd ,j ':i: e ~ cr~c !~£:: e b~ 2·C h ~:-. :j cl 1.1~-;: ~=~t.::l (.'.L:: 5peci~1~~. Thls 2.~.p:.r-::·~s C(lr:~;~is c-flbe: fcl~C'\t.·i;!g: l steel t~!.:·i::, ~ s·le2! ;c-.2s \\·::~ t!;;ez.:d~r!g c:1 ~~c·lh er~ds~ ~:..r-16 -4 8o~:s. lt1e ~.i::.~e ;li'J5l be 10./5 ;;~. >< 8./5 i:-:. x 0.5 >-!. \-: _, ::.:n X 22.:2 ~;;;) X 13 nn:). The ;.;b:e ;,;ust h2\ e 5 hc·!~s: :-c:ur 0 sin. (20 l:~!T.) c:~.-~·c•.u 
~-~'pr r•--c :n ,:_.-.,-..'...., r-c-~-::. ... ..... f'., ~ .. -.~ .! -:-' ~ ..... {-':~ ~.,...,,~) ,.;·l .... , .... ,c;.l.::....-l·,'"''•..:.;...., ,}-.- c-·--~r. .. .,....~ . 

• J\.'l-~.1..·1!'1... • ._..__f....j, ~ •;d·-~~ .. _,._. L= ................ d.\"""':'.., ,.JI~J u '-·"·"'~'-l ~·'-···-- ;d .. :e ::::::}~,::. i.;;:..; 
s·.::::l r.:•j5 :;~~~t :::e i 3. 75 i!1 (35(1 ;>;;:;)long Jc;d 0. 77 in. (20 n;.m) ;;-; ci::J.:i1c!::r '.\;;:, 2 ::s i:-r (57 :1' .... :1) ofthre:::.ding en e::1ch end. The lh;ez-,ding must be c:b:e tO JJS1:'n ir;1o Ihc bc;1o:-:1 pl:Je of1he 1e5t;r;g r:1achine en one end 2.::d f21sten in1o l~e bci:s en the: c.:l::::r end. Tr:e dimensions rn:Jy be altered to Jccommoda1e mher le:stir.g m2chines. 

Figurel. Fixture for holding a concrete block during a wet pullout test. 
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\\'ct f';;iiC·I.d Strcr~~th Tc<t 

Step I Ac:i;.1n l 
I 

l PJtt~~~e 'J1e ce:nc:-ete 'r~~c:~:. 

• D;:ll 2 }~ole~ 5/S ;:1. (13 :r.!n) J~:~!~Clt:r ~:;d ~.5 i:1 . l~·<) ::-.:::) :n dr~~-·.J!. Ioc;j1~j ~\ i.!:c c·_.~-.lc;~f:h: 

top >u~face cf t!;e concrete \clod: or C) Er,JG. 

• Rcmo\'C Ctbris ~nd dust fro171 Uie hoie usl;:g rr10ist~e-::rce cc~;:~rrc>.scj ::~r. 

• E:1surc the rch:JI fits witJ1out bi.ndir:g . 

2 Mix t!1e cpcxy. 

• Emure ;h~tll1e ini:i:.l tc:rcpcr:J\t:re of C:!ch cp0xy cc.:r:~·o:JC::t :s 77 ~~'F (25 = 1 'C) 

• Using \l;e component r3tios. dctc:~ni:-~e tl1e amotmt c,f e<.~ch cc:nponent :-Jtce~s~•f)' to :n::lc" 

tc\.11 50 g of mixed epoxy. 

• Weigh 50 g ofepo;;y ccmroncnts i.l!to a lr.t1Ll1 c:Jn . 

• }.1ix with a 5po:ula for 3 min . 

3 Prcp:::re the specimen. 

• Pbce the epoxy in u-,e hole . 

• lnscrt the rebr L~e entire depth of IJ1e hole . 

• Rotate the rebu sc\·er::~l times to ensure tbt the epoxy :;deqtl:l\ely co:.! IS the rcb:JI :mJ to 

remo\'e air pockets in the epa:-.")'. 

• Repeal filling the hole 3nd inscrtir;g the rcb~r :.s nccess:~ry llntil the hole is full. 

• Remo\'e excess epoxy from the surfnce of the cylinder. 

• ,\'GTE: To ensure a \'a lid test, the rcb:JI mml rem:!in pk:nb ~nd centr~lly loc~tcd in the I,;>Jc . 

4 Ct.:.re the ~pccimen. 

• Cure the spccur.en in :~ir for 24 hr. ;:;t 77 ±3'F (25 ±2°C). 

+ .Submerge the block into a \\':Jtcr-b~L~ ~~ 77 ±3°F (25 ±2°C) in ;:;n upri~;ht position for 6 ~:-ys. 

5 Set up the tensile m;:;chine for testing. 

• Start up tensile m3chine ;:;ccording to mcnuf;:;cturer's instructions . 

+ E;:;bnce <lnd c~libr:Jte IJ1e tensile ;nJchine. 

• rbce 3 wecge grip on Ll)e testing m~ch!r:e ;:;s the top fixture . 

• Screw the four ;ods into the bottom pbte cf U1e testing m:d~:Je . 

• Set :he crosshe:Jd ~peed to 0.2 iJ1./min. (5 mmhnin.) 

6 Lo:!d :.he specimen in the tc.<t!ng m:~chi:~e. 

• Pbce ll;e spccunen in between IJ1e rods . 

• Piece the steel pl;;1c OYer the block_ Fit Ll)c rebr t!l'cu;h tl1e ce;.\cr Ide ;:;nd the 4 ro~s 

t!~ough tl~e 4 holes :Jt the comers c[ L~e pb:e. 

• G~p ll1e reb3.f in t.:;e \\'edge grip . 

+ Lifl. the block 1 in. ::.'1d acjust t!1e block to ensure tl1e re~ar is pul!ing slr2;ghL 

With the block lifted, t;ght~n 0;e 4 :Ju!s to L"!e o\ccl pl~te. 

7 T c st the specimen. 

• Start the testing m:Jchine :!nd lo~d until brcA . 
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G1ind- Epoxy X. 

The grind test is only r;:quired for epoxy type X. 

Apparatus 

Use the following 2pparatus: 

+ baJ.J.J1ce, \\ilh 1r:inimum c:1pacity of2000 g, \\hich meets the requirements ofTn-SlDJ-K 
+ met:U sp;Jtula 

• metcl ointment can, 3 fl. oz. (85 ml) 

+ tapered gage, a hardened steel, stainless steel, or chrome-plated steel block approximately 7.5 in. (190 mm) in length, 3.5 in. (90 mrn) in width, and I in. (25 mm) in thickness. The lop surface of the block is ground smooth and planM Jnd cont~ins 3 5 in. (127 mm) long by 2 in. (50 mrn) wide p21h. The path is tapered uniformly in d~p:h lengrh,,·ise from about 4 mils (100 !lJTI) at 0.4 in. ( l 0 mm) from one end to zero dqJth 2t the other with intermedi2te calibrations in accorda.nce with the depth at tho~e poin!s. 1lle preferred c:l.!ibration is Hegman units_ 

+ scr:1per, a double edged hardened steel, stainless steel, or chrome-pbted steel bbde 3. 75 in. (95 mm) long, 1.5 in. (~0 rnrn) \\ide, :l.Tld 0.25 in. (6_-l mm) thick. The tl\·o ed~es 0 ,1 
the 3.75 in. sides are rounded 1o a r:Jdius of0.015 in. (0.38 mm)_ 

Procedure 

The follo1ring procedure describes tbe grind lest for epoxy type X. 
Grind Tc~t 

Step 
Action 

I Prcp:Jre the epoxy. 

• \\'ei;;h lOg oft!J:: resin cc1nponcnt ::;to a mct3l c::n . • f,dd 2 g of :-:ylcne . 

• StU" until it is a homo£c:Jcus :7lix~~re . 

2 I Pc:-fo:in tJ1e ;;rind !est on the epoxy resin Jccording to ASTM D I 2! 0, ''St.:;nd:Jrd Test Mdoc ~or fincnc~s of Dispcrsif'n of Pigment- Vehicle Systems l:>y Heg:mn-Type G ::ge. • 
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Bor:d Sin~ng:h of Fresh Concn:le lo Cured Conct·ete 

This test melhod ;::pplies to types V ZL'1d VII epo:-,:y. 

Apparatus 

Use the following ::1pp:uatus: 

+ bil:lr.ce, \\'ith minimum c::p:1ciry of 2000 g, \\hich meets the requirements ofTe\-901-K 

+ metal sp::1tub 

+ metal ointment can, 3 0. oz.. (85 mL) 

+ mortar briquettes 

+ sand and cement to prepare mori:lr as described in ASTM C I 90 

+ briquene molds 2S described in ASHd C 190 

• a constant r:J.Ie of crosshead mo\'ement testing m::1chine as described in Section 5.1 of 

ASTM D 638 c2pable ofmainta.ining a const"--It rate oftr:l\'el of0.05 in./min. (1.3 

mnvmin.) and applying a tensile force of at least 500 lbf. (2.2 kN). Use grips to hold 

specimens as described in Section 4. 7 of ASTM C 190. 

Procedure 

The following procedure describes the bonding fresh to cured concrete test. 

Buntling Fre~h Concrete lo Cured Concrete Te~t 

Step 
Action 

1 Prepare briqu~l\es 

• Obwin briquettes m~de in :JccorJ:!:JC~ \\'i:h "Prep~re Mor'.:u- BriqtJctt~· of the "Tcr,silc 3c:~d" 

procedure. 

• Sondbl:::st t11e b::J:lding r~ce of C:JCh J:lOr':l!! briquette . 

• Cle:m the bonding f:Jccs of the briquctics \\'itl1 compressed Dir. 

NOTE: Do not touch bonding feces ;:,ftcr s::ncblastirg. 

2 ht:x t11e epoxy. 

• Enscre th~t L~e initi~l tempcr:Jture of e<!ch epoxy c0mponent is 77 :!:2°F (25 ±lcC) 

• Using \l;e component relics. determine L~e 3mount of e8ch comp0ncnt necesSJf')' to ::d.e a 
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I 

j :u~ll ~8 g c.i:~·.i·<tl! cpc::--.y. 

f I: ;·:~~~;\::i~~ ~g ~:~~~,;~;~·:~::.~1 :;~:·,0 :, ... 0 ~ :Tc::l ';: ;:~.(:;: c~~. ~ :'-.rply c;cc:-;y :o tlH: kio·.-u-•c-tt_c_s_. -------------------------~ + T2~:e Clie c.f lhc bl-il;UC':~f::S end r!~.:e a ~jj~~dl =Jif!OiJ:11 of c;-~~~~· ('.:)the hcnJ:;:g r:.:~c. 

3 

+ Use a ~p~tula to spe::!d 0;e cpo:-c-y unifom:ly :c:rc~s t:-,e s\Jif:Jce. • Repeat for ll;e ren·.~inir:g b~iquer.es. 
4 J,~Q}d new mo.Ur to the briquettes to :r.~l;c complete tt:ns::e specimen. + Prt:p<!re new 1:1Nt:Jr JS dcscrihcd in :he 'Tcn<le Bc•nd' pocedure. t ?bee c:1<:h briqucne into a briquette mold. • Mold the new moriJr ag~inst each of the 3 brigucnes to form 3 ccmpltte tensile spcci;!;rns. 

+ Cure lJ1e ~recu:Ic:n for 7 ibys, ::Jccorcing to /~STM C J 90. 
5 Set up the tensile m;~chine for testing. 

+ Si;,rl up tensile m:JChine according to m::nuf::~clurcr's instructions. + B:Jbnce ;;nd c2librate the !emile mochine. 
t Pbce the grips on the m::~chine. 
t Set the crossheod speed to 0.05 in./rnin. (1.3 mmhn in.) 

6 Test the tensile spcccnen. 
+ LoJd a ~pecimen into the lcnsile m:.~chine. + S12rt the testing m~cl:inc Jnd lc:Jd ~r;til brc:.,k. + Reco~d the lo:1d ot breJk. 
+ Repc2t the !est for the rcm;:,:...'1ing specimen.. 

7 + Report the 2nr~ge lo:-Jd :Jl bre;.:k 2s th~ bond sl.rcngL~ + Test one more set cf ~pecimens if ;;ny of the tested ~pecimcns f::~il in tl1c morbr ~I s!rer.f\hs 
below 270 psi (1862 J.;.PG). 

Old Concrete to New Grout l\lix 

1l1is test procedure ::.p~.lies 1o type Vl!l epoxy only. 
Apparatus 

Use the foJlo,,·ing app:1r2tus: 

+ b2.l~ .. nce, \Yith minimum c::.pacity of2000 g, \\·hich meets the require:nenls ofTex·90!-K + me\2.1 5pclula 

+ friction top c3Jl, I pt. (500 mL), with friction lip remoYed 
+ mori.ar briquettes 

Texas Departmwt of Transporrarion 30 
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-~STt\1 0 C<~S czp~:tle cf::·::-~~::1:.::;1;.g c. C~·i·.~~::.I"ii t.J:e cf1r2\·~l cf0.05 ~:l . .'il~in. (1: 

1T.::L';rl~i1.) ~~d ::pr1y~:;g::: 1~:.51!e fc;-ce of:i~ ~'2:.5t 5C!CJ :tr. ·:2 2 k~;) L~s::: ~rips lJ L(·jj 

::.tci;~-~er~s ~iS ~~~::cr~b~d i:t Sec·.ic:-1 ~ 7 ·~·f .~Sl-~-1 C l ~~{)_ 

The follO\\·ing poceccre describes old concrete !o ne-.v grcut :est for ;y~•e Vill epc::-:y. 

Old Concrete to Ntw Grout Tc~t 

Strr 
Action 

I f'rq>Jre :.he brique1:c~. 

+ Obt~in;; briqucncs !113Ge in 2cc0rc.bnce \lith 'Trcp:nc M0rtc.r B:iquctte" of the "Tensile r:c~ncJ" 

prc•ceJl!Jc. 

.. S;,ncbl;,st \l;e b0ndir.g f~cc c,f c~ch mor,JJ briquetle . 

+ Cle;1n the bondir.g faces of tl!e briquenes wiL'I co:np:-csscJ :1ir. 

NOTE: Do not touch b0nding f~ccs ~fter s:mJbl3sting. 

2 Mix tl1e epoxy grout. 

• Ensl!Je th!lt the initi~l temperature of c:Jch epoxy component is 77 ±2cF (25 ±IcC) . 

• Using the component rJtios, dctcnnine tl1e Jmount of e::.ch corr.poncnt ncccsS:J:)' to m~l:r ~to:~ I 

250 g of mixed groul 

+ Weigh tl1e grout components in a I pt. (500 mL) C:l!l. 

.. Mix witll a sp:Jtula for 3 min . 

:1 Mold epoxy pout to :.he briquctks to m~l:e ccmrlctc tc::~ile ~rcc!mcn .. 

• Place c:Jch briquette into a briquette mo1d . 

• Mold the epoxy grout ~£:1inst e:1ch cf tl1e 3 briquettes to fcnn 3 complete kmile ~pcciml·t,s . 

• Cure the ~prcimen for 7 days 81 77 :!:2CF (25 =Icc) . 

4 Set up the tcmile m2chine for testir:g. 

• Stmt up tensile m~chinc ::~cwrding to m~nuf::~ctu:cr's insL--uctions . 

+ !3:Jl2ncc 2nd ~librate ihe len~ile Jll:Jcl1me. 

• Fbce the grips ''n the machine . 

• Set L'Je crosshc:2d srccd to 0.05 in./min.(U mm/min.) 

5 Test tl1e tc::sile specimen. 

+ Lo:;d a speci:nen i:Jto tJ;e tcnsi~e m2chine. 

+ S~'i the testing mnchine 2:-1d lc2d unlil hrc2k. 

• Record t11e lo:Jd ~t brc:Jk . 

• Rcpc2t L'le test fer tl1e rem2ining specimen. 

6 • Report tl1e a\-cr2ge lo::~d :;t break as t11e bond strengL~ 

• Test one more set of specimens if ;:;~y of tl;e tested specimen f;,il in tl1e ccn:c!it nw:-t:r "l 

~trcnglhs below 270 pi (I S62 i:f'a). 
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• black 21.r1d .,,·hite pz,per cbrts th:Jt ~re smooth ar.d le\el, :md impenious io pint liquics. llle bbck area must ha\e a ma.--.:imu.rn re!lec\::mce of 1% and the \\hile :lreJ. a m:nimum reflec\:mce of7S%. The \\·hite 2.JC3 must ce nonllourescent. 
+ draw dov.n g::ouge, 5 rr.il 

t r:1cuurn p!::lt1er or other suitJble de\ ice 

• reilect::nce me::LSurement instrument thz.t allo\\·s diffusely reflected, r:JdiJnt flux 10 be incident upon the measuring element. Jt must employ a photometric system, including source, filters, and receptor, thJ.t provides a response closely simil:lr to the product c•f the spectral luminous efficiency function of !he CIE sta.'1dard observer :md source C. !t must provide readings to Jt le::st the third decimal pbce 2t.nd permit estim21ion to the fourth. 

+ metal ointme:1t cz:11, Gil. oz. (170 rnL). 

Procedure 

The following procedure describes !he hiding power test for epoxy type X. 
Hiding Pcnrer 

Step 
Action 

I lv\ix the epoxy. 

+ En~u.-c th:,t L~c initd kmpc;;::turc of coch cpc:xy compone.t is 77 :!:2cf (25::: l 'C). .. Using \!1e co!nponcn! r~\ios, dctennine the ;::nwtmt of c~ch coJ;~pom:ilt neccsSJf)' to m~l::;: ~c.i::l 50 g of mixed C!JOX)'. 

+ Weigh L'Je compon~;-.ts into a :ne!.:il c~n. 
+ Mix wic1 a sp~tu]a for 5 n~in. 

2 Dr2w OO\\TI a 5 mil l!-C:d: f:l:n on the bl2ck ;:...'ld \\·hite paper dmt. + Fl~ce the bbck ~nd ,,·hitc p~pcr chzrt on a fbt SL!.rf:!ce. • Pour 2 horizon12lli:Jes of mixed epoxy 0:1 ~1e tbck :nd •x!:ite p;::pcr, c:Je en e2ch cc lor. + Mz1:c the Jines the .,,·idL'l cf L'Jc drz\1' Jm,·n £2ge. 
• Put the d:-2\\' down ~cge 2! L'Je lop of UJC p;::pcr, :mJ cr"w it down :!I 2ppcxi:n.:;tcly 2.4 in/sec . l6l !:-• m/sec.). 

3 Allow the film to dry. 
+ Pbce Lhe blzck znc ,,·hite p2per ch::!:i in a we!J-,·cn:ibtcd cust frte loc~•.io:J. 
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• 1.1t:~~u~e (nc rc!le~~:--~ce ;.:t) :--::r:dCI'ii ;c~:~:!s or: c~ch cc.ic.r. 

+ C::lc. .. .:l~te L~t C(ILl:D.st ~:::.:io ty di\·iC!:-:g tl-:e rcf'ltct:.:ncc on \\~li~e Si..J"t-·~'.:~~c (Y""') ::::vL>.!: h:~cc:..:.:·~~e 

c:i bbck ~e~b~tr2te (!\). 

\\':1ter Gnin 

This test procedure cpplies to type VIII epoxy only. 

Apparatus 

Use the follo\\·ing <lpp:lratus: 

~ dis~ mold to m:::cke a 2.5 :::0.5 in. (64 = 1 mm) di:1meter by 0.37 :::0.01 in. (9 5 =o 3 mm) 

thick disk 

+ distilled or deionized water 

+ !!.l:J.Ss container, :1pproxi m;:Jtely 6 to 10 in. (152 to 25-l mm) deep and 4 to 5 in. (H12 to 

12i mm) in diameter 

+ silicon c2rbide 5~mdpaper No. 180 grit 

+ m:1chine bthe 

+ aJdytical bal~:nce \\'ith a minimum capacity of 100 g, wl1ich meets the requirements of 

Tex-90 1-K.. 

Proccdrtre 

TI1e following procedure describes the water cain test. 

Step 

2 

\V:;tcr G:1in Tot 

Action 

Obwin 3 moles to md:e 2.5 ::::0.5 in. (6~ :':I m:n) ci:;mctcr hy 0.37 :::0.01 in. ~9.5 :::0.} :!11:1) 

L'Jick disks. 

Prcp:!JC ~le epoxy. 

+ E::~ure th:Jt Ult: i::::.d \cmpcr:::u;c of CJC~ epoxy CC\!:-.p:c:Jcn\ is 17 ::2<f (25 = l cc). 

• Usir!g D:e con1po!le:1t r~:ios, Uctcrrni!1e t~:e :;n1ou::t of e~ch CC!;;poncnt ncces5~H}' tJ 

produce 20Cl g ofm!xcd epoxy. 

+ \Veigh out e1c compo:1cn:s into a mcl:ll c::~n. 

• Mix the epoxy for 3 min. 

C~~t :md cure L'i-]e cpOX\' di~ks. 
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• Rc1:·Jo\·c :!1e epoxy ~~5-~:s f:-cr:~ -J·,e :ncJJs. 
+ C;:;-,d or :r.~chir.~ ..:1e pi~::e ~:..:•f~ccs ,f :!'c ui5}:s !l~t2:1J p:.:;:.:lkl. • The thicL•css ofv-,e ::n!shed disb rn'.lst he 0.30 :::0_(!2 in. (S :::0.5 n:r;;). + SmooL"J the opec i:nms wd1 l~o. l ~0 grit s.:; 01cp2pcr. + i3low cle:.:n the cists \\'iUJoil-frce w:npn:sscd ~ir. XOTE: Be c~eful not \o llc~t tl1e ui~ks ~hc1\·e 120°? ( .:i9'C) \\ h~n n;:;ch.:::i::~ cr rrin·iir:~. 

6 

Jrnmerse L'Je cd:s in~ w~ter h~L\c 
+ Fiil a w:::cr b:Jth with Jis:illcd or deionized \1':.:\cr. + Emure the w;:lcr \cJ;-,pc~alurt: is :n~ir,t:;incd ~~ 77 =~'F (25 ::!::::'.GC). + Immerse the disl:s i:1 the \\';:Jtcr h~!h for 24 hr. Weigh the S:J\urated disks to detenni1~e the w;;tcr g:.:in. + Rcmo\'e o:1e of the disks from the \\'~ter b:!th. 7 + Wipe the surf;,ce \\'~ler off ,,·ith a dry cloth. 

+ lmrneui~tcly weigh the dd: 10 the ne:Jrcst 0.001 g. + Rc_IJ_eat for thr- other 2 disks. 

3 
Colcubtc the percent incrcose in \\'eii;!Jt of c::..ch Jist. A1·er;,gc the results ~nd rcpor11o the 
neo;est 0. I%. 

Ca !c ula tion s 

Increase in 11·eight 

wet \\·eight- conditioned weight Incre:se in wei~ht,% = 
x 100 - conditioned \\·eight 

Where: 

• incre:se in 1reight,% ==percent increase in the weight of the sample 
t \Yet 11·e!ght = \Yeight in grams of the sa.ITlple 3ller soaking in w<::fer 
+ conditioned 1reight =weight in grJ.rr:s of the conditioned sample before soaking i:1 ,,·ater. 

Cont:-tct Time 

This test procedure applies to type I epo:-.;y only. 

Texas DcpartniC/it ofTra;;sporrcifon 
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<~- ;red ointment c:::J1, 6 ;l. oz.(\ !0 r;~L) 

~ mor12.I brique\les. 

Procedure 

... 1° fcl]o\···ln(l '"'rOC""O'·w·e C"''Cr;~-,.,, ,]1"' cor•t-oct ti'"" joct 
i • ...... J • l '- 1:' ~ ._- . v '- ~ ~. ...... • ,...... .1,..... .... - -

.... --·· 

Ct•ntact Time Tt:'l 

Step 
Act:r.n 

Prep:::c L~e briquettes. 

+ 0(\:.:Jin 3 ~cts ofrr10r'";;r b:ique:tcs ::1~de in <Jcco:cbncc wi:h "P•cpare l.1on::r Brisuc·:\c" of 

the "Tcmile Bond- procedllJe. 

1 Sandbl:Jst \he bonding face d c~ch mo11::r briqucnc. 
+ 

+ Clc;;;1 the boncir.g f~ccs of the briqucncs wiL~ comprcs~cd air. 

NOTE: Do not touch bonding faces ::ftcr san:.lbbot!ng. 

Mix L~e epOX)'. 

+ Condition epoxy compor:cn\s to tJ;e \cJr.pcr<Jlure spec ifi~d. 

+ Using \J;e co:nroncn\ ratios, detennir;c !J;e :J:no:1:1\ of c2ch co!nponc:;t nccc~s~f)' t01!1::\:e a 

2 total 50 g of m:\cd cpo:-:y. 

• Wci!;h 50 g of epoxy componcr.ts in a met:,] can . 

+ l\1ix witl1 a spatula for 3 min. 

Prcp:ue L'l-}c specimen. 

+ T:Jke or.e of'..he briquettes ond pbce a sm:11l3mount of epoxy on :he bor,Ji:•g f:1ce 

3 + Uoe a sp:1tula to spre~d t.}·,e epoxy uniformly :Jcross Uie ~urf2ce. 

+ Rcpc:;t for rem;Jining briquct1es. 

+ Let U1e briquette h3lves sit for 60 min. 2t the tempcr~ture ~pecifie<.l. 

Aflcr 60 min., p!.lt 2 briquette kll\'cS to£cther. l f tl1e briquettes :H.!]JCre tofclhcr, the ~jl~\Y !nccts 

~ the 60 min. conl.:lct time requi.:emcnt. If the epoxy has h~rdcned :;nd t:he briquct~es l18 ~''t stick 

loccthcr, the epoxY docs not meet the 60 Ir:in. conl:!ct time ~ccuiremcnl 

-- -·-
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• Gl-4-0101 fer 111e test prcc::dure effecti\·e .l:-JlU:l.I)' 2001 :hrotcgh July 2\JO:Z. + 61-1-0802 for the test procedure effectire A1.egust 2002 1hrcugh Jur,e 2006. 
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·rh:: ~~·:e~hc,J ~nc.l\.~des ~rcced1...~res fc.r prer2.ri~·:g 2_-:d :-e~~i11g eJ:.slor:1eric cC.i:crtie SiJcc:r~;::~·ls ~~s 
·~' ..J ·o•J"'/1'0~' . C r ,..,., J ... T . ' 

spec!!J~:J u:·lutr · J\·I~>u -t ~ t:.~Z~1c:r:-~~~iC c.rJcre:e 1or t::lr~age ClJ:1s. · ests dre ;~::nc~:~ltu 
o!1 b~nCer cGrr!pcne:~~.s 2Jor:e'! ~;.:ion 1he corr,p!ete ;-:·lixiu:-e cfbinC-er ~d ~ggre£;z.te. Rcfei :a 
D~.1S-6140 for a cescrip:!c·n cflhe \no~ pes cf ebstomeric concrete :: .. nd ihe ie~ts p::formtd 
on each ;ype. 

+ Te~~s 0:1 Elcstc:neric Binder Q;,Jy 
• imp2ct Strength 
" Tensile S:rength 
• Te:1siie Stress 

• Ultimate Elong<ltion 
• Te3.f Resist:l.'1ce. 

+ Tests en Complete Elaston1eric Concrete 
• Wet Bond Streng1h to Concrete 
• 2-4-hour CompressiYe Strength 
• Compressi\'e Stress 
• Resilience. 

Units of 1\Te:~surcmcnt 

1l1e yJ.Jues gi,·en in p:1rentheses (ifpro\ided) :1re net st2 .. nd:ud :::.nd rn2y not be exJct 
m::lthem:::ticc..l conYersions. Use e3ch system cf ur.its sep::.r:1tely. Combining y::dues from the 
two systems may result in nonconform:'!llce \\'ith the st::.ndard. 

Texas Dcparm;cnt ofTransportcrio!l 2 
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.-. ~~.llc:\\. :1J:::h~ll:..:l to ~t~·t::izc 21 ~ :~:r-~}:e:-~r;.:le cf :s = 2 cc (ii::: ~,:F). 

+ ~,1e;:;~:.::e cc:inpr-nc:~ts :!1 ·J-Jc r~Gc:s ~?Lcil:e:::i t.y the !!l:=:nuf:.:ctl!~cr. 

2 Tho;oughly :nix the co:nponcnts. for tests\..~~~ t!...<e :::ggrcFle, nd:e STC the ~ggrq;:::te is1:1i\tJ 

well with the hinder. 

3 Use Teflon or lubric::.."il en~ ted J:>ct:J] ;,s :r,o!d serf~ce. 

--1 Pour binder ;ni\teres !!l!o molds ~s soor: ~s po,;b1e :::Iter i.horo~;;h n~i\i:-:g. 

NOTE: To minilllilc ent:~inc-d ~ir during mi\ing, use physic:: I :nt::::'~~ or p:1ss a ~oft!lJn>CPICr t!1c 

~urf:.!cc. 

5 Allow s'"!cc!:ncr.s to cure ~uffJCientlv ~o th:v wlll not be d~n•~ceJ h· remo,·;,J from nwJJs 

Tc:.:as Department ofTra11Sportctfcn 3 TxDOT US/2002 
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+ discs \\'ith a 6~ = J rnm (2.50:::: 0.05 in.) di::.meter x1d a 9.5:::: 0.3 rr.m (0.37::: Q(i] in) tr.ickness 

~ s::: . .r1 ding l;nhe 

+ ":11er b::ith c:;p;;b!e of m~ntaining 0 cc (32 cF) 
+ pipe no rncre th;:;..• 4.5 feet in height ;:,-,d 2 inches in diJ.meter 
+ ] pound steel ball no more th<J1 2 inches in di a.meter. 

Proccdu rc 

The fol!O\\·ing describes the imp:::ct strenQth lest. --~--------------------~----------~--------·-----Im_p:.d Strcn~rh Stcr 
Action I Oht:Jin Jt lc:Jst three di5:s wi:h a 64 ± l mrn (2.50 ± 0.05 in.) lknnctcr :md a 9.5:::: 0.3 JE1n [0.37 :::: 0.01 in.) Ll-Jickncss. 

NOTE: Lini::!' tJ1e discs with n:lc~~e pc::~c ht!ps. 
2 + Using the wci_!;ht :n!:-:i.:1g r:Jtics, mc;,~urc out sufficient k>Jcr m:Jtcri~d to fiB the three ui~cs. + Thoroeghly !!lix the m::tcri2.l :md p0ur i:;to t!le di~cs. + Set the discs :Jside lo cure. 
3 Afkr scnn d::ys cure ;.t25 ± 2 cc en= 4 <f), S:Jnd fl~t "JJC f~ccs of the Jisc, ond imllime t!Je ~pcciP.Jen in ice \\"2tcr to C0nditio<J it to 0 cc (3 2 cf)_ 
4 Rti:lO\'t t!le specimen [:om UJe ice w:,:cr, to\\ d dry, :md p!:2ce t11cm crl a Jry m:!chi:-~cd s:crl r.lJ~e. 

5 + lmmcci~tdy :!ft::r pbcing on the pbte, drop a one-pcc:..md >led hall on\o t1Je cc:1tcr f,f,Le ~pecimcn from D height of 1.5 m (5 it.). 
+ Use t)-,c pioe for a he!\cr 2irn. 

Tensile Strength 

Apparatus 

The fo!IO\\·ing 2pp~::.tus is required: 
~ tensile specimen mold confomcing to ASTM D 638, Type JV \\·ith diir.ension WO of25 mm ( 1 in.) 

Texas Depar!rnent cfTransporra:ion 
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~~ ·~::?ns~~e 1es:11:g ::;::-:ch::-~::~ ccr;3~::..:-.:-~~:.e-:.r-~-.::e:~--~-:c~1 (CP .. E) ~~~ r·::., :::~ :..~.:.=-.::·.~::: 

~eccrli~r:g cc.Lfc;;:!jrg :c d-,e rcq~~~~t:J~·:c.:J:5 c~f .\S.T\1 D ;c; 

-t :e5t;ng cL:::-1~'S \:.·ith :5 ::·~nl ~~ ~0 :--:--.r:: (1 !::. >~ 2 !:-;_) se:--;-J::::dj::.\\-5~ ;_r-~~J ::rp:c.pr~.J-,e 

ci:.:~:~~:~g p·J\\·er to pre\ ::::~1 ~l:~:~l=~g cr cru~hi:-tg. 

~ - - -- .. ·- ---

Tensile Stn:nQth 

Sttr Action 

I + Perfo;-,n U1c ~Cn5ilc 5'Ucr:f;l.h le5t 2ccordi:!g to .~STh1 D ~~~8-34 u~i::g 'i!H:: Type 1\' ~i·~ci;1·1 u1 
\'.iL-IJ Jimem!cm WO cf 25 mm ( 1 i:1). 

+ This corresponds to Die C of J,ST.H D 412. 

1 + Using t}-,e weigh! r"lios. mensure a sufficient ::.tJ:JOl!:>t c,f the r•i:~Jcr co~npD:-J::nts to~~:: tl:e 
mc,Jd. 

+ Thoroughly mix the compo!lt:l,ls, :J!lU pour into tl1e mold. 

+ C:1st ::~t le::~st three specimens. 

+ Remo\'e anv entrained air using a sofi fl:ilr.e or phvsic:J} methods. 

3 Perform test 3fter sc1·en d~ys of curing ~t 25 ± 2 cc (77 ± 4 <f). 

C~rcfuJJy TClnO\'C the specimen from the mold. 

Rcrno\'e excess m~teri;;l and ~mooth tl1c edccs. 

~ Measure the thickness ond \\idth oftJ1e ~pccimcn neck with a di;,l g:Ju~e or c:,Jipcr ~;1d 
determine tl1e cross-sectional :Jrca. 

5 + Usc :lil initi:lltc~t 1:1achine jaw scpaJtion of 51 mm (2 i:1) ;,nd a cro~s-hc~d 5pccd r·f 51 1r.:n 

(2 in.) per minute. 

+ C::libr::~te and sd ;m extcnsiomcter on tl1e s:Jmple witJ1 :::n initi:!l gage lt:ngth of 25 J:'::J ( 1 
in). 

6 Load the specimen to failure :!nd use the maximum lo~d to dctermi.:1e UJe tcmile ~l!cn\L1. 

7 + Re;.'Ort LIJe 2\'er~ge results from tJ·,e three specimens in J,:J'a (psi). 

+ Discard any with ob\'ious f1ai\'S. ---

Tensile Stress 

Perform this test CJ.ccording to the methods of'Tensile Strength' usi:-~g the s~ne specin~ens. 

Ter~sile Stress is measured ::t 13 mm (J/2 in.) elongation b2.Sed on cross-he::1d trCJ.\·ei. Repcri 
the 3verCJ.ge result from the three specimens in !11Pa (psi). 

Ultim:1te Elongation 

Perform this test according to the methods of 'T ensi! e Strengt!1' using the same 5peci r:1~r:s. 

Determine ultim<:te elong~tion from initial gage length 21d the final <:mow1t of exten:i<:n ~~ 

failure. Calcubte the ultimate elongCJ.tion a.s a percent of the origi:1al g2.ge length. ReFi1 the 
anrage result from ihe three 5pecimer.s. 

Texas Department ofTramporrotion 5 hDOTOS/2002 
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-!· 1es~ir~g cJ~~-;1ps \\·i:!1 25 r:ii!1 \:50 ;·nm (1 in.~ 2 i:1.) s::rT2:eJ j:J\\ s:~ ~nd ::pprc~pri:::::e c1:::.n~piiig pC\\·er to pre\·er:l slip~ing c-r cr~sh1r;g 
+ s:;o_mping die cor,!'om1ing to ASTM D 62-l, Die C 
+ di31 gc.uge or calipers to me::J.Sure thickness. 

Procedure 

The foJJO\\·ino dec:cribeS the tear recistance lec:t - - - -

Tr~r Rc~ii!:Jncc 
Stcr Action 

l + Obt:,in a mold of a shc.:ct mc:Jsurir:g 4.5 in. x 6.5 in. witlJ a 0.063 in. thickness. 
+ U~ing the weight r;,tios, mea>urc out a sufficient amount of binder co1r.poncnts to f:IJ :l1e mold. 

+ Thorot1ghly mix tl1e components and pour into UJe :nold. Rcrno\·e cn!J"incd :Jir ll.'~.g a sdt fl:nne or physic~] methods. 
+ Let L~c ~heel ctne ~t 25 ± 2 oc (77 ± 4 <f). 

2 + Once the sheet of m;,terial has >ufficiently cured. st;Jrnp :l1c specimc:Js for Te:1r P.t;i't2nce test using the Die C specimen of ASTM D 62-t 
+ Stamp at le:Jst four specimens. 
+ Sand t11c specimens ~o remc\·e irrecularities and p:oYidc L---ue surf:1ccs. 

3 Continue the lest ~nc.:r a tot~] of se\'en da\'s cure~~ 25:::: 2 cc (77 ± 4 °F) 
4 Dctennine L~e L~ickness of L~e srccimm at the pomt of tear,,; t11 a di:J I f::JL!t:C or olircr. 5 Use ;;n initi~l test m~chine jaw scpar<!tion of 51 :nm (2 in_) ;,nd a cross-he"d ~peed c•f 51 ;r,m (2 in) per rninu~e. 
G 

I 
+ J--1e:Jsu;e Ule maximum lc:Jd as the specimen is kar-ing. 
+ Record :.he a1·crct:e of tl1e fmn soeci!ncns !:1 Nhn rlb.ij;J_)_ 

\Vet Bond Strength to Concn:le 

Apparatus 

1l1e fo!!owing ;:pp2r2tus is ~eql!ired: 
+ tensile testing m2chine, const::.,~t-r:J.fe-of-e:de;Jsicn {CR£) type, \\·ith 3Utomatic recorder conforlT'jng to the requirements of ASD1 D 7G 
+ briql!et1e mold~ described in ASTM C 190 (discontinued 1991) 
+ \\'aler b<l!h capc.b!e of maintaining 25 cc (77 cF)_ 

Procedure 

Texas Department (1Transponaiicn 6 T:r:DO T OSI2Q02 



.: : ~ 
' . ·- -~ ' ,:_ .'. . ' ..... . -. ~. 

-r~.e fc.11c-\\'iJ~Q Ce~cr:b::s ~}-.e \\·::; ~·-c::i s:~e~1~:~ lJ cc.~~c:t:-·.e: ~c~~ 

Stco ''" ;.:;;;::~~~~~'~:--------.--··~---~·~_-j: 

f~_:r \\t.:l ~c.:·,2 s::tli~l}~ :o ccr:crc::e :<:st, c-.1:":.::~;: :~:(;:-;,~~! b:·ic.:J';..'~:t !i:..].,:cs ;=:~c;~-~~~j :..ccc:-~: .. , 

'P7CP(:!l:-Ji! }.~c:~::r E~~c-.:t:~cs' of Tc~t ! .. ~t:~;,i ''Tc-..:-t-1-4-J. ~!::-:tirl0 2 ::<':\\' :,~:;:t~~~s ... 

L:~i:--:g Ll;e ~~::1e :1:e:iCs L!:-~d to E:~J:c L'le 1::-triq~;ct:cs, ~~:2ce- 2 t;!~~Jctte r.~:f ::-1 ~Le :J~olJ. 

f-/~~:e ~ere ·~he s·.!;f~:ct ofCie b:-i;uc:·ie is c!eJ:--:. 

:-~GTE: lfrt:~O!Lilntr!dcd by U1e :11~!lU!~ctc:cr~ CG:..:t lJ~:! siCe cf:}·;e r.ri~:Jc:~e \:..·:~h ;:rirrl::-~ Let ;Lc 

p:rn~r cr:~·. 

• u,r-,g ·:.lle wei!=,hl r~!ios, me~5:.:re 5u:'ilcicr:t bincc::r ;:nd c~~;tg~lt tor;;] t!;e tbc:e br:c.:l':!e 

bchTS. 

+ Thoroughly mix ihe UL"'ce components. 

+ F:ll the other h:Jf of t!;e hique:!e :nolds \\~UJ cc.n;;·,:e:e tbto:nc:ic c(~:Krc\c. 

+ M~ke ;;t lens\ three ~peci:nens. 

4 Let the briquenes cure for 5 dn\·s i!1 ;;ir 2t 25 ± 2 cc (77 :!:: 4 'f). 

5 Jmmcr~e L}je ~pccimcns in 25:!:: 2 cc (77:!:: ~ 'F) w;,tcr for two d::\·s in 2 horizo:;bl J'L1>::i~n. 

6 Remon t11e ~pccimcns from the w~tcr, blot dry, end ~ubjtcl them to tensile Jc:..ding wh:ic ;!:ll 

d;,mp. 

+ Dctennine the ::~nrq:e tensile hrc~king ~tress h<J~ed on a 25 mm) (I in. 1
) cro>s-~cclir·n::,J 

~~C3. 

+ Record the anr::~~e of the three ~pccimcns in MPa (psi). 

24-hou r Compressi\'e Strength 

Perform test as described in AST!11 C 579. 

Fonn three specimens and CtU'e for 24 hours ::t 25:::: 2 cc (77::: -i cF). 

Compress samples in a compres5ion machine, and meJ.Sure the rna."\imum load. 

C2lculate stress from max load and report the aYerage of the three specimens in !'v1Pafpsi). 

CornpnssiYe Stress 

Apparatus 

1l1e following zpp::ratus is required: 

t compression testing machine, comtZI"It-r;J.!e-of-e:-.:tension (CRE) iype, \\·ith :::utcn::!;c 
recorder conforming to the requirements of ASTM D 76 

+ molds to ca.st 2 in. cubes 

+ dd g:::uge or c:J.lipers. 
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1!-..:ce cl.'bes. 

+ Tlwrot!£:h]y rnix the th:ce !'pc-cir.n:::1~. 
3 + Pour the ;ni\1urc into the :nolds in two lifts :.:nd t~mp :he r::;.:teri::l d:er C:Jch lift. 

+ Screed off ~:1y c\ccss mn!eri~l 0:1 top 0f the h1ocks. 
+ cu~e sp~cim~n fer ~e,·en UcYS ~~ :5 ± 2 oc (77 ± 4 c f)_ 

4 U5ing a Ji:.:l g:Juge or cnliper, determine the 0rigin;,l height c,f t1Je specimen '.\·i:Lin 0_(!3r:1 1:1 (0 001 in.) without a lo:Jd. -
5 Place the specimen in ll1e comprc~sion nwchine, zero the di~:l g.:;ugc, ;!!Jd ;.,pply a -1~5 ~~ lil(J Jh ) locd. 

6 + Load ll1e specimen cl a rde of 4 mm/;n in. (0.15 in./min.) tmtil u(:nection of 2.5 m:~ (0.1 (J in.) is reached. 
+ Record load ;,t 2.5 mm (0.1 0 in.). 

7 + Calculate the comprcssi\'e stress h~>cd on the origin:J] 2SSO m:n 2 "-It:a (-1 in_:)_ 
+ Re~o!1 u'lc Z\'Cr:J~e oiQ:_c three _;pcci;nens in MPa (;"lsi). ~---~---~~~--=,d 

Resilience 

The resilience test is a continu::Jtion of the 'Compressi\·e Stress' lest. 

After rerno\'al of the load, allow the specimen to recorer for fiye minutes. 

Reme:lSure the height, a..11d calcubte the resilience as a percent~ge of recorered height: 

Resilience 

\\·here: 

s+.f-i 

s 

• s = rmx displ2.cement of cross-l:e::Jd (2.5 :-nm or 0. I in) 
• f= fim.l height of cube 

• i = initi2.1 height of cube 

Report the ;::rerage cfthe three srecimens. 

Texas Department ofTramportoricn 8 hDOTCS/20J2 
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Pn:qualificd Products Li~;t for h1lyrncrk :\L1tcriats for Patc-hing Spalls in 
Concrete PaYement 

General 

The following products ha\ c met ~he rcquir.:·n-:cnt~ u( D1v!S-(l i 70. '"PolymLTic \latcrials (or 
Patching Spalls in Com:rctL' Pavemer:t.., 

The Department rcsen cs the right to conduct random sampling of prequali lied materials fur 
testing and to perform random audits of test reports. Department representatives may >ampk 
material from the manufacturing plam. the project site. and the warehouse. CST/l\1&P 
reserves the right to test samples to\ crify compliance with Dl'v!S-6 170, "Polymeric 
!\·]atcrials for Patching Spalls in Concrete Pan:ment." 

I' rr. d P re< ua 1 1e r()( ucers o r P r o ymcnc a c JnO; I' I h. !\1 . I atena s 
Type J>roduct 1\'ame Prod ut·er Contacl Lah 1'\umhcr Tested E\pin·s 

Jnrormalion 
Type I Delpalch DS I3nmn Ben Jacobu:; J06-+X2725 li1X'07 I ~/31 i07 

North l3altim,ll·c. 
OH 
-+I ~-257-35(>1 

Type I ElastoPatch Cr~d(:o \'ern ThomJl,Pn JOI-+X 12~-l 12·'3 I .'07 
Chandlcr.AZ 
( XOO) 52l\-X2-12 

Type II FlcxKn:te 102 FlcxKr~:t..: Rov Perrin J07-l!\03Jl) 02,21 07 12:31 07 
Tcchnolngics :\·lcKinney. TX 

lJn-%-t-X707 
Type II Flcxp<~tch* Silicone Richard Walcrs 107482018 12119/07 12/31/08 

Specialists Inc. Ft. Worth. T.'\ 
992-+2 X I 7-73 1-7Xtm 

Type II J'a\'CS:J\'Cr DS I3 rmm 13cn Jacobus J064R2MO 12!20 06 12.'31 107 
300 E. Cherry St. 
North Baltimore. 
Ohio -+5X72 
-+I tJ-2:'7-1600 

*Matcri~ils should arrive prepacka!.!cd \\·ith a t\I'O component binder and a!.!!.!IT!.!atc. 

.Hmcriai/Prodllcl.'r List I 01/04!08 
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Guidtlines for Repair Pn1cedures 

The following guidtlin::s :.:.:e p-0\ ided :o su:1;marize f:Oc,J praclices :.;ssoci:llcd ''.i(h 
successful repair techniques. Since m~,ny of the ;·equirements ~,re specific for ccn:.~in m~le:·i:o.l 
types. it is important to Jctermiile ex3.ctly wh:11 is required by the manufacture before thr fin:::] 
product is selected. In some cases, because of time c1r se::J.sonal temperature constraints. 
particular requirements for a given product might preclude its use in the spall repair project 
under consideration. 

Preparation for spz:ll repairs are typically begun by cleaning all contaminants and 
unsound concrete from the spalled area. DepenJing on the type of contaminant this may en:n 
require some chipping \Vith a light jack hammer or bush-milling. J\1:my materials also require 
that the edges be well defined and of a minimum depth to avoid feathered edges that oflen ra\c:l. 
For materials with this requirement the spalled edges are rypically sawed 1/4 in. to 1/i in. deep 
before sandblasting. Other materials, like epoxy or \'inyl-ester systems may not require any 
special edge preparation and may only need the area to be s:111dblasted or dry air blasted. Other 
common concerns to keep in mind are listed below. 

• Clean Rebar (If required)- When the depth of the spall is such that rebar is exposed, 
repair material manufacturers may recommend or require that the rebar be cleaned 
(sandblasted, shotblasted or wire brushed) down to clean white-metal condition. This is 
particularly true for hydraulic cement repair materials. such as Rapid Set. Euco Speed. 
Pavemend, and rvtGKrcte .. 

• Prime Surface (If required by manufacturer)- Some of the materials depend upon a little 
extra effort to ensure proper wet out or bond advantages to the substrate. The 
manufacturers of these materials require that a primer be applied to the cleaned 'pall 
before it is filled with their repair material. If this little extra step insures minimal 
maintenance on the repairs in the coming years it is \\'ell worth the effort. 

Priming is required by: 
• Fibrescreed 
• Delpatch 
ct Flex Krete 
• Wabo ElastoPatch 
o Flex patch- Only if repair is less than 1·· deep. 



!"'acip C\..':il:!\~1 ihC \\·ork};:g :· .. ~;d CLiri;ig i.i!r;L~S. ,S(;rl·ie L"p~;\y S)"~.iC:l~IS ~if~ CL~Sl(liJ1 l;;.lt~.-·hc.J ~il J:e - d . ~ .. !~!Ctory tO ~tCCOii11:10 Jlt J sp~Cli!C ;.-U!11.11C:-d !~i!ipt:r~itl.:!\~ ~-~:.nfC. 

This typ:: of ;·epair r:1<ilcri:d is c1lkJ pc·l;·nicT ·:l·IIC:!clc. '.\ l:ic·h simply me:1ns :tgg:q,::::c:~ 
glued tcgether \•:ith polymers, or pb'-tics. Po!ymercc.iJcrete is \cry dtir<J>!e. w:-dcr ti;ht.Jr~J \',C<!r 
resist3.nt. It bends very well to Jry aggregates 'llld dry CC'ncrete-ht:t this is impc:n::~nt-u~u;:ily 
the aggreg:Jte and concrete need to be dry. Sc,me epcxies Zind pcdyurcthanes :ire differe!il ir~ th:Jt 
they can work with wet surfaces and possibly even damp aggregate. 

Pohmer concrete c:w be macle \erv flex:1ble. so that thev ha\e ihe :;bilitv iO 5Hetch .I .I ..1 _,. 

witl10ut breaking (Ll-Jink of chewing gum). This mzJ;t:s them better fur repairs than a wty brink 
material which cracks easily. l\ 1ost of the polymer concretes considered for repairing pa\ ement 
spalls are very ductile, but still hard enough to wear well. Generally speaking, the more resin­
rich repair matrix gives more elastomeric properties, and filling the matrix ,,·ith more clean, dry 
sand or cle::m, dry coarse aggregate makes it more rigid. It is important to note that polymers cost 
a lot more than portbnd cement, but their ability to bond and stay in the repair without cracking 
may make them \'ery cost effecti\'e. When making a repair, it is a good thing to not have to 
return for re-repairs any time soon. So, initial materiJI costs in a labor intensive job may not be 
nearly as important for repairs as for new construction. 

Polymer concrete brand n:1mes: 
FlexKrcte- Vinyl Ester 
FlexPatch -Epoxy 
Delpatch - Polyurethane 
\\'abo ElastoPatch- Polyurethane 
RSP - Polyureth::me 

e I\'Iodificd Bitumen 
This binder system, basically an asphalt upgraded with polymers, requires special 

equipment to heat the bitumen. similar to making hot mix. That renders it a material aYailable 
for large contracted jobs. It does not have the strength or wear resistance of most of the other 
repair materials, but it has remained in the spall where it has been applied. 

Fihrcscrccd- a hot applied synthetic polymer modified resin and bitumen compound 
containing mineral fillers, chopped fibers, sand and graded granite aggregate. 

0 Rapid Setting HydraulicCement 
These systems are physically similar to normal portland cement concrete. grouts or 

mortars_ They cost considerably more but they set much more quickly to accommodate e::rly 
return-to-traffic times. Because they are brittle, edge sawing is typically required. 

Rapid Set- Chemically, this material is 3Y7c calcium sulfa-aluminate and 6Ylc di­
calcium silicate. 

~ .Magnesium phosphate 
This binder system is a special chemical that reacts with water and sets \'cry quickly in a 

rigid binder system. It is mixed with aggregate very similarly to portland cement. ln hot 
weather, it must be retarded or it will set faster than it can be placed and finished. It r;Jpidly 
cures to a relatively brittle material. 



-... 

CJ. t-.ihrl:S\.TL·cd: 
\L.1rcrial r:l~iccJ hy ccr::lr~-~c!or \\ iih prop:.:r ~~L:~rr~!C:iL 

€) Pl3ce p:-;cbged mZJteri::.l :D r~iachi!!t'. 
$ Once material at proper lL'mper~!ture (315-_:;so de_g:-ccs) :1ppiy to ~ra:l ;:rca 

in 2" Efts. Add~~-- tu\ki:;g. :--tone with each lift. Cn,:tir;ue until ibh -.•.i:h 
surf:Jce. 

e :-\pply top co:.H for skid rcsi<;~ZJnce. 

The table below is provided for quick reference regarding the type Jnd times for each or ;he 
mJterials evaluated in this research project. 

Y\-taterial: Initial Set Time Return to traffic Type 
(minutes) .. 

Elastomeric 
\\'abo El:lstoPatch '}') 1 hr Polyurethane 

Elastomeric 
Del patch 60 1 hr Polyurethane 

Elastomeric 
RSP 6 1 hr Polyurethane 

Visco-Elastic 
Fibrcscreed ** 15 min- 1 hr Polvmer-modified bitumen 

Semi-Rigid 
FlcxKretc 8 1.5 hrs Virn-1 Ester 

Semi-Rigid 
Flex Patch 63 1- 2 hrs Epoxy 

Rigid 
RapidSet 24 1 hr Hvdraulic Cement 

Rigid 
EucoSpeed 17 1 hr l\ Iagncsium Phosphate 

Rigid 
Pavemcnd 13 1.5 hrs l\Jagncsium Phosphate 

Rigid 
!\IG Krete ? ? l\Iagnesium Phosphate 

··Not che:-n1cc.l!y a::t1v::•ed, \emperc.\ure coc:\rolle::l 

Keep in mind that many products haYe additional additiYes which can speed up. :md slow 
down working times and set times. Some companies also produce different formubions for 
different temperatures which effect critical times. 



"""'ontacts for this Implementation of Best Spall Repairs project are: 

• Research Technology and Implementation Division: Dr. German Claros- 512-465-3881, 
gclaros@ dot. state. tx. us 

• Construction Division Polymers Materials Section Chern. Branch: Claudia Kern- 512-506-5872, 
ckem@ dot.state.tx.us 

• Construction Division Materials Section Concrete Branch: Lisa Lukefahr- 512-506-5858, 
elukefa@ dot. state. tx. us 

• Maintenance Division: Toribio Garza, Director- 512-416-3195, tgarza@dot.state.tx.us 

• Houston District: Mike Alford -713-802-5551, malford@dot.state.tx.us 

• Dallas District: Abbas Mehdibeigi- 214-320-6165, amehdib@dot.state.tx.us 

• Ft. Worth District: Richard Williamee- 817-235-3397 (mobile); 817-370-6675, rwillia@dot.state.tx.us 

• Lubbock District: Neil Welch- 806-748-4370, nwelch@dot.state.tx.us 

• El Paso District: Tomas Saenz- 915-790-4350, tsaenz@dot.state.tx.us 

• Waco District: Billy Pigg- 254-867-2780, bpigg@dot.state.tx.us 

Members: 

German Claros 
Billy Pigg 
Claudia Kern 
Kristina Santos 
Patty Trujillo 
Lianxiang Du 
Dar-Hao Chen 
Neil Welch 
Tomas Saenz 
Mike Alford 
Cody McKenney 
James Hand 
Abbas Mehdibeigi 
John Graf 
John Purpura 
Richard Williamee 
Dan Zollinger 
David Fowler 
David Whitney 

TxDOT Research, Technology, and Implementation 
Waco Laboratory Engineer 
Construction Pavement &Materials - Chern. Branch 
Construction Pavement &Materials - Chern. Branch 
Construction Pavement &Materials - Chern. Branch 
Construction Pavement &Materials - Concrete Branch 
Construction Pavement &Materials 
Lubbock 
El Paso Materials Engineer 
Houston Maintenance Engineer 
Houston District 
Asst. Maintenance Supervisor, Fort Worth District 
Dallas Construction Engineer 
Ft. Worth District, Inspection Supervisor 
Ft. Worth District, Maintenance Supervisor 
Ft. Worth District, Materials Engineer 
A&M Dept. CE, Texas Transportation Institue 
UT/CTR Dept. Civil, Architectural & Environmental Engr. 
UT/CTR- CMRG 

gclaros@ dot. state. tx. us 
bpigg@dot.state.tx.us 
ckem@dot.state.tx.us 
ksantos@dot.state.tx.us 
ptrujil @dot.state.tx.us 
ldu@dot.state.tx.us 
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