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EXECUTIVE SUMMARY 

In September 1999, two bridge decks were overlaid with a silica fume concrete surface on Interstate-

35 (1-35) in Carter County, 1.6 km (one mile) north of State Highway (SH-53). The deteriorated 

bridge decks were prepared by coldmilling the surface and removing the delaminated areas with 

jackhammers. Reinforcement bars which were exposed during repair operations, were cleaned and the 

damaged areas were replaced by patches. 

During construction of the overlay, the mix design was altered by agreement between the contractor 

and Oklahoma Department of Transportation (ODOT). This was done because concrete which 

apparently met air content and slump requirements at the batch plant (ready-mix), was not meeting 

these same requirements when it reached the construction site. This situation went on during 

approximately half of the overlay construction. Changing the mix design appeared to solve these 

problems. Slump and air were both within specification requirements after the change. 

Every truck load was tested for slump, air content and temperature measurements. Additional 

requirements for a successful overlay included skid resistance, compressive strength, and chloride 

permeability testing. All of these requirements were met. The extra testing and good construction 

techniques were instrumental in producing a successful and smooth riding project. 
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INTRODUCTION 

The Oklahoma Department of Transportation (ODOT) has approximately 7,300 bridges throughout 

the state highway system. Virtually all of these bridges have deicing salts applied to them at some time. 

Water from melted snow and ice contains chloride ions which penetrate the Portland Cement Concrete 

(PCC) bridge decks. This eventually results in corrosion of the reinforcing steele!). Corrosion of 

reinforcing steel causes deterioration when the chloride ion content reaches the threshold level of 

about 0.8 kg/m3 (4Ib/cy)(2). 

Rehabilitation of a deteriorating bridge deck generally requires removing and replacing damaged 

concrete. Restoring smoothness to a repaired deteriorated deck may require an overlay. Silica fume 

concrete, latex-modified concrete and low-slump dense concrete are some of the products which have 

been tried on bridge deck overlays(3). 

One of the concerns with concrete products overlaying bridge decks is premature cracking. Premature 

cracking is associated with poor air void content and improper curing. Good pavements and bridge 

decks, without premature cracking, have a narrow air void content range, between five and nine 

percent( 4). 

BACKGROUND 

Silica fume is a replacement additive for Portland cement used in bridge decks overlays to increase 

strength and lower permeability. Silica fume is "a 'by-product' material from the production of silicon 

metal or ferrosilican alloys in an electric arc furnace." More than 85 percent of the material is 

amorphous silica (Si02), which is a very fine spherical particle. It is two magnitudes finer than ground 

Portland cement. Silica fume when mixed with water forms calcium silicate hydrates, which fills the 

spaces in the cement paste matrix, resulting in a more dense, stronger, and relatively impermeable 

material(5). 

2 



Before the contract on this project was let, ODOT retained a private testing lab to evaluate 

prospective silica fume modified Portland Cement Concrete (PCC) mix design guidelines. A selection 

was made of specifications that performed best in regards to slump, air content, compressive strength, 

permeability, drying and shrinkage. Table I describes specifications which were used for this project. 

Before overlay placement operations began, the contractor had a trial batch mixed which met the 

requirements of Table 1. ODOT field personnel and the contractor's employees agreed that changes 

in the mix were needed to improve workability. A meeting on this was held, and changes in the mix 

design requirements resulting from this meeting are given in Table 2. 

Table 1. Original Mix Design Guidelines 

SPECIFICATIONS PROPORTIONS 

Material Requirements 

Cement Type 1 Minimum 374 Kg per cubic meter 

Silica Fume 7.5 percent of cement weight 

Water/Cement Ratio 0.4 maximum 

Slump 200 mm maximum 

Air Content 6 +/- 2 percent 

Aggregate Size #7 (ASTMC31) 

Compressive Strength 24Mpa 
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Table 2. Adjusted Mix Design Requirements 

MIX DESIGN PROPORTIONS 

Material Measurement Yield, yd3 

Cement Type 1 737lbs 3.75 

Silica Fume 62lbs 0.48 

Coarse Aggregate #67 1403lbs 8.36 

Fine Aggregate, Sand Class A 13631bs 8.34 

Water 32.5 gals 4.35 

Air Content 6.5 +/- 1.0 percent 1.76 

Total 27.00 

Superplasticizer 1190z 

Entrained Air / maximum 8.0oz 

Target Retarder 35-37oz 

Water/Cement ratio 0.34Ib/lb 

Slump 2-5 inch 

Concrete unit weight 141.2 pcf 
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OBJECTIVES 

The objectives of this project are as follow: 

• Evaluate conditions of each installation before overlaying. 

• Document procedures for specification changes in the mix design proportion and other 

characteristics in the mix. 

• Document preconstruction preparation. 

• Monitor construction and document procedures. 

• Record results of job control testing for each site. 

• Evaluate bridge deck placement. 

• Perform an annual evaluation of the bridge deck installation. 
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PROJECT INFORMATION 

LOCATION 

Project number TBOI-003 5-1 (11 0) 044 consisted of placing a silica fume overlay on structure NB1 

17229, which is bridge "A" (southbound) and NB1 17255 which is bridge "B" (northbound). The 

bridges are located on 1-35 in Carter County, 32.55 kilometers (20.23 miles) north of the Love County 

line. Both bridges are over a county road, approximately 1.6 km (one mile) north ofSH-53 near mile 

marker 45( Figure 1). The two bridges were built in 1979. Average daily traffic at this location is 

27,500 vehicles, which includes 21 percent trucks. 

N 

.. 

Figure 1. Silica Fume Overlay Location Map 
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MATERIALS 

The following mix ingredients (Table 3) were used to construct the silica fume thin overlays. Other 

materials listed were used to complete the bridge deck overlay surface. See Appendix B for additive 

specifications. 

Table 3. Materials and Sources 

MATERIALS SOURCES 
. 

Coarse Aggregate Dolese -Davis Quarry 
(#67) Davis, Oklahoma 

Fine Aggregate TXI 
(Sand Class A) Ardmore, Oklahoma 

Cement 
Holnam, Inc. 

(Type I) 
Joe Browns Cement Plant 

Ardmore, Oklahoma 

"Rheomac SFIOO" Master Builders Technologies 
(Silica fume mineral admixture) Cleveland, Ohio 

Rheobuild 1000 
Master Builders Technologies 

Superplasticizer 
Cleveland, Ohio 

(High-range water-reducer) 

MBVR Master Builders Technologies 
(Air entraining admixture) Cleveland, Ohio 

Pozzolith 300-R 
Master Builders Technologies 

Set retarder 
(Reduce water retarding setting time) 

Cleveland, Ohio 

Pre-cure Compound Master Builders Technologies 

White Curing Compound Master Builders Technologies 

890-SL 
Dow Corning 

(Single part epoxy) 

Backer rod Wildcat Concrete Service 

Elastomeric Joint Sealer Wildcat Concrete Service 
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EQUIPMENT 

Heavy equipment and hand tools were used to construct the silica fume bridge deck overlay. 

Equipment used on the project is listed. 

• Cold Milling Machine • Fresno Float 

• JackHammer • Tine Float 

• Air Compressor • Hand Broom 

• Ready Mix Truck • Wheel Barrel 

• Asphalt Laydown Machine • Concrete Mixing Machine 

• Dump Truck • Hand Vibrator 

• Roller • Hand Concrete Saw 

• CMI Bid-Well Concrete Paver • Self-propelled Concrete Saw 

• Hand Finishing Tools 
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PRECONSTRUCTION 

The existing bridges were surveyed in April, 1997. The project was delayed several times before 

construction was completed in September, 1999. The information below is from the 1997 survey. 

Approximately 74m2 (800 s.f.) of deck on northbound bridge had been patched. Block cracking could 

be seen in and around the wheel paths of the outside lane. Delamination sounding showed a total area 

of deterioration of approximately 102 m2 (1100 s.f.).The southbound bridge also had cracking in the 

wheel paths of the outside lane. Delamination sounding according to ASTM designation: D 4580-86, 

showed approximately 139 m2 (1500 s.f.) of deteriorated deck. 

A considerable amount of maintenance patching (Figure 2) had been done on both bridges, and the 

ride over them were noticeably rough. Cracking in the wheel paths with spaJls where cracks met were 

common (Figure 3). These conditions made the bridges an excellent candidate for a silica fume 

overlay. Smoothness testing was not done before construction. 

Figure 2. Patching on Existing Bridge Deck, Before Overlay. 
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Figure 3. Typical Bridge Conditions, Before Overlay. 

The engineer's cost estimate was approximately $800,000 for the two bridge deck overlays. See 

Appendix A for cost details. Repairing the bridge decks before an overlay is important. An extensive 

evaluation of the two bridge decks was performed to determine the amount of deterioration. A 

cold milling machine removed 51 mm (2 inches) from the surface of the approaches, bridge decks and 

leave slabs. Delaminated concrete areas were removed by jackhanuner. The corroded reinforcement 

bars were cleaned, and patches of a Class A concrete and silica fume were poured. Approximately 

sixty percent of the bridge decks surface area were patched (Figures 4 and 5). After patching was 

completed, the surfaces were cleaned with a sand blasting and high pressure water operation. The 

decks were then covered with plastic until placement of the overlay. 
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Figure 4. Bridge 'B' Patching Diagram 

Figure 5. Bridge 'A' Patching Diagram 
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CONSTRUCTION 

The silica fume concrete overlays were constructed in the following order: 

• Site 1- Bridge "B," olltside lane. 

• Site 2- Bridge "A," outside lane, bridge approach. 

• Site 3- Bridge "A," bridge deck and leave slab. 

• Site 4- Bridge "B," inside lane. 

• Site 5- Bridge "A," inside lane. 

Agrout cement paste meeting requirements ofODOT specification 70 1.1 O( c) was made with enough 

water to form a slurry. At the plant, located in Ardmore about 32 km (20 miles) from the construction 

site, ready mix trucks were being loaded with the silica fume concrete mix. The mix consisted of 

Portland cement, water, aggregate, sand, silica fume, a high range water reducer and set retarder, 

when needed. See Appendix B for specifications. Under ODOT specifications, when the temperature 

of the concrete is greater then 32 C (90 F), it was controlled by watering the aggregate and sand 12 

hours before construction. Then during construction, ice was added to the mix as a substitute for 

water, when needed. Tables 3 - 6 can be reviewed to determine when ice was added. Each truck load 

was tested for slump, air content, and temperature before leaving the plant site. This information was 

placed on each load ticket. 

When each loaded truck reached the job site, it was backed over a plastic covering to a pouring 

location. The plastic holds the moisture, and protects the surface from dirt and debris. A visual 

inspection of the slump was done by the contractor to determine when additional water was needed. 

Grout was broomed on the deck surface just ahead of the unloaded concrete. As the mix was being 

discharged, the plastic was rolled back from the deck to the back wheels of the truck. Each load was 

tested again for slump, air content and temperature by an independent testing firm ( Tables 5 - 8). 

Several problems relating to air content and slump had occurred on each pour site in the approaches. 

Site 1 had air content measurements on the lower half ofthe specification (Table 3). It's highest 
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measurement was 6.2%, and the lowest measurement was 3.2% (out of specifications). Fifty percent 

of its air content tests were out of specification. Site 2 had 60% of its slump measurements out of 

specifications (Table 5). The bridge deck pour was stopped at that point, due to the contractor,s 

inability to control the mix to specifications. Site 3 had consistent slump and air measurements, with 

one truck out of specifications in both requirements (slump and air). That load was not accepted by 

the contractor. Site 4 had two air content measurements out of specification ( high). One test showed 

10 percent air content measurements. Its air averaged 6.3 percent. Site 5 had three air contents out 

of specification (high). A nine percent air content measurement was the highest amount measured. 

The contractor placed the mix in 50 mm (2 inch) lifts in front ofthe concrete paver in even arcs across 

the deck. The concrete paver vibrated the mix as the paver rolled transversely across the lane. Then, 

dual augers on the paver leveled the material to the designated height. Concrete placed along the walls 

and the centerline was hand vibrated. A vibra-tamp roller, located on the paver, helped consolidate 

and seal the overlaid surface. Dual steel rollers (smooth) finished the mat in both directions with each 

pass. Fog bars, located above the rollers, misted an evaporation prevention film (pre-cure) on the 

concrete surface. Behind the rollers was a drag pan used for further finishing the surface. Small 

adjustments or corrections were made by hand finishing, while the Fresno float sealed and smoothed 

the mat. A tine float placed grooves in the mat for skid resistance. Shoulders on the bridge deck 

received a broom finish. 

White curing compound was applied from a 208 liter (55 gallon) drum with a gasoline powered 

engine sprayer. The surface was sprayed with the compound as soon as the mat was able to take the 

mist without marring the concrete. The application rate was not recorded. Two hours after the 

completion of each silica fume lane, a burlap cover was placed over it. The cover was saturated with 

water and then covered with plastic for 78 hours. 

Calculations were run on each site concrete pour for the evaporation rate of surface moisture. 

ODOT's specification 504.03(e)5 states, "control evaporation according to the requirements oj 

Article S04.03(c). Limit the evaporation rate oj water from the fresh concrete to less than O.S 
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kilograms per square meter per hour (O.llb/sqjt.lhr). Control evaporation adequately to prevent 

premature crusting oj the surface or an increase in drying crack. " Sites 1 and 2 had air temperatures 

of28 C (81 F) and 31 C (84 F), relative humidity of74% and 50%, concrete temperatures of28 C (81 

F) and 33 C (86 F), and wind velocities of8 kmIh (5 mph) and 12 kmIh (7mph). This results in a rate 

of evaporation of 0.35 kg/m'lh (0.075Ib/sq/hr) and 0.4 kg/m'lh (0.08Ib/sq/hr). Although, these sites 

met the evaporation requirements (no additional controls required), evaporation control of saturating 

burlap cloth and covering it with plastic was used. On sites 3, 4 and 5, evaporation rates were more 

than 0.5 kg/m'lh (O.1lb/sq ftlhr) and required evaporation control. The following table (Table 8) has 

completed information on evaporation control under ODOT specification 504.03(c). 

Table 4. Evaporation Control 

EVAPORATION CONTROL DATA 
Location Air Temp Humidity Concrete Temp Wind Speed Rate 

F % F mph lb/sq/hr 

Site 1 81 74 81 5 0.075 

Site 2 89 50 86 7 0.08 

Site 3 80 42 83 5 0.13 

Site 4 71 79 88 7 0.15 

Site 5 60 66 80 10 0.18 

After a 78 hour cure period, the covers were removed. At the existing steel expansion joints, grooves 

were cut in the overlay, and an elastomeric binder mixed with abrasion and chemical resistant 

aggregate was poured. Elastomeric mortar and binder met ODOT requirement 701.08(h)2.2. Saw 

joints were then cut through the overlay over the existingjoints. A Backer rod was placed in the joints 

and self leveling silicon sealant was applied. After all four lanes were completed, the bridge project 

was striped and opened to traffic. See Appendix C for the construction photo sequence .. 
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Table 5. Bridge 'B' Outside Lane 

SILICA FUME JOB SITE TESTING 

BRIDGE 'B' OUTSIDE LANE 

WATER 
TRUCK NO. SLUMP %AIR TEMPERATURE COMMENTS 

ADDED 

Bridge Approach 

1 3.75 3.5 88 F Start time 12:10am 

2 5.25 4.0 82 F Air temp 80 F 

3 15 gal 2.25 4.4 84 F Retest 

4 19 gal 4.75 4.3 81 F 

5 4.75 5.5 80 F 

Bridge Deck 

6 3.25 5.6 81 F 

7 3.0 6.6 82 F Cylinders pulled 

8 5 gal 3.0 4.8 81 F 

9 3.0 6.2 78 F 
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Table 6. Bridge' A' Outside Laue 

SILICA FUME JOB SITE TESTING 

BRIDGE 'A' OUTSIDE LANE 

WATER 
TRUCK NO. SLUMP %AIR TEMPERATURE COMMENTS 

ADDED 

Bridge Approach 

1 3go1 4.25 8.1 90 F 65 oz Superplasticizers 

2 4.0 5.1 83 F 20 oz Superplasticizers 

Bridge Deck 

1 3.25 5.6 84 F Start time 12:00pm 

2 2.5 5.5 90 F Air temp 75 F 

3 4.25 7.2 80 F 

4 3.25 9.5 86 F 
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Table 7. Bridge 'B' Inside Lane 

SILICA FUME JOB SITE TESTING 

BRIDGE 'B' INSIDE LANE 

WATER 
TRUCK NO. SLUMP %AIR TEMPERATURE COMMENTS 

ADDED 

Bridge Approach 

1 8 gal 1.25 5.3 89 F Cylinders pulled 

2 5 gal 2.75 5.6 88 F Start time 7:35am 

3 4.0 4.5 80 F Air temp 85 F 

4 2.0 4.2 89 F 

Bridge Deck 

5 10 gal 2.4 6.0 88 F Start time 12:00am 

6 2.5 6.1 89 F Air temp 85 F 

7 5gal 3.0 8.9 87 F 

8 3.5 10.0 87 F 

9 5 gal 3.0 4.0 80 F 
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Table 8. Bridge 'A' Inside Lane 

SILICA FUME JOB SITE TESTING 

BRIDGE 'A' INSIDE LANE 

WATER 
TRUCK NO. SLUMP %AIR TEMPERATURE COMMENTS 

ADDED 

Bridge Approach 

1 10 gal 2.0 5.9 80 F Start time 4:10am 

2 10 gal 3.0 6.2 79 F Air temp 55 F 

3 5gal 3.0 7.2 83 F 

4 7 gal 3.5 9.0 79 F Cylinders pulled 

5 15gal 1.5 6.0 80 F 

6 2.25 5.7 81 F 

Bridge Deck 

7. 5gal 2.5 6.8 81 F 

8 15 gal 2.5 6.0 79 F 

9 10 gal 3.0 7.9 82 F 

10 20 gal 3.0 6.5 80 F 

11 20 gal 3.5 10.0 81 F 

12 10 gal 3.0 8.0 83 F 

·13 10 gal 2.75 6.2 79 F Cylinders pulled 
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POST CONSTRUCTION 

Post construction activity consisted of several tests used to determine overlay performance were done 

30 days after construction. Compressive strength, bond overlay (chain drag), smoothness 

(profilograph), skid resistance, bond strength, and chloride permeability are the list of tests. See 

. Appendix D for test results. 

Compressive strength testing was' performed on cylinders made from each overlay mix at 7 and 28 

days. Seven day results measured a low of 35,371 kPa (5130 psi), still in specification, and a high of 

54,125 kPa (7850 psi). The 28 day strength results measured a low of 42,197 kPa (6120 psi) and a 

high of65,847 kPa (9550 psi). The measured strengths meet specification requirements. 

The chain drag method was used to determine the amount ofbond area between the old bridge deck 

and the overlay. The results from both bridges were 100 per cent bonded. Smoothness was tested 

with a profilograph under ODOT specifications. The profilograph reading given for each bridge was 

recorded in inches of roughness per mile (profile index). Bridge "B" had a profile index average of 

5.7 inches of roughness per mile, while Bridge "p.:' had a profile index average of 16.5 inches of 

roughness per mile, both meeting specification. 

Skid data testing was done by the ODOT Traffic Division. The skid numbers (SN) are derived as the 

product of a mechanical test wherein a skid trailer tire interfaces with the road surface providing an 

approximate value which may be converted to a coefficient of friction. The recorded high was 53.4 

SN, and the recorded low was 43.4 SN. 

Bond strength testing was measured under the rules of the Virginia epoxy concrete overlay for surface 

preparation and adhesion's procedures. Three cores were taken from each panel in both the north and 

south bound bridges, and the inside and passing lanes. The core holes were drilled to approximately 

6.4 mm (114 inch). Pipe caps were bonded to the cores. A test rig with a dynamometer was attached 

and a tensile load at 45.4 kg (100 Ibs) every 5 seconds was applied to failure. 
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Five types of failure can occur during bond strength testing, but only two types occurred on this 

project which satisfied ODOTs Research requirements. Type 1 is a failure in the existing concrete deck 

at depths greater than or equal to 6.4 mm (1/4 inch) over more than 50% of test area. Type 2 is a 

failure in the existing concrete deck at a depth less than 6.4 mm (1/4 inch) over more than 50% of test 

area. A properly applied epoxy overlay on a properly prepared surface should result in a Type 1 failure 

of the concrete. There were 25 Type 1 and 11 Type 2 failures. The tensile strength was tested 36 

times. Twenty-eight times the breaks were 276 kPa (40 psi), six times 138 kPa (20 psi), and one time 

each at 552 kPa (80 psi) and 414 kPa (60psi). 

According to ASTM C1202, at 28 days after placement, chloride permeability testing could be 

performed on the bridge deck samples. The silica fume overlay was expected to have a low 

permeability rating ( between 1000 and 2000 coulombs). Chloride ion permeability testing of the 

concrete was important to the project. Test results showed very low to negligible amounts of chloride 

ion penetration of the concrete. One test showed a moderate amount of chloride intrusion. The 

moderate test result was 2379 coulombs. The very low results ranged from a high of756 coulombs 

to a low of 145 coulombs, with an average of308 coulombs. The two negligible measurements were 

94 and 90 coulombs. A total of 18 tests were run. 
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DISCUSSION 

Mix design changes were instrumental for an easier and more consistent construction operation. First, 

changing the mix to a higher slump aided the ease of construction(9). Second, the addition of a set 

retarder made the mix more consistent. 

The percent of silica fume was raised from a 7.0 percentto 7.5 percent. The results of the permeability 

testing averaged 460 coulombs which is classified as very low. Therefore, there is room in the 

specification for the percentage of silica fume being substituted for the Type 1 cement to be adjusted 

to a lower concentration. 

A construction group was formed for collaboration on ideas in the "recommendation" phase of the 

report. The group agreed on the following. A trial mix should be made to establish,.?' the range of set 

retarder and high range water reducer needed for the mix. The ready mix trucks should use less 

volume in the trucks to leave room for expansion. Moisture content needs to be determined before 

the water/cement ratio is determined. Temperature and seasonal parameters should be established 

because of the problems the ~ilica fume overlay had during the hot weather during construction. 

Recommendations were made to keep the mix at a temperature below 90 F and use ice; and watering 

of aggregate several hours before mixing. 
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CONSTRUCTION 

Reinforcement and, patching repair were performed using standard construction methods. Equipment 

and manpower used in the building of the overlay was supplied by the subcontractor. The average 

smoothness index for a new bridge is approximately 67 m!km (27 inlmi) according to a Research 

& Development field report memo. Profile indexes from smoothness testing on the two overlaid decks 

indicated smoothness which was considerably better. Factors instrumental in producing the smooth 

riding surface were changes in the specifications which made the mix more workable, the use of a 

modified Bid-Well concrete paver"and a large amount of hand work. All of the skid data collected 

showed satisfactory skid numbers on the silica fume concrete surface. 

The mix design was originally specified as "ODOT's High Density Concrete Overlay" specification 

(section 505 and 701.10) with 7.5 percent of cement by weight replaced with silica fume (Table 1). 

During trial mixes, patch work and overlay construction, it was modified to the mix design (Table 2). 

The use of high range water reducers and set retarders, and specification changes in slump (4 inch 

maximum to a 5 Y2 inch maximum) was instrumental in producing a successful overlay. 

The Virginia bond test was developed for adhesion between two epoxy overlays, not between an old 

standard concrete deck and a silica fume concrete overlay. Therefore, the 1724 kPa (250 psi) tensile 

rupture strength requirement was probably not the proper value for this overlay. The important 

requirement from the specification was the type of failure developed during the pull. Type I and II 

failures are in the old concrete, indicating the bond is stronger than the old concrete deck. Those were 

the two types of breaks which occurred during the bond tests. Chain drag tests showed no 

delarninations. 

Chloride ion permeability results in the concrete were very low, much lower than the threshold target 

value of2,000 coulombs. There is room for changes in the specification on the amount of silica fume 

additives required in the mix. 
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RECOMMENDATIONS 

The construction group produced the following recommendations: 

• A trial mix should be established with a 25 to 51 mm (1 to 2 inch) slump. Then a high range 

water reducer should be added to achieve a maximum slump of 127 mm (5 inches) for ease of 

construction. 

• Ready mix trucks should be used with the volume of truck being filled to a maximum 60% 

capacity, or to the resident engineer's recommendation. 

• Moisture content should be determined on the coarse and fme aggregate, and used in the water 

cement ratio calculations. 

• Temperature parameters should be established. 

• Seasonal limits should be considered to avoid overlay placement during extreme temperatures. 
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OKLAHOMA DEPARTMENT OF TRANSPORTATION 
SPECIAL PROVISION 

FOR 
SPECIAL CONTRACTOR TESTING 
TBOI-00035-1(llO)004, Carter County 

These Special Provisions, revise, amend and where in confl ict supersede applicable Sections 
of the Standard Specifications for Highway Construction, Edition of 1996. 

100.01 DESCRlPTION. This workwill consist of testing the Portland Cement Concrete 
Overlay treated with Silica Fume that the Engineer will specifY. Testing shall be performed by an 
Independent Testing Laboratory acting as a subcontractor to the General Contractor at the times 
stated herein. A representative from the Oklahoma Department of Tninsportation Office of Research 
shall be notified at least forty-eight hours prior to each phase of testing and general construction. 

101.02 General. The Contractor shall subcontract an AMRL (AASHTO Material Reference 
Laboratory) accredited or, Cement and Concrete Reference Laboratory (CCRL) inspected 
Independent Testing Laboratory with relevant experience to conduct the tests outlined herein. This 
Independent Testing Laboratory shall provide at least two references to the Engineer to indicate prior 
expenence. 

101.02 TESTING. The following tests shall be performed at the site of construction as 
outlined herein and performed in accordance with the testing standard listed. Testing standards shall 
be performed as designated in the American Association of State Highway and Transportation 
Officials (AASHTO), the American Concrete Institute (ACl), the American Society for Testing and 
Materials (ASTM) or the Virginia Test Method (VTM) listed immediately following the name of the 
test. Where no testing standard is listed, the lndep"endent Testing Laboratory shall use a testing 
method approved by the Engineer. The results of each test shall be properly recorded in the standard 
format and sent to the Engineer within thirty calendar days of testing. 

101.02 (a) Chloride Penneability (AASHTO T277). This test shall be performed on three 150 
-( mm cores prior to surface preparation of the bridge decks for construction. Three permeability to 

chloride ion tests shall also be performed on three 150 mm cores forty calendar days after installation 
from different sites on the bridge deck to be selected by the Engineer. 

10\.02 (b) Tensile Adhesion or Bond Strength (VTM-92, ACI 503, or equal). This test shall 
be performed at the time of construction. Three, reproducible tensile adhesion tests shall also be 
perfonned forty calendar days after installation at different sites on the bridge deck. 

10\.02 (c) Drying Shrinkage (ASTM CIS?). This test shall be performed at each bridge for 
the purposes of quality assurance testing during construction. 

101.03 SAMPLING METHODS. The Independent Testing Laboratory shall provide a record 
ofthe following information based on results from sampling methods. Test methods used to obtain 
results must be approved by the Engineer. 

101.03 (a) Ratc of Evaporation " 
101.03 (b) Actual Mixture Proportions 
101.03 (c) Water to Cement Ratio 
101.03 (d) Thermal Coefficient of Concrete 
101.03 (e) Entrained Air 
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10l.Q4 METHOD OF MEASUREMENT. Measurement for Special Contractor Testing will 
be made on a lump snm basis. 

101.05 BASIS OF PAYMENT. Special Contractor Testing, measured as provided above, 
will be paid for at the contract price for: 

SPECIAL CONTRACTOR TESTING LUMP SUM 
which price wiIl be fuIl compensation for performing the work specified and the furnishing of all 
materials, labor, tools, equipment and incidentals necessary to sample, test and report the treated 
concrete. . 

Payment for this 'item will be made in one instaIIrnent after alI samples have been obtained and 
tests performed. 
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504 BRIDGE DECKS, APPROACHES, RAILS AND PARAPETS 

5. Evaporation Control and Curing. Limit moisture loss from fresh concrete by first, controlling evaporation, 
and then, curing. Begin evaporation control immediately after concrete strike-off, and continue' until the 
concrete is protected from moisture loss by one of the permitted curing methods. 

Control 'evaporation according to the requirements of Article 504.03(c). Limit the evaporation rate of 
water from the fresh concrete to less than 0.5 kilograms per square meter per hour. Use Figure 504-I, or other 
approved means, to determine the evaporation rate. Control evaporation adequately to prevent premature 
crusting of the surface or an limit the application of moisture to avoid 
either disturbing the fogging as an aid to finishing 
the concrete. 

Cure 
Use the 

Sd!~~1o!i~n Article 509.04(f). 

1:~~;~~~~~:~~~~~tl~~t &. applying the water "1 6fation·E0rl~. after applying the 

6. 
(f) 

)4e'ot~to 

5 -28 08/01/96 
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BRIDGE DECKS, APPROACHES, RAILS AND PARAPETS 

Note: 

Figure 504-1 
Evaporation Rate of Surface Moisture 
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humidity of 45%, con7i1;'!hemperalUrMI\J8$CfIDi~': wind velocity of 24 kmIh. 
This results in a rate of evaporation of 0.64 kglm'lhr, and requires evaporation 
control to be used. 

504 

(g) Transverse Grooving. Provide saw-cut transverse grooving for bridge decks and approach slabs under the 
following conditions: 
• Saw-cut transverse grooving is specified in the contract documents as a pay item. 
• Transverse grooving must be replaced after grinding. 

Out-of-tolerance transverse grooving (either finned-float or saw-cut) must be corrected. 

5 -29 08/01196 
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COST ESTIMATE 

Contract: 990057, TBOI-35-1(110)044 - BRIDGE RE/iABIUTATION ON 1-35 
Project: 1625704, BRIDGE REHil.BILlTA11ON80% FEDERAL FUNDS (00371<) NOT TO EXCEED 400,000 & 20% MATCf{ 

Category: 0200, X231-BR1DGE 'A' 

Hem Authorized QuantityThts Qty. PaId Total Qty. Dolla.-Amt. 
Item Deseri~ion Code Qtv. UnH EsUmate To Date Placed %C~ Unit Ptrce Paid To Date . 

(PL) CONCRETE SAWING 900.10 6141 270.000 LF 356.000 452,000 452.000 167% 10.00000, $4,520.00 
(PL) SEALED EXPANSION 901.14 6261 77.120"LF 0.000 350.00000 
JOINT 
(SP) ASPH. CONCRETE 411(A) 4302 567.500 TON 641.040 641.040 113% 65.00000 $41,667.60 
TYPE A (PG 64·22) (F-6G) 
(SP) ASPH. CONCRETE 411(8) 440< 276.300 TON 269.600 269.600 269.680 .. % 75.00000 $20,226.00 
TYPE B (PG 64-28) (F-6G) 
(SP) ELASTOMERIC 504{C) 639( 14.000 CF 21.330 21.330 152% 900.00000 $19.197.00 
MORTAR 
(SP) G.E.T. GUARD RAIL 623(H) 8571 "2.000 EA 2.000 2.000 100% 2.900.00000 $5.800.00 
END SECTION 
(SP) RAPID CURE JOINT 
SEALANT (3) 

. 504{B) 638S 3GO.OOO IF 356.000 356.000 356.000 .. % 50.00000 . $17,800,00 

(SU) PRIME COAT (F-5S) 408 5774 254.000GN... 0.000 2.00000 

BRIOGE FLOOR OVERLAY 532 6071 1,844.000 SY 44.440 1.843.660 1,843.G60 .. % 52.00000 $95.8"70.32 
{TYPE A) 
ClASS B BRfOGE flOOR 530 6019 9O.000SY 186.«0 186.440 207% 2"0.00000 $«.745.60 
REPAiR 
GlASS C BRIDGE FLOOR 530 6020 10.000 SY 10.180 10.180 102% 500.00000 $5,090.00 
REPAIR 
FLOOOUGHTlNG 532 6027 14.000 DAY 3.000 3.000 21% 1.500.00000 $4,500.00 

MOBILIZATION 641 1399 1.000 LSlIM 1.000 1.000 100% 79.300.00000 $79.300.00 

REM:>VAl oF ASPI-W. T 619(8) 4ne 1,690.000 SY 1,688~880 1,688.880 99% 10.00000. $16,888.80 
PAVEMENT (1)(F-43) 

$1.soO.00 REMOVAl OF GUARD RAIL 619(8) 478C 150.000 I,.F 150.000 150.000 100% 10.00000 
(SP-<)(F-43) 
SUBGRADE, METHOD B (2) 31O{B) 014!: 1,689.000 SY 1,688.890 1,688.890 99% 10.00000 $16,888.90 

TACK COAT (F.2S) 407 02S0 200.000 GAl 73.000 73.000 73.000 37% 2.00000 $146.00 

Project: 1626704, BRIDGE REHABlLlTATIONSO% FEDERAL FUNDS (0037K) NOT TO EXCEED 400,000 & 20% MATCH 

Category: 0201, X231-8RIDGE '8' 

Kern Authorized OoIfarAml 

CONCRETE SAWING 900.10 6141 270.000 LF 423.000 20.00000 

(PL) SEALED EXPANSION 901.14 62Sl 76.830 LF 350.00000 
JOINT 
(SP) ASPH. CONCRETE 
lYPE A (PG 64-22) (F-66) 

411(A) 4302 373.400 TON 421.470 421.470 113% 65.00000 $27.~S.55 

(SP) MPH. CONCRETE 
TYPE B (PG 64·28) (F-66) 

411(8) 4402 272.500 TON 182.910 182.910 182.910 67% 75.00000 $13.716~2S 

·(SP) ELASTOME~IC 
MORTAR 

G04(C) 639( 14.000 CF 23.230 23.230 166% 900.00000 $20,907.00 

(SP) G.E.T. GUARD RAIL 
ENDSECTION 

623(H) 8571" 2.000 EA 2.000 2.000 100% 2,900.00000 $5,800.00 

(SP) RAPID CURE JOINT 
SEALANT (3) 

504(5) 638E 360.000 LF 423.000 423.000 423.000 118% 50.00000 $21.150.00 

(SU) PRME COAT (F-55) 408 5114 167,000 GAL 0.000 2.00000 

BRIDGE FLOOR OVERLAY 532 6071 1.754.000 SY 2.145.780 2,145.780 122% 52.00000 $111.580.56 
(TYPE A) 

$43,581.60 clASS B BRIDGE FLOOR 530 6019 110.000 SY 181.590 181.590 165% 240.00000 
REPAIR 
clASS C BRIDGE FLOOR 530 6020 1D.000 SY 19.310 19.310 193% 500.00000 $9.655.00 

REPAIR 
FLOODLKlHTlNG 532 6027 14.000 DAY 2.000 2.000 14% 1,500.00000 $3,000.00 

REMOVAL OF ASPHALT 619(8) 472E 1,115.000 S¥ 1.111.110 1.111.110 99% 10.00000 $11,111.10 

PAVEMENT (1)(F-43) 
REMOVAl OF GUARD RAIL 619(8) 478C 150.000 LF 1.50.000 150.000 100% 5.00000 $750.00 

(SP-6)(F-43) .... , .... - .. 
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Project: 162$104, ElRlOGE REHABIUTATIONSO% FEDERAL FUNDS (0031K) NOTTD EXCEED .(00,000" 20% MATCfI 

. Calego<y: 0201, X231-BRIDGE 'S'. 
Authorized 

310{B) of4!:: 1.111.000 SY 10.00000 

TACK COAT (F-25) 407 02S0 145.000 GAl SO.ooO SO.OOO SO.OOO 34% 2JlOOOO 

Project: ·1&25704, BRIDGE REHABIUTATIONSO% FEDERAl FUNDS (OO37K) NOT TO EXCEED 400,000" 20% MATCH 

Calego<y: 0300, YOOS-CONST_ TRAFFIC CONTROl 

Hem Authoi1zed Quantity this Qty. Paid Totaloty. 
Item Description Code !l!X. Unit Estimat~ To Date - %2E! UnIt Pri<e 

(Pl) SURVEUANCE Of' 960.99 ~ 40.000 SO 
TRAFFIC CONTROl (T~ 

SO.ooo SO.OOO 2OO'k 1,2S0.00000 

(Pl)CONSTZONEPAVE.MKR!9G1.42· IGOE 4(00.000 EA 121.000 121.000 30% 5.soooo 
TAB)lYPEl 
(T0-2I •• ',71l,7J,75,SP-I) 
NNNKJE WARNING 88O(C) 801f so.ooosa 133.000 133,000 166% SO.ooooo 
DEVICE (TYPE C) 
BAARlCADES (TYPE IQ .8OO(J) 8021 24O.ooo8D 417.000 417.000 17<4% 2.00000 

DELPORT.1YP.PRECJ.eDW 627(H) SSSI 1,000.000 LF 500.000 500.000 50% 15.QOOOO 
BAARIER (TO-I)(SP-S) . 
DRUMS (sp-3) 88O(P) 802i 3.200.000 SO 10,378~OOO 10,378.000 32-4%· O.soooo 

PORT. ct-WIG. MESS. SIGN. 960.86 BGS1 80,00050 2 .... 000 249.000 311% 1oo.0000a 
RELPORT.1YP PREC.CONe. 627(G) 431( 3,500.000 Lf 500.000 500.000 14% 10.00000 
(TO-I)(SP-S) 

REMOV.l'VEMNT MRi<NG 8SS(B) ""'" <4,000.000 LF 0.000 l.soooo 
TN'E(<WIOE) (TO-19.71l.75) 
SANOfJU.EO NP. ATfENU. '7O(A) SOli 30,000 EA 30.000 30.000 100% 75.00000 
M:)()lIE (T0-44.S8J 
SKmS 0 TO 6.25 SF 860(0) SOI£ 1.760.000 SO 1,700.000 1.700.000 97% 0.10000 

SfGNS1G.OSFT032.99SF. 38O(f) to1e 1,200,000 SO 60.000 1;630.000 1.630.000 136% 2.00000 

stGNS 626 TO 15.99 SF '8(l(EJ S017 840.00080 1.21&;000 1,218.000 1.<15% 0.15000 

TRIicK MOUIIT. ATT. 961.11 ~ 80.00050 18.1?OQ 7&.000 sa% 75.00000 
(T0-71) 
TYPEAUGHT BaO(MI 802- 1,680.000 SO 60.000 2;562.000 2,582.000 154% 0.10000 

lYPECliGHT 800(0) 802( <4,000.000 SO 10,378.000 10,378.000 259% 0.10000 

VERTICAl pANELS (SP-2) 880(1.) 8023 800.000'50 0.000 0.10000 

WING BARRICADES UO(K) 8022 240.000 SD 20.000 3«.000 3«.000 143% 2.00000 

Project: 1&25704, BRIDGE REIIABIUTATIONSO% FEDERAl FUNDS (OO37K) NOT TO EXCEEDo400,OOO & 20% MATCH 

CalegO<)': 0301, YOOS-TRAFFIC SlRII'lNG 

lYPE2-C (TS-·14.115) 
857(F) 8242 

PAVE!.M" MRKNG 8S9(~ OOOE 2,800.000 LF 3.006.000 3.006:000 107% 0.30000 
REMOV.(TRJ'F.S1RP) 
(T0-22) 

TRAFFIC STRIPE 8SS(~ 331~ 3,400.000 LF 7,231.000 7,231.000 7;z.,.ooo 213% 0.70000 
(PlASTIC)(4" WIOE) (TS-13) 

$100.00 .. 

DoUarAmt. 
P.tdToDate 
$100.000.00 

$665.50 

$6,650.00 

$834.00 

$7,500.OQ 

$5.1&9.00 

$24.900.00 

$5.000.00 

$2ZSO.00 

$170.00 
$3.260.00: 

$182.70 

$5,850.00 

$258.20 

$1,031.80 

$588.00 

$901.80 

$5,061.71l 

Percentage of Contract Completed(curr): 104% 

(lola' earned 10 date Ilo'a' of all authorizedwor!<j 

Total Amount Earned This Estimate: ____ ..:!$~9:::3",3"'2~8"'.8~3 

Total Amount Earned To Dafe: ___ ...:!$:::6;:.31.:J,"'9;:.09;:..:;:O.::.8 
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APPENDIX B 
Mannfacturer's Literature on Concrete Admixtures used on Project 

TDOI-35-1(110)044 

Pozzolith 300 .. R ........................................................................................................................... B-2 

MB VB ......................................................................................................................................... B-3 

Rheobuild 1000 ............................................................................................................................ B-5 

Rheomac SFIOO ........................................................................................................................... B-7 
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SEP-27-1999 09:34. FROM MASTERS BUILDERS TO 

PO%%OLITHe 300.R . Master Builders 
T echilOlogies 

Concrete admixture for retarding setting times 

DESCRIPTl9N: 
POZZOl.JTHb 3OO-R ready-to-use, liquid admixture is for 
making more unifonn and predictable higlrpertormance 
concrete while retartfmg its setting time tofacilitate placing and 
finishing operations. It mee1S ASTM C 494 requirements fOr 
Type.·S retarding and Type 0 water-reducing and 
retarding admixtures, specifically: 

• Increased strength-compressive and flexural 
• Relative durability to damage from freezing and thawing-

well above indusbystandards 

• Aeduoedwalerconteirtrequlredforaglvenwori<abllity 
• Aetarded-setting characteristics 

ADVANTAGES: 
The set-retarding characteristics of POZZOUTH:lOO-R 
admixture aid in the production of concrete v.ith the following 
special qualities: 

• Improved wor1<abllity 
• Aeduced segregation 

;....... • Superior-finishing ch~racteristicsforflatwork and cast 
surfaces 

• Moderateto extended:retardation--<:lepeng on the dosage rate . 
• Prpvldes flexibility in the scheduling of placing and finishing 

operations 
.. Offsets the effects oftoo-earty hardening during extended 

delays between mixing and placing 
.. Helps eliminate cold joints 
• Allows for dead-load deflection to take place (before 

concrete sets) in extended pours for bridge decks. cantile
veiS. nonshored struclural elements, etc. 

• Lowers peak temperature andIor rate of temperature rise In . 
mass concrote-reducesthermal ctaeIdng 

.. Effective as a singular admixture or as a component in a 
'-':laster Builders AdmiXtUre System 

WHERETO USE: 
POZZOLITH 300-R admixture is rebommended foruse In all 
types of concrete where' moderate to extended retardation of 
settime and improved pelformance are desired. 

. This admixture improves pumped concret~. shotcrete 
(wet mbe) and conventidnally placed concretes. It improves 
plain, reinforced, precast, prestressed, lightweight orstandard 
weight concrete. 

POZZOLITH 300-A admixture can be used wilh portland 
. cements approved under AASHTO, ASTM and CAD spoem-

... catibns. The use of POZZOUTH saO-A and a Master Builders 
air...$ntTaining admixture is recommended whenever concrete 
is ~qUlred to withstand freezelthaw cycfes. When used in 
conjunction with another admixture, each admixture must be 
disAensed separately into the mix. . 

! 

POZZOlllH 300-A admixture wiM not initiate pr promote 
corrosion of reinforcing steel in concrete. Th~ admoo,.,re does 
notconlain intentionally ~dded calc!um chlori<le orch16rlde
based Ingradients. The admixture, due 10 chlc>ides onalO.ting 
from all the Ingredients uSed In its manufacture, contnbutes 
less than 0.0002% (2.0 P.Pfl1) chloride ions by weight Ott"" 
cement when used at the rate of1 fl oz per100 Ib (65 tnLper 
100kg)of~nl . 

POZZOUlH 300-R admixture can be used in white Of 

colored concrete and in architectural concrete. 

QUANTfTYTO USE: 
POZZOllTH:lOO-A adrrixture is recommended for uoe at the 
rat. of 3105 fl o. par 101? b (19510326 mLper 100 k!» of 
cement for most concrete mixes using averaQe ~te 
ingredients. Because of variations iojob concftions am 
coocretematerlals, dosaQ!> ralesotherthan Ihe~ 
amounts may be required. In such cases, contact your local 
Master Buaders represerltative. 

RATE OF HARDENING: 
The temperature of the concrete mix: and the .ambient 
temperature (forms, earth, reinforcement, alr,etc.) affactthe 
hardening rate of concrete. AJ. higher temperaaJreS. cx:ncrete . 
hardens more rapidly whieh may cause probl.ms willi placing 
and finishing. . 

One of the functions bf POZZOUTH 300-R a~lxtureiisto 
retard the set of ooncrete. Within the nonnaI oosage ninge, ft 
will generally extend the wor1dng and setting bmes ofOoocrete 
containing normal portland cement approximately 1 hourlo 
5 hours compared to a pl'ain concrete m~ depending oojOb 
materials and temperatures. Trial mixes sho~ be made with 
job materials approximating job conditions to detennine 1I1e 
dosage requlied. 

PERFORMANCECHARACTER~: 

COncrete produced with POZZOlITH 300-RMmixtu'" 
will have rapid strength development after ini1fal set*"fS. 
It develops higher earty (24 hour) and higher ultimate 
strength~ than plain conCrete when used withtn the 
recommended dosage range and undernormaJ, comparable 
curing conditions. 

When POZZOlITH:lOO-R admixture is used In heat-<>Jred 
concrete, the length of tho preheating period snouid bE! 
increased until initial set of the concrete Is act1lleVed .... he 
actual heat-curing Period is then reduoed aCCllrdingiyto 
maintain existing produ~ cydes without ~crificing early 
or ultimate strengths. . 

Building Tomprrow Togethet 
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MB VR" 
Admixture for entraining air in concrete 

REQUIREMENTS/ADVANTAGES: 
MB VRII(Master Builders Neutralized VINSOL+ Resin solution} 
ndmlxturctorentralnlng air In concrote moets tho requIre-

. mentsof AS)'M C260,AASHTO M 154. CRO.c 13 and other 
Federal and state specifications. 

The entrainment of optimum air in conc·rete results In the 
follewlng Improvements In concreto quality: 

Increased resistance to damage from freezing and thawing 
lncrc.'Jsed rcsist.'Jnccto sCl1ling from deleing salts 

Reduced penneabllity-Increased Watertightness 
Reduced segregation and bleeding 
Improved plasticitY and workablJity 
Improved properties of mixes used formaking concrete 
block. cOncrete Pipe and other precast products 

Concrete durability research has established that the best 
protection for concreto from the adverse effects of trC<?zc/ 
thaw cyclosand deleing salts results from: proper air content 
In the hardened concrete; a suitable alr7vold system In terms 
ot bubble size and sp<'lclng; and adequate concrete strength, 
assumIng the use of sound aggregates and proper mixing, 
placing, handling and curing techniques. 

When unusually Jow or high amounts of an alr·entralnfng· 
admixture are requlrcd to achieve normal ranges of air content 
or if the required amount of air-entraining admixture necessary 
to achieve required levels of air content Is observed to change 
significantly under given conditions, the reason should be 
investigated. In such cases. It Is especIally Important to 
determine: (a) that a proper amount ot air Is contained In tho 
fresh concrete at the point of placement; and (b) that a 
suitable air-Void system (spacing factor) I.s being obtained in 
the hardened concreie. 

FEATURES/BENEFlTS: 
Roady to Use -Solution Is tho proper conconiratlontor rapid, 
accurate dispensing. 

Compatible for Use - MB VR admixture is compatible with 
concreto containing other admiJ;:fures-wateNeduccrs, high· 
range water-reducers, accelerators, retarders. and water 
repellents. The uS;e of MB VR air-entraining admixture with 
Master Builders water-reducIng, set-controlling admixtures 
forms a desirable combination for producing high-quality 
normal or lightweight concrete. Heavyweight concrete 
normally does not contain entrained air. 

It 
II 
• 

t\j'il-l~tf:r 81 Ji[rk.r:, 
T,;:chnc.[{)Q!m. 

NOTE: As stated In ACI212 and otherpublic.'Jtions, whon two 
or more admixtures aro used, each must be added to tho mix 
separately (through dispensers or manually) and must not be 
mixed WIth each other prior to adding to the concrete mix . 

For optimum, consistent perfonnance, the air-entraining 
admixture should be dispensed on damp. fine aggregate or 
with tho Initial batch water. When using lightweight fine 
aggregate. field evaluations should be conducted to determine 
the best method to dispense the air-entralnlng admixture. 

USAGE INFORMATION: 
Add MB VR admixture to the concrete mix using a dispenser 
designed for alr-cntralning admixtures; or .'Jdd manu.'lily using 
a suitable mc.'lsuring device that ensures accuracy within 
plus or mlnus3% ottho required amount. Mcasuretho air 
content ot the trial mix and either Increase or doc·rcase the 
quantity of MB VR admixture to obtain the desired air content 
in the production mix. Check tho air content at the first batch 
and make further adjustments if needed. 

Due to pOSSible changcs in the t.'lctors that affect the dosnge 
rate of MB VR. frequent checks should be made during tile 
course of the work. Adjustments to the dosag.e shOUld be 
based on the amount of entrained air in the mix at the point of 
placement. 

QUANTITY TO USE: 
There is no standard dosage rate for MB VA admixture. Tho 
oxact quantity of alr~entrniriing admixture needed torn given 
air content of concrete Is not prcdictnble bccnuso of differ· 
ences in,concrete making materials. Typical factors which 
might Intluenccthe amount of ontralned air nrc: temperaturo: 
cement. sand gradIng. mix proportions. slump. means of 
conveying and placing. use of extra fine materiels such as fly 
ash, etc. 

The amount of MB VR admixture used will depend upon the 
amount of entrained aIr requlre'd under actual lob conditions. 
In a trial mIx use 1/4 to 4 fl oz/100 Ib (16 to 260 mU100 kg) of 
cemont.ln mixes containing wateNcducing, sot-controlling 
admixtures, the amount of MB VR needed may be somewhat 
less than the amount required in plain concrete. In mixcs 
requiring n higher or lowor dosage to obtain the desired a ir 
content. Consult your local Master Builders representative. 

Buikling TomorrowTogelher4" 
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AIR CONTENT DETERMINATION: 
The totnl nlr content at nonnal weight concrete should bo 
measured In strict accordance with ASTM C 231. 'Standard 
TeSt Method for Air content of Freshly Mixed Concrete by the 
Pressure Method~ or ASTM C 173, 'Standard Test Method tor 
Air Content of Freshly Mixed Concrete by the Volumetric 
Method." The air content of lightweight concrete should only 
be determined using the Volumetric Method. 

The nlr content should be verified by calculating the graVimet
ric air content In accordance with ASTM C 138. 'Unit Weight. 
V[eld,nndAircontent (Gravimetric) at concrete. "Itthctotal air 
content, as measured by the Pressure Mothod or Volumetric 
Method and as Verified by the Gravimetric Method. devIates 
by marc than 1 -112%, the cause should be determined and 
corrected through equipment calibration or by whatever 
process is deemed necessary. 

TEMPERATURE PRECAUTION: 
MB VR admixture should.bestored and dispensed at 
35 ~F (2 uC) or hlgher.AHhoughfrcczlng docs not hnrm 
this product. precautions should be taken to protect it 
from freezing. It it freezes. thaw and reconstitute by mild 
mechanical agitation. Do not use pressurized !lir for 
agrtatlon. 

Master Builders, Inc. 
United States Canada 

PACKAGING: 
MB VR admixture is supplied In 55 U.S. gallon (208 liIer) 
~rums and by bulk delivery. 

CAUTION: 
MB VA admixture Is a CAUSTIC solution. Chomlcal goggles 
and gloves are recommended if transferring or handling large 
quantities at materinl. (Sec MSDS andlor product label for 
complete intonnation.) 

NON-CHLORIDE, NON-CORROSIVE: 
MBNR admixture will not Initiate or promote corrosion of 
reinforcing steel embedded in concrete. prestressed concrete 
or concrete placed on galvanized steel floor and roof systems. 
Calcium chloride Is not an added Ingredient inthe mnnutadure 
of MB-VR admixture. Based on the c:ttO::les ~ frcm 
al iogrccialts used In rrJ.'1I1tladurc, MICRO-AIR admixture 
contributos loss than 0.0001% (1.0 ppm) chloride ions by 
weight of the cement when used at the rate of 1 fl oz per 100 
Ib (65 mL per 100 kg) at cement. 

For suggested specification Information orfor additional 
productdatn on MB-VA nir-entraining admixture, contact your 
local Master Builders representative. 

Mexico 
23700 Chllgrln Boulevard 
Cleveland, Ohio 44122-5."i54 
(BOO) MBT-9990 

3637 Weston Road 
Toronto, Ont.'1rio M9L 1W1 
(800) 387-5862 

Blvd. M.AvIL'1 Camacho 80, 30r Plso 
53390 Naucalpan. Mexico 
011-525-5..~7-5S44 

Fax (216) 831-6910 

®RegIstered Trademark of MBT Holding I\G 
li:>1998, Master Buildeffi, Inc. 

Fax (416) 741-7925 

·V1NSOL Is a rA!lIGtared trademark of HerculAA, Inc. 

Fax 011-525-395-7903 
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RHEOBUILD® 1000 • 
For the production of rheoplastic concrete 

. : Master Builders 
! Technologies 

DESCRIPTION: 
RHEOBUILD 1000 hlgh-mnge. water·reduciog 
admixture, Is one of a complete line of RHEOBUILD 
admixtures formulated to produce rheoplasHe concrete. 
Rheoplastic Concrete flows easify, maintaining high plasticity 
for time periods l;lnmatched by any other superplasticized 
concrete. Yet it has the low water! cement ratio of no-slump 
concrete, providing excellent engineering (hardened) 
properties. The slump-retention chamcteristics of rheq>lastic 
concrete permH the addition of RHEOBUILO 1000 admixture 
at the batch plant . 

This ready-to-use. liquid admixture meets ASTM C 494 
requtrements for Type A and Type F admixtures. 

ADVANTAGES IN THE PLASTIC STATE: 
RHEOBUILD 1000 admixture alds in the production 01 
concrete with these special qualities: 
• Plasticity range of 8 to 11" (200 to 280 mm) 
• Extended slump retention 

Controlled time of set 
_. Cohesive and Mn-segregatfng 

Minimal bleed water 

ADVANTAGES IN THE HARDENED! STATE: 
Through improved cement hydration efficien!v; less 
dependence on consolidation -energy and p~Fmtia' mix 
proportion adjustments. concrete treated wit? 
RHEOBUILD 1000 admixture provides the fallowing 
engineering properties: . 

• Higher eartier strengths than can be achieved with 
conventional supecpJastfclzers 

• Increased ultimate compressive strength 
Higher modulus of elastlcHy 
Improved bond strength to steel 

• Low permeability 

• High durabmty 

.; 
! 
• 

Reduced shrinkage and creep ; 
Highly reliable fn-p~ structural integrity I 

BENEFITS: 
The economic benefits are" both immediate ~ long-terf!1.: 
and extend to the total construction team. Use of rheopJastic 
cOncrete saves job time and cost through hi9her productivity 
rates or reduced labor. The higher early strehgth achieVed 
with rheoplastic concrete allows for accele~' ed construCtiOn 
methods. resulting in completion dates ahe of schedule~ 
Also, rheoplastic concrete pennits engineerf 9 specification 
changes that allow for greater limits on the free-fail of " 
concrete, lift heights and concrete temperatL;res, and " 
potential economic mix adjustments. I 

SLUMP RETENTION VS. TIME 

" (305) 

• 1 (200) 

: 
~ 
.:: 
" ~ 

4 
(100) 

o 

JOBSITE--ADDED 
SUPERPLASTICIZEAS 

RHEOPl..ASTIC CONCRETE 

PLAIN CONCRETE 

2 3 

TIME, hours 
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WHERE TO USE: 
RHEOBUllD 1000 admixture is recommended for use in 
concrete w~e", high plasticity, normal·settlng characteristics 
and accelerated strengths are desired. 

As a raButt of the preceding advantages and benefits. this 
admixture will Improve performance In prestressed, precast 
and ready-mixed concrete applications. 

RHEOBUILD 1000 admixture can be used with porlfand 
cements approved under ASTM. AASHTO or CRD specifica
tions. The use of RHEOBUILD 1000 and a Master Builders 
alr--eotralning admixture is recommendeQ whenever con
crete Is required to wfthstand freeze/thaw cycles. It Is 
strongly re~mended that concrete be properly cured. 

RHEOBUILD 1000 admixture can be used effectively as a 
singular admixture or as a component In a Master Bunders 
admixture system. When used In conjunction with another 
admixture, each admixture must be dispensed separately 
into the mix. 

DIRECTIONS FOR USE: 

Because slump retention Is increased using RHEOBUILD 
1000 admixture, it may be batched at the ready·mix plant as 
opposed to Jobslte addtion often required when using other 
high-range water-reducers. 

NOTE: For directions on the proper evafuation and use of 
RHEOBUILD 1000 admixture in specific applications, 
contact your local Master Bui/ders representative. 

WORKABILITY: 

Concrete containing RHEOBUIlD 1000 admixture has the 
ability to maintain a meoplastic state [8 to 11' (200 to 280 
mm») for up to two hours, n such workability Is required. 
The precise du~tion of workability depends not"only on 
temperature, but also on the type of cement, mix propor
tions, the nature of the aggregates, the method of transport. 
and the dosage rate of RHEOBUILD 1000 admixture. . 

For additional informat!oo on RHEOBUILD 1000 admixture 
or on its use 10 developing a concrete mixture with special 
periormance characteristics, contact your local Master 
Builders representative. 

Master Builders, Inc. 
United States Canada 

I 
QUANTITY TO USE: I 
RHE08UIlD 1000 admixture Is recommended~or use at a . 
rate of 10 to 25 fl oz per 100 Ib (0.6510 1.6 me. per 100 kg) 
of cementitious materials, depend'mg upon the 1pp1iCati~n, 
and the amount of strength'acceleraUon neede or slump 
increase desired. 

this dosage range applies for most concrete m~ using 
average concrete Ingredients. However, variati ns In jot?· 
conditions and concrete materials, sUCh as sill fume, may 
make usage rates outside the recommended c:idsage range 
desirable. In such cases, contact your locaJ Matter Builders 
representative. ! 
RATE OF HARDENING: 
RHEOBUILD 1000 admixture Is 10rmulated to 

. nonnal-settlng characterisUcs throughout its 
dosage range. 

! 
i 

Setting time 01 concrete Is Inftuenced by the ch mlcal and 
physical composition of the basic ingredlenls the con· 
crete, temperature of the Concrete and climatic nditions. 
Trial mixes should be made with job materials t determine 
the dosage required for a specified setting time and a given 
strength requirement 

PACKAGING: 
RHEOBUILD 1000 admixture Is suppUed in 55 
(.208 liter) drums'and bulk delivery. 

TEMPERATURE PRECAUTION: I 
If RHEOBUILD 1000 admixture has frozen. tharat 45 OF 
(7°C) or above and completely reconstiMe by ild 
mechanical agitation. Do n"Ot use pressurized air for . 
agitation. 

NON-CHLORIDE, NON-CORROSIVE: 

RHEOBUllD 1 000 admlxt~re will not initiate or~ romote 
corrosion of reinforcing steel embedded in con ete, 
prestressed concrete or concrete p'aced on ga anized steel 
floor and roof systems. Neither calcium chlorkl, ~or any 
chloride-based ingredients are used In the ma~acture of 
RHEOBUILD 1000. In all concrete appficationsl 
RHEOBUILD 1000 admixture confonns to th&t0st stringent 
or minimum chloride ion limits currently sugge ed by 
construction Industry standards and practices. 

I 
MexIco I 

23700 Chagrin Boulevard 
Cleveland. Ohio 44122·5554 
(800) MBT·9990 

3637 Weston Road 
Toronto, Ontario M9L 1W1 
(800) 387·5862 

Blvd. M. Avila Camacho 80, 3er ~isO 
53390 Nautalpan, Mexico I 

011·525·557'5544 I 
Fax (216) 831-6910 

® Registered Trademark Sandoz, Ud. 
C1996, Master SUnders, Inc. 

Fax (416) 741·7925 
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RIIEOMAC" SFIOG 
(Formerfy MB SF) 
Silica fume mineral admixture 

DESCRIPTION: 
AHEOMAC SF100 dry compacted sUica fume admixture 
is fonnulaled to produce extremely strong, durable concrele 
possessing special performance qualities. RHEOMAC 
SF100 meets ASTM C1240 Standard $pecilication for 
SiNca Fume for Use in Hydraulic-Cement Concrete and 
Mortar. 

BENEFITS: 
RHEOMAC SF100 .mea fume is a critical component in the 
production of high·performance concrete wilh Ihe following 
unigue engineering properties: 

• Dnlmalicaily Reduced Permeability that effectiwly 
fnhibits the ingress of mOisture, chloride's and other 
contaminants into concrete • 

• EffectTve Corrosion Protection- of steel-tooforced 
Concrete. 

"Highly Durable concrete with Increased 
resJstance to: 
'" Corrosion 
· • Abrasion/erosion 
· " Chemical attack 
'. Sulfates 
· • Freezelthaw damage 

·High.strength concrete with strengths In excess 
of 15.000 psi (105 MPa). . 

-l=xtremely High Moduk!s of Elasticity 
exceeding 6.000.000 psi (41l,OOO MPa). 

"Hlgh-Early Strengths that enable more efficient 
imd cost effectiveproduollon of prestressed 
;md/or precast concrete. 

HOW IT WORKS: 
RHEOMAC SF100 silica fume is a micro-fiXing material that 
phyOic8lly fills the voids between eemenl particles. 
RHEOMAC SF100 slflca fume dramalicaly lowers concrete 
permeability, and reduces the size and number of caplilaries. 
that allow contaminants to enter concrete. 

Rapid Chloride PenmeabUIty Test 
MSIfTOT-m 

IU 

As a pozzoian, RHEOMAC SFloo i 
chemicaJy within concrete to increase 
smea., hydrate (CSH) !hat is fonned. 
agent that holds concrete 
Significantly increases the compressrve 
decreases the penneability of concrete. 

WHERETO USE: 
RHEOMAC .SFI 00 silica fume will 
precast, paving, shotcrete and 
appHeations. RHEOMAC 
concrete strength and 
increasing the concrete's resistance 
attack. This makes RHEOMAC 
use in structures exposed to deicing 
garages and bridge decks, as well 
tures. slabs, and in any, construction 
protection provkfed by highly dui;ab",I.; 
concrete. 

25,000 

20.000 

_ 15,000 

Ie 
'0,000 

TypIcal Compressive 
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_.... AHEOMAC SF100 sntCa fume's pozzolanic. and void-fiHing 
prop<>r1ies enable concrete to attain ultra-high compressive 
strengths. RHEOMAC SFIoo siioa fume is ideal for use in 
projects requiring hlgh'strenglhlhlgh perform.nca 
conorete lOr reducing member slzo. Increaslrig span 
lengths, improvfng structural economlcs, and meeting 
othor hlgh-perfonnanoe structural requirements. 

DRY COMPACTED VS. S!.:URRY: 
The hlgh-pemrmance i>enefits of silica fume concrete can 
be achieved by using either dry compacted or slurried foons 
or sijica fume. Dry compacted and slurried forms of sifica . 
fume provide IdenticaJ performance in concrete. Both require 
effective mixing for maXImum results. . 
Master Builders provfdes both dry compacted and slurried 
forrris of ~1ica rume for the convenience of the concrete 
producer in storing. handling and hatching. 

DIRECTIONS FOR USE: 
RHEOMAC SFIoo silica fume is batcl1ed at theready-mlx 
plant in a manner simiar 10 cement or other cementitious 
materials such as lIyash and granulatGd stag. It may be 
batChed In a central or:truck mixer, and may be added at arrt 
point in the batcl1ing prooess. Follow ASTM Co94 proce
dures to ensure ektiVe mIxing and OlSUlbution throughout 
the mixer. 

QUANTITY TO USE: 
RHEOMAC SF1 00 siica fume is recommended for use at 
an addition rate of 5 to: 15% by weight of cement Dosage 
rates m~ vary according to application and desired 
concrete properties. Fqr dosages outs!de the recommended 
rB:nge, contact" your Io¢aI Master Builders represeotatfw. 

STORAGE"lHANDLlNGlDISPENSING: 
RHEOMAC SF100 ,iica fume stores. handles, and 
dispenses similar to cement or fly ash. In bufk. 
RHI'OMAC SFIoo silica fume may be stored in a silo. 
Packaged material may be stored Indelinitely in a dry atea 
RH~OMAC SFloo siica fume requires ~o special . 
disP,onslog equipment 

. Master Builders, Inc. 
United States canada 

PACKAGING: I : 
RHEOMAC SFtoo silica fume is available ift 251" (/1.6 kg 
shreddable bags. 50 I" (23 kg) bags, 2,000 ,,(907 ~g) bulk 
bags or bulk delivery. I i 
SPECIFIC GRAVITY: t;· 
The specific gravity of RHEOMAC SFloo s·1ea fum~ is 2.2. 

COMPATIBILITY: i 
RHEOMAC SFioo silea fume can be used ·th Por~and 
cements approved under ASTM, MSHTO. r CRD ~ 
specifications. It is compatible with most rete a lx-
tures, including .. Master BUilders admixtur . RHE MAC 
SFIoo silea fume Is I"OC9mmended for use ·th hlg/i-range 
water-reducing edmlxtu(<IS, such as RHEO ILD 1000 
admbdure. for maximum workabifitywhile m • taininp a low 
water-cementitious materials· ratio. : 

RPJE OF HARDENING: 
Setting ~me of ooncreta ts inffuenced by th C/1e~ and 
physical composition of the cement and! or ment~ 
used to produce ttle OOflcrete. temperature f the rete, 
weather conditions. and Ihe use of chemica admi 6$. 
Trial mixes shoukl be mpde with job mate' to det Ine 
the set1i1g time of a specifio mixture. ! 

I : 
NON-CHLORIDE: . .! 

AHEOMAC SF100 silica fume will not initial. or ~ote 
corrosion of reinforcing steel embedded in ~ncrete.i 
prestressed concrete. or concrete placed 0fa1va~.: ed 
steel floor and roof systems. Neither calciu chfo· nor 
any ohloride-based ingrOdIents "'" used in m facture 
of RHEOMAC SFIoo $Ilea fume. ! 

i 

I i I . 

! 
I , 

23700 Chagrin BouleYfUd 
Cleveland, Ohio 441~-5554 
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PACf<AGING: 
POZZOUTH 300-R admi>\lure Is supplied In 55 U.S gallon, ' 
(20B,Iit!>r) drums and bybiJlk delivery. 

F.or additional information.pn POZZOUTH300-R 
admixture or on its use in (ie:veloping aC9OQf'ete mix:: with 
~a1 pelformanoe. ch~eristlcs, coritactyour l,ocaI 
Maste~ Builders represel$tiv.. ' 

canada 

., 
I 

i I , 
I 

TEMPERATURE PRECAUTION: ' ! 
n POZZOUTH 300-R admixture has frozen, ttu!w at 
35 <F (2 <0) or above and completely ~by mi d 
mechanical agitation .. Do not use pressurized rfor 
agitatfon. 

1 
I 
" I 
I 
i 

MexiCo ; 

I 
I 

I 

I 
I 
I 

I 

Mas'~r Builders, Inc. 
Unfll!!l~ 
23700'Chagrin Boulevard 
Clevelohd, Ohio 44122·5554 
(BOO1~T.g9!lO 

3637 Weston Road 
Toronto; Ontario M9L 1W1 
(800) 387-5862 

Blvd. M. Avila camacho SO, 3er Fiso 
53390 Naucalpan, Mexico I 
011-525-55T,5544 , , • 
FoxOl1~7003 ' 'Fax \4'16)831-6910 

! 
I 

eReg~red Trademark of MST Hokiing AG 
C199~. Master Builders; Inc. 

I 

Fax (416) 741-7925 
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APPENDIXC 
Photographs of Overlay Construction Operation 

Figure 1. Calibrating finish grade height .......................•..•••. ; .........•.•......•........•...•.•••••.•.••......• C-2 

Figure 2. Mixing grout for overlay bond strength .................................................................... C-2 

Figure 3. Spreading silica fume concrete for the overlay ......................................................... C-3 

Figure 4. Spreading silica fume concrete by hand .................................................................... C-3 

Figure 5. Concrete paver spreadiug silica fume concrete ......................................................... C-4 

Figure 6. Spray bars and a finish board on the back of the concrete paver ........................... C-4 

Figure 7. Repairing pits by hand left by the concrete paver ..................................................... C-5 

Figure S. Hand finishing the edge ofthe bridge deck ............................................................... C-5 
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Figure 1. Calibrating finish grade height. 

Figure 2. Mixing grout for overlay bond strength. 
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Figure 3. Spreading silica fume concrete for the overlay. 

Figure 4. Spreading silica fume concrete by hand. 
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Figure 5. Coucrete paver spreading silica fume concrete. 

Figure 6; Spray bars and finish board on the back of the concrete paver. 
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Figure 7. Repairing pits by hand left by the concrete paver . 

. Figure 8. Hand finishing the edge of the bridge deck. 
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Figure 9. Final finish made with a Fresno float. 

Figure 10. Surface texturing with a tine float: 
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Figure 11. Spraying white curing compound. 

Figure 12. Curing deck with burlap blanket. 
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Figure 13. Wetting burlap and covering overlay with plastic for 72 hours. 

Figure 14. Removing curing blanket on the completed overlay. 
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To 

From 

Subjeet 

Oklahoma Department of Transportation 
Research & Development Division 

Gary Williams 

Michael E. Sawyer ,~ 
( .-

Field Report (profilograph Testing of Silica Fume Overlay Bridge) 
Item 2211 

Date October 27, 1999 

Profilograph work has been completed on the Silica Fume overlay bridge and approaches. The table 
below shows the profilograph readings along with the numbers from the K.J. Law Profilometer. 

LOCATION PAY ROUGHNESS (inches/mile) 
FACTOR 

PROFILOGRAPH PROl?ILOMETER 

Northbound Outside lane 1.05 6.33 7.5 

Northbound Inside lane 1.05 5.21 5.06 

Southbonnd Outside lane 1.01 20.43 25.26 

Southbound Inside lane 1.05 12.49 11.79 

The coefficient of variation for the profilometer in the above table is 7.63%. This figure is slightly 
higher than has been seen in roadway testing (an average of 6%). The interim report will be 
completed by the end of October and will contain the results of all the profilometer testing to date. 

From the standpoint of profilograph smoothness, this is one of the smoothest bridges that the 
,Research office knows about in the state. The maximum allowable roughness on the typical bridge in 
new construction is 40 inlmi. The average bridge is approximately 27 inlmi. Anything under IS inlmi 
is awarded the highest pay factor (1.05). Taking these figures into consideration, the Silica Fume 
overlay seems to be a success. Additional factors like performance over time will need to be 
considered, but the start is very encouraging. 

D-2 



SITE: 
LANE: 
DRIVER: 
OPERATOR: 
DATE: 
TIME: 

SKID DATA SHEET 

035-10-36 Carter 
NEOL 
RMB 
JAL 
11/01/1999 
10:45:04 

Page ~ of--JL- . 

------------------------------------------------------~-----------------

REF SN AIR TEST CYCLE 
POST SN WHEEL PEAK TEMP TIME NUMBER EVENT 
------ -------- ---------
20.331 52.9 Left 94.5 61.7 10:44:27 510014585 

",<' 

20.370 43.4 Right 88.6 6i.7 10:44:31 510014586 BRIDGE 
20.412 50.9 Left 78.4 60.8 10:44:35 510014587 

SKID TEST DISCLAIMER 
This test is conducted solely for the purpose of generating input data for priority programming of maintenance and construction projects. 

Tests are performed by field personnel not trained nor expert in scientific testing procedure. While every effort is made to conduct tests 
accurately, tests are not subject to rigorous scientific control. The test results are calculated as the product of a mechanical test wherein 
a skid trailer tire interfaces with the road surface providing an approximate value which may be converted to a coefficient of friction only 
for that portion of the road surface actually in contact with the tire of the test trailer. The calculated coefficient of friction has value only 
as to the surface actually tested and no attempt should be made to use this test as a means of evaluation of untested surface areas 
or for correlation of this test with tests of other tested surface areas .. 
TEST IS PERFORMeD SOLEY FOR THE PURPOSES INDICATED AND NO REPRESENTATIONS AS TO ITS ACCURACY, RELIABILITY, 
OR APPLICABILITY FOR OTHER PURPOSES ARE EXPRESSED OR IMPLIED. 

Rev. October 1, 1990 Oklahoma Department of Transportation, Traffic Engineer Division Fonn TE·2-468 
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SITE: 
Ll\NE: 
DRIVER: 
OPERATOR: 
DATE: 
TIME: 

REF 
POST SN WHEEL 
------
20.331 5i.5 Left 
20.370 53.4 Right 
20.412 52.0 Left 

SKID DATA SHEET 

035-10-36 Carter 
NEIL 
RMB 
JAL 
11/01/1999 
10:49:29 

SN AIR 
PEAK TEMP 

87.9 61. 7 

TEST CYCLE 
TIME NUMBER 

-------- ---------
10:48:53 510014591 

EVENT 

89.9 6i.7 10:48:56 510014592 BRIDGE 
78 .. 2 61. 7 10:49:00 510014593 

SKID TEST DISCLAIMER 

Page ~ of-----'L- . 

This test is conducted solely for the purpose of generating input data for priority programming of maintenance and construction projects. 
Tests are performed by field personnel not trained nor expert in scientific testing procedure. While every effort is made to conduct tests 
accurately, tests are not subject to rigorous scientific control. The test results are calculated as the product of a mechanical test wherein 
a skid trailer tire interfaces with the road surface providing an approximate value which may be converted 10 a coefficient of friction only 
for that portion of the road surface actually in contact with the tire of the test trailer. The calculated coefficient of friction has value only 
as to the surface actually tested and no attempt should be made to use this test as a means of evaluation of untested surface areas 
or for correlation of this test with tests of other tested surface areas~ 
TEST IS PERFORMED SOLEY FOR THE PURPOSES INDICATED AND NO REPRESENTATIONS AS TO ITS ACCURACY, RELIABILITY, 
OR APPLICABILITY FOR OTHER PURPOSES ARE EXPRESSED OR IMPLIED. 

Rev. OCtober 1, 1990 Oklahoma Department of Transportation, Traffic Engineer Division Form TE·2-46B 
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SITE: 
LANE: 
DRIVER: 
OPERATOR: 
DATE: 
TIME: 

REF 
POST SN WHEEL 
------
20~4i2 48.6 Left 
20.370 48.9 Right 
20.331 51.5 Left 

SKID DATA SHEET 

035-10-36 Carter 
SBOL 
RMB 
JAL 
11/01/1999 
10:42:56 

SN AIR 
PEAK TEMP 

85.6 60.8 
98.5 60.8 
86.7 60.8 

TEST CYCLE 
TIME NUMBER 

-------- ---------
10:42:25 510014582 
10:42:29 510014583 
10:42:33 510014584 

SKID TEST DISCLAIMER 

Page~of~. 

EVENT 

BRIDGE 

This test is conducte9 solely for the purpose of generating input data for priority programming of maintenance and construction projects. 
Tests are performed by field personnel not trained nor expert in scientific testing procedure. While every effort is made to conduct tests 
accurately, tests are not subject to rigorous scientific control. The test results are calculated as the product of a mechanical test wherein 
a skid trailer tire interiaces with the road surface providing an approximate value which may be converted to a coefficient of friction only 
for that portion of the road surlace actually In contact with the tire of the test trailer. The calculated coefficient of friction has value only 
as to the sunace actually tested and no attempt should be made to use· this test as a means of evaluation of untested sunace areas 
or for correlation of this test with tests of other tested surface areas .. 
TEST IS PERFORMED SOLEY FOR THE PURPOSES INDICATED AND NO REPRESENTATIONS AS TO ITS ACCURACY, RELIABILITY, 
OR APPLICABILITY FOR OTHER PURPOSES ARE EXPRESSED OR IMPLIED. 

Rev. October 1, 1990 Oklahoma Department of Transportation, Traffic Engineer Division Form TE-2-46B 
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SITE: 
LANE: 
DRIVER: 
OPERATOR: 
DATE: 
TIME: 

REF 
POST SN WHEEL 
------
20.412 50.2 Left 
2.0.370 53.0 Right 
20.331 46.7 Left 

SKID DATA SHEET 

035-10-36 Carter 
SBIL 
RMB 
JAL 
11/01/1999 
10:47:34 

SN AIR TEST 
PEAK TEMP TIME 

--------
77.1 61.710:47:13 
83.4 6i.710:47:.17 
72.2 60.8 10:47:20 

CYCLE 
NUMBER 

---------
510014588 
510014589 
510014590 

SKID TEST DISCLAIMER 

Page~of~. 

EVENT 

BRIDGE 

This test is conducted solely for the purpose of generating input data for priority programming of maintenance and construction projects. 
Tests are performed by field personnel not trained nor expert in scientific testing procedure. While every effort is made 10 conduct tests 
accurately, tests are not subject to rigorous scientific control. The test results are calculated as the product of a mechanical test wherein 
a skid trailer tire interfaces with the road surlace providing an approximate value which may be converted to a coefficient of friction only 
for that portion of the road surface actually in contact with the tire of the test trailer. The calculated coefficient of friction has value only 
as to the surface actually tested and no attempt should be made to use this test as a means of evaluation of untested surface areas 
or for correlation of this test with tests of other tested surface areas .. 
TEST IS PERFORMED SOLEY FOR THE PURPOSES INDICATED AND NO REPRESENTATIONS AS TO ITS ACCURACY, RELIABILITY, 
OR APPLICABILITY FOR OTHER PURPOSES ARE EXPRESSED OR IMPLIED. 

Rev. October 1. 1990 Oklahoma Department of Transportation. Traffic Engineer Division Form TE-2-46B 
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Compressive Strength Test Report lrerracon In general compliar>ee with ASTM. 

Terracon Project No. __ ~0~3~9",,9=1~1~5~9,--__ 
Report No. _____ ~1L. ____ _ 

Client 

Attn: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 08/06/99 

Sample~ by: Callaway 
Time: 12: 30 

Placement Description: I -35 overlay 

832 NW 67th Street 
Oklahoma City. OK 73116 
1405) 848-1607 

Project Carter County Bridge Overlay 
I-35 Bridges 

Material: {COlICfete, grout, mortarl ,C~O~N~C~R~E~T~E,,-________ _ 

Design Strength at =2~8,-___ days 6000 psi 

Material Supplier: "J~o~e=-B""r~o~wn",, ____________ _ 
___________________ Delivery Ticket No: ,6,,6,,1,,5,,1"--____ Truck No.: ,,1,,6,,2,,3'--__ _ 

Sample location: far right north 
bound lane, mile marker 47 

Placement Method: direct discharge 
(direct disel>arge, crillle and bucket. pump) 

Field Test Data 
Test Result 

Slump, jn. 5 .25 

Air Content, % 4 • 0 

Mix 1.0. No.: SILICA AA 
Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size (cu.yd.): _5 ___ Cu,Yd placed: ______ _ 

Water added on site, gal.: ____________ _ 

Batch time: ______ Time in mixer, min.: ___ _ 
[the preceeding information obtained from deliyery ticketl 

Specification 

Concrete Temperature, OF ________ ..E8~2'__ _______ c __________________ -:-

Ambient Temperature, OF 74 
Plastic Unit Weight, pcf 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

inches 

Specimen Size, inches 

Cross-Section Area, sq. 

As Received Specimen W 

Tested By 

t .. Ibs. 

6x12 

A 

6 
28.27 
28.1 

Burton 

B 

6 
28.27 

27.9 
Burton 

o ate su b . d [b mrtte to a oratory 08/09/99 

C D 

6 6 
28.27 28.27 
28.0 28.1 

Soeaks Speaks 
Date Tested 08/13/99 08/13/99 09/03/99 09/03/99 
Age at Test, days 

Fracture Type 

9th, psi 

7 
c 

7 

c. 

28 28 
d d 

Min. Compressive Stren 

Total load, Ibs. 

Compressive Strengt 

170000 182000 200000 190000 
h, psi 6010 6440 7070 

Comments: __________________ _ 

Distribution: Wildcat Concrete Services, Inc. (2) 

ODOT (1) Ms. Kimberly Gordon 

~[!;]0lZl[]ll~~ 
abcdefu 

Fracture Types 

D-7 

6720 

Notes: 
o Reid mix aOO flekl test "ata provided by Othefs 

00 Field test data by Terracon;(I general compliance 

with sampling ASTM C 172, Casting Specimens C 31, 

Slump C143, Air Content C 173 or C Z31, Temper~lure 

C 1064, Unit WeIght C 138 

Reviewed by: Thomas Hawes 

Construction Services Mgr. 



Compressive Strength Test Report lrerracon In generill cQmpliancll with ASTM. 

Terracon Project No. __ ~0~3~9,-,,9=1~1~5~9,,--__ 
Report No. _____ ~2"_ ____ _ 

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Attn: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 08/06/99 

Sampled by: Callaway 

Time: 3: 50 

Placement Description: 1-35 overlay 

Sample Location: on bridge, far right 

north bound lane 

Placement Method: direct discharge 
(direct discllarge, crane and buckel, pumpl 

Field Test Data 
Test Result 

Slump, in. 3 • 0 

Air Content, % 6 . 2 

832 NW 67th Str~et 
Oklahoma City, OK 73116 
14051848-1607 

Project Carter County Bridge Overlay 
1-35 Bridges 

Material: (coner.e1e. grout, monarl =C~o~n~c~r=-=e~t~e,-________ _ 
Design Strength at =2~8,-____ days 6000 psi 

Material Supplier: ~J~o~e,-,B""r~o~wn,,", ____________ _ 
Delivery Ticket No: ,6,,6,,1,,5,,6'-____ Truck No.: .1,,6,,2,,3'-__ _ 

Mix 1.0. No.: SILICA AA. 
Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size {cu.yd.J: ___ CU.Yd placed: ______ _ 

Water added on site, gal.: ,8'-___________ _ 
Batch time: Time in mixer, min,: ____ _ 
(the preceeding C,"7f'-'m-.~ti~'"~'~b~,,7,""'-c;-1'rom delivery tiGkel1 

Specification 

Concrete Temperature, OF ________ ~8~2"_ __________________________ _ 

Ambient Temperature, OF 88 

Plastic Unit Weight, pcf 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

Specimen Size. inches 

Cross· Section Area, sq. 

As Received Specimen W 

Tested By 

inches 

t.,lbs. 

Date Tested 

Age at Test. days 

Fracture Type 

9th. psi Min. Compressive Stren 

Total load, Ibs. 

Compressive Strength • psi 

Comments: 

6 12 x 

A 

6 
28.27 
27.5 

Burton 
08/13/99 

7 
c 

180000 
6370 

B 

6 
28.27 
27.5 

Burton 
08/13/99 

7 
c 

225000 
7960 

Date submitted to laboratory 08/09/99 

C 

6 
28_27 
27.9 

Speaks 
09/03/99 

28 
a 

210000 
7430 

D 

6 
28.27 
27.8 

Soeaks 
09/03/99 

28 
a 

205000 
7250 

Notes: 
o Field mix and field leSI data provided by Olhers 

00 field lesl dala by Terracon in general compliance 

Distribution: Wildcat Concrete Services, Inc. (2) 
wilh sampling ASTM C 172. Castlng Specimens C 31. 
$IlJmp C143. I>J.r Conlenl C 173 or C 231. TempelallJ.e 

C 1064. Unit Weight C 138 
onOT (l) Ms. Kimberly Gordon 

~QJ!6l0~[[j]~ 
abcdefu 

Fracture Types 

D-8 

Reviewed by: Thomas Hawes 

construction Services Mqr. 



In general campnanee with AS'TM. ·1lerracon Compressive Strength Test Report 

Terracon Project No. __ ~0~3~9~9=1~1~5~9,-__ 

832 NW 67th Street 
Oklahoma City, OK 73116 
(4051848-1607 

Report No. _____ ~3'_ ____ _ 

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Attn: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 08/10/99 

Sampled by: Stevenson 

Time: _____ _ 

Placement Description: northbound land 

east shoulder 

Sample Location: 40 I from south end 

Placement Method: direct discharge 
(direct discharge. erane atld bucket. pumpl 

Field Test Data 
Test 

Slump. in. 

, Result 

3.5 

Air CO,ntent, % 

Concrete Temperature, of 

Ambient Temperature, of 

Plastic Unit Weight, pef 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

inches 

SpeCimen Size, inches 

Cross·Section Area, sq. 

As Received Specimen W 

Tested By 

t .. Ibs. 

6 12 x 

A 

6 

28.27 
28.4 

Burton 

4.2 

88 

95 

B 

6 

28.27 
28.5 

Burton 

Project Carter County Bridge Overlay 
I 35 Bridges 

Material: Iconcrete. grout. mortSfI C=o~n~c~r~e=t~e,--________ _ 

Design Strength at =2~8,_ ____ days 6000 psi 

Material Supplier: "J~o~e,-B=r~o~wn= ____________ _ 
Delivery Ticket No: ________ Truck No.: _____ _ 

Mix 1.0. No.: SILICA AA 

Coarse aggregate siie: _____________ _ 

Admixtures: _________________ _ 

Batch size Icu.yd.): ___ CU.Yd placed: ______ _ 

Water added on site. gal.: ____________ _ 

Batch time: ::::=::::o:-:::==-, Time in mixer. min.: ____ _ 
, (the, precee<:lil'lg Informatlon obtained from delivery ticket) 

~I?ecification 

5.5-7.5 

Date submitted to laboratory 

C D 

6 6 
28.27 28.27 
28.6 28.5 

Speaks Speaks 

Date Tested 08/17/99 08/17/99 09/07/99 09/07/99 
Age at Test. days 

Fracture Type 

9th, psi Min. Compressive Stren 

Total Load, lbs. 

C0l!lpressive Strength • psi 

Comments: 

7 7 

c c 

145000 152000 

5J.30 5380 

28 
a 

175000 
6190 

28 
d 

-:1"£ Hlt.l. 
173000 

6120 St." 41999 

Notes: 
o Field mix and field test data provIded by others 

~ Field test data bv Terraeon In general compliance 

D 

.Distribution: Wildcat Concrete Services. Inc. (2) 

OOOT (1) Ms. Kimberly Gordon 

with sampling ASTM C 172. Castil'lg Specimens C 31 • 
S!l1I11P C143. Air Content C 173 or C 231. Temperature 

C 1064. Unit Weight C 13S 

~QJ~l21[[]]~~ 
abcdefu 

Fracture Types 

D-9 

Reviewed by: Thomas Hawes 

Construction Services Mgr. 



Compressive Strength Test Report 
In general eompliance with ASTM. lrerracon 

Terracon Project No. __ ~0~3~9,-,,9=1~1~5~9,--__ 

832 NW 67th Street 
Oklahoma City, OK 73116 
(405) 848-1607 

Report No. _____ -'4'--____ _ 

Client Wildcat Concrete S"ervices, Inc. 
PO BOX 750075 
Topeka, KS 56675 

Attn: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 08/13/99 

Sampled by: Callaway 

Time: 2: 35 

Placement Description: south bound lane 

Sample location: truck #4 I right 
before bridge 

Placement Method: direct discharge 
(direct discharge, crane:and bucket. pump) 

Field Test Data 
Test Result 

Slump, in. 3 . 75 

Air Content, % 8 • 9 

Project Carter County Bridge Overlay 
I-35 Bridges 

Material: tconerer9. graut, monar) ,C~o~n~c~r=e~t~e~ ________ _ 

Design Strength at ~2~8,-___ days 6000 psi 

Material Supplier: "J~o~e"-B",,,r~o~wn= ____________ _ 

Delivery Ticket No: ,6~6~2~4,,",,3,-____ Truck No.: =1~5~9~8,,-__ _ 

Mix r.D. No.: SILICA AA 
Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size (eu.yd.): CU.Yd placed: ______ _ 

Water added on site, gal.: =5'-__________ _ 

Batch time: :-;---::--::-C-':-. TIme in mixer, min.: 
(tile preceedlng information obtained from delivel'f ticket) 

Specification 

Concrete Temperature, OF _________ ·8=8 ___________________________ _ 

AmbIent Temperature, OF 79 

Plastic Unit Weight, pcf 

Laboratory Test Data (ASTM C 39) 
Nominal SpeCimen Size 

Specimen No. 

inches 

6x12 

A 

6 
28.27 

B 

6 

28.27 

Date submitted to laboratory 

C D 

6 6 

28.27 28.27 
Specimen Size, inches 

Cross-Section Area, sq. 

As Received Specimen W 

Tested Bv 

t., Ibs. 27.9 27.8 28.1 28.2 !.J'J; ,,;EI\ fr:~ 11:""., •• ~ 
Tanner TaIUler 

Date Tested 08/20/99 08/20/99 09/10/99 09/10/99 AI G 261 999 
Age at Test, days 

Fracture Type 

Min. Compressive Streng 

Total Load, Ibs. 

Compressive Strength 

Comments: 

th, psi 

• psi 

7 

d 

167000 
5910 

7 28 

c 

152000 
5380 

Distribution: Wildcat Concrete Services, Inc. (2) 

ODOT (1) Ms. Kimberly Gordon 

~[]0121[]]ruJ~ 
abcdefu 

Fracture Types 

0-10 

28 

"'ii'~ 1St 1.1"" 

Notes: 
o Fiel(! mix an(! fiel(! test data provided by others 

IX] Field test data by Terracon In general compliance 

v .. U~ ... 

with $ampling ASTM C 172. Casting Speeimens C 31. 

Slump C143. Air Content C 173 or C 231. Temperature 

C 1064. Unit Weight C 136 

Reviewed by: Thomas Hawes 

Construction Services Mqr. 



Compressive Strength Test Report lrerracon In geMfal compfiance with ASTM. 

Terracon Project No. __ ~0~3~9,-,,9~1~1~5~9,--__ 

Report No. _____ ~5"------

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Attn: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 08/20/99 

Sampled by: Broomfield 

Time: 2: OOAM 

Placement Description: Bridge Deck Paving 

Sample Location: South Bound right 

lane 

Placement Method: Paving Machine 
[direct dise/large. crane and buCket. pump) 

Field Test Data 
Test Result 

Slump. in. 3 .25 

Air Content. % 9 . 4 

832 NW 67th Street 
Ok'iahoma City, OK 73116 
(405) 848-1607 

Project Carter County Bridge Overlay 
I-35 Bridges 

Material: [concrete. grout. monar) ,C~o~n~c==r~e~t~e,-________ _ 
Design Strength at =2~8,-___ days 5000 psi 

Material Supplier: ,J~o~e=--=B~r~o~wn'!.!!~ ___________ _ 
Delivery Ticket No: ________ Truck No.: ,,1~6~2~3'_ __ _ 

Mix 1.0. No.: SILICA flM" 

Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size (cu.yd.): Cu.Ydplaced: ______ _ 

Water added on site, gaL: ____________ _ 

Batch time: ______ Time in mixer. min.: ____ _ 
[the preceeding information obl:Bined from delive.y ticket) 

Specification 

Concrete Temperature, of ________ -"8~6'_ __________________________ _ 

Ambient Temperature, of 78 

Plastic Unit Weight, pef 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

6 12 X o ate su mltte to a oratory b . d I b 08/21/99 

inches 

Specimen Size. inches 

Cross-Section Area, sq. 

As Received Specimen W 

Tested By 

Date Tested 

Age at Test, days 

Fracture Type 

t .. Ibs. 

gth, psi Min. Compressive Stren 

T.otalload, Ibs. 

Compressive Strength , psi -

Comments: 

A 

6 

28.27 
28.4 

Burton 

08/27/99 
7 

b 

220000 
7780 

B C 

6 6 

28.27 28.27 

28.4 28.4 

Tanner TaIU1er 

09/17199 09/17/99 

28 28 

c c 

230000 227000 

8140 8'030 

Distribution: Wildcat Concrete Service"s, Inc. (2) 

ODOT (1) Ms. Kimberly Gordon 

~QJ00~~~ 
abcdefu 

Fracture Types 

D-ll 

q ~'" (9 .~~~ 
A q:.c "'#' 

• '(C' .,? , 
c ~")_ . Ie 

~ 
<9.9, 

~'b 
Notes:' • <L, 
o Field mix and field test data provided by others v ~ 
00 FIeld test data by TSffaCOl'l in general compliance 

with sampling ASTM C 172. Casting Specimens C 31. 

Slump C143, Air Content C 173 or C 231. Temperal1Jre 

C 1064. UnitWeiglltC 138 

Reviewed by: Thomas Hawes 

Construction Services Mqr. 



Compressive Strength Test Report lrerracon III general compliance with ASTM. 

Terracon Project No. __ ~0~3~9<z9~1~1~5~9,---__ 

Report No. _____ -'6'---____ _ 

Ann: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 08/20/99 

Sampled by: Broomfield 
Time: 3: 0 QAM 

Placement Description: Bridge Deck 

Sample location: Right south bound lane 

Placement Method: Paving Machine 
(direct dtscharge. crane and bucket. pump) 

Field Test Data 
Test Result 

Slump, in. 3 . 25 

Air Content. % 5 . 6 

Project Carter county 
1-35 Bridges 

832 NW 67th Street 
Oklahoma City, OK 73116 
(4051848·1607 

Bridge Overla:y 

Material: (conc:ete. grout. mortarl ~C~o~n~c~r~e=-=t~e,-________ _ 
Design Strength at,~2~8~.~ ___ days 5000 psi 

Material Supplier: =J~o~e,---B~r~o~wn~ ____________ _ 
Delivery Ticket No: _______ Truck No.: ~1",6,,2,,5,-__ _ 

Mix 1.0. No.: SILICA "Mn 

Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size Icu.yd.}: Cu.Yd placed: ____ -'--__ 

Water added on site, gal.: ____________ _ 

Batch time: ______ Time in mixer. min.: ____ _ 
(the preceeding IIlformadon obtained from der.very tickett 

Specification 

Concrete Temperature, OF ________ --"8~4'_ __________________________ _ 

Ambient Temperature, OF 81 

Plastic Unit Weight. pet 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

6 12 x , su ml e a ora ory Dte b'ttdtolb 08/21/99 

inches 

Specimen Size, inches 

Cross·Section Area, sq. 

As Received Specimen W 

Tested By 

Date Tested 

Age at Test, days 

Fracture Type 

t., lbs. 

Qth, psi Min. Compressive Stren 

Total load. lbs. 

Compressive Strength • psi 

Comments: 

A 

6 

28.27 

27.9 

Burton 
08/27/~99 

7 

b 

240000 
8490 

B C 

6 6 

28.27 28.27 

27.9 27.9 

Tanner Tanner 
09/17/99 09/17/99 

28 28 

a b 

245000 232000 

8670 8210 

Distribution: Wildcat Concrete Services, Inc. (2) 

ODOT (1) Ms. Kimber 1 y Gordon 

t31[:g0lZlmJ~~ 
abcdefu 

Fracture Types 

D-12 

Notes: 
o Field mi:o: and Held test dau p!'ovlded bV others 

1KI Field test d~n by Terraeon in general eomplla{lce 

with sampling ASTM C 112, Casting Specimens C 31. 

Slump C143, Air Contellt C 113 or C 231, Temperature 

C 1064, UllitWeiglltC 138 

Reviewed by: Thomas Hawes 

Construction Services Mqr. 



Compressive Strength Test Report llerracon In general compliance with ASTM. 

Terracon Project No. __ ~0~3"",9~9~1~1~S,,,,9 __ 
Report No. ______ ~7 _____ _ 

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Attn: Mr. Raymond E. May 

Field Mix Data 

832 NW 67th Street 
Oklahoma City, OK 73116 
(405) 848-1607 

Project Carter County Bridge Overlay 
I 35 Bridges 

Sample Date: 08/27/99 Time: 12: OS Material: (cor.c:rete. grout, momr) ,C~o~n~c~r~e=-,t~e,-________ _ 
Sampled by: calla~,~,a~YL _______ -:-___ Design Strength st.~ __ days =5~0~0~0,,-____ psi 

Placement Description: north bound left Material Supplier: "J~o~e,--B""r~o~wn",-____________ _ 
"l"a"n"e'---________________ Delivery Ticket No: _______ Truck No.: .1,,6,,2,,4'--__ _ 

Sample Location: .T~ru=c=k'-'#~l=_ ________ _ 

Placement Method: direct discharge 
(direct discharge. crane and bucltet. pumpl 

Fieid Test Data 
Test Result 

Slump, in. 2 • 0 

Air Content. % 4 . 9 

Mix l.D. No.: SILICA IIAA" 
Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size (cu.yd.J: ___ CU.Yd placed: ______ _ 

Water added on site, gal.: ____________ _ 

Batch time: ,-:--,,--::-c::-c:-. Time in mixer, min.: ____ _ 
(Ihe prec;eadlng Information Obtained from delivery ticket! 

Specification 

Concrete Temperature, of ________ -"8~9 ________________ --,-________ --.,-__ 

Ambient Temperature. of 86 

Plastic Unit Weight, pcf 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

Specimen Size, inches 

Cross-SectiOn Area, sq. 

As Received Specimen W 

Tested By 

inches 

t •• lbs. 

Date Tested 

Age at Test, days 

Fracture Type 

gth, psi Min. Compressive Stren 

Total Load, Ibs. 

Compressive Strength , psi 

Comments: 

6xl2 

A 

6 
28_27 

28.6 
Speaks 

09/03/99 
7 
b 

222000 
7850 

B 

6 
28.27 
28.7 

Soeaks 
09/03/99 

7 
c 

210000 
7430 

o ate su b . d I b mltte to a oratory 08/28/99 

C 

6 
26.27 
28.6 

09/24/99 
28 

D 

6 
28.27 
28.7 

09/24/99 
28 

Notes: 
o Field mix and field test dau provided by others 

1&1 Field lUI data by Terracon in general compliance 

Distribution: Wildcat Concrete Services, Inc. (2) 

ODOT (1) Ms. Kimberly Gordon 

with sampling ASTM C 172. Casting Specimens C 31. 

Slump C143. Air Contetlt C 173 01 C 231, Temperature 

C 1054. Unit Weight C 138 

Reviewed by: Thomas Hawes 

[g]QJ0121[!]llll~ 
abcdefu 

Fracture Types 

D-13 

Construction Services Mqr. 



Compressive Strength Test Report lrerracon In genllfal compliance with ASTM. 

Terracon Project No. __ ~0~3,,-,,9~9~1~1~5~9,-__ 
Report No. _____ '-"8 _____ _ 

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Attn: Mr. Raymond E. May 

Field Mix Data 

832 NW 67th Street 
Oklahoma City. OK 73116 
(405) 848-1607 

Project Carter COUnty Bridge Overlay 
I-35 Bridges 

Sample Date: 08/26/99 Time: cAM"'-_____ Material: Iconcrete. grout. mortarJ ,C~o~n~c~r=e~t~e~ ________ _ 
Design Strength at ~2~8,--___ days 6000 psi Sampled by: ,S"l,;o"a"n"--___ ---: __ --:----:--:-__ _ 

Placement Description: approach to bridge Material Supplier: "J~o"e'---B""r~o"wn"' ____________ _ 
deck Delivery Ticket No: ,6,,2,,0,,5~3"-____ Truck No.: "1~5,,1~1,---__ _ 

Sample location: north bOWld lane, left 
of center 

Placement Method: direct discharge 
(ditect discharge. crane and bucket. pump) 

Field Test Data 
Test Result 

Slump. in. 1.25 

Air Content, % 5 . 3 

Mix I,D. No.: SILICA M 
Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size fcu.yd.): CU.Yd placed: ______ _ 

Water added on site, gal.: ____________ _ 

Batch time: :-:-_-:--:---:--:- Time in mixer, min.: ____ _ 
[the preceeding iroforrnation obtained ftom delivery ticket) 

Specification ", 

Concrete Temperature, OF ________ ~8~9"__ __________________________ _ 

Ambient Temperature, OF 84 

Plastic Unit Weight, pet 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No, 

6x12 • , 0'" Oat subm'tted to lab tory 09/09/99 

inches 

Specimen Size. inches 

Cross·Sectron Area, sq. 

As Received Specimen W 

Tested By 

Date Tested 

Age at Test. days 

Fracture Type 

t.,lbs. 

gth. psi Min. Compressive Suen 

Total load, Ibs. 

Compressive Strength , psi 

Comments: 

A 

6 
28.27 
28.4 

Stinson 
09/23/99 

28 
d 

270000 
9550 

B C 

6 6 
28.27 28.27 
28.4 28.4 

Stinson Stinson 
09/23/99 09/23/99 

28 28 
d d 

265000 270000 
9370 9550 

Distributi«;m: Wildcat Concrete Services, Inc. (2) 

ODOT (l) Ms. Kimberly Gordon 

[gJ[J0lZl[[][J]~ 
abcdefu 

Fracture Types 

D-14 

Notes: 
OF'.' m'""" "'''i§l i!!'~~H:' f1 
IX] Field test data by 1F~i'iti~!.~ ~~@ia~fs;;.....§ 

wi(h sampling ASTM C 172. Casting Specimens C 31. 

Slump C143. Air COIl~f'! H3~ '?;23ft:'1~ature 
Cl064.UllitWeight~!Si t:J V I~:;J:;J 

Reviewed bv: ;r,holWs.!!awes ",,, 
li~~ _ ~ 1Ji""",Wi baqm 

Construction Services Mgr. 



Compressive Strength Test Report llerracon In general compliance witt> ASTM. 

Terracon Project No. __ ~0~3=9~9~1~1~s=9 __ 
Report No. _____ ~9'_ _____ _ 

832 NW 67th Street 
Oklahoma City, OK 73116 
(4051848-1607 

Client Wildcat Concrete Services, Inc. Project Carter County Bridge Overlay 
I 35 Bridges PO BOX 750075 

Topeka, KS 66675 

Attn: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 09/14/99 Time: 8: 2S 

Sampled by: Callaway 
Material: (Cor.crete. grout. mOl'tarJ ,C~O~N~C~RE=~T~E,-________ ~ 

Design Strength at ,2~8,-____ days 5000 psi 

Placement Description: Patching on Bridge Material Supplier: Joe Brown Co. 

Sample Location: South Bound, Left 

Placement Method: DIRECT DISCHARGE 
(direct discharge. er_ end bucket. pump) 

Field Test Data 
Test 

Slump, in, 

Air Content, % 

Concrete Temperature, of 

Ambient Temperature, of 

Plastic Unit Weight, pcf 

Laboratory Test Data (ASTM C 39) 

Result 

1. 75 

5.5 

83 
70 

Delivery Ticket No: 0762334 Truck No.: ,,1"'6,,2"'4'-__ _ 
Mix 1.0. No.: SILICA AA 
Co~rse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size (cu.yd.l: ___ Cu.Vd placed: _____ _ 

Water added on site, gal.: ____________ _ 

Batch time: :-:--c--:--:--:- TIme in mixer, min.: ____ _ 
(the preceedjog information obtained from der.very ticket) 

Specification 

Nominal Specimen Size 

Specimen No, 

6 12 X D't esu mL e o , b'ttdtlb ora ory 09/15/99 

inches 

Specimen Size, inches 

Cross·Section Area, sq. 

As Received Specimen W 

Tested By 

Date Tested 

Age at Test. days 

Fracture TYPe 

Min, Compressive Streng 

Total Load, Ibs, 

Compressive Strength 

Comments: 

t" Ibs. 

th, psi 

, psi 

A 

6 
28.27 
28.1 

Tanner 
09fl.1/99 

7 
a 

182500 
6460 

B 

6 
28.27 

28.0 
Tanner 

09/21/99 

7 
c 

185000 
6540 

C 

6 
28.27 
28.1 

10/12/99 
28 

D 

6 
28.27 
28.0 

10/12/99 

28 

Notes: 
o Field mix and field test date provided by others 

00 Field test data by Terrecon in general compliance 

Distribution: Wildcat Concrete Services, Inc. (2) 
witll sampr.fIg ASTM C 172, Casting Speclmans C 31, 

S1lJmp C143, Air Content C 173 Of C 231, Temperature 

C 1064. Unit Weighl C 138 
onOT (1) Ms. Kimberly Gordon 

~QJ00[!]]lDl~ 
a b ,c d e f u 

Fracture Types 

D-15 

Reviewed by: Thomas Hawes 

Construction Services Mgr. 



Compressive Strength Test Report lrerracon In general compliance with ASTM. 

Terracon Project No. __ ~0~3,,-,,9~9~1~1~5~9,,--__ 

Report No. _____ -'1~0'---____ _ 

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Aun: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 09/15/99 

Sampled by: Callaway 

Time: 11: 05 

Placement Description: Bridge Deck 

Patching 

Sample Location: South Bound, Left Lane 

Placement Method: DIRECT DISCHARGE 
{direct disch1ll'ge. crane anti bucket. pumpl 

Field Test Data 
Test Result 

Slump, in. 3 

Air Content, % 6 . 9 

832 NW 67th Street 
Oklahoma City, OK 73116 
(405) 848-1607 

Proje'ct Carter County Bridge Overlay 
1-35 Bridges 

Material: {CO<"1erete. grOUt. monar' ~C~O~N~C~R=E~T~E,---________ _ 

Design Strength at ,2~8,-____ days 5000 psi 

Material Supplier: "J~o~e,--,B""r~o~wn",, ____________ _ 

Delivery Ticket No: ~6~2~3~5,,-,,5 _____ Truck No.: =1~5~1~2,-__ _ 

Mix 1.0. No.: SILICA AA 

Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size tcu.yd.l: Cu.Yd placed: ______ _ 

Water added on site, gal.: "1~8,---__________ _ 

Batch time: :-:-_-:---:---:--:-. Time in mixer, min.: ____ _ 
(the pteceeding informatiol'l obtained from delivety ticket! 

Specification 

Concrete Temperature, of ________ ~8~7'_ __________________________ _ 

Ambient Temperature. of 79 

Plastic Unit Weight, pcf 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

6 12 x e u m\ e o , , Oat s b 'ttdt I bot to '" 

inches 

Specimen Size. inches 

Cross· Section Area. sq. 

As Received Specimen W 

Tested By 

Date Tested 

Age at Test. days 

Fracture Type 

Min. Compressive Streng 

Total load, Ibs. 

Compressive Strength 

Comments: 

t .• lbs. 

th, psi 

• psi 

A 

6 

28.27 

27.6 

Tanner 
09/22/99 

7 

c 

155000 

5480 

B 

6 

28.27 

27.6 

Tanner 
09/22/99 

7 

c 

155000 

5480 

C 

6 

28.27 

27.6 

10/13/99 

28 

D X 

6 6 

28.27 28.27 

27.6 27.5 

10/13/99 11/10/99 

28 56 

Notes: 
o Field mix and field test data provided by others 

00 Field test data by Terracon in general complial'lCe 

Distribution: Wildcat Concrete Services, Inc. (2) 
with sampl1ng ASTM C 172. Casting Specimens C 31. 

Slump C143. Air Content C 173 Of C 231. Temperature 

C 1064. Unit Weight C 138 
ODOT (1) Ms. Kimberly Gordon 

0[:IJ00[]]D~ 
abcdefu 

Fracture Types 

D-16 

Reviewed by: Thomas Hawes 

Construction Services Mgr. 



Compressive Strength Test Report lrerracon In general cornpliil<lce with ASTM. 

Tetracon Plojeet No. __ ~0~3~9~9,,-=1~1~S~9,-__ 

Report No. _____ ~1~1'---____ _ 

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Ann: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 09/21/99 

SCimpled by: Callaway 

Time! 5: 45 

Placement Description: Paving North of the 

832 NW 67th Street 
Oklahoma City, OK 73116 
1405) 848-1607 

Project Carter County Bridge Overlay 
I 35 Bridges 

Material: {concrete. grout. menarl ;C~O~N~C~R~E~T~E,,-________ _ 

Design Strength at =2~8,--____ days 5000 psi 

Material Supplier: Joe Brown Company 
=B~r~i~d~q""e,-________________ Delivery Ticket No: __ ~ _____ Truck No.: =1~S~9~8,-__ _ 

Sample location: South Bound, 1-35 Left 

Lane 

Placement Method: DIRECT DISCHARGE 
[direct discharge, Cfalle and bucket. pump) 

Field Test Data 
Test Result 

Slump, in. 3 . 5 

Air Content, % 9 

Mix l.D. No.: SILICA AA 

Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size (cu.yd.': CU.Yd placed: ______ _ 

Water added on site, gal.: ____________ _ 

Batch time: :-;---,---,--,--c. TIme in mixer, min.: ____ _ 
[the pre<;eeding i"formatioll obtailled from delivf!lV ticket) 

Specification 

Concrete Temperature, of _________ 7'-"9 __________________ -'-__ -'-_____ _ 

Ambient Temperature, of 54 

Plastic Unit Weight, pet 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

6 12 x su ml e o a ora ory Date b 'ndt Ib 09/29/99 

Specimen Size, inches 

Cross-Section Area, sq. 

As Received Specimen W 

Tested By 

inches 

t., Ibs. 

A 

6 

28.27 
27.1 

Hesbv 

B 

6 

28.27 
27.1 

Hesbv 

C D 

6 6 

28.27 28.27 
27.2 27.2 

Date Tested 09/30/99 09/30/99 10/19/99 10/19/99 

~5) Age at Test, days 

Fracture Type 

Min: Compressive Streng 

Total Load. Ibs. 

Co~press.ive Strength 

Comments: 

th, psi 

, psi 

9 
c 

·lSS000· 
. . S.480_ 

9 28 
c 

.17S000 
. ~6190 ... . . .~ .... 

Distribution: Wildcat Concrete Services, Inc. (2) 

onOT (1) Ms. Kimberly Gordon 

~k900[!][I][fi] 
abcd(!fu 

Fracture Types 

D-l7 

28 
.<..'\'\ 

-~\J"-" \~~~ 
'to ~~ ." 

.' W;;.)·'\)' . . ."" \ . ~» 
Notes: «t.t.S ' 
o FIeld mil! alld field test data provided bV Others 

00 Field lesl data by T(!rracoll ill gmeral .complia!l(:e 

with sampling, ASTM C 172, Castirlg Specimens C 31, 

Slump Cl43, Air ContOllt C 173 or C 231, Temperature 

C 1064,UllitWeightC 138 

Reviewed by: Thomas Hawes 

Construction Services Mgr. 



Compressive Strength Test Report lrerracon In general compliance with ASTM. 

Terracon Project No. __ ~0~3~9,,-,-9=1~1~5~9,--__ 

Report No. _____ -'1,,1'-___ ~ 

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Attn: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 09/21/99 

Sampled by: Callaway 

Time: 5 :45 

Placement Description: Paving North of the 

Bridge 

Sample Location: South Bound, 1-35 Left 

Lane 

Placement Method: DIRECT DISCHARGE 
(direct discharge. Ciano and bucket. pump! 

Field Test Data 
Test Result 

Slump, in. 3 . 5 

Air Content, % 9 

832 NW 67th Street 
Oklahoma City, OK 73116 
(405) 848-1607 

Project carte~ County Bridge Overlay 
1-35 Bridges 

Material: (concrete. grout. mortar' ,C~O~N~C~R~E=T~E,-________ _ 

Design Strength at ~2~8,--___ days 5000 

Material Supplier: Joe Brown Company 
Delivery TIcket No: ________ Truck No.: "1~5~9",,8 ___ _ 

Mix 1.0. No.: SILICA AA 
Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size (cu.yd.]: CU.Yd placed: ______ _ 

Water added on site, gat: ____________ _ 

Batch time: :-:-_..,-_-,--,- Time in mixer, min.: ____ _ 
(the Pfeeeeding information obtail'led from delivecy tidet! 

Specification 

Concrete Temperature, OF ________ -'-7~9'_ __________________________ _ 

Ambient Temperature, OF 54 

Plastic Unit Weight, pet 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

6 12 x su ml e o a ora ory Date b 'ttdt Ib 09/29/99 

inches 

Specimen Size, inches 

Cross-Section Area, sq. 

As Received Specimen W 

Tested By 

Date Tested 

Age at Test, days 

Fracture Type 

t., Ibs. 

th, psi Min. Compressive Streng 

Total Load, Ibs. 

Compressive Strength , psi 

Comments: 

A 

6 

28:27 
27.1 

Hesby 
09/30/99 

9 

c 

155000 

5480 

B 

6 

28.27 
27.1 

Hesbv 
09/30/99 

9 

c 

175000 

6190 

C 
6 

28.27 

27.2 
Howell 

10/19/99 

28 

c 

220000 

7780 

D 

6 

28.27 

27.2 
Howell 

10/19/99 

28 

c 

230000 
8140 

Notes: 
o Field mbe and field tl!$t data provided by others 

00 Fie!d test data by Terraeon in gener31 complianee 

Distribution: Wildcat Concrete Services, Inc. (2) 
with sampling ASTM C 172. CMting Specimens C 31, 

Slump C143. Air Content C 173 or C 231. Temperature 

C 1064. Unit Weight C 138 
ODOT (1) Ms. Kimberly Gordon 

~~00[][ID[fi] 
abc d e f u 

Fracture Types 

..... .'.: 

D-18 

Reviewed by: Thomas Hawes 

Construction Services Mgr. 



Compressive Strength Test Report lrerracon 10 general compliar.ee with ASTM. 

Terracon Project No. __ ~0,,-,,3",,9~9~1~1~5,,",,9,-_ 

Report No. _,---___ -'1~2'-____ _ 

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Attn: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 09/21/99 

Sampled by: Callawa.v 

Time: 9: 10 

Placement Description: Paving, South Bound 

832 NW 67th Street 
Oklahoma City. OK 73116 
1405} 848-1607 

Project Carter County Bridge Overlay 
I 35 Bridges 

Material: {concrete. grout. mortarl >C~O~N~C~RE=~T~E,-,---_______ _ 

Design Strength at =2~B,-____ days 5000 psi 

Material Supplier: Joe Brown Company 

,L"e"f"t'--'L"a"n"'e"-______________ Delivery Ticket No: _______ Truck No.: ,,1"'6c=2"'4C-__ _ 

Mix J.D. No.: SILICA AA 

Sample Location: South Bnd of Bridge Coarse aggregate size: _____________ _ 

Placement Method: DIRECT DISCHARGE 
{direct discharge, c;rane and bUcket, pumpi 

Field Test Data 
Test 

Slump. in. 

Air Content, % 

Concrete Temperature, OF 

Ambient Temperat~re, OF 

Plastic Unit Weight. pcf 

Laboratory Test Data (ASTM C 39) 

Result 
2.75 
6.2 
79 
57 

Admixtures! _________________ _ 

Batcn size (cu.yd.l: ..0.-.--- Cu.Yd placed: ______ _ 

Water added on site. gal.: ____________ _ 

Batch time: '-'---C--C-;--:-. Time in mixer. min.: ____ _ 
/the preceedlng information obtained from deliveIY ticket! 

Specification 

Nominal Specimen Size 

Specimen No. 

6 12 " D t a e su m, , o , , b 'tt d t I bo atory 09/29/99 

inches 

Specimen Size. inches 

Cross-Saction, Area, sq. 

As Received Specimen W t.,lbs. 

A 

6 
28.27 
28.1 

Hesby 

B 

6 
28.27 
2B.1 

Hesby 

C D 

6 6 
2B.27 28_.27 

28.0 28.1 

Tested By 

Date Tested 09/30/99 09/30/99 10/19/99 10/19/99 
Age at Test, days 

Fracture Type 

gth, psi Min. Compressive Stren 

Total Load. Ibs. 

Compressive Strength , psi 

Comments: 

9 
c 

197500 
6990 

9 28 
c 

181500 
6420 

Distribution: Wildcat Concrete Services, Inc. (2) 

ODOT (1) Ms. Kimberly Gordon 

~[J00[][l]~ 
abcdefu 

Fracture Types 

D-19 

28 

Notes: 
o Field mIx and field te$t data providM by others 

00 Field test data by Terracon in general compliance 

witllsampllng ASTM C 172, Casting Specimens C 31, 

Slump C143. Ail Conteot C 173 or C 231. Temperature 

C 1064, UnitWeiS"t C 138 

Reviewed by: Thomas Hawes 

Construction Services Mqr. 



Compressive Strength Test Report lrerracon In general complianca wilh ASTM. 

Terracon Project No. __ ~0~3~9~9=1=1~5~9,-__ 

Report No. _____ ~1~3'---____ _ 

Client Wildcat Concrete Services, Inc. 
PO BOX 750075 
Topeka, KS 66675 

Attn: Mr. Raymond E. May 

Field Mix Data 
Sample Date: 09/21/99 

Sampled by: Callaway 

Time: 10 :45 

Placement Description: On Roadway Paving 

. 832 NW 67th Street 
O~lahoma City. OK 73116 
(405) 848-1607 

Project Carter County Bridge Overlay 
I-35 Bridges 

Material: (concrete. grout. mortarl ,C~O~N~C~RE",~T~E,,-________ _ 

Design Strength at =2~8,--____ days 5000 psi 

Material Supplier: Joe Brown Company 

"'S"o"u"t"h.....,o"f=-"t"h"e'-"B"r"i"d"g"e=-________ Delivery Ticket No: ____ ~ __ Truck No.: ,,1"'6,,2,,4'-__ _ 

Sample location: South Bound I-35 

Left lane 

Placement Method: DIRECT DISCHARGE 
{direct di$Charge, crane and bucket, pump! 

Field Test Data 
Test Result 

Slump, in. 2 . 5 

Air Content, % 4 . 7 

Mix 1.0. No.: SILICA AA 
Coarse aggregate size: _____________ _ 

Admixtures: _________________ _ 

Batch size Icu.yd.): ___ CU.Yd placed: ______ _ 

Water added on site, gal.: ____________ _ 

BatcH time: :-:-_-.--:-:-:--,-. Time in mixer, min.: 
(the preceeding information obtained from delivery ticket! 

Specification 

Concrete Temperature, OF ________ ~8~2"_ __________________________ _ 

Ambient Temperature-, OF 62 

Plastic Unit Weight. pct 

Laboratory Test Data (ASTM C 39) 
Nominal Specimen Size 

Specimen No. 

6 12 x , su ml e o a ora ory o te b'tt dt r b 09/29/99 

Specimen Size, inches 

Cross-Section Area. sq. 

As Received Specimen W 

Tested By 

inches 

t.,lbs. 

Date Tested 

Age at Test, days 

Fracture Type 

gth, psi Min. Compressive Stren 

Total load. Ibs. 

Compressive Strength , psi 

Comments: 

A 

6 

28.27 
28.7 

Hesby 
09/30/99 

9 

c 

195000 

6900 

B C 

6 6 

28.27 28.27 

28.8 28.7 

Hesby 
09/30/99 10/19/99 

9 28 

c 

203000 

7180 

D 

6 

28.27 

28.9 

10/19/99 

28 

Notes: 
o Field miK and field test data prCl~ided by others 

00 Field test data by Terracon in ~eneral eorn"IiMce 

Distribution: Wildcat Concrete Services, Inc. (2) 
with sampling ASTM C 172. Casting Specimens C 31, 

Slump C143. Air Content C 173 ()( C 231, Temperature 

C 1064. Unit Weight C 138 
ODOT (1) Ms. Kimberly Gordon 

~~00[!][ll]~ 
abcdefu 

Fracture Types 
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Test 
Number 

lA 

18 

lC 

2A 

28 

2C 

3A 

38 

3C 

CARTER COUNTY 1-35 BRIDGES 

. ODOT PROJECT NUMBER TBOI-0035-1(110)044 

STRUCTURES NB117229 & 17255 

VIRGINIA TEST METHOD FOR OVERLAY ADHESION 

Type of Tensile Load 
location Failure (lbs) Result (psi) 

South bound lane 1 200 80 

(inside) 1 100 40 

Panel #1 South 1 100 40 

South bound lane 1 100 40 

(inside) Panel #2 1 100 40 

South Cap Failure 1 100 40 

South bound lane 1 100 40 

(inside) 2 100 40 

Panel #3 1 100 40 

Tests 1 thru 6 performed on 09/28 & 09/29/99 Test Area: 2.57 inches 

4A North bound lane 1 100 40 

48 (inside) 2 100 40 

4C Panel #1 North 2 100 40 

5A North bound lane 1 100 40 

58 (inside) 2 100 40 

5C Panel #2 2 100 40 

6A North bound lane 2 100 40 

68 {inside} 2 100 40 

6C Panel #3 2 100 40 

7A South bound land 1 100 40 

78 (inside) 1 100 40 

7C Panel #1 South 1 100 40 

Overlay 
Thickness 

2.13 

2.03 

2.25 

1.99 

2.29 

2.03 

2.59 

2.73 

2.55 

2.60 

2.64 

2.53 

3.05 

2.96 

3.08 

3.42 

,3.31 

3.52 

3.90 

3.91 

2.09 

:,::,N:::\9:-eO~\q::-C_\fO_rm_S_Im_o_;s_tu_re_e_m_;S_SI_on_ta_b_le_s_'C3_rt_e_rc_o_un_ty_'_-l_5_br_ld_ge_s_' _______ 1 ierracon 
Form 101-1-87 
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Test 
Number 

8A 

8B 

8C 

9A 

9B 

9C 

lOA 

lOB 

10C 

llA 

11 B . 

11 C 

12A 

12B 

12C 

CARTER COUNTY 1-35 BRIDGES 

, ODOT PROJECT NUMBER TBOI-0035-1(110)044 

STRUCTURES NBI 17229 & 17255 

VIRGINIA TEST METHOD FOR OVERLAY ADHESION 

Type of Tensile Load 
Location Failure IIbsl Result (psi) 

South bound lane 1 100 40 
(passing) 1 100 40 

Panel #2 South 1 100 40 

South bound lane 1 100 40 

(passing) 2 100 40 

Panel #3 South 2 100 40 

North bound lane 1 50 20 
(passing) 1 50 20 

Panel #1 1 50 20 

North bound lane 2 50 20 
(passing) 1 100 40 

Panel #2 1 150 60 

North bound lane 1 50 20 

(passing) 1 50 20 

Panel #3 1 100 40 

Tests 7 thru 12 perfromed on 11/09/99 

Overlay 
Thickness 

2,32 

2,33 

2,31 

2,52 

2,42 

2,68 

2,28 

2,25 

2,36 

2,55 

2,55 

2,68. 

2,91 

2,96 

2,95 

,N_:_'9_eO_'Q_C'_fO_nn_S_Im_O_ist_u_",_e_m_iS_Si_on_ta_b_'e_S_'C3_rt_e_'c_o_u_nty_'-3_5_bn_·d_9_es ________ J ferracon 
I=nrm 1n1_1..B1 . 
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. '. 
SAMPLE 

ill 

lNL-A 

lNL-S 

2NL-A 

2NL-B . 

3NL-A 

3NL-B 

S-1NB 

$-2Na 

S-3NB 

ISL·A 

lSL·B 

2SL·A 

2SL-B 

3SL·A 

3SL-B 

$-1 sa 

S·~SB 

$-aS8 

/. 

RAPID DETERMINATION OF THE 
OHlORIDE PERMEABilITY OF CONCRETE 

MSHTO T 277 

JOB NAME: CARTER COUNlY BRIDGE 
JOB NO.: 03991159 

DATE: 1/19/00 

DATE TESTED: I~THRUI.17.00 

TEST RESULTS 

!Ml!;IMUM CURRENT IOTALCHARGE 
RECORDEO,AMPS PASSED COULOMBS 

0.017 365 . 

0.025 578 

0.02 431) 
/ 

0.031 879 

0.017 385 

0,013 333 

0.114 2379 

0.014 333 

0.011 238 

·0.013 30~ 

0.007 111 

0.003 90 

0.003 Il4 

0.DI6 353 

0.006 145 

0.015 393 

0.009 21S 

0.036 756 

1YPE OF SAMPLE: 3.75" DIAMETER CORE 

• 

CHLORIDE 
PERMEABILffY . 

VffiYiJ)W 

VERYLOW 

VERY LOW 

VERYiJ)W 

VERY LOW 

VERY LOW 

MQDORATE 

VERY LOW 

VERY LOW 

VERY lOW 

VERYlOW 

NEGUGIBt.e 

NEGUGIBll; 

VERY lOW 

VERY LOW 

VERY lOW 

VERY LOW 

LOCATION OFTEST SAMPLE WITHIN SAMPLE: TOP O.2"TO 2.:::2:." __________ --1 

I1rE!rracOn 
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