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Highway Division

CONCRETE BOX BEAM BRIDGES

STANDARD DESIGN`-`30'-0 ROADWAY, SINGLE SPAN

DECEMBER, 2016

B30-26-16
(SHEET 2 OF 2)

UHPC JOINT DETAILS
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    `STRENGTH.  THE REMAINING THREE SPECIMENS SHALL BE TREATED AS RESERVES. 

    `THREE SPECIMENS SHALL BE TESTED AT 28 DAYS TO VALIDATE THE REQUIRED 21 KSI FINAL 

    `ACHIEVEMENT OF 15 KSI COMPRESSIVE STRENGTH PRIOR TO OPENING THE BRIDGE TO TRAFFIC. 

    `PRIOR TO GRINDING UHPC OVERFILL.  THREE SPECIMENS SHALL BE TESTED TO VALIDATE 

    `SHALL BE TESTED TO VALIDATE ACHIEVEMENT OF THE 10 KSI COMPRESSIVE STRENGTH REQUIRED

    `COMPRESSIVE TESTS SHALL BE PERFORMED IN ACCORDANCE WITH ASTM C39.  THREE SPECIMENS

    `ENVIRONMENT SIMILAR TO THE MATERIAL THEY REPRESENT.

    `SET SHALL CONSIST OF THREE 3 IN. x 6 IN. CYLINDERS.  ALL SETS SHALL BE CURED IN AN 

    `CAST FOUR SETS OF COMPRESSIVE TEST CYLINDERS FOR EACH DAY OF UHPC PLACEMENT.  EACH

  E.   MATERIAL TESTING:

AND THESE NOTES.

THE WORK FOR ULTRA HIGH PERFORMANCE CONCRETE JOINTS, AS DESCRIBED IN THE PLANS

COMPENSATION FOR ALL LABOR, EQUIPMENT, FORMS, MATERIAL AND TESTING TO COMPLETE

CONTRACT PRICE FOR UHPC JOINT FOR CONCRETE BOX BEAM BRIDGE AND SHALL BE FULL

PAYMENT SHALL BE BASED ON FIELD MEASUREMENT OF LINEAR FEET PLACED AT THE

  A.  UHPC JOINT FOR CONCRETE BOX BEAM BRIDGE:

BASIS OF PAYMENT:

LINEAR FOOT.

CONNECTIONS.  THE LENGTH OF IN-PLACE UHPC SHALL BE MEASURED TO THE NEAREST

MEASUREMENT WILL BE BY LENGTH OF UHPC JOINTS PLACED FOR LONGITUDINAL BEAM

  A.  UHPC JOINT FOR CONCRETE BOX BEAM BRIDGE:

METHOD OF MEASUREMENT:

FOR CONCRETE BOX BEAM BRIDGE NOTES:

ULTRA HIGH PERFORMANCE CONCRETE JOINT

0.07 OZ/FT<    `5.   CHLORIDE ION PENETRABILITY (AASHTO T259; 1/5 IN. DEPTH)

250 COULOMBS<    `4.   CHLORIDE ION PENETRABILITY (ASTM C1202)

766 MICROSTRAIN<    `3.   LONG-TERM SHRINKAGE (ASTM C157; INITIAL READING AFTER SET)

48>I      `2.   PRISM FLEXURAL TENSILE TOUGHNESS (ASTM C1018; 10 IN. SPAN)

12 KSI>           NOT HEAT-TREATED 4 DAY**

21 KSI>           NOT HEAT-TREATED**

25 KSI>           HEAT-TREATED*

    `1.   MINIMUM COMPRESSIVE STRENGTH (ASTM C39)

    `OTHERWISE:

    `UHPC MATERIAL SHALL MEET THE FOLLOWING REQUIREMENTS AT 28 DAYS, UNLESS NOTED

  A.  UHPC MATERIAL:

MATERIALS:

       `PRECAST CONCRETE JOINT FILLING IN BRIDGE APPLICATIONS.

       `RIGHT TO REJECT PROPOSED UHPC MATERIAL WHICH LACKS A PROVEN TRACK RECORD FOR 

       `PRECAST CONCRETE ELEMENTS (WITHIN OR OUTSIDE THE USA).  THE ENGINEER RESERVES THE

       `PROJECTS IN WHICH THE PROPOSED UHPC MATERIAL HAS BEEN USED AS JOINT FILL BETWEEN

       `60 DAYS PRIOR TO FIRST PLACEMENT OF UHPC, PROVIDE TO THE ENGINEER A LIST OF BRIDGE

    `3.    LIST OF SIMILAR BRIDGE PROJECTS:

       `PRIOR TO USE OF THE UHPC IN THE FIELD.   

       `TESTING LAB, SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL 60 DAYS 

       `RESULTS OF ALL COMPRESSIVE AND PULLOUT TESTS, CONDUCTED BY AN AASHTO ACCREDITED

       `AND WITHOUT THE BARS PULLING OUT OF THE UHPC.

       `STRENGTH.  PULLOUT TEST SAMPLES PASS IF THE BARS YIELD WITHOUT THE UHPC FAILING

       `PRACTICAL AFTER CORRESPONDING COMPRESSIVE TEST SAMPLES REACH 12 KSI COMPRESSIVE

       `SHALL BE IN ACCORDANCE WITH ASTM E488.  THE TEST SHALL BE PERFORMED AS SOON AS

       `BE KEPT WET FOR FOUR DAYS PRIOR TO DELIVERY TO THE TESTING LAB.  PULLOUT TESTING

       `SURFACE.  THE BARS SHALL BE #4 BARS EMBEDDED 3 INCHES DEEP.  THESE  CYLINDERS SHALL

       `PULLOUT TESTING.  THE AXIS OF THE BAR SHALL BE PERPENDICULAR TO THE FORMED 

       `LONG EPOXY-COATED REINFORCING BAR CAST IN THE CENTER OF THE CIRCULAR FACE FOR

       `THE ADDITIONAL THREE 12 IN. DIAMETER x 7• IN. CYLINDERS SHALL EACH HAVE ONE 32 IN. 

       `TO FORM THE JOINTS.

       `MINIMUM AT 28 DAYS.  ONLY A UHPC MIX DESIGN THAT PASSES THESE TESTS MAY BE USED

       `SHALL BE MEASURED BY ASTM C39 AND SHALL MEET 12 KSI MINIMUM AT 4 DAYS AND 21 KSI

       `CYLINDERS SHALL BE TESTED FOR EACH TESTING DAY.  THE COMPRESSIVE STRENGTH

       `COMPRESSIVE TESTING TIMES ARE AT 4 DAYS, 7 DAYS, 21 DAYS AND 28 DAYS AND TWO

       `18°F OF THE LOW END OF THE PROPOSED TEMPERATURE RANGE FOR CURING IN THE FIELD.

       `PROPOSED TO BE USED IN THE FIELD.  THE TEMPERATURE DURING CURING SHALL BE WITHIN

       `ALL COMPRESSIVE TEST CYLINDERS SHALL BE CURED USING THE SAME METHOD OF CURING

       `BE CAST FOR MIX DESIGN TESTING.

       `THREE ADDITIONAL 12 IN. DIAMETER x 7• IN. DEEP CYLINDERS FOR PULLOUT TESTING SHALL

       `A MINIMUM OF EIGHT CYLINDERS  3 IN. x 6 IN. FOR COMPRESSIVE STRENGTH TESTING AND

       `SUPPLIED BY THE MANUFACTURER.

       `THE UHPC MIX IF THESE TESTS HAVE BEEN PREVIOUSLY PERFORMED FOR MATERIAL

       `60 DAYS PRIOR TO FIRST PLACEMENT OF UHPC.  THE ENGINEER MAY WAIVE THE TESTS OF

       `SUBMIT UHPC MIX DESIGN AND RESULTS OF THE FOLLOWING TESTS TO THE ENGINEER 

    `2.   UHPC MIX DESIGN:

            UNIFORMITY.

            QUALITY CONTROL / QUALITY ASSURANCE PROCEDURES FOR VERIFICATION OF MIX

            TESTING PROCEDURES.

            REQUIREMENTS PRIOR TO LOADING.

            CURING PROCEDURES, INCLUDING MINIMUM CURE TIME AND MINIMUM STRENGTH

            INCLUDING MIXERS, PUMPS, CONCRETE BUGGIES, ETC.

            DETAILS OF ALL EQUIPMENT TO BE USED TO BATCH AND PLACE UHPC MATERIALS,

            PROPOSED SEQUENCE AND SCHEDULE FOR UHPC PLACEMENT OPERATIONS.

            ORDER AND TIME OF INTRODUCTION OF THE MATERIALS AND THE MIXING TIME.

            PROPOSED BATCHING SEQUENCE. THE BATCHING SEQUENCE SHALL INCLUDE THE

            PROPOSED FORMING METHOD(S).

            CONCRETE SURFACE PROFILE TEXTURE, AS REQUIRED IN THE DESIGN PLANS.

            PROPOSED METHOD(S) OF JOINT SURFACE PREPARATION TO ACHIEVE THE REQUIRED

         `THE FOLLOWING:

       b.  THE UHPC PLACEMENT PLAN SHALL INCLUDE, BUT NOT NECESSARILY BE LIMITED TO,

         `UHPC FOR LONGITUDINAL BEAM JOINTS.

       a.  SUBMIT THE UHPC PLACEMENT PLAN FOR APPROVAL 28 DAYS BEFORE PLACEMENT OF

    `1.   UHPC PLACEMENT PLAN:

    `THE SUBMITTALS REQUIRING WRITTEN APPROVAL FROM THE ENGINEER ARE AS FOLLOWS:

    `ARTICLE 1105.03, F OF THE STANDARD SPECIFICATIONS.

    `PROVIDE SUBMITTALS TO THE ENGINEER IN ELECTRONIC FORMAT, IN ACCORDANCE WITH

  B.  SUBMITTALS:

    `PERFORMANCE CONCRETE JOINTS. 

    `PERFORMANCE CONCRETE (UHPC) WHERE REQUIRED PER PLAN FOR ULTRA HIGH

    `ALL WORK TO FORM, PREPARE BONDING SURFACES, CAST, FINISH, AND CURE ULTRA HIGH

  A.  FURNISH ALL MATERIALS, TOOLS, AND LABOR NECESSARY FOR THE PERFORMANCE OF

DESCRIPTION:

    `AT A MINIMUM TEMPERATURE OF 60°F TO ATTAIN THE DESIGN STRENGTH.

    `THE CONCRETE IN THE FORM SHALL BE CURED ACCORDING TO MANUFACTURER'S RECOMMENDATIONS

    `PERMITTED BETWEEN ANY INDIVIDUAL LENGTHS OF UHPC JOINT.

    `EACH UHPC JOINT SHALL BE CAST USING ONE CONTINUOUS PLACEMENT.  NO COLD JOINTS SHALL BE

    `TOP OF THE PRECAST CONCRETE BOX BEAMS.

    `OVERFILL THE SURFACE OF THE UHPC FIELD JOINTS BY UP TO „ INCH ABOVE THE

    `BY THE ENGINEER.

    `FOLLOW THE BATCHING SEQUENCE AS SPECIFIED BY THE UHPC MANUFACTURER AND AS APPROVED 

    `OF WATER.

    `SHALL BE CONSTRUCTED FROM PLYWOOD.  THE FORMS SHALL BE COATED TO PREVENT ABSORPTION 

    `SHALL FOLLOW THE RECOMMENDATIONS OF THE UHPC MANUFACTURER.  ALL THE FORMS FOR UHPC

    `THE DESIGN AND FABRICATION OF FORMS SHALL FOLLOW APPROVED INSTALLATION DRAWINGS AND

    `SUBMITTED TO AND ACCEPTED BY THE ENGINEER.

    `FORMING, BATCHING, PLACING, AND CURING SHALL BE IN ACCORDANCE WITH THE PROCEDURES AS

    `PRIOR TO THE PRE-POUR MEETING DESCRIBED ABOVE.

    `GRINDING EQUIPMENT OR OTHER SIGNIFICANT CONSTRUCTION LOADS TO THE ENGINEER FOR REVIEW

    `RESPONSIBILITY OF THE CONTRACTOR.  SUBMIT THE WEIGHT AND PLACEMENT OF CONCRETE BUGGIES,

    `CONSTRUCTION LOADS APPLIED TO THE BRIDGE DURING UHPC PLACEMENT AND CURING ARE THE

    `OTHERWISE RECOMMENDED BY THE UHPC MANUFACTURER.

    `THE BRIDGE CAN BE OPENED TO TRAFFIC WHEN STRENGTH OF 15 KSI HAS BEEN ACHIEVED, UNLESS

    `UNTIL WRITTEN APPROVAL IS OBTAINED FROM THE ENGINEER.

    `OBSERVED DURING GRINDING OPERATIONS, GRINDING SHALL BE SUSPENDED AND SHALL NOT RESUME

    `UNLESS OTHERWISE RECOMMENDED BY UHPC MANUFACTURER. IF SIGNIFICANT FIBER PULLOUT IS

    `GRINDING OF THE UHPC SURFACE CAN BE PERFORMED WHEN STRENGTH OF 10 KSI HAS BEEN ACHIEVED,

    `TO MEET THE DESIRED PROJECT SCHEDULE. 

    `WORK TOGETHER WITH UHPC MANUFACTURER TO ENSURE APPROPRIATE INITIAL STRENGTH GAINS 

  D.   FORMING, BATCHING, PLACEMENT, AND CURING:

    `MECHANICAL PROPERTIES.

    `SUPPLIER'S SPECIFICATIONS IN ORDER TO PROTECT MATERIALS AGAINST LOSS OF PHYSICAL AND 

    `ASSURE THE PROPER STORAGE OF UHPC PREMIX FIBERS AND ADDITIVES AS REQUIRED BY THE UHPC

  C.  STORAGE:

    `AND CURING OF THE UHPC MATERIAL.

    `UHPC REPRESENTATIVE SHALL BE KNOWLEDGEABLE IN THE SUPPLY, MIXING, DELIVERY, PLACEMENT,

    `DURING THE PLACEMENT OF ALL UHPC, INCLUSIVE OF ALL LONGITUDINAL BEAM CONNECTIONS.  THE

    `THE UHPC MATERIAL.  ARRANGE FOR A REPRESENTATIVE OF THE UHPC SUPPLIER TO BE ON SITE 

    `BE TO CLEARLY OUTLINE THE PROCEDURES FOR MIXING, TRANSPORTING, FINISHING AND CURING OF

    `AUTHORITY'S INSPECTORS SHALL ATTEND THE SITE MEETING.  THE OBJECTIVE OF THE MEETING WILL

    `REPRESENTATIVE AND THE ENGINEER.  THE CONTRACTOR'S STAFF AND THE CONTRACTING

    `PRIOR TO THE INITIAL PLACEMENT OF UHPC, ARRANGE FOR AN ON SITE MEETING WITH THE UHPC

  B.  PRE-POUR MEETING:

    `LOG TO THE ENGINEER.

    `RECORD THE SLUMP FLOW FOR EACH BATCH IN THE QA/QC LOG.  PROVIDE A COPY OF THE

    `USING A MINI-SLUMP CONE.  THE FLOW FOR EACH BATCH SHALL BE BETWEEN 7 IN. AND 10 IN.

    `MEASURE SLUMP FLOW ON EACH BATCH OF UHPC.  THE SLUMP FLOW WILL BE CONDUCTED

  A.  QUALITY ASSURANCE:

CONSTRUCTION:

    `STEEL FIBERS ARE REQUIRED FOR THE UHPC.

  C.  FIBER REINFORCEMENT:

    `ACCEPTED WITHOUT TESTING.

    `POTABLE WATER OBTAINED FROM A MUNICIPAL SUPPLY, SUITABLE FOR DRINKING, MAY BE

1000 MAX.    `6.  SULPHATE ION CONTENT (PPM)

500 MAX.    `5.  CHLORIDE ION CONTENT (PPM)

2000 MAX.    `4.  TOTAL INORGANIC SOLIDS (AASHTO T26, PPM)

200 MAX.    `3.  ORGANIC SOLIDS (AASHTO T26, PPM)

5.0 - 8.5    `2.  pH (AASHTO T26)

NONE    `1.  PRESENCE OF OIL

    `STEEL AND MEETING THE FOLLOWING REQUIREMENTS:

    `FREE FROM FOREIGN MATERIALS IN AMOUNTS HARMFUL TO CONCRETE AND EMBEDDED

  B.  WATER:

    `** NOT HEAT-TREATED-CURED AT A TEMPERATURE OF 60°F } 3°

      `NOT TO EXCEED 250°F.

    `* HEAT TREATED  ACCORDING TO MANUFACTURER'S RECOMMENDATION; TEMPERATURE

INNOCUOUS    `9.   ALKALI-SILICA REACTION (ASTM C1260; TESTED FOR 28 DAYS)

RDM>96%    `8.   FREEZE-THAW RESISTANCE (ASTM C666A; 600 CYCLES)

<0.025 OZ. LOST    `7.   ABRASION RESISTANCE (ASTM C944 2X WEIGHT; GROUND SURF.)

y<3    `6.   SCALING RESISTANCE (ASTM C672)

MATERIALS (COUNTINUED):


