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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, 2007 EDITION

Add a new SECTION to DIVISION 1100:

LOW-CRACKING HIGH-PERFORMANCE CONCRETE - AGGREGATES

1.0 DESCRIPTION
This specification is for coarse aggregates, fine aggregates, and mixed aggregates (both coarse and fine
material) for use in bridge deck construction.

2.0 REQUIREMENTS

a. Coarse Aggregates for Concrete.

(1) Composition. Provide coarse aggregate that is crushed or uncrushed gravel, chat, or crushed stone.
(Consider calcite cemented sandstone, rhyolite, basalt and granite as crushed stone

(2) Quality. The quality requirements for coarse aggregate for bridge decks are in TABLE 1-1:

TABLE 1-1: QUALITY REQUIREMENTS FOR COARSE AGGREGATES FOR BRIDGE DECK
Concrete Classification Soundness Wear Absorption Acid Insol.
(min.) (max.) (max.) (min.)
Grade 3.5 (AE) (LC-HPC) ! 0.90 40 0.7 55

! Grade 3.5 (AE) (LC-HPC) — Bridge Deck concrete with select coarse aggregate for wear and acid insolubility.

(3) Product Control.
(a) Deleterious Substances. Maximum allowed deleterious substances by weight are:

o  Material passing the No. 200 sieve (KT-2).....ccovviriinineinineinenees 2.5%
o Shale or Shale-like material (KT-8)........c.ccovviriiiiiriiiiiiese s 0.5%
e Clay lumps and friable particles (KT=7) ....cccooviiiiiniiiiieseneeseneee 1.0%
o StICKS (WEL) (KT=35)..0ucieiieeiiiirieienisiee ettt 0.1%
o Coal (AASHTO T 113) ittt 0.5%

(b) Uniformity of Supply. Designate or determine the fineness modulus (grading factor)
according to the procedure listed in the Construction Manual Part V, Section 17 before delivery, or
from the first 10 samples tested and accepted. Provide aggregate that is within £0.20 of the
average fineness modulus.

(4) Do not combine siliceous fine aggregate with siliceous coarse aggregate if neither meet the
requirements of subsection 2.0c.(2)(a). Consider such fine material, regardless of proportioning, as a Basic
Aggregate that must conform to subsection 2.0c.

(5) Handling Coarse Aggregates.

(a) Segregation. Before acceptance testing, remix all aggregate segregated by transportation or
stockpiling operations.
(b) Stockpiling.
e Stockpile accepted aggregates in layers 3 to 5 feet thick. Berm each layer so that
aggregates do not "cone" down into lower layers.
o Keep aggregates from different sources, with different gradings, or with a significantly
different specific gravity separated.
e Transport aggregate in a manner that insures uniform gradation.
e Do not use aggregates that have become mixed with earth or foreign material.
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e Stockpile or bin all washed aggregate produced or handled by hydraulic methods for 12
hours (minimum) before batching. Rail shipment exceeding 12 hours is acceptable for
binning provided the car bodies permit free drainage.

e  Provide additional stockpiling or binning in cases of high or non-uniform moisture.

b. Fine Aggregates for Basic Aggregate in MA for Concrete.
(1) Composition.
(@) Type FA-A. Provide either singly or in combination natural occurring sand resulting from the
disintegration of siliceous or calcareous rock, or manufactured sand produced by crushing
predominately siliceous materials.
(b) Type FA-B. Provide fine granular particles resulting from the crushing of zinc and lead ores
(Chat).
(2) Quality.
(a) Mortar strength and Organic Impurities. If the District Materials Engineer determines it is
necessary, because of unknown characteristics of new sources or changes in existing sources,
provide fine aggregates that comply with these requirements:
e Mortar Strength (Mortar Strength Test, KTMR-26). Compressive strength when
combined with Type Il (high early strength) cement:
e Atage 24 hours, minimum.............. 100%*
e Atage 72 hours, minimum.............. 100%%*
*Compared to strengths of specimens of the same proportions, consistency, cement and
standard 20-30 Ottawa sand.
¢ Organic Impurities (Organic Impurities in Fine Aggregate for Concrete Test, AASHTO T
21). The color of the supernatant liquid is equal to or lighter than the reference standard
solution.
(b) Hardening characteristics. Specimens made of a mixture of 3 parts FA-B and 1 part cement
with sufficient water for molding will harden within 24 hours. There is no hardening requirement
for FA-A.
(3) Product Control.
(a) Deleterious Substances.
o Type FA-A: Maximum allowed deleterious substances by weight are:

e Material passing the No. 200 sieve (KT-2).......ccccovenivininnnnnn. 2.0%
e  Shale or Shale-like material (KT-8) .............cooiviviiiiiinnnn.. 0.5%
e Clay lumps and friable particles (KT-7)........cccoevivivininninnn. 1.0%
o Sticks (Wet) (KT=35)....iuiiiiiiiie e, 0.1%

e Type FA-B: Provide materials that are free of organic impurities, sulfates, carbonates, or
alkali. Maximum allowed deleterious substances by weight are:
e Material passing the No. 200 sieve (KT-2).......c.ccoeeviiiniiiiinnn, 2.0%
e Clay lumps & friable particles (KT-7).......ccooivviiiiiiiiiian, 0.25%
(c) Uniformity of Supply. Designate or determine the fineness modulus (grading factor)
according to the procedure listed in the Construction Manual Part V, Section 17 before delivery, or
from the first 10 samples tested and accepted. Provide aggregate that is within £0.20 of the
average fineness modulus.

(4) Proportioning of Coarse and Fine Aggregate. Use a proven optimization method such as the Shilstone
Method or the KU Mix Method.

Do not combine siliceous fine aggregate with siliceous coarse aggregate if neither meet the requirements of
subsection 2.0c.(2)(a). Consider such fine material, regardless of proportioning, as a Basic Aggregate and must
conform to the requirements in subsection 2.0c.

(5) Handling and Stockpiling Fine Aggregates.

o Keep aggregates from different sources, with different gradings or with a significantly different
specific gravity separated.

e Transport aggregate in a manner that insures uniform grading.

e Do not use aggregates that have become mixed with earth or foreign material.
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e Stockpile or bin all washed aggregate produced or handled by hydraulic methods for 12 hours
(minimum) before batching. Rail shipment exceeding 12 hours is acceptable for binning provided
the car bodies permit free drainage.

e  Provide additional stockpiling or binning in cases of high or non-uniform moisture.

c. Mixed Aggregates for Concrete.
(1) Composition.
(a) Total Mixed Aggregate (TMA). A natural occurring, predominately siliceous aggregate from a
single source that meets the Wetting & Drying Test (KTMR-23) and grading requirements.
(b) Mixed Aggregate. A combination of basic and coarse aggregates that meet TABLE 1-2.
e Basic Aggregate (BA). Singly or in combination, a natural occurring, predominately
siliceous aggregate that does not meet the grading requirements of Total Mixed
Aggregate.
(c) Coarse Aggregate. Granite, crushed sandstone, chat, and gravel. Gravel that is not approved
under subsection 2.0c.(2) may be used, but only with basic aggregate that meets the wetting and
drying requirements of TMA.

(2) Quality.
(a) Total Mixed Aggregate.
e Soundness, minimum (KTMR-21) ................... 0.90
o  Wear, maximum (KTMR-25) .............ccoeoeennns 50%

e  Wetting and Drying Test (KTMR-23) for Total Mixed Aggregate
Concrete Modulus of Rupture:

e At 60 days, minimum...........c.eeeverenennnnnn. 550 psi

e At365 days, minimum...............ceeeeieieennn.. 550 psi

Expansion:

e At 180 days, maximum...........c.c.cceenennnn.. 0.050%

e At 365days, maxXimum....................eeunnnn. 0.070%

Aggregates produced from the following general areas are exempt from the Wetting and
Drying Test:

o Blue River Drainage Area.

e The Arkansas River from Sterling, west to the Colorado state line.

e  The Neosho River from Emporia to the Oklahoma state line.

(b) Basic Aggregate.

e Retain 10% or more of the BA on the No. 8 sieve before adding the Coarse Aggregate.
Aggregate with less than 10% retained on the No. 8 sieve is to be considered a Fine
Aggregate described in subsection 2.0b. Provide material with less than 5% calcareous
material retained on the 3" sieve.

e Soundness, minimum (KTMR-21)................... 0.90

o  Wear, maximum (KTMR-25).............cocoeeveent. 50%

e  Mortar strength and Organic Impurities. If the District Materials Engineer determines it
is necessary, because of unknown characteristics of new sources or changes in existing
sources, provide mixed aggregates that comply with these requirements:

e Mortar Strength (Mortar Strength Test, KTMR-26). Compressive strength when
combined with Type Il (high early strength) cement:

e Atage 24 hours, minimum.............. 100%%*

e Atage 72 hours, minimum.............. 100%*
*Compared to strengths of specimens of the same proportions, consistency,
cement and standard 20-30 Ottawa sand.

e Organic Impurities (Organic Impurities in Fine Aggregate for Concrete Test,
AASHTO T 21). The color of the supernatant liquid is equal to or lighter than the
reference standard solution.

(3) Product Control.
(a) Size Requirement. Provide mixed aggregates that comply with the grading requirements in
TABLE 1-2.
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TABLE 1-2: GRADING REQUIREMENTS FOR MIXED AGGREGATES FOR CONCRETE BRIDGE

DECKS
Percent Retained on Individual Sieves - Square Mesh Sieves
Type| Usage No.
1%"™ | 1" | 3/4" ) 1/2" | 3/8" | No.4 | No.8 | No.16 | No. 30 | No.50 100
Optimized
MA-4 | for LC-
HPC 0 2-6 | 5-18 | 8-18 | 8-18 | 8-18 | 8-18 8-18 8-15 5-15 0-10
Bridge
Decks*

*Use a proven optimization method, such as the Shilstone Method or the KU Mix Method.
Note: Manufactured sands used to obtain optimum gradations have caused difficulties in pumping, placing or finishing. Natural
coarse sands and pea gravels used to obtain optimum gradations have worked well in concretes that were pumped.

(b) Deleterious Substances. Maximum allowed deleterious substances by weight are:

e Material passing the No. 200 sieve (KT-2).............cvueee. 2.5%
e Shale or Shale-like material (KT-8).............ccoviviiennn.. 0.5%
e Clay lumps and friable particles (KT-7).........cccoevevninn. 1.0%
o Sticks (Wet) (KT-35)....ciiiiiiiii e 0.1%
e Coal (AASHTO T 113)..uiiieiieeeeeiieee e, 0.5%

(c) Uniformity of Supply. Designate or determine the fineness modulus (grading factor) according
to the procedure listed in the Construction Manual Part V, Section 17 before delivery, or from the
first 10 samples tested and accepted. Provide aggregate that is within £0.20 of the average
fineness modulus.

(4) Handling Mixed Aggregates.
(@) Segregation. Before acceptance testing, remix all aggregate segregated by transit or
stockpiling.
(b) Stockpiling.

o Keep aggregates from different sources, with different gradings or with a significantly
different specific gravity separated.

e Transport aggregate in a manner that insures uniform grading.

e Do not use aggregates that have become mixed with earth or foreign material.

e Stockpile or bin all washed aggregate produced or handled by hydraulic methods for 12
hours (minimum) before batching. Rail shipment exceeding 12 hours is acceptable for
binning provided the car bodies permit free drainage.

¢ Provide additional stockpiling or binning in cases of high or non-uniform moisture.

3.0 TEST METHODS
Test aggregates according to the applicable provisions of SECTION 1117.

4.0 PREQUALIFICATION
Aggregates for concrete must be prequalified according to subsection 1101.2.

5.0 BASIS OF ACCEPTANCE
The Engineer will accept aggregates for concrete base on the prequalification required by this specification,
and subsection 1101.4.
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