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Special Provision

SP-1139
- - - (Replaces SP-1109)
* ecClal Frovision -
(1-26-94 Draft)
- - SPECIAL PROVISIONS
 Concrete Mix Design 14-day stren
FULL DEPTH PORTLAND CEMENT CONCRETE PAVEMENT
for the
STRATEGIC HIGHWAY RESEARCH PROGRAM (SHRP)
.
— 550 psi MOR-TPL (£50) Goal BRI, i
- March 29, 1994
.
— 900 psi MOR-TPL (£100) Goal =
Section Item Page
1139.01 General 2
— Standar ass e B - - :
1139.03 Standard or Slip Form P.C.C. Pavement (SHRP) 3
1139.04 Class A Subbase (SHRP) 8
1139.05 Dense Graded Untreated Aggregate Base (SHRP) 10
1139.06 Open Graded Permeable Asphalt Treated Base (SHRP) 10
() 1139.07 Granular Subbase (SHRP) 11
1139.08 Type 'B* Asphalt Cement Concrete Base for Shoulders (SHRP) 11
I 1139.09 Engineering Fabric (SHRP) 12
1139.10 Subdrains (SHRP) 13
1139.11 Material Sampling and Testing (SHRP) 13
ase, dense graded aggregate base T T ¢
J
THE STANDARD SPECIFICATIONS, SERIES OF 1992, ARE AMENDED BY THE
FOLLOWING MODIFICATIONS. THESE ARE SPECIAL PROVISIONS, WHICH SHALL
PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.




Special Provision

L] L] L] L]
. SP-1139
- -— (Replaces SP-1109)
(1-26-94 Draft)
| ]
o 24 ft. and 26 ft. width seeciaL o
. . . IVISIONS
or
FULL DEPTH PORTLAND CEMENT CONCRETE PAVEMENT
for the
o . u STRATEGIC HIGHWAY RESEARCH PROGRAM (SHRP)
* JOlI nts at 15 ft Spacing NES.51010)-197, ok o
March 29, 1994
[ ] ] 2
« White pigmented curing 1 gal /100ft s
Section Item Page
1139.01 General 2
1139.02 Profile Elevations 2
1139.03 Standard or Slip Form P.C.C. Pavement (SHRP) 3
1139.04 Class A Subbase (SHRP) 8
1139.05 Dense Graded Untreated Aggregate Base (SHRP) 10
1139.06 Open Graded Permeable Asphalt Treated Base (SHRP) 10
1139.07 Granular Subbase (SHRP) 11
1139.08 Type 'B* Asphalt Cement Concrete Base for Shoulders (SHRP) 11
1139.09 Engineering Fabric (SHRP) 12
1139.10 Subdrains (SHRP) 13
1139.11 Malerial Sampling and Testing (SHRP) 13
Figure 1 Plate-Bearing Test Equipment 16
THE STANDARD SPECIFICATIONS, SERIES OF 1992, ARE AMENDED BY THE
FOLLOWING MODIFICATIONS. THESE ARE SPECIAL PROVISIONS, WHICH SHALL
PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.




SPS-2 Test Sections

| LTPP |Supplemental | LTPP |

NB Traffic ‘

Thickness (1" Divisions)

Base Types
i Dense Graded Aggregate Base (4" &6")

I Permeable Bituminous Treated Base (4") Note: These are the only Sections with Edge Drains
BB Lean Concrete Base (6")

Lane Width PCCP Mix Type
12 ft Lane Width 550 Mix
14 ft Lane Width 900 Mix
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SPS-2 Test Sections

lowa SPS-2 SHRP Test Sections - Polk US 65 NB

ID Sta Sta Width Thickness| Concrete Cut/ ([Subbase

Strength Fill
190217 K-5 |[473+00 [481+50 26 8 550 Fill Lean Concrete
190218 K-6 [481+50 [485+00 24 8 900 Fill Lean Concrete
190219K-7 |488+00 [495+50 24 11 550 Fill Lean Concrete
190220 K-8 |495+50 [507+84 26 11 900 Fill Lean Concrete
190215K-3 |511+15 ([518+50 24 11 550 Fill Dense Graded Aggregate
190216 K-4 |518+50 [525+94 26 11 900 Fill Dense Graded Aggregate
190213 K-1 |531+72 (540465 26 8 550 Fill Dense Graded Aggregate
190214 K-2 |540+65 [550+00 24 8 900 Fill Dense Graded Aggregate
190259 K-45 [550+00 [560+50 26 11 Class C Fill GSB - Control
190221 K-9 |[560+50 [568+50 26 8 550 Cut |Permeable HMA
190222 K-10 |568+50 [579+00 24 8 900 Cut |Permeable HMA
190223 K-11 |[579+00 |586+50 24 11 550 Cut |Permeable HMA
190224 K-12 [586+50 [594+50 26 900 Cut |Permeable HMA




Special Provision

36 Undisturbed soil Shelby tube
samples

400 Ibs Bulk subgrade samples
300 Ibs bulk aggregate base

16 4 dia. asphalt treat base

18 4" dia. lean concrete base

Plate load tests




Lean Concrete Base Mix Design

° Required 7_day Compressive Lean Concrete Base WT (lbs)
St th 5001: 750 . Cement |Ash Grove ll 160
reng O PSI FlyAsh |Council Bluffs C 48
« Tested 8-day Compressive Coarse |Ferguson 1486
. Fine University 1824
strength = 620 psi e 1.28
Air Daravair-R 6.20%

WR WRDA-82
Compressive Strength, 8 day 620 psi

_




Concrete Mix Designs

« Cement producer aided
contractor with mix designs

 Trial batch for 900 psi mix
was lower

» Office of Materials
proposed enhanced design

SHRP Mix Designs Proposed

C-4WR-C20 550 psi| 900 psi
Material [Source WT (lbs) WT (lbs) WT (lbs)
Cement |Ash Grove ll 474 347 639
Fly Ash  [Council Bluffs C 119 61 112
Coarse |Ferguson 1519 1481 1717
Fine University 1514 1752 1112
w/c 0.43 0.53 0.35
Air Daravair-R 6.00% 6.00% 6.00%
WR WRDA-82
Flexural Strength (TPL), 7 day 570 psi 860 psi
Flexural Strength (TPL), 14 day 620 psi 870 psi




Concrete Mix Designs - Enhancec

Increased cement content to
850 Ib/cy

Lab Trial batch for 900 psi mix
was lower than proposed

More cement # More Strength

Ultimately added 50 Ib/cy to
contractor proposed mix

Proposed 900 psi mix vs Enhanced Mix

Proposed|Enhanced
Material |Source WT (lbs)| WT (lbs)
Cement |[Ash Grove ll 639 723
Fly Ash  |Council Bluffs C 112 127
Coarse [Ferguson 1717 1532
Fine University 1112 1278
w/c 0.35 0.423
Air Daravair-R 6.00% 6.00%
WR WRDA-82
Flexural Strength (TPL), 7 day 830 psi 840 psi
Flexural Strength (TPL), 14 day 950 psi 910 psi




At a Point, Cement Becomes Filler
D > >
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Construction

Grading began in 1992
— Wet spring & summers

Paving finished in 1994
Irving F Jensen
CMI SF450 Slipform Paver
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Construction

 Baskets for an 11” thick

pavement section used with C
an 8 thick test section e -
* 574+51 to 575+78.5
» Sawed through bars ggggﬁj 1
 Section was removed and oo Y
replaced sl
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Construction

* Engineering Fabric with
very low permeability with
Permeable Asphalt Base

 Removed 1 foot of fabric
from edge to allow water to
flow into edge drain




Construction - Thickness

* SP required thickness of
test sections to be within
+0.04 ft (0.487) of design.

« SHRP Report noted
section number 190221 at
+0.92”

lowa SPS-2 SHRP Test Sections - Polk US 65 NB

ID Sta Sta Thickness | Rod & Core
Level |Thickness

190217 K-5 |473+00 |481+50 8 8.1 7.9
190218 K-6 |481+50 |485+00 8 8.4 8.2
190219K-7 |488+00 |495+50 11 11.5 11.2
190220 K-8 |495+50 |507+84 11 11.5 11.3
190215K-3 |511+15 |518+50 11 11.5 11.9
190216 K-4 |518+50 |525+94 11 11.4 11.8
190213 K-1 |531+72 |540+65 8 8.9 8.7
190214 K-2 |540+65 |550+00 8 8.4 8.7
190259 K-45 |550+00 |560+50 11 - -
190221 K-9 |560+50 |568+50 8 8.2 9.4
190222 K-10 |568+50 |579+00 8 8.3 8.5
190223 K-11 |579+00 |586+50 11 12.5 11.9
190224 K-12 |586+50 |594+50 11 10 11.5




Construction

« Compressive strength of
cores obtained from 900
psi test sections mix
design.

 Mix used — contractor
proposed +50 Ib/cy
cement.

lowa SPS-2 SHRP Test Sections - Polk US 65 NB

ID Sta Sta Compressive Strength, psi
14 day 28 day

190214 K-2 540+65 |550+00 5730 5860
190216 K-4 518+50 |525+94 4930 5950
190218 K-6 481+50 [485+00 5900 6070
190220 K-8 495+50 |507+84 5170 5720
190222 K-10  |568+50 [579+00 4810 -
190224 K-12  |586+50 [594+50 5570 5220




Construction -Challenges

* Paver tracking issue
« Contractor had to gap

placement of sections Width
due to: — 190217 K-5 26
- 190218 K-6 24

« Pavement width 100219K7 | 24
changes e =
* Mix & Thickness e
190213 K-1 26

190214 K-2 24

190259 K-45 26

190221 K-9 26

190222 K-10 24

190223 K-11 24

190224 K-12 26
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2006 Images
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2006 Images
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2006 Images
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2006 Images
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2006 Images

* In 2006, (at 12 years old)
patching in the 8" thick cells
(K-5: 26'/550 and K-6: 24°/900)
on lean concrete base

* No patching yet in 2006 on all

other cells.




Questions ?
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