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The SPS-2 Experimental Design and Research Plan

The SPS-2 experiment has been developed to study the structural factors for rigid pavements.
The proposed experimental design incorporates factors from the experiments on subsurface
drainage and high strength concrete proposed in the May 1986 SHRP Research Plans. The
objective of the study is to more precisely determine the relative influence of the factors that
affect the performance of rigid pavements. The primary factors addressed in the study include
drainage, base type, concrete strength and thickness, and lane width. Other factors include load
transfer, joint orientation, and reinforcement. Determining the influence of environmental
region and soil type on these factors is another objective, which will provide substantially
improve methods for design and construction of new and reconstructed pavements.

Some of the products of this experiment will help accomplish the objectives of the SHRP Long
Term Pavement Performance project. The key products from the SPS-2 experiment will include
an evaluation of the existing design methods, development of improved design equations for new
and reconstructed pavements, determination of the effects of specific design features on
pavement performance, and development of a comprehensive data base for use by state and
provincial engineers and other researchers.

Development of the national pavement data base is the first step to facilitate the analyses and
produce the other products. This data base will permit centralized and efficient distribution of
massive quantities of data to participating highway authorities and researchers. In addition, the
data produced by this experiment will be used to evaluate existing design methods and the
performance equations. The AASHTO basic design equation for rigid pavements can be
evaluated by comparing observed serviceability index, derived from profile and distress
measurements on each test section against that predicted by the design equation. All of the
inputs concerning the pavement structure, traffic, environment, drainage, and material properties
will be quantified. Additionally, this experiment will permit the variability associated with each
of the inputs to be quantified and allow evaluation of the reliability aspects of the model.

The proposed experimental design consists of one primary and two secondary experiments. The
objective of the primary experiment is to determine the effects of the following specific
pavement design features:

In-pavement drainage systems
Base type

Concrete strength

Pavement thickness

Lane width

Nk W=

The objectives of the secondary experiments are to study the effects of load transfer, joint
orientation, and reinforcement. The interaction of all these factors are determined in
combination with the effect of environmental region and soil type, studied under realistic
performance conditions with significant materials and construction control.

The Kansas SPS-2 project included the primary experiment only. Table 1 gives the basic

experiment design for the SPS-2 experiment, Doweled Jointed Plain Concrete Pavements. The
SPS-2 experiment in Kansas includes those sections listed in the R cells.
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Table 1. Basic Experiment on Doweled Jointed Plain Concrete Pavements

(SPS-2)
PAVEMENT STRUCTURE CLIMATE ZONES, SUBGRADE, SITE
PCC WET DRY
: BASE LANE FREEZE NO FREEZE | FREEZE NO FREEZE
DRAIN
TYPE THIck bkTRENGTHl WIDTH [ FINE OARSE| FINE EOARSE| FINE [COARSE| FINE [COARSE
in. psi ft JikjL|M|N|olP|Q|R{S|{T|U |VIW[X]Y
12 a1 L1 N1 Pl rR1| (Tl vl el
550
14 K1 M1 01 01 S1 U1 W1 Yl
8 900 12 K2 M2 02 Q2 s2 U2 w2 Y2
J2 N rR2| [r2 V2 X
NO AGG 14 L2 2 P2 2
12 K3 M3 03 Q3 s3 U3 23 ¥3
550
. 14 J3 13 N3 P3 R3 T3 V3 X3
1
12 J4 L4 N4 P4 R4 T4 V4 X 4
900
14 kel Imal losa 04| |sa 4 we | va
12 JS LS NS P5 RS TS vs %5
550
14 XS M5 05 Q5 SS us W5 -]
8 12 K6 M6 06 06 S6 U6 Wé Y6
900
NO 14 J6{ [6 N6 P6 R6l |T6 V6 X6
LCB 12 X7 M7 o7 Q7 s7 u7 w7 Y7
550
14 L? 2 P17 R7 T? 7 x?
11
12 |08} (L8 bvs P8 R8 8 vel |[xs
900 -
14 k8| |us!| los| R8 8 vs | |ws] [¥8
12 o9 L9 N9 P9 R9| {T9 V9 X9
550
14 K9 M9 09 Q9 s9 U9 ok Y9
8
12 kid pid pi1d pi1q F14 p1oj pWiq pio
900
YES Perm. 14 o Lio N1 P10 1{ [0 y1q  Kid
ATB 12 pad  pail p1d b k1l pa] fad
550
" 14 Py g1 N1l P12 Rﬁ 11 V1) K1l
12 P13 pl2 Nid P12l R13 a2 y1d 13
900
14 gid pzd b1 przl pad  uiz| g a2

AGG = Dense-graded untreated aggregate base

LCB = Lean concrete base

Perm. ATB = Permeable asphalt treated base

All perpendicular doweled joints at 15-feet spacing




Project Details

The Kansas SPS-2 project was constructed in 1992 and is located in the westbound driving lane
of Interstate 70, near Abilene (see Figure 1 for project location). This was the first SPS-2
experiment to be constructed as part of the Long Term Pavement Performance project, and was
featured in an Open House held June 3 and 4, 1992. The Open House was attended by over
150 representatives from many states across the nation and highlighted the construction of the
new concrete pavement.

The project involved the reconstruction of an existing concrete divided interstate highway. The
SPS experiment consisted of 12 test sections and one Kansas DOT control section, and is built
in the dry-freeze zone. Subgrade soils on the project are silty clay. Figure 2 shows the existing
soils. The project was initially chosen to be constructed as an S experiment. However, at the
time this decision was made, the design of the project was advanced to a stage where
construction of the S experiment was not possible. After review by SHRP staff, it was
determined that test site R was more suitable to the location.

The project included the twelve standard sections and the KDOT control section. No
supplemental sections were constructed. The existing concrete pavement was removed, new
base placed and a new plain doweled concrete pavement constructed in a similar alignment.

Interstate 70 carries an average two-way ADT of 13,750, with 21.4 percent trucks. The
estimated design 18K ESAL in the SHRP lane is 1,300,678 with a total of 26,013,550 18K ESAL
applications over the 20-year design period.

There were no known deviations from project guidelines. All test sections were located between
the Chapman interchange (F.A.S. 124) and F.A.S. 270. There are no horizontal curves located
in the SHRP areas and the vertical grade in the sections varies from -2.48 percent to +2.11
percent in the direction of travel. All sections are located on fill sections.

Several of the test sections contain underground structures. They are as follows:

> Section 200210 - Transverse drain of PATB

> Section 200209 - Box culvert, approx. 10 ft. below CL elevation
> Section 200212 - Box culvert

> Section 200211 - Median drain approx. 4 ft. below CL elevation
> Section 200211 - Box culvert

> Section 200208 - Box culvert

S Section 200204 - Box culvert

There are also several 18-inch median drains within the sections that are five or more feet below
the surface.

No weather station has been installed to date, but one is scheduled for installation in 1993 or
1994. A weigh-in-motion system was installed and is operating at station 268+ 00, by the Toledo
Scale Company. The Toledo Model 9430 High Speed WIM System provides automatic high
speed weighing, classifying and data collection. It is completely automatic, and reports and
collected data are available on demand via a telephone modem or at the site.
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Figure 2.

SECTLON |

Geological description and
formational sequence

MANTLE

1. Topsoil, silty clay; brown to
grayish-brown, scaltered sand.

2. Alluvium and Terrace material; silty
clay and moderately well sorted fine
to coarse sand, grayish-brown to
dark yellowish-orange.

3. Dunc sand; well sorted very fine to
fine grained sand, pale yellowish-
brown Lo yellowish-gray.

4. Residual clay; reddish-brown to dark
yellowish-orange, tight.

PERMIAN SYSTEM
LOWER PIERMIAN SERIES
SUMNER GROUP

Wellington Shale (20.07)

9. Shale; green with marocon bands,
blocky, clayey.

CHASE_GROUP

Herington Limestone (4.0'-7.07)

6. Limestone; white to grayish-white,
chalky, somewhat blocky, lower 1.5’
weathers brown and is harder than the

upper part.

Paddock Shale (10.0°)

7. Shale; gray, blocky, weathers green.

Krider Limestone (2.5')

8. VLimestone; light gray, somewhat
shaly, blocky, some horizontal
partings.

Odell Shale (24.7')

9. Shale; grayish-green, platy. upper
Existing Soils
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Figure 2.

Odell Shale (continued)
11. Shale; varicolored maroon and green,
blocky.

Cresswell Limestone (15.27)

12. Limestone; white, shaly, platy.

13. Shale; green, blocky.

14. Limestone; white, shaly, platy.

15. Limestone; yellowish-brown, weathers
light brown, contains scattered chert
nodules.

GranlL Shale (8.9’)

16. Shale; gray, weathers light green,
platy.

Stovall Limestone (3.47)

17. Limestlone; yellowish-brown to
yellowish~-gray, cherty.

Cage Shale (38.7°)

18. Shale; light green, blocky.

19. Limestone; yellowish-brown, somewhat
shaly.

20. Shale; green, blocky.

21. Limestone; light gray, nodular,
weathers readily.

22. Shale; green and maroon, thin limy
lenses.

Existing Soils (cont.)
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Figure 2.

Towande Limestone

23.

(15.67)

Limestone; light gray, weathers
vyellowish-brown, thin lensing shale
partings, upper part platy.

Holmesville Shale (12.5')
24. Shale; green, blocky, limy in lower
part, 0.6’ maroon band in lower part.

Fort Riley Limestone

25.

26.

27T.

28.

(21.0")

Limestone; yellowish-brown,
somewhal honeycombed.

platy,

Limestone; shaly, weak, contains thin

lenses of green shale.

Limestone; yellowish-brown, platy,
shaly.
Limestone; yellowish-brown, massive,

blocky, weathers gray (rimrock).

Existing Soils (cont.)
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A record is produced for each vehicle traversing the scale which includes the following:

Wheel Load Axle Load

Axle-Group Load Gross-vehicle weight

Speed Vehicle Class

Site Identification Code Lane of Travel

Date and time of passage Sequential vehicle record number

Wheelbase ESAL
Violation Code

The Kansas DOT conducted their own sampling and testing, and also provided their own
Resident Engineer. Jim Kowach, P.E. served as Construction Engineer and Chuck Luedders,
P.E. coordinated all sampling and testing for the DOT. A listing of all people who were actively
involved in the project is shown below:

Kansas Department of Transportation:

Chuck Luedders Jim Kowach
Kansas DOT Kansas DOT
1014 N. Third 1014 N. Third
Salina, KS 67402 Salina, KS 67402
(913) 827-3754 (913) 827-6286
Bill Parcells Lonnie Ingram
Kansas DOT Richard Riley
2300 Van Buren Rodney Maag
Topeka, KS 66611 Kansas DOT
(913) 296-7410 Docking State Office Bldg.
Topeka, KS 66612
(913) 296-3711

North Central Regional Coordination Office:

Gene Skok Richard Ingberg
Ann Johnson FHWA
Ron Urbach 1983 Sloan Place - Suite 10

Braun Intertec

1983 Sloan Place - Suite 10
St. Paul, MN 55117

(612) 776-7522

St. Paul, MN 55117
(612) 776-2210



The DOT staff experienced many problems with the sampling and testing requirements,
including insufficient numbers of cores specified in the sampling and testing plan for the amount
of tests required. Also, several tests were specified for each core, some of which were
destructive. This resulted in the need for additional cores to be taken after original sampling
was done. It was impossible to core the PATB, as the cores fell apart, and to sample the PATB,
it had to be pounded into forms. The DOT also had limited space in which to work during
construction, due to the 40-ft. paving lanes.

The general contractor for this project is listed below:

Hawkins Construction Company
P.O. Box 9008, Station C
Omaha, Nebraska 68109

Phone: (402) 342-1607

They performed all of the primary work for the project, including grading and paving,

Layout

Beginning at the west end of the project, sections were laid out according to base type. Lane
width and surface thickness were not considered in the layout. The Kansas DOT control section
was first, followed by those sections with permeable asphalt treated base over dense graded
aggregate base (sections 9, 10, 11, and 12). Those sections containing lean concrete base were
placed next (sections 8, 7, 6, and 5). The last sections were those containing dense graded
aggregate base (sections 2, 1, 4, and 3).

Figure 3 shows the section layout, and Table 2 gives a description of the sections. Pavement
sections are shown in Figures 4 through 7.



Table 2. Kansas SPS-2 Section Layout

Surface ]l
Construction SHRP Thickness § Thickness Strength Ave. Strength | Width
Station D Base {Design) {Actual) (Design) (Actuat)
264 +28 to 269+28 | KDOT 6" Stab Base 12" 122" 600 psi 647 psi 12’
Control | 6" Mod Flyash
_270+78 to 275+78 | 200209 4" PATB 8" 8.5" 550 psi 600 psi 12’
4" DGAB
277+23 to 282+23 | 200210 4" PATB 8" 83" 900 psi 882 psi 14
4" DGAB
302+58 to 307+58 | 200211 4" PATB 11" 10.0" 550 psi 625 psi 14
4" DGAB
329+43 to 334+43 | 200212 | 4" PATB 11" 91" 900 psi 928 psi 12’
4" DGAB
335+73to 340+73 | 200208 | 6" LCB 11" 111" 900 psi 945 psi 12
342+18 to 347+18 | 200207 6" LCB 11" 10.1" 550 psi 617 psi 14
348+63 to 353+63 | 200205 6" LCB 8" 8.1" 550 psi 704 psi 12
355+08 to 360+08 | 200206 6" LCB 8" 78" 900 psi 879 psi 14
361+53 to 366+53 | 200202 6" DGAB 8" 82" 900 psi 857 psi 14’
" 367+98 to 372+98 | 200201 6" DGAB 8" 7.8" 550 psi 600 psi 12’
" 393+18 to 308+18 | 200204 | 6" DGAB 11" 114" 900 psi 817 psi 12
" 399463 to 404 +63 | 200203 6" DGAB 11" 112" 550 psi 626 psi 14
Material Sampling and Testing

The Material Sampling and Testing Plan is shown in Figure 8.

Several attempts were made to obtain field cores of the PATB, but the state was unable to do
so. Therefore, it was impossible to conduct tests on samples CAO01, 02, 03, 05, 47, 48, 51, 54,
and 55. Uncompacted mix samples were obtained from the plant conveyor belt, and several
tests could be completed on the loose material. The moisture susceptibility test (P05) was not
conducted as it is not applicable to permeable asphalt treated bases.

10



| 200213 KANSAS CONTROL SECTION
|
[
[
| 2&%‘:9 8°PCC/4*PATB/4*DGAB/12FT
|
—;
|
N | 200210  4.pcc/g+pATB/4"DGAB/14FT
| KDOT2
[
| l
| |
[
| 200211 .occ/a'PATB/4"DGAB/14FT
l KDOT3
|
|
200212 11"PCC/4*PATB/4*"DGAB/12FT
KDOT4
SPS - 2
200208
I-70 WB «pors 11'PCC/E'LCB/12FT
|
E OF ABILENE
200207 4 .pcc/6'LCB/14FT
KANSAS o
2.?[902%5 8"PCC/6"LCB/12FT

200206
KpoTs 8'PCC/6'LCB/14FT

200202  g.pcc/erpGAB/14FT
KDOTS

200201
DOT10

8"PCC/6"DGAB/12FT

200204

11"PCC/6"DGAB/12FT
DOT11

200203

11"PCC/6"'D 4
DOT12 PCC/6"DGAB/14FT

Figure 3. Section Layout EXIT 290
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| - 70 PROJECT PAVEMENT

12" CONCRETE PAVEMENT
DOWELED - 15’ JOINTS

MEDIAN

6" STABILIZED SUBBASE

6" FLY ASH MODIFIED SUBGRADE

Figure 4. KDOT Control Section




TEST SECTIONS
1 THRU 4

Long Jt. 14’
or 12’

€l

T i i 8"or11" CONCRETE PAVEMENT
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MEDIAN
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Figure 5. Section 200209 through
200212
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TEST SECTIONS
S THRU 8

Long Jt. 14’
or 12’

8" or 11" CONCRETE PAVEMENT

MEDIAN

\

6" LEAN CONCRETE BASE

6" FLY ASH MODIFIED SUBGRADE

Figure 6. Section 200205 through
200208
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6" FLY ASH MODIFIED SUBGRADE

Figure 7. Sections 200201 through
200204



Construction

The construction schedule is shown on Figure 9. Construction was delayed due to an especially
rainy season. Work began April 6, 1992. Work on the SHRP sections began June 6th with the
placement of aggregate base on sections 1, 2, 3, and 4. Subbase for sections 9 through 12 was
placed on June 30th, and paving on the first four sections began July 2nd. The lean concrete
base for sections 5 through 9 was placed July 9th, and they were paved July 17th. The final two
sections, 11 and 12 were paved July 25th. All paving for the project was completed July 30th,
and the westbound lanes were opened to traffic on August 13, 1992.

There were no major problems with construction, aside from the very rainy weather conditions
which slowed progress. Many problems arose during construction of the permeable asphalt
treated base (PATB). The contractor placed the PATB too thick, and the excess was removed
with a trimmer. After several trials, the Contractor was able to roll the material at the correct
temperature so that it did not roll out more than expected.

Subgrade Preparation

The original construction of I-70 was completed in 1959. The pavement consisted of 9 inches of
doweled jointed reinforced concrete pavement over a 4-inch granular subbase. To utilize
existing materials the existing granuiar subbase and shoulder material were incorporated into a
stabilized aggregate subbase. To prevent saturated subgrade soils that previous construction
projects experienced, the DOT stipulated that Type C flyash was to be used to dry up the
subgrade soil prior to the construction of the stabilized aggregate subbase.

Mix Designs and Paving

All of the mixes, including lean concrete base and surface concrete used 70% natural sand and
30% crushed stone. Crushed limestone was used in the lean concrete base and the 550 psi
concrete mix. The 900 psi mix was switched to calcite cemented sandstone for the stone portion
to help in increasing the flexural strength. All concrete mix designs are given in Figures 10
through 12.
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Tables 3, 4, and 5 are a summary of the portland cement concrete characteristics.

Table 3. Concrete Compressive Strength

Specimen Type 14 Day 28 Day “
Average Deviation Average Deviation !

550 psi cores 4,269 649 5,039 580
550 psi cylinders 4,088 564 4,841 543
900 psi cores 6,918 559 7,904 491
900 psi cylinders 6,356 818 7,168 1,113
KDOT mix cores Insufficient Samples for Realistic Averages
KDOT mix cylinders 4,094 59 4,768 238

Table 4. Concrete Flexural Strength

Specimen Type 14 Day 28 Day "
Average Deviation Average Deviation |
900 psi beams 843 49.9 925 77.1
550 psi beams 608 49.9 649 43.7
IrKDOT mix beams 618 42.1 677 58.5

Table 5. Concrete Unit Weight

Specimen Type 1; Day 28 Day
Average Deviation Average Deviation
900 psi core 146.6 1.18 1473 1.52
550 psi core 144.6 0.78 144.7 1.10
KDOT mix core No information 145.9 one core

17



Project Cost
As part of the presentation for the Open House, the Kansas Department of Transportation

prepared cost summaries for each of the thirteen sections. Those unit costs are given in Tables
7 through 12, and are summarized below:

Table 6. Unit Costs for Each Section

l Section Total Cost Cost/sq yd ]
KDOT Control $59,224.680 $21.15
200201 66,977.90 23.62
200202 71,294.81 25.73
200203 74,802.86 26.38
200204 73,395.80 2648
200205 65,754.16 2294
200206 69,601.26 24.28
200207 58,134.47 20.28
200208 63,827.77 2227
200209 50,898.95 17.76
200210 45,205.66 15.77
200211 56,672.44 19.77
200212 53,973.96 18.40

s:\wp\ann\construc.rpt
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SPS-2 MATERIALS SAMPLING

KDOT CONTROL SECTION
70-21 K-2609-01

264+28 269+78
5+00 4+00 3+00 2+00 1+00 0+00
PREPARED 1 1 1 1 | 1 | |
|
8’ B12
;T_ *r6s *tr64 *r63
©si13
A22 - A24 (Four Foot Shelby Tubes) Date
T63 - T65 (In-Place Densities) Date
B12 (Bulk Sample, Moist. & Density) Date
S13 (Shoulder Probe) Date
5+00 4+00 3+00 2+00 1+00 0+00
CEMENT ! i | 1 1 i L ! 1 L
TREATED
BASE
BP3 (Compression Specimums) Date
5+00 4400 3+00 2+00 1+00 0+00
CONCRETE 1 1 ! 1 1 1 | 1 | -
PAVEMENT
€c103° |[1g" 18" | 9c99
C104° [18" 18"| °c100
c1059 |is" 18"| ©9cio01
c106° | 37 3’| 9ci1o02

FC37 - FCSi
C99 - C106

* Coring to

(Beams, Cylinders & Tests) Date
(Cores of Pavement & Base) Date

be done by Headquarters Pavement Coring Crew

Figure 8.

Testing Plan
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SPS-2 MATERIALS SAMPLING

KDOT TEST SECTION NO.
SHRP TEST SECTION NO.

70-21 K-2609-01

270+78 275+78
5+00 4+00 3+00 2+00 1+00 0+00
PREPARED | | { 1 | 1 I ]
8 14
‘gj‘ *+736 *135 *tr34
Cs12
Alé - Al8 (Four Foot Shelby Tubes) Date
S12 (Shoulder Probe) Date
T34 - T36 (In-Place Densities) Date
5+00 4+00 3+00 2+00 1400 0+00
DENSE GRADED —! . L L 1 '
AGGREGATE
BASE
‘;7‘ *+739 +T38 +37
I
T37 - T39 (In Place Densities) Date
5+00 4400 3+00 2+00 1+00 0+00
PERMEABLE L —t 1 1 '
ASPHALT TREATED
BASE
BT1 (Asphalt Pavement Sample) Date
5+00 4+00 3+00 2400 1+00 0+00
ce? |18" 18"| ©c1
c7® |18" 18"} ©c2
cg® |[18" 18"| ©c3
co® | 3¢ 37| ©c4
Figure 8. Sampling and Testing

Plan (cont.)
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SPS~-2 MATERIALS SAMPLING

KDOT TEST SECTION NO. 2
SHRP TEST SECTION NO. 10
70-21 K-2609-01
277+23 282473
5+00 4+00 3+00 2+00 1+00 0+00
PREPARED | 1 | 1 I | | 1 L
SUBGRADE
||
B6
7, +r33 *r32 +tr31
Os11
T31 - T33 (In-Place Densities) Date
B6 (Bulk Sample, Moist. & Density) Date
S11 (Shoulder Probe) Date
5400 4+00 3+00 2+00 1+00 0+00
DENSE GRADED —! ' L L L '
AGGREGATE
BASE
—;T +r51 150 *T49
|
T49 - T51 (In-Place Densities) Date
5+00 4+00 3+00 2+00 1+00 0+00
PERMEABLE L 1 L . . '
ASPHALT TREATED
BASE
5+00 4+00 3+00 2+00 1+00 0+00
CONCRETE | 1 1 1 1 ] 1 1 ]
PAVEMENT
c55° 18" 18"| Hcs1
c56° (18" 18" | Hcs2
c57° 18" 18"| Hcs3
c58° | 5’ 57| Fcs4
Figure 8. Materials Sampling and

Testing Plan (cont.)
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SPS-2 MATERIALS SAMPLING

KDOT TEST SECTION NO. 3

SHRP TEST SECTION NO. 11
70-21 K-2609-01
302+58 307+58
5+00 4+00 3+00 2+00 1+00 0+00
PREPARED i | 1. i L l I 1
SUBGRADE oAlS OA14 °A13 I
10/
| I
Bl1 +r30 *r29 +p28 =
|
Os1io0
Al3 - AlS5 (Four Foot Shelby Tubes) Date
T28 - T30 (In-Place Densities) Date
T29 (Plate Bearing Test)
B1ll (Bulk Sample, Moist. & Density) Date
S10 (Shoulder Probe) Date
5+00 4+00 3400 2+00 1+00 0+00
DENSE GRADED —! . . . .
AGGREGATE
BASE
+ + +
T48 T47 T46
T46 - T48 (In-Place Densities) Date
5+00 4+00 3400 2+00 1+00 0+00
PERMEABLE i | i i } | § i 1
ASPHALT TREATED
BASE
OT61
BT2 - (Asphalt Pavement Sample) Date
T61l - (Plate Bearing Test) Date
5+00 4+00 3+00 2+00 1+00 0+00
CONCRETE L ' L L . !
PAVEMENT
c47° |18" 18"| Hca3
c48° f18" 18" | Hca4
c499 |18" 18"| Hc4s
c50° | 57 57| Hcae
Figure 8. Materials Sampling and

Testing Plan (cont.)
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SPS-2 MATERIALS SAMPLING

KDOT TEST SECTION NO. 4
SHRP TEST SECTION NO. 12
70-21 K-2609-01

329+43 334+43
5+00 4+00 3+00 2+00 1+00 0+00
PREPARED 1 | ul 1 1 ! 1 1 1 | i
SUBGRADE
=
B5
gj" +r27 *r26 *tr25
s °s9
T25 - T27 (In-Place Densities) Date
S9 (Shoulder Probe) Date
B5 (Bulk Sample, Moist. & Density) Date
5+00 4+00 3+00 2+00 1+00 0+00
DENSE GRADED —! e : . ' ' ' ’ '
AGGREGATE
BASE
py *r60 *rs9 +Ts58
l
T58 - T60 (In-Place Densities) Date
5+00 4+00 3+00 2+00 1+00 0+00
PERMEABLE | | 1 | | 1 1 I | 1 1
ASPHALT TREATED
BASE
°T62
BT3 - (Asphalt Pavement Sample) Date
T62 - (Plate Bearing Test) Date
5+00 4+00 3+00 2+00 1+00 0+00
"ONCRETE | | | I 1 ! | | ] 1 =
PAVEMENT
co5° |is" 18"| Hco1
Cc96° 18" 18" | Yc92
c979 [18" 18" | Hco3
co8° | 3’ 3/ Bco4

Figure 8. Materials Sampling and
Testing Plan (cont.)
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SPS-2 MATERIALS SAMPLING

KDOT TEST SECTION NO.
SHRP TEST SECTION NO.

70-21 K-2609-01

335+73 340+73
5400 4+00 3+00 2+00 1+00 0+00
PREPARED 1 1 | I 1 1 |
10’
;j“ +r24 +r25 *tr26
Oss8
Al0 - Al2 (Four Foot Shelby Tubes) Date
T24 - T26 (In-Place Densities) Date
S8 (Shoulder Probe) Date
5+00 4+00 3+00 2+00 1+00 0+00
LEAN | |- | i | | 1
CONCRETE
BASE
BP1 (Compression Specimums) Date
5+00 4+00 3+00 2+00 1+00 0+00
PAVEMENT
c79% |18" 18"| ©c7s
cgo® fign 18" | ©c7e6
cg1® [1g" 18" | ©c77
cg2® | 3r 37| Hc7s

FC37 - FC54 (Beams, Cylinders & Tests) Date
(Cores of Pavement & Base) Date

c75 - C77%

c78 - c82* (Cores of Pavement Only)

Date

* Coring to be done by Headquarters Pavement Coring Crew

Figure 8.

Materials Sampling and

Testing Plan (cont.)
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SPS~-2 MATERIALS SAMPLING

KDOT TEST SECTION NO.
SHRP TEST SECTION NO.

70-21 K-2609-01

342+18 347+18
5+00 4+00 3+00 2400 1+00 0+00
PREPARED L 1 1 1 L 1 ! 1 | |
1072 *r21 +T20 *rag
B4
7I
©s7
Al9 - A21 (Four Foot Shelby Tubes) Date
T19 - T21 (In-Place Densities) Date
B4 (Bulk Sample, Moist. & Density) Date
S7 (Shoulder Probe) Date
5+00 4400 3+00 2+00 1+00 0+00
LEAN |- 1 | | 1 1 | | |
CONCRETE
BASE
5+00 4+00 3+00 2400 1+00 0+00
PAVEMENT
C30° |18" 18"| ©°c26
€31° (18" 18" | 9c27
c32® jisw 18"| ©c2s
c33® | 3¢ 37| ©c29

FC37 - FC54 (Beams, Cylinders & Tests) Date
c26 - C31* (Cores of Pavement & Base) Date
C32 - C33 (Cores of Pavement Only) Date

* Coring to be done by Headquarters Pavement Coring Crew

Figure 8. Materials Sampling and

Testing Plan (cont.)
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SPS-2 MATERIALS SAMPLING

KDOT TEST SECTION NO. 7
SHRP TEST SECTION NO. 5
70-21 K-2609-01

348+63 353+63
5+00 4400 3+00 2+00 1+00 0+00
PREPARED 1 | | { { | 1 ! | I
I
| I
B10 *r18 +r17 *tT16 | 10’
’7I
Oseé
A7 - A9 (Four Foot Shelby Tubes) Date
T1l6 - T18 (In-Place Densities) Date
B10 (Bulk Sample, Moist. & Density) Date
S6 (Shoulder Probe) Date
5+00 4400 3+00 2+00 1+00 0+00
LEAN | 1 { { | 1 { ! i 1
CONCRETE
BASE
BP7 (Compression Specimums) Date
5+00 4+00 3+00 2+00 1+00 0+00
PAVEMENT
) Cc22° |1g" 18" | ©Ocas
Cc23° |ig" 18" | ©ci9
c24"% |18" 18" | ©c20
c2s® | 3¢ 37| ©c21

FC37 - FC§4 (Beams, Cylinders & Tests) Date
clig8 - C24* (Cores of Pavement & Base) Date
C24 - C25 (Cores of Pavement Only) Date

* Coring to be done by Headquarters Pavement Coring Crew

Figure 8. Materials Sampling and
Testing Plan (cont.)
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SPS-2 MATERIALS SAMPLING

KDOT TEST SECTION NO. 8
SHRP TEST SECTION NO. 6
70-21 K-2609-01

355+08 360+08
5+00 4+00 3+00 2+00 1+00 0+00
SUBGRADE
= + + +
B3 T15 T16 T17 iy
Oss
T1l5 - T17 (In-Place Densities) Date
B3 (Bulk Sample, Moist. & Density) Date
S5 (Shoulder Probe) Date
5+00 4+00 3+00 2+00 1+00 0+00
LEAN 1 | S A 1 1 1 | i | |
CONCRETE
BASE
5400 4+00 3400 2+00 1+00 0+00
CONCRETE ! | 1 | ! ] | 1 L I |
PAVEMENT c70% |18
c71% |a18n 18"| ©ce7
c72% jaign 18" | ©ces
c73® |18n 57| ©ce9
c74"® | 57

FC37 - FC§4 (Beams, Cylinders & Tests) Date
ce7 - C69* (Cores of Pavement & Base) Date
C70 - C74" (Cores of Pavement Only) Date

* Coring to be done by Headquarters Pavement Coring Crew

Figure 8. Materials Sampling and
Testing Plan {(cont.)
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SPS-2 MATERIALS SAMPLING

KDOT TEST SECTION NO. 9
SHRP TEST SECTION NO. 2
70-21 K-2609-01

361+53 366+53
5+00 4+00 3+00 2+00 1+00 0+00
SUBGRADE T—__—- Oag6 oas Oa4
107
s *r12 *ri1 *r10
Os4
A4 - A6 (Four Foot Shelby Tubes) Date
T10 - T12 (In-Place Densities) Date
S4 (Shoulder Probe) Date
5+00 4+00 3+00 2+00 1+00 0+00
DENSE GRADED | | 1 | | I | | ] | 1
AGGREGATE
BASE -
B8 +754 +7s53 +752 "‘;,
T52 - T54 (In-Place Densities) Date
T53 (Plate Bearing Test) Date
B8 (2 x 2 Base Sample) Date
5+00 4+00 3+00 2+00 1+00 0+00
CONCRETE 1 | | | i | ] | 1 | 1
PAVEMENT
ce38 [ig® 18" | Hcsg
ce4® [18" 18" | Hceo
ces2 |1gn 18"| Hcel
c66” | 5 5 Zce2

FC37 - FC54 (Beams, Cylinders & Tests) Date
C59 - C66 (Cores of Pavement Only) Date

* Coring to be done by Headquarters Pavement Coring Crew

Figure 8. Materials Sampling and
Testing Plan (cont.)
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SPS-2 MATERIALS SAMPLING

KDOT TEST SECTION NO. 10
SHRP TEST SECTION NO. 1
70-21 K-2609-01
367+98 372+98
5+00 4+00 3400 2400 1+00 0+00
PREPARED | | | | | 1 1 |
SUBGRADE
]
B2
- *719 +rg +77
5 V4
©s3
T7 - T9 (In-Place Densities) Date
T8 (Plate Bearing Test)
B2 (Bulk Sample, Moist. & Density) Date
S3 (Shoulder Probe) Date
5+00 44+00 3400 2400 1+00 0+00
DENSE GRADED —! —1 . . . L . L L
AGGREGATE
BASE -
IB7““ +r42 +ra1 +r40
6 ’
T40 - T42 (In-Place Densities) Date
T41 (Plate Bearing Test) Date
B7 (2 x 2 Aggregate Sample) Date
5+00 4400 3+00 2+00 1+00 O0+00
CONCRETE 1 . | { ! 1 1 1 |
PAVEMENT c1a® lign
18l Heio
c1s® {aigw 18| Hcii
ci1e6® |18" 18" | Hci2
c17® | 3 3/| Hci3

FC37 - FC34 (Beams, Cylinders & Tests) Date
(Cores of Pavement Only)

Cl0 - C17

Date

* Coring to be done by Headquarters Pavement Coring Crew SPS-2

Figure 8.
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MATERIALS SAMPLING

KDOT TEST SECTION NO.
SHRP TEST SECTION NO.
70-21 K-2609-01

PREPARED
SUBGRADE

Al ~ A3
T4 ~ T6
52

DENSE GRADED —!

AGGREGATE

BASE

T56
BS

CONCRETE
PAVEMENT

393+18 398+18
5+00 4400 3+00 2+00 1+00 ~ 0+00
Oa1 Oa2 Oa3
87— +76 +Ts5 +74
| 5°
Os2
(Four Foot Shelby Tubes) Date
(In-Place Densities) Date
(Shoulder Probe) Date
5+00 4+00 3+00 2400 =~ 1400 ~ 0+00
||
o trs57 trse trss B9
T55 - T57 (In-Place Densities) Date
(Plate Bearing Test) Date
(2 x 2 Aggregate Sample) Date
| 5+00 4T°° 3+00 2+00 | 1+00  0+00 |
cge® |18"
cg7® |1s"
cgg® 18w 18"| Hcs3
cg9® |18" 18"| Hcssq
coo® | 37 37| ¥c8s

FC37 - FC§4 (Beams, Cylinders & Tests) Date
Cc83 - C90

(Cores of Pavement Only)

Date

* Coring to be done by Headquarters Pavement

Figure 8.

Materials Sampling and

Testing Plan (cont.)
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SPS-2 MATERIALS SAMPLING
KDOT TEST SECTION NO. 12
SHRP TEST SECTION NO. 3
70-21 K-2609-01
399+63 404+63
5400 4+00 3+00 2+00 1+00 0+00
PREPARED ' ' ' ' ‘ 4 :
SUBGRADE
|
Bl
] +r3 *r2 +r1
5 ’
©s1
Tl - T3 (In-Place Densities) Date
Bl (Bulk Sample, Moist. & Density) Date
S1 (Shoulder Probe) Date
5+00 4+00 3+00 2+00 1+00 0+00
DENSE GRADED —! ' ' . —L ' :
AGGREGATE
BASE T““‘ tras tT44 +r43
8 4
I
T43 - T45 (In-Place Densities) Date
T44 (Plate Bearing Test) Date
5+00 4+00 3+00 2+00 1+00 0+00
CONCRETE | 1 1 L | | | |
PAVEMENT c3g® |1gvw
c39% |ig"™ 18"| Hc34
c40 |1gw 18"| Hess
cq1? |1g" 18" | Hc3e
c428 | 3¢ 37| Me37
FC37 - FC§4 (Beams, Cylinders & Tests) Date
C34 - C42 (Cores of Pavement 0Only) Date
* Ccoring to be done by Headquarters Pavement Coring Crew

Figure 8.

Materials Sampling and

Testing Plan (cont.)

31



ce

HAWE INS CONSTRULCTION COMFANY

"el'OFT DATE 21JULIZ FUN NO.

33

Z:hedule Report - Sarted by ES, TF

215
05
20
200

178

s

“~e
- o

ACTIVITY OFIG REM
1D DUF DuUR FPCT
S S 0 100
10 3 0 100
35 <8 0 100
=5 24 0 100
3 8 0 100
15 19 0 140

20 S4 12 7

S0 12 0 100
SO € 0 100
45 3 0 100
o5 7 0 100
70 1z 0 100
€0 1 0 100
£5 8 0 100
7S € 0 100
20 S 0 100
E1) 25 0 100
100 <5 S 80
120 =8 0 100
109 =8 0 100
85 1z 0 100
125 3 0 100
125 o2 0 100
130 8 0 100
35 1 0 100
145 3 0 100
o5 6 0 100
1€5 € 0 100
110 30 0 100
130 4 0 100
170 4 0 100
185 8 0 100
228 =3 e 72
130 2 0 100
1e2 = 0 100
160 2 0 100
180 7 0 100
210 1 0 100

1 O

2 v

ic} 0

2 ]

6 0

~
-
[
2

Tme— e mme e e - ——— - -

I[-70 DICIINSON COUNTY 1"AHSAS

START DATE

ACTINITY DESCFIFTION

EARLY
STAFT

MOERILIIE EQUIFMENT
FHASE I TRAF CONTROL
FHASE 11 TFAF CONTROL
EB FATCH WORK

BUILD X-OVEFS

SET-UF EQUIF/FINISH MOB.
HAUL CONCFETE AG3

ASFH X-0OVERS

RMV 3 FT SHLDF

MODIFY G~-RAIL

EB ASFH OVERLAY

DETOUR. ASFH FATCH & OVERLAY
FHASE 11 TRAF HEAD TO HEAD
WB FMV EXIST G-RAIL

WB KMV ASFH SHLDFS

WB KMV L2 FAVE

WB TRIM/SALY ALL BASE
WB EMB WORK

WE FLY-ASH SRBGR

WB EOX CULY EXT

BR FEFAIR #30 & #21

WE SURBASE TO STA 269+00
WB BR REFAIR #2B & #29
WB PCC ML TO RMP

WB CLOSE RAMFS

WB RMV RAMFS

WB MAMFP FLY-ASH SUEBGR
WE RAMF SUBBASE

WE RMV/RFLC FENCE

WB FCC ML @ 1RIDGE

WB FCC FAMF'S

WB FAMF TIE-INS

WB SHLDR EME.

SHRF A5 BASE, #1 & #2
SHFF BASE 43 & #4

WB BASE ML @ 308+48
S.H.F.F. SUREASE #3-#12
OFEN WE FAMFS

SHREF FAVING #1 & #2
FINISH ML STAE SUBKASE
WE FCC ML; SHFF #3 &% #4
SHRF LEAN BASE #5-#%
FLC BFPIDGE AFFR.

SHRF FAVING #5-810

Figure 9.

SFEESZA
ZEFER3I2A
2BFEE92A

4MARIZA

9MARSZA
16MAR3ZA
23MARI2ZA
26MAR92A

EAPRIZA
11AFR22A
13APFIzA
16AFRIZA
20AFR32A
20a8FFR32A
ZOAFFIZA
21APFI2A
Z1AFF 3ZA
29AFR22A
27AFF32A
29APP3IZA

SMAYIZA

SMAYIZA

SMAY3IZA
1SMAY32A
18MA. Z2A
Z1MAYZ2A

3JUN3ZA

7JUN32A

BJUNIZA
17JUNS2A
1BJUN32A
19JUN22A

A DATE 31

EARLY
FINISH

13MAF22A
27FEBR3I2A
GAFRIZA
SAFRI2ZA
1AFF3IZA
1MAY32A
17AUG3Z
4AFRI2A
10AFRI2A
16AFFR32A
1SAFRIZA
B8MAY3ZA
20AFFIZA
23AFR32A
JHMAY2ZA
7MAY92A
SJUNIZA
EAUR32
30JUNT2A
eJUL9ZA
12JUN32A
SIMAY3ZA
10JUL9ZA
1Z2JUN3ZA
1BMAYSZA
2IMAYI2A
10JUNS2A
12JUNZ2
27JuL32A
Z1JUN322A
~B6JUN2ZA
26JUN32A

1232
SFEP32 FIN DATE 2SNOVIIx
JuLI2 FASE NO. 1
LATE LATE TOTAL
ETART FINISH FLOAT
20CT92 3=
€AUG3I2 O
EAUGT2 -1

21JUN3IZA
ZZJUN3IZA
25JUMTEA
23JUN3azA
30JUNY A
2JULs2A
2JUL9ZA
SJuLela
SJULIZA
FJUL3ZA
14JUL=22
17JuLsza

Construction Schedule

7AUE92
27JUN32A
JOJUNZZA
1JUL3LA
EJULIZA
SJULB2A
~JuLscA
TIULZZA
SJuL2ZA
13JUL2ZA
24JUL32A

2SJUL2ZA
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ACTINVITY
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255

240
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115
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S00
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S10
S05
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S30
S2%
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FRIMAVEFA FROJECT FLANNER
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DUR DUR
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2 0
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10 S
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S 5
1 1
E €
8 8
8 8
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12 12
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30 3
25 25
25 o5
8 8
13 13
11 11
1 1
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12 13
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8 8
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10 10
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12 12
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1 1
10 10
1 1
3 13
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I-70 DICKINSON COUNTY | AMNSAS 1237

WB INSTALL a-FAIL

WB FPCC ML

SHFF FAVING #11 & #12
WB CLEAN-UP

SLOPE FROT/DITCH-LINER
FHASE IV TRAF CONTROL
PHASE I11 TRAF SIGNS
SWITCH ER TO WB TRAF

EB RMV ASFH SHLDR

EB RMV G-FAIL

EE TRIM/SALV SHLDR EASE
EB RMV PCC

EB EBR REPAIR #30 % #31
EB BOX CULV EXT.

EB FMV/RPLC FENCE

EB TRIM/SALY ML BASE

EB EMB WOFK

EB FLY-ASH SUESGR

EB STAR SUBBASE TO ERIDGE
EB FPCT ML TO BRIDSE

EB CLOSE RAMFS

EB RMY RAMPS

EB RAMF FLY-ASH SUBGR
EB RAMF STAB SUBBASE
EE STAB SUBEASE @ BRIDGE
EB STAR SUERRASE ML

EB SLOFE PROT/DITCH-LINER
EB RFIDGE AFFR

BR REPAIR #28 % #29

EB P RAMFS

EB FCC ML @ BFIDGES

EB RAMF TIE-INS

FINISH SHLDR EME,

EB PCC ML FYNISH
CLEAN-UF/FUIICH LIST
FREF FPCC MEDIAN X-OVERS
ER 5-FAIL

EB SEEDINSG

EE Orzi FAMES

FAVT MAR 1HGS

NOFMAL TFAFFILC

FEMV Y-0OVEPS

WB SECLING

FINIZH FAVT MARIZINGS

STAFT DATE 3FEBZZ FIN DATE ZSHOV'ZZ*
DATA DATE 31JuUL22 PAGE NO. =
ACTIVITY DESCRIFTION EARLY EARLY LATE LATE TOTAL
STAFT FINISH STAFT FINISH LOAT
21JULSZA 10AUGRSZ 7AUE3Z -1
25JULSZA 25JUL2ZA
25JUL2ZA zBJUL22A
20JUL9ZA  7AUG32 7AUG32 0
7JULIZA  EAUGI2 JAUG3I2 1
31JuUL92 7AU532  31JuL32 7AUB32 0
31JuLaz 6AUGST 3AUG32 7AUG22 1
10AUGTI2  10AUGS2* 10AWE3Y  10AUGIs w
11AUG22  18AUG32 23JUL9: SAUEI2 -3
11AUG3T  20AUGIZ 23JULIZ 7AUG322 -2
11AUGS2 Z0AUEY2  ZI9JUL32 7AURZ2 -3
19AUG2:  24SEF3I2  11AUGI2  1ESEF32 -€
19AUG32 3SEF 32 1SEF32 1B8EP22 2
21AUGI2 Z1SEF32 Z0AURZ2  18SEF32 -1
21AUGL32 S0CT9z Z8EF9Z2  1S0CTIC 2
24AUG32  2ISEFI2 11AUGI2  1ESEFS2 -3
24AUGI2  29SEFI2  11AUGI2  16SEF9Z -3
~SAUG32 S0CT32 1ZAUE32  22SEFI2 -3
JE6AUBIZ 1S5SEP92 {3AULT2 31AUG22 -
BSEF92  ZXZBEFYZ 25AUSIZ  10SEFIZ -8
11SEPFS2  11SEF32 ZSEF32 ZSEF3Z -5
14SEF72  168EF32 SSEF32 IYSEF 32 -3
15SEF92 228EF92 8SEF32 1SSEF2 -5
15SEF22 Z2SEF32 BSEF322 SSEF32 ]
165EF32 1BSEF92 1SEF32 3SEF2Z -3
21SEFP92 7007322 8SEF22 Z48EP3I2 -3
228EF22 LUCTS2  21SEFR22 20CT92 -1
23SEF32 B80OCT92 11SEF32 C28SEF3I2 -8
238EP92 2200792 1E€SEF92  150CTI2 -3
238EF 32 2B8SEF92 16SEF3I2 21SEFIZ -5
258EP32 2BSEP9: 17SEF32 1BSEPI2 -€
298EF92 80CT392 Z2SEF92 100792 -5
238€F32 2700792 I2SEF92 1900792 -5
200792 1907722 Z1SEP9D 20CTI2 -3
20CT32 220CT32 ZISEFIZ  140CTIZ -2
20CTSZ 1902722 ZISEFZ2 1400T22 -3
90°T52 230CTS2 Z95EFIZ 150079 -8
0CTIZ  IOOITTI ZISEFT 1900792 -e
-1 A A 200792 Z0CTs2 ocTz -<
160CTes 300IT22 S3CT22 160CT2Z -3
SNOVIZ SNDV'Z2 2000722 200CT3X -3
4NOYVIZ2  ZONOVEZ  Zi1DCTI2  10HOVEI2 -3
4NOVIZ  2eN0VS2  Z100TEZ 13NDVED -2
SNOVED 13NOVET Zi0UTEC NV 2 -2

Figure 9.
(cont.)

Construction Schedule
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AW TS CONSTHUCTION COMFPAHY FRIMAVERA FROJECT FLANNER [-70 DICITINSON COUNTY HANSAS 1332

TETOrT DATE J1JULZZ  FUNM NO. 33 2424 - KANSAS DEFARTMENT OF TRANFORTATION START DATE G3ZFEE22 FIN DATE ISHOVZIx &
Z:hzdule Feport - Sorted by ES, TF DATA DATE 31JuL2l FASE NO. 3
ACTIVITY OF135 REM ACTIVITY DESCRIPTION EARLY EARLY LATE LATE TOTAL
1D DUR DUR FCT Z0ODE START FINISH STAFT FINISH FLOAT
€30 3 c] 0 FINAL JOR 1ENOVIZ  18NOV3IZ* 1ENOV22  18NOVIZs 0

Figure 9. Construction Schedule
(cont.)
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** EAN CONCRETE BASE**

DESCRIPTION: Lean Concrete Base (6")
DESIGN CRITERIA:
- Cement Type II
- Yield Compressive 500-750 PSI
After 7 Day Cure
- S]ump ]u - 3u
- Air Content 4 - 9%

AGGREGATE SOURCE:

Coarse Agg - Walker Stone CA-6

Fine Agg - Konza Sand MA-II
DESIGNED MIX:

Cement: 279 1b

Air: 6.2%

Unit wt: 135.4 PCF

Fine Agg: 2169 1b

Coarse Agg: 929 1b

Water: 280 1b

Air Ent: 0.7 oz
DESIGN DATA:

1) 4 mixes

2) 4 samples per mix
3) One 5 day break
Three 7 day breaks

Figure 10. Lean Concrete Base
Mix Design

35 2512 DEER PARK BOULEVARD
MAILNG ADCRESS. QAMAMA NEBRASKA
PQ BOX 5608 SIANION C (402) 42 1607

CMAMA NESRALKA 08109 FRx (4c2) 242 2221
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**550 PSI FLEXURAL CONCRETE**
DESIGN CRITERIA:
- Cement Type II
- Yield 550 PSI ¥ 60 PSI After 14 Days
. *Third Point Loading
- Slump 1 374" T 3,40
- Coarse Agg CA-6
- Fine Agg MA-I1
- Mixed Agg 55% Crushed Retained on #8 Sieve
MATERIAL SOURCE:
- Cement LaFarge / Mo. Portland
- Coarse Agg. Walker Stone "Limestone™
- Fine Agg. Konza Sand
- Air Ent. Prokrete Industries
DESIGNED MIX:
- Cement 532 Lb
- Coarse Agg. 891 Lb
- Fine Agg. 2,071 1b
- Air Ent. 2.6 oz
- Unit Wt 139.2 PCF
- Water 266 1bs
Figure 11. 550 psi Flexural
Concrete Mix Design
MAILUNG ADDRESS 3 6 25’23‘-5:;5:245 :"v:é‘ a?:z:slii\uﬂo

PO AOX 2018 STATION C

CMAHA NESRASKA 54109 FAX 4227312 22N
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*%*550 PSI FLEXURAL CONCRETE*+*

DESIGN CRITERIA:

- Cement Type Il
- Yield 550 PSI * 60 PSI After 14 Days
. *Third Point Loading
- Slump 1 3/4" T 3/4n
- Coarse Agg CA-6
- Fine Agg MA-II
- Mixed Agg 55% Crushed Retained on #8 Sieve

MATERIAL SOURCE:

- Cement LaFarge / Mo. Portland

- Coarse Agg. Walker Stone "Limestone"

-, Fine Agg. Konza Sand

- Air Ent. Prokrete Industries
DESIGNED MIX:

- Cement 532 Lb

- Coarse Agg. 891 Lb

- Fine Agg. 2,071 1b

- Air Ent. 2.6 oz

- Unit Wt 139.2 PCF

- Water 266 1bs

Figure 11. 550 psi Flexural
Concrete Mix Design

36 512 DEER PARK BO(SJLEVAHD
MAIUNG ADDRESS or.v;.n;: NEBRASKA
PO BOX 9038 STATION C (407) 3421607

CMAHA HEBRASKA 53109 FAX 422) 342 221
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*%900 PSI FLEXURAL CONCRETE*~*
DESIGN CRITERIA:
- Cement Type II
- Yield 900 PSI % 100 PSI After 14 Days
. *Third Point Loading
- Slump 1 3/4" £ 3/4"
- Coarse Agg CA-6
- Fine Agg MA-I1
- Mixed Agg 55% Crushed Retained on #8 Sieve
MATERIAL SOURCE:
- Cement LaFarge/Mo. Portland
- Coarse Agg. Quartzite Quarry
- Fine Agg. Konza Sand
- Air Entrainment Prokrete Industries
- Water Reducer Prokrete Industries
DESIGNED MIX:
- Cement 862 Lb
- Coarse Agg. 1,349 Lb
- Fine Agg. 1,347 Lb
- Air Content 7.7 oz
- Unit Weight 143 PCF
- Water 301 1b
- Water Reducer 43.1 oz
Figure 12. 900 psi Flexural
Concrete Mix Design
s sconess 37
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Control Section KDOT #13

Fly Ash

Manipulation

Water

Cement Subbase

Water

SS-1H

12" Unif. (AE)(Plain)
12" Var. (AE)(plain)
Contractor Staking

SHRP SECTION #1

Fly Ash

Manipulation

Water

4" Dense-Graded Agg. Base
4" Perm. Asph. Treated Base
AC-10

Perf. Drain Pipe

Outlets

8" Var. Conc. Pvmt. 550psi
8" Unif. Conc. Pvmt. 550psi
Contractor Staking

Table 7.

Cost/Unit

17.10
0.51
7.86
1.53
8.13
87.09
19.81
14.02
3000.00

Cost per

Cost/Unit
17.10
0.51
7.86
3.08
22.84
91.45
5.65
269.00
10.49
10.66
3414.00

Cost per

Ton

SqYd
Mgal
SqYd
Mgal
Ton

SqYd
SqYd
Each

Quanitity

54.60
2800.00
27.80
2800.00
20.70
2.40
1680.00
1120.00
1.00

TOTAL

Square Yard (2800 Yd)

Ton

SqYd
Mgal
SqYd
Ton

Ton

LnFt
Each
SqYd
SqYd
Each

Quanitity
54.60
2835.80
27.80
2835.80
527.90
12.90
1355.00
1.00
1173.30
1760.00
1.00

TOTAL

Square Yard (2835.8 Yd)

Section and Section
200201

38

Costs for KDOT Control

Cost
933.66
1428.00
218.51
4284.00
168.29
209.02
33280.80
15702.40
3000.00

59224.68

21.15

Cost
933.66
1446.26
218.51
8734.26
12057.24
1179.71
7655.75
269.00
12307.92
18761.60
3414.00

66977.90

$23.62



SHRP SECTION #2

Fly Ash

Manipulation

Water

4" Dense-Graded Agg. Base
4" Perm. Asph. Treated Base
AC-10

Perf. Drain Pipe

Outlets

8" Var. Conc. Pvmt. 900psi
8" Unif. Conc. Pvmt. 900psi
Contractor Staking

SHRP SECTION #3

Fly Ash

Manipulation

Water

4" Dense-Graded Agg. Base
4" Perm. Asph. Treated Base
AC-10

Perf. Drain Pipe

Outlets

11" Var. Conc. Pvat. 550psi
11" Unif. Conc. Pvmt. 550psi
Contractor Staking

Cost/Unit

17.10
0.51
7.86
3.08

22.84

91.45
5.65

269.00
13.28
12.11

3414.00

Cost per

Ton

SqYd
Mgal
SqYd
Ton

Ton

LnFt
Each
SqYd
SqYd
Each

53.40
2771.40
27.20
2771.40
515.90
12.60
1335.00
1.00
1146.70
1720.00
1.00

Quanitity

TOTAL

Square Yard (2771.4 Yd)

Cost/Unit

17.10
0.51
7.86
3.08

22.84

91.45
5.65

269.00
13.13
13.33

3414.00

Cost per

Table 8.

Ton

SqYd
Mgal
SqYd
Ton

Ton

LnFt
Each
SqYd
SqYd
Each

54.60
2835.80
27.80
2835.80
527.90
12.90
1360.00
1.00
1173.30
1760.00
1.00

Quanitity

TOTAL

Square Yard (2835.8 Yd)

Costs for Section
200202 and 200203

39

Cost
913.14
1413.41
213.79
8535.91
11783.16
1152.27
7542.75
269.00
15228.18
20829.20
3414.00

71294.81
$25.73

Cost
933.66
1446.26
218.51
8734.26
12057.24
1179.71
7684.00
269.00
15405.43
23460.80
3414.00

74802.86
$26.38



SHRP SECTION #4

Fly Ash

Manipulation

Water

4" Dense-Graded Agg. Base
4" Perm. Asph. Treated Base
AC-10

Perf. Drain Pipe

Qutlets

11" Var. Conc. Pvat. 900psi
11" Unif. Conc. Pvat. 900psi
Contractor Staking

SHRP SECTION #5

Fly Ash

Manipulation

Water

6" Lean Conc. Base

11" Var. Conc. Pvmt. 550psi
11" Unif. Conc. Pvamt. 550psi
Contractor Staking

Table 9.

Cost/Unit

17.10
0.51
7.86
3.08

22.84

91.45
5.65

269.00
13.98
15.00

3414.00

Cost per

Ton

SqYd
Mgal
SqYd
Ton

Ton

LnFt
Each
SqYd
SqYd
Each

Square Yard (2771.4 Yd)

Cost/Unit

17.10 Ton

0.51 SqYd
7.86 Mgal
7.58 SqYd

13.13
13.33
3414.00

Cost per Square Yard (2866.7 Yd)

SqYd
SqYd
Each

Quanitity
53.40
2771.40
27.20
2771.40
515.90
12.60
685.00
1.00
1146.70
1720.00
1.00

TOTAL

Quanitity

55.20
2866.70
28.10
2866.70
1146.70
1720.00
1.00

TOTAL

Costs for Section

200204 and 200205

40

Cost
913.14
1413.41
213.79
8535.91
11783.16
1152.27
3870.25
269.00
16030.87
25800.00
3414.00

73395.80
$26.48

Cost
943.92
1462.02
220.87
21729.59
15056.17
22927.60
3414.00

65754.16
$22.94



SHRP SECTION #6

Cost/Unit
Fly Ash 17.10 Ton
Manipulation 0.51 SqYd
Water 7.86 Mgal
6" Lean Conc. Base 7.58 Sqyd
11" Var. Conc. Pvmt. 900psi 13.98 SqYd
11" Unif. Conc. Pvmt. 900psi 15.00 SqYd
Contractor Staking 3414.00 Each

Cost per

SHRP SECTION #7

55.20
2866.70
28.10
2866.70
1146.70
1720.00
1.00

Quanitity

TOTAL

Square Yard (2866.7 Yd)

Cost/Unit
Fly Ash 17.10 Ton
Manipulation 0.51 SqYd
Water 7.86 Mgal
6" Lean Conc. Base 7.58 SqYd
8" Var. Conc. Pvmt. 550psi 10.49 SqYd
8" Unif. Conc. Pvmt. 550psi 10.66 SqYd
Contractor Staking 3414.00 Each

Cost per

55.20
2866.70
28.10
2866.70
1146.70
1720.00
1.00

Quanitity

TOTAL

Square Yard (2866.7 Yd)

Table 10. Costs for Section
200206 and 200207

41

Cost
943,92
1462.02
220.87
21729.59
16030.87
25800.00
3414.00

69601.26

$24.28

Cost
943.92
1462.02
220.87
21729.59
12028.88
18335.20
3414.00

58134.47
$20.28



SHRP SECTION #8

Fly Ash

Manipulation

Water

6" Lean Conc. Base

8" Var. Conc. Pvmt. 900psi
8" Unif. Conc. Pvmt. 900psi
Contractor Staking

SHRP SECTION #9

Fly Ash

Manipulation

Water

6" Dense-Graded Agg. Base
8" Var. Conc. Pvmt. 900psi
8" Unif. Conc. Pvmt. 900psi
Contractor Staking

1
1
341

Cost per Sguare Yard (2866.7 Yd)

Cost/Unit

17.10 Ton
0.51 SqYd
7.86 Mgal
7.58 Sq¥Yd
3.28 SqYd
2.11 Sq¥d
4.00 Each

Cost/Unit

1

1
1
341

Cost per Square Yard (2866.7 Yd)

7.10 Ton

0.51 SqYd
7.86 Mgal
3.07 SqYd
3.28 SqYd
2.11 SqYd
4.00 Each

Cost per Square Yard (2866.7 Yd)

Quanitity

55.20
2866.70
28.10
2866.70
1146.70
1720.00
1.00

TOTAL

Quanitity

55.20
2866.70
28.10
2866.70
1146.70
1720.00
1.00

TOTAL

Table 11. Costs for Section
200208 and 200209

42

$20.28

Cost
943.92
1462.02
220.87
21729.59
15228.18
20829.20
3414.00

63827.77

$22.27

Cost
943.92
1462.02
220.87
8800, 77
15228.18
20829.20
3414.00

50898.95

$17.76



SHRP SECTION #10

Fly Ash

Manipulation

Water

6" Dense-Graded Agg. Base
8" Var. Conc. Pvmt. 550psi
8" Unif. Conc. Pvmt. 550psi
Contractor Staking

SHRP SECTION #11

Fly Ash

Manipulation

Water

6" Dense-Graded Agg. Base
11" Var. Conc. Pvmt. 900psi
11" Unif. Conc. Pvmt. 900psi
Contractor Staking

Table 12.

Cost/Unit

17.10
0.51
7.86
3.07

10.49

10.66

3414.00

Cost per

Cost/Unit

17.10
0.51
7.86
3.07
13.98
15.00
3414.00

Cost per

Ton

SqYd
Mgal
SqYd
SqYd
SqYd
Each

Quanitity

55.20
2866.70
28.10
2866.70
1146.70
1720.00
1.00

TOTAL

Square Yard (2866.7 Yd)

Ton

SqYd
Mgal
SqYd
SqYd
SqYd
Each

Quanitity

55.20
2866.70
28.10
2866.70
1146.70
1720.00
1.00

TOTAL

Square Yard {2866.7 Yd)

Costs for Section

200210 and 200211

43

Cost
943.92
1462.02
220.87
8800.77
12028.88
18335.20
3414.00

45205.66

$15.77

Cost
943.92
1462.02
220.87
8800.77
16030.87
25800.00
3414.00

56672.44

$19.77



)

SHRP SECTION #12

Cost/Unit
Fly Ash 17.10
Manipulation 0.51
Water 7.86
6" Dense-Graded Agg. Base 3.07
11" Var. Conc. Pvmt. 550psi 13.13
11" Unif. Conc. Pvmt. 550psi 13.33
Contractor Staking 3414.00

Cost per

Table 13.

Quanitity
Ton 56.50
SqYd 2933.30
Mgal 28.80
SqYyd 2933.30
SqYd 1173.30
SqYd 1760.00
Each 1.00
TOTAL
Square Yard (2933.3 Yd)

Costs for Section
200212

44

Cost
966.15
1495.98
226.37
9005.23
15405.43
23460.80
3414.00

53973.96

$18.40



