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MnN/DOT DisTRICT-3 Large Stone Base Field Review

General Description

A field review was done to investigate three roadways that incorporated a strong stone base or
Scandinavian design built in central Minnesota (Mn/DOT District-3). These were initially built though a
partnership with Mn/DOT and Finland where Gary Niemi (now retired D-3 engineer) visited Finland and
brought back these designs to Minnesota in the late 1990°s. The whole idea of a large stone base design
is to gain the strength or support for your roadway through the unbound base materials and have a
relatively thin asphalt layer that can be milled and recycled at a lower cost while still preserving the
underlying base materials. The top asphalt layer is not designed to carry the traffic loadings.

This review took place November 24, 2009. The review team included Ben Worel (Mn/DOT -
Maplewood Lab), Mats Wendal (Swedish Road Administration — 1 year sabbatical working at Mn/DOT),
and Tony Kempenich (MnDOT - District 3 Materials Engineer) who had the locations and detailed files
of the test sections visited. Ben and Mats traveled to Baxter Minnesota and visited with Tony and
reviewed the project details at his office. We then visited TH-6 and TH-371 as a group and dropped off
Tony before visiting TH-23 south of St Cloud on our way back to the Twin Cities. The following is the
observations that were made during this field review. The information collected is also added to the test
section tracking database http://www.mrr.dot.state.mn.us/research/tracking/tracking.asp for future use.

Overall Observations

The three projects visited showed no difference in performance but all three are relatively new with good
chip seals placed. Some differences in the cracking patterns were noted between the conventional
designs and the open graded bases in terms of the frequency or number of cracks but this is assuming the
shoulders will crack the same as the lanes in the future. It should also be noted that all the projects are
built on a sandy subgrade and all three also have 5-7.5” HMA surfaces that are not as “thin” as they could
have been. The true value of these test sections may not be fully realized until it comes time to
rehabilitate them. If the surface HMA layer was thinner the whole layer and its cracking would have been
milled up and placed again with no chance of reflective cracking.
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Project/Section Reviews

Three test roadways were reviewed during this field visit that contained 11 test sections from TH-6, TH-
371, and TH-23. The following describes the construction and the comments developed by this panel.

Minnesota Trunk Highway - 6

Built 2000 (SP 1802-44) — 2 lane N-S roadway — 2006 Chip Seal (good condition)
800,000 20-year ESAL Design

Overall Project Comments

1.
2.

All three test sections are performing relatively the same.

Most sections contain C/L construction joint cracking and transverse cracking off of the C/L
crack, which most do not cross from the WB lane directly into the EB lane (they are staggered).
Assume the C/L construction crack developed first.

The Permeable Aggregate Base (PAB) with Non-granular Subgrade contains some cracking that
differs from the other test sections in this project because they are not all perpendicular to the
centerline of the roadway.

Too soon to see any variation in real performance.

Figures 1,2,3 - TH 6 (Typical of all the sections)
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Permeable Aggregate Base (PAB) with Non-granular Subgrade
RP 19.740 - 20.035

5.5” HMA (2350 LV PG 58-28) Field Comments

6” PAB 1. 2 ftsand?

4” Select Granular 2. Staggered transverse cracking from centerline crack
18” Sandy Loam Subcut (R-20) 3. Tight cracks

Sandy Loam Subgrade (R-20)

Finnish Section - Open Graded Aggregate Base (OGAB)
RP 20.035 - 20.532

5.5” HMA (2350 LV PG 58-28) Field Comments

8” OGAB 1. Centerline cracking but areas with no c/I cracks.
10” Aggregate Base Special 2. Staggered transverse cracking from centerline crack
36” Select Granular 3. Tight cracking

Sandy Loam Subgrade (R-20)
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Project Conventional Design
RP 20.532 - 21.883

5.5” HMA (2350 LV PG 58-28)
6” Class-6 Base

30” Select Granular

18” Sandy Loam Subcut (R-20)
Sandy Loam Subgrade (R-20)

2.
3.

Field Comments
1.

Less transverse cracking — longer spacing than the other 4
sections.

Staggered transverse cracking off of centerline crack.
Shoulder Cracking more than driving lane due to chip seal and
seem to contain more than the other sections.

Permeable Aggregate Base (PAB) with Granular Subgrade

RP 21.883 - 22.029

5.5” HMA (2350 LV PG 58-28)
6” PAB

30” Select Granular

18” Sandy Loam Subcut (R-20)
Sandy Loam Subgrade (R-20)

Field Comments - 3

1.
2.

3.

4 ft sand?

Same cracking as the rest related to transverse and C/L cracking
but 50% of the transverse cracking was not staggered. Some
cupping also noticed from the transverse cracking.

Minor rutting noted.

Permeable Aggregate Base (PAB) with Non-granular Subgrade

RP 23.618 - 23.835

5.5” HMA (2350 LV PG 58-28)
6” PAB Base

4” Select Granular

18” Sandy Loam Subcut (R-20)
Sandy Loam Subgrade (R-20)

Field Comments - 3

1.
2.

3.
4.

2 ft sand?

Less transverse cracking than the control with cracks not
perpendicular from the C/L crack as the other sections.
C/L crack running about 50% of the time

Cupping also noted in the transverse cracks.

Minnesota Trunk Highway - 371

Built 2002 (SP 1809-49) — 2 lane divided highway (Southbound Only) — Saw and Seal 40’ spacing
2007 Chip Seal - 2 million 20-year ESAL Design

Overall Project Comments

1. All three test sections are performing relatively the same.

2. Interesting to note the shoulder transverse cracking is cupped even though no traffic is on the
shoulders. The conventional design seems to contain the most cupping of the three test sections.

3. Too soon to see any variation in real performance.

4. See figures 4,5,6 below

Figures 4,5,6 - TH 371 (Typical of all the sections)
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Project Conventional Design

7.25” HMA (2350 LV PG 58-28) | Field Comments

6” Rail Road Ballast 1. Chip seal is covering any cracking in the lane.

39” Sand Embankment (R-60/70) 2. Shoulder transverse cracks are cupped with 20’ spacing — This
Sand Subgrade (R-60/70) shoulder contains the worst cupping

Finnish Section (OGAB)
RP 27.708 - 26.852

7.25” HMA (2350 LV PG 58-28) | Field Comments

6” OGAB 1. Chip seal is covering any cracking in the lane.

39” Sand Embankment (R-60/70) 2. Shoulder transverse cracks are cupped with 20’ spacing
Sand Subgrade (R-60/70)

Permeable (PASB)
RP 24.995 - 24.500
7.25” HMA (2350 LV PG 58-28) | Field Comments

6” PASB 1. Chip seal is covering any cracking in the lane.

39” Sand Embankment (R-60/70) 2. Shoulder transverse cracks are cupped with 20 spacing
Sand Subgrade (R-60/70)

Minnesota Trunk Highway - 23
Built 2002 (SP 7305-84) — 4 lane divided highway (2 each direction)
2008 Chip Seal - 5 million 20-year ESAL Design

Overall Project Comments
1. All three test sections are performing the same in the driving and passing lanes.
2. The PASB contains no cracking on its shoulder, while the OGAB has 100’ spacing and the
control design has 20’ spacing.
3. Too soon to see any variation in performance, but the shoulders might be indicating an increase in
cracking with our conventional designs.

Figures 7,8,9 - TH 23 (Typical of all the sections)

Project Conventional Design

7” HMA (2360 L4 PG 64-34) Field Comments

10” Class-6 1. Chip seal is covering any cracking in the lane.

14” Select Granular 2. Shoulder transverse cracks are straight and at 20’ spacing
Sandy Loam (R-25)
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Finnish - Open Graded Aggregate Base (OGAB)
RP 192.409 - 192.751 (Westbound only)

7”7 HMA (2360 L4 PG 64-34) Field Comments

6” OGAB (<100 mm) 1. Chip seal is covering any cracking in the lane.

9” Aggregate Base Special 2. Shoulder transverse cracks are straight and at 100’ spacing.
29” Select Granular (<150mm) 3. One transverse crack worked into the driving lane.

Sandy Loam (R-25)

Permeable Asphalt Stabilized Base (PASB)
RP 192.751 - 193.218

7” HMA (2360 L4 PG 64-34) Field Comments
4” PSAB

4” Class-6
16” Select Granular
Sandy Loam (R-25)

1. Chip seal is covering any cracking in the lane.
2. No Shoulder transverse cracks.

MnROAD Test Sections

MnROAD also has built 8 test sections with large stone base materials of which only 3 of them were built
before the 2008 construction.

Overall Project Comments
1. Test cells with large stone bases are drainable and have high air voids.
2. Test cells with large stone bases typically have % the frost depth of conventional base designs.
3. Care needs to be taken during construction to avoid segregation and get the compaction effort
required to seat the material into position. Some states wait a year for traffic to finish the
compaction of the base before the surface is placed on low volume roads.

MnROAD
Test Cells | Year Design
23 1993 | ML—9”HMA /4” PSAB / 3” Class 4 / clay
27 1999 | LVR — 2X Chip seal / 14” large stone base / clay
28 1999 | LVR —2.5” Oil Gravel / 1” Class 6 / 14” large stone base / clay
27 2000 | LVR reconstruction — 2.5” Qil Gravel / existing 14” large stone base / clay
64 2007 | Parking Lot — 7” Pervious PCC / 12” CA-15 /geotextile / clay
85 2008 | LVR — 77 Pervious PCC / 4” RR ballast / 8” CA-15 / geotextile / sand
86 2008 | LVR — 5” Pervious HMA / 4” RR ballast / 10” CA-15 / geotextile / sand
87 2008 | LVR — (control) 4” HMA / 4” Mesabi ballast / 11” CA-15 / geotextile / clay
88 2008 | LVR — 5” Pervious HMA / 4” RR ballast / 10” CA-15 / geotextile / clay
89 2008 | LVR — 7” Pervious PCC / 4” RR ballast / 8 CA-15 / geotextile / clay
23 2008 | ML — 5> WMA / 12” Mesabi ballast / 12 Class 3 / 7 select granular / clay

MnROAD is located near Albertville Minnesota. The LVR is trafficked by a Mn/DOT 5-axle semi at a
average rate of 15,000 ESALS/year and the mainline traffic consists of live 1-94 traffic at a average rate
of 750,000 ESALS/year.
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