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Purpose

» MNnDOT site

> Surface treatments
- Rehabilitation treatments

» Online data sources
» Performance data
» Observations
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National Pavement Preservation Study
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National Pavement Preservation Study (Northern Test Sections)
Minnesota DOT Road Research Project (MnROAD)
National Center for Asphalt Technology (NCAT)
US-169 NB Lane
Control CSAH-8 EB and WB Lanes

Thinlay Overlay (ABRover Chip Seal (FA 2.5)) 5 miles South of Milaca - Just East of Pease - Mille Lacs County

(4 miles North)
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Microsurfacing (Type Il) over Scrub Seal (FA 2.5)
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Microsurfacing (Type Il) over Fibermat Chip Seal (FA 2.5)
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Fibermat Chip Seal (FA 2.5)

Double Microsurfacing (Type Il over Type Il)
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Microsurfacing (Type Il with fibers)) CSAH-8 US-169
Not to Scale
Microsurfacing (Type Il) over Crack Seal / Transverse Mastic Layers Traffic Layers Traffic
Each Section
400 ADT 528 feet long
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7.5" HMA
PG58-28

MP 186 7.5" HMA
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Microsurfacing (Type-Il) over Single Chip Seal (FA 2.5)
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Triple Chip Seal (FA 2 over FA 2.5 over CA-50/70) 12" Section Numbering 12"
Granular 169000 Granular
Double Chip Seal (FA 2 over FA 2.5) Base 169001 Base
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Single Chip Seal (FA 2.5)

8001
Single Chip Seal (FA2.5) over Crack Seal / Transverse Mastic Construcited - 2010 8002 Construcited - 2010
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MnDOT Pavement Preservation website

» History and test sections

» MN, NCAT, and 70th street recycle
» Construction application data

» Field reviews

» Distress maps

» Link to NCAT papers

» https://www.dot.state.mn.us/mnroad/ncat-
partnership/pavement-preservation/index.html




YouTube Drone Video

» MNROAD channel for spring 2023

» National Road Research Alliance channel 2021
» About 2:10 - 2:25 per cell

» Use the cell map from PP website
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What are we seeing? !

» Effects of wet / freeze thaw

» Micro milling before a thinlay to improve IRI

» Mastic improves IRl on transverse thermal cracks
» No rutting

» Combination treatments doing well




-

- -

» CSAH 8 chip seal section with transverse crack

» 2/28/2020

DeFT23



Impacts of freeze and thaw

Microsurfacing Treatments, US 169
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Thinlay Treatments, US 169
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Section
169000
169001
169002
169003
169004
169005
169006
169007
169008
169009
169010
169011
169012
169013
169014
169015
169016
169017
169018
169019
169020
169021
169022
169023
169024
169025
169026
169027
169028

Group
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CHIP
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THNL
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INITIAL

3.63
358
350
3.08
188
240
364
2.86
297
226
251
220
23
JAL]
30
34
3.36
289
381
461
52
47
388
Ly
416
3N
403
47
385

212
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260
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14
1.55
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34
212
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210
205
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158
354
433
353
281
261
326
425
331
130
099
236
190
197
113
259

10/14 11/10

3N
372
29
29
180
188
212
304
216
264
29
24
2
253
429
487
408
286
347
3.66
448
383
201
L7
280
275
248
203
319

41
3.69
40
307
350
189
194
199
251
200
263
326
231
210
234
456
545
416
2%
358
403
49
41
151
11
114
L7
201
147
3,66

5/08
31
367
304
407
1.65
179
231
334
243
29
302
230
162
20
430
5.69
480
3.9
415
445
497
346
209
167
.15
261
260
215
353

531
3N
387
2%
357
131
141
1
28
13
2%
28
249
207
179
48
546
476
118
377
453
49
43
193
173
136
152
15
29
370

313

213
2.5
464
549
4n
339
358
438
515
44
.18
178
.19
290
.18
233
3.64

6/29
345
386
289
37
120
137
219
L1
29
29
280
19
175
133
3%
499
429
258
3.5
426
448
364
205
169
254
284
.74
208
283

217

534

113
377
423
388
480
190
163
261
261
L3
263
391

314
304
260
25
153
385
5.07
409
297
388
375
49
337
198
168
28
264
261
239
3.05

8/08
351
39
304
390
159
17
L4
197
283
2%
257
202
L7
212
413
4%
416
L1
34
375
502
300
19
162
231
246
24
2%
402

353 349 370 349 311 359 3.68
406 367 372 290 287 361 388
3.08 297 287 270 193 276 3.00
386 421 392 363 214 369 426
131 159 144 094 117 095 203
156 177 166 145 137 131 191
243225 225 215 213 230 2.8
326 309 245 319 240 263 388
233 243 216 181 170 2.28 25%
3.08 286 275 3.05 238 263 3.03
263 261 269 239 130 231 280
219 216 224 248 132 216 198
221173 212 139 132 093 172
2.3 157 153 112 133 1.08 141
443 436 361 392 335 413 426
548 531 537 5.22 408 525 577
454 434 441 424 337 422 489
289 220 2.20 247 214 248 335
383 216 316 3.05 3.00 355 3%
459 403 438 411 345 421 469
523 5.16 535 390 375 5.20 465
436 472 426 410 333 442 344
178 198 190 19 159 1.72 2.36
175 161 176 174 153 18 211
264 209 176 213 232 164 272
262 240 234 255 224 240 284
261 235 241 250 209 234 286
257 249 258 2.5 195 266 260
387 343 387 379 262 376 386

8123 9/07 9/20 ik Hitkk ik b 1130

3,60
3.95
.18
370
119
169
0
286
249
.98
268
2%
24
159
42
545
428
210
347
423
513
354
19
176
24
263
251
24
345

359 282 290 333 3.13 3.27 3.07 3.06 2.89
348 321 362 3.79 367 372 342 329 3.9
283 270 270 297 303 292 268 264 2.5
324 317 338 348 332 357 326 309 3.1
125 126 133 158 145 144 122 114 116
152 120 137 162 1.06 165 136 1.23 129
161 178 192 191 188 198 203 173 184
254 275 286 280 273 281 286 281 277
183 192 214 210 201 212 207 181 197
230 253 284 2.78 258 263 286 263 272
246 268 271 244 251 286 257 235 232
164 198 221 199 135 222 224 184 206
150 174 218 184 2.07 217 2.28 174 1.93
148 166 220 193 2.02 1.93 151 150 155
414 356 3.9 431 3.23 378 318 356 375
548 494 513 532 384 481 445 528 540
421 39 418 443 341 402 381 3% 386
226 252 257 283 249 2.89 261 264 2.5
298 324 339 344 314 364 286 308 298
401 392 436 446 4.24 407 349 398 403
533 284 532 528 490 489 403 439 331
439 293 431 430 370 4.14 302 369 3.80
120 135 157 178 159 155 157 1.54 155
136 100 15 173 134 15 136 140 125
162 214 244 254 219 248 254 176 199
L77 197 217 217 211 203 218 189 192
195 192 223 248 236 225 239 2.24 207
210 160 213 208 190 2.24 218 2.05 185
391 278 361 362 261 348 305 319 294
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467
6.18
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456

411 33
355 383
312 304
403 33
113 158
174 148
185 2.09
258 291
215213
211297
259 267
216 230
203 221
183 184
470 2.68
6.13 3.5
481 351
297 251
376 349
461 437
594 560
474 410
L1
179 167
265 267
239 250
219 303
25 250
393 3.5

313 331 35

365 393 420 3.
157 169 176 1.
18 175 215 1
201 213 207 1

215 278 260

215209 193 1
291 297 281 2
220 265 272 2
177 181 202 1.
158 163 174 1.
150 181 191 1.
439 361 433 4
576 493 607 5.
451 329 457 3.
260524 273 2
343 347 378 3.
425 437 470 4.
502 482 636 5.
395 351 48 4
171 184 193 1
174 178 222 1.
245 271 288 2
236 283 271 2

277 310 3.08

199 265 349 3.

338 285 452
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390
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281
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340
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Combination Treatments, US 169
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-e-Sec. 6 - Over Single Chip Seal

Microsurfacing Treatments, US 169
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Chip Seal Treatments, US 169
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70th Street Purpose

*Completed in Aug 2019, 4 winters
*Pre construction condition
Rehabilatation results

222222222



70th Street

 EB= Albertville, MN
* WB= Otsego, MN

e =1 mile

* Challenges:

—Very short time frame
*8/19/2019 — 8/23/2019
—~ 0.1 mile sections
"""_Closure on 1 lane =2,700 AAL
—Partnership
*Equipment Compatibility
*Coordination

mndot.gov



Construction as Bullt

FMiemeawem A Toand Cantimes | mvsman *

Existimg Roadway Before Construction
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&" Granular Base August 19th 2017
Clay Subgrade
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1" Thinlay | 1"Thinlay | 1" Thinlay 1" Thinlay 1" Thinlay (7008)
3" CiR 3" CiR 3" CCPA 3" Owerlay 3" CCPR 1" Thinlay
1" Existing | 1"Existing | 1"Existing | 1" Existing 1" Existing 4" Existing
Foam Emulsion Ernulsion Control Foam
550 feet 550 feat 550 feat 550 feet 550 feet 550 feet BET feat
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Visual Cracking data

Description Group Section PRE POST 1/3/2020 5/28/2020 10/14/2020 1/4/2021 8/25/2021 1/13/2022 8/30/2022
SFDR Emulsion TREAT 7001 0.00 1.43 4.65 4.73 4.87 5.48 6.13 6.90
SFDR Foam TREAT 7002 0.00 1.83 3.67 3.80 4.22 6.75 7.40 8.00
CIR Foam TREAT 7003 0.00 0.00 0.15 0.20 0.60 2.20 2.48 3.07
CIR Emulsion TREAT 7004 0.00 0.00 0.15 0.32 0.38 1.75 1.90 2.15
CCPR Emulsion TREAT 7005 0.00 0.00 0.00 0.03 0.05 1.22 1.68 2.10
3" Mill & Fill + Thinlay CONV 7006 0.00 0.00 0.00 0.00 0.00 0.20 0.20 0.36
CCPR Foam TREAT 7007 0.00 0.00 0.00 0.00 0.00 0.98 1.37 1.91
Thinlay CONTROL 7008 0.00 1.87 3.38 4.80 5.63 9.03 15.00 15.77
Thing?zy/2023 CONTROL 7011 0.00 4.23 11.22 11.88 14.15 18.77 30.08 31.82
Thinlay CONTROL 7012 0.00 2.37 6.30 6.82 8.35 12.65 20.20 21.23
Thinlay CONTROL 7013 0.00 2.78 5.62 6.13 7.67 11.53 18.97 21.48
Thinlay CONTROL 7014 0.00 7.35 10.70 11.57 13.02 17.08 26.90 28.35
Thinlay CONTROL 7015 0.00 1.83 4.38 4.87 5.80 12.02 20.52 22.33
2" Mill & Fill + Thinlay CONV 7016 0.00 0.00 0.00 0.00 0.00 0.28 0.52 1.50
CCPR Foam TREAT 7017 0.00 0.00 0.00 0.00 0.00 0.98 1.22 1.37
Thinlay CONTROL 7018 0.00 0.55 2.13 2.28 3.43 10.07 14.68 17.02

mndot.gov
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Section Description

7001
7002
7003
7004
7005

7006
7007

7008

7011

7012

7013

7014

7015

7016

7017

SFDR Emulsion
SFDR Foam
CIR Foam

CIR Emulsion

CCPR Emulsion

3" Mill & Fill + Thinlay
CCPR Foam

Thinlay

Thinlay

Thinlay

Thinlay

Thinlay

Thinlay

2" Mill & Fill + Thinlay
CCPR Foam

Group
TREAT
TREAT
TREAT
TREAT
TREAT

CONV
TREAT

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL

CONV
TREAT

CONTROL

INITIAL
316.85
385.30
377.00
396.25
375.65

418.40
428.90

428.90

318.65

306.80

274.25

334.60

297.90

293.50
383.85

383.85

10/23/19 8/11/20

76.33
66.88
67.72
69.08
74.33

48.52
60.88

89.20

81.73

75.62

65.30

78.43

72.40

42.33
63.90

89.97

79.78
73.70
71.77
66.62
86.27

50.08
66.73

107.77

96.80

82.47

77.25

87.23

86.08

45.97
68.35

98.97

9/2/20 9/16/20 10/8/20 4/25/22

84.97
75.90
70.32
69.13
77.30

53.15
62.85

107.42

97.27

80.77

75.50

86.22

84.92

44.02
70.28

96.38

82.00
74.23
71.42
70.58
80.22

49.23
69.50

108.57

94.55

83.52

75.78

87.90

84.70

44.87
68.27

99.53

77.55
75.65
72.18
66.87
81.95

54.15
61.78

102.47

96.38

83.78

73.82

87.50

82.95

44.83
67.47

97.62

88.23
84.03
77.83
67.33
88.63

54.63
67.83

114.63

110.47

95.83

74.23

88.57

89.73

48.47
67.93

105.40

5/4/22

87.17
84.80
75.67
66.77
84.27

52.27
65.90

112.87

111.17

90.33

76.00

89.37

88.07

47.67
67.77

105.03

10/12/22 12/6/22 2/17/23 3/20/23 4/27/23 6/21/23

88.60
104.35
79.78
69.00
83.77

53.37
71.07

118.73

113.78

95.07

74.28

92.37

90.60

48.38
67.95

107.92

85.40
92.15
80.48
69.28
82.63

53.05
72.65

117.30

136.60

95.93

76.03

87.40

98.15

50.98
68.88

104.55

140.65
127.35
120.25

92.50
124.50

82.60
117.35

153.55

189.60

139.25

107.05

123.95

144.30

90.10
105.95

147.45

160.57
124.60
167.10
120.33
140.27

90.13
110.37

160.87

225.80

188.73

135.43

129.47

168.53

123.90
109.07

141.50

90.90
101.90
85.00
77.40
86.80

54.70
71.70

115.50

128.55

102.35

77.10

86.05

94.15

53.75
70.60

105.90

89.93
126.87
90.50
77.63
82.25

55.10
75.28

122.48

127.90

104.87

77.02

95.03

97.65

55.33
68.62

108.32



Thoughts

» Good IRl after 7 years

» Good initial improvement in IRI

» Good life extension in good IRI

» Low cost per lane mile/yr in good condition

» Roughness increases from fall to spring,
decreases from spring to fall.
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THANKS!

Jerry Geib
Research Operations Engineer
Jerry.geib@state.mn.us
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