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Project Objective

The objectives of this project were three fold: (1) to eliminate
the rutted condition of the surface; (2) to improve the skid resistance,
and (3) to ease the tranmsition from driving lane to shoulder. The
process of milling off the top surface of the pavement and spreading
and laying this material on the 12-foot shoulder was expected to
accomplish all three objectives. Because the 1974 pavement mix had
a lower than normal unit weight, the actual thickness placed was
about 3.6 inches rather than the planned 2 inches. The structural

capacity of the milled pavement was therefore considered to remain

adequate.

Project Location

This project was located on U.S. 231 from Edgeley to Ellendale.

Project History

The pavement, which was completed in the spring of 1974, was
severely rutted (1/2" average rut in outside wheel path with extreme
rut depths measuring slightly over 1") was slippery because of a
bleeding condition, and the transition from driving lane to shoulder
was too abrupt.

The existing pavement was thoroughly evaluated by means of rut
depth measurements and tests on the materials obtained from cores. It
was concluded that the primary cause of the problem was that the mixture

was over-asphalted. The air voids in the mix were excessively low
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(less than 37%) which had caused some bleeding and the low air void content
slowed the normal rate of asphalt hardening which compounded the problem.
The average penetration of the recovered asphalt was 190. It was expected
that because of the asphalt softness, the milled material would have a
cohesive quality and would be compactible intc a durable shoulder surfacing
without adding any other material. The possiblity existed, however, that
the viscosity of the asphalt would still be too high to allow adequate
compaction. A softening agent or cutter stock would then be required to be
mixed in before laying. Tests were to be performed prior to construction to
determine the most suitable additive. It was also expected that the surface
texture resulting from the milling operation would be highly skid resistant,

at least for a significant period of time.

Construction Notes

The contractor used one CMI Roto-Mill - nine foot wide, one distributor,
one water truck, one broom, one blade, one front end loader, one dump truck,
one rubber tire roller, and a steel vibratory roller.

Two passes were required in each lane by the Roto-Mill. The contractor
started at the centerline with the first pass and then picked up the remaining
portion of the lane with the second pass. At first they would do a half-
mile portion of one lane and then switch lanes and catch up. Then they
changed the operation to 4,000 feet in each pass. When they quit for the
day, both lanes were even with a L00-foot transition out to prevent having a
bump. They averaged one-mile/nine-hour day if no problems arose. Where the
contractor started his transition out, note was taken of the crown rate and
depth of cut so the next day the machine could be set for a smooth start.

As the contractor progressed, instead of making the 100-foot transition at
the end of the cut, they simply raised the machine up and allowed a bump to

remain. [he next day it was easier to set the machine and a better joint



resulted. The bump was small and was signed.

Cross-sections were taken every 500 feet at ten spots on each cross-
section. These cross-sections were used to determine the crown rate the machine
was set at. Cross-sections were also taken every 100 feet at the centerline
and in each of the two outside ruts. These cross-sections were used to
determine the depth of cut made by the machine.

Various travel speeds were tried and 40 feet/minute was found to be the
best. The cutting teeth must be changed every mile at an approximate cost of
$1,000/time.

The contractor shot tack on the shoulders before milling the roadway. They
then used a blade to lay the material and a rubber tire roller and steel vibra-
tory roller to compact it. During warm weather, the steel vibratory roller
was all that was used. Normally, the rubber tire roller was used to break it
down and the vibratory was used to finish it.

If the contractor laid the shoulder the day after the material was milled,
it looked and rode good. However, the contractor allowed the first three miles
near Ellendale to lay for several weeks in a windrow before he tried to lay it
down. A roto-tiller had to be brought in as the material had set up to the
point where it was hard. No softening agent was needed in the mix before laying.
The milled material was found to contain sufficient asphalt to make it workable.

Attached are the skid test data, the dynaflect deflection data, and the
Mays Ride Meter data, both before and after milling (Figures 1, 2, and 3). The
skid numbers improved greatly after milling. The ride improved somewhat although
the pavement rode well before milling. Although our dynaflect data show a
rather significant increase in the SCI for the west lane only, the structural
capacity of the milled pavement is considered to remain adequate.

On days when the mat temperature was high, the aggregate appeared to pull out

; .20
of the asphalt when the Roto-Mill made a pass. At a mat temperature of 95 F some



tackiness developed in the mat and at llOOF, the mat would tear when milled.

The contractor added water in front of the milling machine at high mat temperatures
to cool it. Attached are the mat temperatures taken during the milling

operation (Figure 4).

After completion of the milling, cores were taken of the milled material
on the shoulders and rut depth measurements in the roadway were taken. Samples
of the loose milled material were also obtained and compacted with Marshall
testing apparatus at ambient and also higher temperatures. The results
are shown by stability, air voids, and flow measurements, The results are
attached'(Figures 5, 6, and 7). The results in Figure 5 indicate the material
was layed at a temperature of approximately 80°F. This can be seen in a comparison
of the unit weight and air voids in Figure 7.

The field personnel indicated that a full width machine would eliminate
having to try and keep a constant slope when two passes are now made in each lane.
However, this is not a necessity.

Attached is a copy of the bid proposal. The price of milling the surface
and the cost of relaying the material is given on page three of the proposal.

Also attached is the savings due to the asphalt pavement recycling. This is
based in part on the June 27, 1977 letter to Mr. Daniel Watt from Mr. George
Seaworth on this subject (Figure 8).

A change order was used to use RC-250 in place of MC-250 Liquid Asphalt
for sealing the shoulders. The change order is attached.

The job looks good overall and appears to have fulfilled the objectives of

the project.
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Table 1

SKID TEST RESULTS
At 40 MPH
US 281 Edgeley to Ellendale

*6-13-77 9-13-77 *6-13-77 9-13-77
South Bound Lane North Bound Lane
Mile No. Skid No. (SN) Skid No. (SN)
30.5 23.1 48,1 13.7 52.8
30 15.6 49,2 10.5 55.0
29.5 10.8 51.2 12.9 54.1
29 9.9 48,8 13.7 54.8
28.5 11.7 49.4 10.2 55,6
28 13.0 50.9 12,6 57.8
27.5 7.7 52.9 14.7 57.3
27 8.8 52.6 8.9 56.1
26.5 11.2 50.1 16.9 55.1
26 11.4 50.8 11.9 56.7
25,5 12.2 46.9 15.3 52.5
25 13.4 51.0 17.0 52.9
24.5 9.3 52.8 14.5 52.3
24 11.6 53.6 Lo, 4 53.1
23.5 29.5 47.1 32.8 43,5
23 36.0 47.5 19.8 49.1
22.5 11.7 47 .4 10.1 47.0
22 6.0 48,2 8.9 46,6
21.5 14.4 43.7 le.2 43,7
21 13.3 41,5 14.6 42.9
20.5 10.6 43,6 14.3 48.5
20 13.0 44,0 14.9 45.3
19.5 13.2 38.3 18.3 43.7
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281 Edgeley to Ellendale cont'’i.

Table 1

18.5 12.9 29,5 11.5 37.6
5] 11.3 35.4 i0.1 37.9
17.5 10.1 34,1 8.3 30.1
7 il.2 33.1 15.6 47.8
16.5 10.2 1.3 10.2 42,2
16 11.4 12.1 9.3 43.1
15.5 9.3 33.5 10.1 38.7
15 9.5 40.5 10.9 40.2
4.5 7.7 35.0 10.4 34.8
14 11.8 41,1 14.7 43.0
3.5 1o.7 36,2 20.1 39.3
13 10.5 - 23.5 47.6
12.5 12.4 23,0 26.1 39.3
L2 tl.3 o, 7 23.2 40.0
11.5 Le.4 42.0 20.5 37.0
! 7. 2.0 0.6 41,2
G5 7D R L4, L 40,4
9 19.5 32.49 le.1 24,2
3.5 3.5 lhs 5.3 23.9
) T2 0.5 3.7 3.9

. 1.0 Zalt 9.2 27.7

5 e 2.0 29,6 2706
- ; 52 (1.7 .1
; B ! 1.0 3L.7



Table 2

TEST SECTIONS RUN BY DYNAFLECT

Location: USs #2381 - From Jct. ND #13 South o Jct. ND #11
(Edgeley to Ellendale)

Project: FLH-2-2%1(90) WEST LANE

Date of Test: 6-14-77 9-21-77
| X 1.75 2.00
DMD o V27 27
s X + 207 2.29 2.54
| X 32 53
sct T 10 LO
I X+ 20 53 73
- = 5
; X 1o L3
scr 9 .06 .05
i X + 20 .23 .23
X 56 54
W o 09 10
‘ X+ 200 74 74



Table 2

TEST SECTIONS RUN BY DYNAFLECT

Location: US #281 - From Jct. ND #13 South to Jct. ND #11
(Fdgeley to Ellendale)

Project: FLH-2-281(90) EAST LANE

Date of Test: 6-L4-77 9-21-77
X L.834 1.90
pMp S 31 .29
X + 2087 2.46 2,43
X L4l 46
scr 07 12 .10
X+ 2T .65 .66
X 17 L4
et 9 .07 .05
| X + 207 .31 24
| X .55 .54
Ws g .10 11
[ X + 207 .75 .76



Table 3
Mays Ride Meter Results

US 281 Edgeley to Ellendale

*6-13-77 9-22-77 *6-13-77 9-22-77
South Bound Lane North Bound Lane
Mile No. {inches/mile) (inches/mile)

30 9.5 9.1 10.0 7.7
29 10.7 7.4 12,6 7.5
28 12.0 7.5 13.1 3.2
27 10.5 7.2 13.4 7.8
26 11.2 7.7 12.7 8.3
25 10.3 7.5 12.7 7.7
24 11.9 6.1 12.7 8.3
23 9.7 6.9 10.6 7.9
22 11.8 7.3 12.5 7.9
21 12.0 6.8 12.6 8.8
20 1.5 6.9 9.6 7.6
19 10.4 6.4 10.3 7.3
18 9.5 6.5 10.5 , 8.1
17 11.8 8.4 11.9 8.1
16 11.0 8.2 12,5 8.5
L5 10.8 7.3 12.5 8.8
14 11.8 7.1 13.7 8.7
L3 8.6 7.5 9.4 6.8
12 9.6 7.1 9.6 7.4
11 10.9 7.3 12.1 8.4
10 1.4 9.2 12.7 9.3
9 13.8 5.3 13.6 5.0
8 12.4 7.4 12,4 9.5

7 13.3 8.9 12,5 9.1

6 13.3 10.0 LL.8 LL.
Average L1.2 ' 3
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Date

7=14-77

7-15-77

7-18-77

7-19-77

7-20-77

7-22-77

7-25-77

7-26-717

7-27-77

7-28-77

7-29-77

8§-5-77

8-11-77

Time

4215
5:20

7:10
9:35
10:20

11:15
2:15

9:15
11:20
2:00
3:00

8130
12:00

7:15

10:30

5:50
10:45
12:00

EnNe)
e ee
—

<

2:00

PM
PM

AM
M

AM

AM

AM

PM

AM
PM

PM
PM

AM

EM

Milling Temperatures

Air Temp,

750
750

700

Mat Temp.

Q
110
110°

70°

759
98°

1059
120°

90°
105°
1259
128°

309
90°

100°

70°
103°

20°

1059

Table 4

1114 to 1160 (two outside
passes)

Milling time - mainline
7:30 AM to 11:20 AM

1114 to 1160 (two center
passes)

1087440 to 1114 complete
roadway

1039 to 1087+40 (2 center
passes and one outside
pass)

990 to 1039 (two
center passes)

965 to 990 (center passes)
590 to 1039 (two outside
passes)

900 to 965 (one center
pass)

S00 to 965 (2nd center
pass) (870 to 900 two
center passes)

870 to 965 (last pass)
310 to 870 (one center
pass)

310 to 870 (one center
pass and two outside
passes)

778 to 810 (complete
roadway )

656 to 701 (2nd
center pass)

656 to 701 (two outside
passes)

531 to 630 (two center
passes)



Date

8-22-77

§-23-77

8§-24-77

8-25-77

Time

2:00 PM

2:00 PM

1:30 PM

4:30 PM

Air Temp.
65¢

66

68°

759

Mat Temg.
750

850

959

959

Table 4

370 to 424 (two
center passes - one
outside pass)

370 to 424 (one outside
pass) 317 to 370 (two
center - one outside
pass)

317 to 370 (one outside
pass) 260 to 317 (two
center passes)

260 to 317 (two
outside passes) 200 to
260 (two center passes)



PROJECT :

REPORT ON DENSITIES

ON RECYCLED ASPHALT PAVEMENT

F-2-281(09)006

LOCATION: Edgeley to Ellendale

DATE

Core
Number

1-2-3-4

5-6-7-8

November 16, 1977

Mile
Marker

29

23

9-10-11-12 18

13-14-15-16 14

17-18-19-20 9

Note:

Bulk
Sp.Gr.

1.914
1.857
1.956
2.000

2.082

Unit
Weight

119.4
115.9
122.1
124.8

129.,9

Table 5

Measured

Maximum Air
Sp.Gr, Voids
2.329 17.8
2.302 19.3
2.316 15.5
2.368 15,5
2.277 8.6

All cores were too unstable to get a Stability measurement.,



Table §

"sayoul gO'0 + 06°Z 40 Wbtay uawidads 01 Buipuodsaliod aduess|ol ! W GZG-HOG

6 60T ¢80 C eo0" ¢ 8°0
SLO0TCT L7GCT 17£9¢ PTLET 0°19¢ 0c
tO0T T 77001 07587 M2 T EST ol
Te0 T T 8T [ $769C | € 1pt| 6 .02 AT |
veL ¢l P0O9T STChE 17281 L°0FE L1
H7PC1 [S1610 0 ct0 ¢ 90
o611 £7ET¢ 17669 G°6TE RTET9 97
600 ¢ ] 07 00¢ 0°0719 0"0TE 9° 709 ST
€20 ¢ 1790¢ L°8Tc arzee CTe19 il
9c0 T 9% /.LC L7 R9g 17162 £°7ag [
1°¢CT 95671 29671 9" 0
Y6 T 5792 §TOrg orgac Lt0gs 9
clb L] DTvCe 9'RPY GTPCT 67 TPE 17
AR AR LTCEY STET7 Fro7v ot
BE6 T Voree | C'tiv | 974t | 6 aof - A
R—
GTSTT LG58 T 89987 T gt e
FOR T [ ¥ o0z |0 ReE CRETS 5
STCTT ] 17691 L7962 L
BBL°1] L 961 | 0 00% €A1 A
FTT [ PTA°T TE6°T 60 ]
efP6 T | 17162 ﬂwﬂom 0T0ce zreny i .
CYeTT | L7192 9°F1IG STgEQe 0°L0Y 13
1¢6°T | 0921 0" P9t G°08T Prree Z
2161 | 6°1L2 g70¢es £7857 0078 T
H 13} ]
1 A r | g+001 E 3 d 2 a Y
95 2 a-3
A8l
SPUNO | fypeay w_ﬂw._oumw Areiny Wbtapm e ny HIE T on
MO\ 4 o3 1:Te| 1ybram Ang ouoedg | awinjop Ad o o 2AMISOn uawioadg
palIBAuOD : wun P31021107) sng a0e}INg wbap ybiam XN :
Anigeis ’ B4NISION
e a1eq FOULGD) TRC=c=4 108lo4d
LITHSHHOM

V1iva N9IS3a XIW 10H




Project: RF-2-281(04)005
Location: Edgeley to Ellendale

Date: 10-18-77

Molding
Temp.
80°F
100°F
120°F

2000F

(50 blow Marshall test used)

DENSITY TEMPERATURE RELATION

Unit Wt.

125.7

127.9

135.3

143,7

Air Voids

13.9

12.4

7.

1.

2

5

Stability

82

127

405

Flow

13%
17%

50+

Table 6



Table 6
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hulgionl SISO battad
RUT MEASUREMENTS

Milling Project

Table 7

-z (03006
Date 10-26-77
Mile Core Shoulder Weat Lane East Lane
Marker Numkers it. or Rt, OWP* TwE ™ Iwp* OWP ¥
29 1,2,25%h REt. 0,010 0.CLG 0,080 0.070
23 5,6,7%5 Lt. 7..25h0 0.130 0.130
18 9,10,1L&L2 Rt. 3,220 2.120 0.150 C.070
14 12,1h,155%16 Lt. G.2bo 0.200 | 0.240
9 17,18,19.20 Rt. 0,150 0,140 0.100 0.050
* OWP = COutside Wheel Fa
IWP = Inside Wheel Patn
Note: Meadurement of rutls conld dary O s lor more Hecanse qf rough
millfed surface. ‘Jhis wss ore appardgnt on thd North 4nd of
project.




Table 8

SAVINGS DUE TO RECYCLING

Savings due to asphalt pavement recycling will be compared to a '"shoulder

build-up'" with a one-inch overlay on the surface as Alternate No. 1l and a
"shoulder build-up" with a one-inch leveling course and an inch and a half

wearing course as Alternate No. 2. The actual amount of fuel and asphalt used-

on the project will be compared to the estimated amount needed for the alternates.

Actual Project Alternate No. 1
(L) Mill an average of 1 3/4" of bitu- (1) Raise shoulders (49.128 shoulder
minous surface from 49.128 (12') lane lane miles) by 3".

miles of pavement.

(2) Lay tailings from milling operation (2) Overlay the surface (49.128 lane
on the existing 12' shoulders miles) with 1" to improve skid
(49.128 shoulder lane miles) resistance and rideability.
raising elevation 1 3/4".

Alternate No. 2

(1) Raise shoulders (49.128 shoulder
lane miles) by 3".

(2) oOverlay the surface (49.128 lane
miles) and shoulders (49.128 shoulder
miles) with 1" to improve skid
resistance and rideability.

(3) Overlay the surface (49.128 lane
miles) with l%" wearing course to
improve the rideability.

A comparison of these two alternatives with the actual project shows the
savings to be equivalent to 49.128 (12') lane miles of 2 1/4" asphaltic mat for
Alternate No. 1 and a savings equivalent to 49,128 (12') lane miles of 3 3/4"
asphaltic mat for Alternate No. 2, less additional asphalt and fuel used when

laying the milled surface tailings:

Savings Assumptions

1. Asphalt: AC 120-150, 235 gals/ton

2. Mix density: 140 lbs/ft> (6 1/2% asphalt)



Table 8

3. Asphaltic concrete cost: $11.50/ton in place
4. Diesel Fuel in place: 3.06 gal/ton

5. Gas in place: 0.86 gal/ton

Savings - Alternate No, 1

1. Asphalt: Total mat volume = 2 1/4" x 12" x 49.128 miles
Total mat volume 583,641 £e3

1]

Mat weight = (140 pcf)_ 583,641 ft3
Mat weight = 8.17 x 10" 1b

Asphalt = 6 1/2% x 8.17 x 107 1b
Asphalt = 2,655 ton x 235 (gal/ton)
Asphalt = 623,925 gal (See No. 4)

2. Aggregate: 93 1/2% of mat weight
93.5% x 8.17 x 107 Lbs
38,195 tons

3. Cost: Mat weight x $11.50/ton

40,850 ton x $11.50/ton
$469,775 (See No. 4)

Savings - Alternate No. 2

1. Asphalt: Total mat volume = 3 3/4" x l%' x 49.128 miles

Total mat volume = 972,734 ft
Mat weight = (140 pcf) 972,734 £t°
Mat weight = 1.36 x L0~ 1b

Asphalt = 6%% x 1.36 x 108 lbs
Asphalt = 4,420 ton x 235 (gal/ton)
Asphalt = 1,038,700 gal (See No. &)

li

4

2. Aggregate: 93%7, of mat weigh§
93.5% x 1.36 x 10~ lbs
63,530 tons

3, Cost: Mat weight x $11.50/ton
68,000 ton x $11.50/ton
$782,000 (See No. &)

4. Savings need to be adjusted for additional asphalt required to seal
the shoulders. Lt took 13,206 gallons of MC-250 for tack on the
shoulders but this would have been used on the alternates also.



Table 8

79,240 gallons of RC-250 were used to seal the shoulders at a
unit cost of $.56/gal. This would reduce asphalt savings to
544,685 gallons and cost savings to $425,400.60 for Alternate
No. 1. For Alternate No. 2, the asphalt savings would be
reduced to 959,460 gallons and cost savings reduced to
$737,625.60.

Equally as important as the money saved is the amount of energy
saved. On an average asphalt paving job with this quantity of
mix, it would have required 125,001 gallons of diesel fuel and
35,131 gallons of gasoline for Alternate No. 1. It would have
required 208,080 gallons of diesel fuel and 58,480 gallons of
gasoline for Alternate No., 2, With this recycling milling
project, it took 12,000 gallons of diesel fuel and 8,000 gallons
of gasoline. This is a savings of 140,132 gallons of fuel for
Alternate No. 1 and a savings of 246,560 gallons of fuel for
Alternate No. 2.



Figure l: Milling machine making first pass

Figure Z: Close up vicw of tuaid




Figure 3: Finished roadway and shoulders.

up view of milled roadway.



NORTH DAKOTA STATE HIGHWAY DEPARTMENT
PROPOSAL Page 1 of 4_

Contract No,

Note: The envelope containing this proposal should be marked: Proposal for Federal-aid
Project No. ___ = 2-281(09)006

1111 i tuni a v Incidental LaMourc and Dicke )
Milling Bituminous Surface § Al s in y County, jos

'l}lﬁlﬂ’l&"*"’i‘.*'QQ'Qﬁliv!Ii}iliﬁl’ﬂﬁ.II{I"OQ'Q’Q!’.I'GQ"’Q

(Proposal of — Name)

(Address)

to furnish and deliver all materiafs znd to do and pericrm all work, in accordance with the Standard Specifications,

adopted by the North Dakota State Highway Department October, 1976 and approved by the

Federal Highway Administration on December 17, 1976, and other Contract

Provisions submitted herewith.

of the North Dakote State Highway Department except as specifically stated otherwise in the “Special Provisions’”

centained therein, for the improvement of a certain section of State Highway in __ LaMoure and Dickey

1¢S
Countyy State of North Dakota, on witich proposals will be received until 9:30

o'clock A M. on the 20th day of May 1977 , this highway being known as

Federal-aid pro‘,‘ect NO. F_2~281(09)006 . Said project be-

ing situated as follows: Beginning at Stetion 0+00 a point at the NW Cor. of Sec. 11,

Twp. 133 N., Rge. 64 W.

, and extending to Station
1296+84.7 a point at the SE Cor. of Sec. 35, Twp. 130 N., Rge. 63 W,
24.564

being approximately

mifes in length, as indicated on the plans approved March 11 19 77

ioiﬁl»&ri*l}*sQQQ&*G*%G*‘«*nw&f&ﬁi*&li—ﬁ%!%ﬁ&d&ﬁi#i!l#ufib*ﬁii
NOTE: The Federal District Manager for Reemployment is:
To the State Highway Commissicnsr, Richard E. Codding
Bismarck, North Dslota 429 2nd Styreet SW
Jamestown, ND 58401

In accordance with the advertisormant and Notice to Contractors of the State Hizhway Department, inviting
proposals for the impravements of the section of hignway hereinbefore named, and in conformity with the plans and
specifications, on file in the office of the Starm Highway Department and in that of the Counxy Auditer of the shove
County, I/we herchy cortify that | am/we ure the only person or persons interested in this nropasal as princinals; that
it is made without collusion vith any preson, firm or corporation; that an examination has baen made of the speci-
fications and Corntract Form, ncluding “Speeial Provisions' contained therein, also the Plans, and the site of the
work, and propose to furnich all necessary machinery, equipmeant, tools, labar and othar means of construction, and
to turnizh olf materiale specificd, in the manner and at the time prescribed and andorstand that the quantitics of
work as shown heriin are approximate only and are subject 1o increase or decrease, and further understand that alf
quantitics of worle, whether increased or decreased, are to be preformed at the following unit prices {except as pro-
vided in said specificaticns):

Sir:

Ol Form 292

Now orm 511 (Pev, 1973
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LaMoure & Dickey Counties
Milling Bituminous Surface &

NORTI DAKOTA STATE HIGHWAY DEPARTMENT — ncidental Items

PROPOSAL
Pagc___é_,of_fL__

It is further proposed that this bidder will:

Dated_

Do all “Extra Work™ which may be required to complete the work contemplated at unit prices or lump sums, to
be agreed upon in writing prior to starting such extra work, or if such price or sums cannot be aqreed upon, to per-
form such work on a “Force Account” basis, as provided for in the specifications.

Obtain all reguired license and authority as may be required by law of foreign corporations prior to executing the
contract and agrees that failure to do so shall constitute a default and grounds for forfeiture of proposal guarantee,

Execute the contract form and furnish a contract bond within ten calendar days, after having received notice of
award of contract, in an amount equal to the gross sum bid as a guarantee of the completion of all work in accor-
dance with plans and specifications, '

Begin work within ten calendar days from the date of the “Motice to Proceed’” and to prosccute said work so 23 to
complete the roadway and its appurtenances on or before September 1, 1977

Comply with the requirements of Title 65, North Dakota Century Code, as amended, known as the Workmen's
Compensation Act,

/ © /)
7300
WA A A T

Contractor

! . j v . .
'\J‘V‘lc(./A’(zﬁl,/; el 6T

By_> /,)(

/
Title //{/ /// 7

/’//_7*7'/?:; s N ‘:2/(‘/ , 19 Z 7
’ / :

Qg Form 204

Mow F

arm %-1-3.1 (fYev. 1973)



NORTH DAKOTA STATE HIGHWAY DEPARTMENT CHANGE ORDER Sheet _ L of _1_

Change 1-Project’ Project F-2-281(09,006
Order No, 1-Contract” County LaMoure & Dickey”
For Milling Bituminous Surtace’
. | Contrac
To Industrial Ruilders Inc. Contractor Original Contract Amount
Fargo’, North Dakota $ 230,252.60
Qr.qirat + of ~
ltern of Work Unit P'g‘;}:( E{hg, Quantity + or — g":;‘e Z‘i‘jzsni (ier;:roeu):f

MC-250 Liquid Asphalt’ Gal. 48,1007 - 33,7007 .56 18,872.0'

ADDED CONTRACT ITEM .~ PARTICIFATING

RC-250 Liquid Asphalt Gal. 0 |+ 79,2607 ] .56° | 44,374,407

Totals |44 374,407 {18,872.0
Net Increase orkxreomeqo Oate $ 25 502,407 o 144,3764,40 ,

Fina! Contract tncrease or Decrease $
EXPLANATION OF CHANGE IN PLAN RECOMMENDED

Non-Participating

/MC—ZSO Liquid Asphalt: Eliminating the prime coat qnaqtity from this {ftem.

CADBDED CONTrACT ITEM PARTIC IPATING
RC-250 Liquid Asphalre: Due to the anount of L‘i«*urzf‘;« phsxlt in the milled material,
it was felt that changing the MC.C

tiquid asphalt for prime coat which was provided for
to RC~250 would be of a more benot
{tem which accounts for the increased aquantity.

value, [{here was an error iu plan amount for this

; 7
S ta Ll > . R
y (s & S s
ot A A - s -
Resigent — Courly £ ngineer Date

< anfracior

e 2
e eame / / L 4 ~
%f VAT / e
E D L A ‘ AR
}Smrlu Lr‘g,_lnccr Oate

O
. T / -
1977 (?é/’,“ ;L "/‘?C‘Af‘lﬁ ‘B’,///;, /]

G530y Haaas Logllieer Cate

AUG 25

rm;L 18 Lmsrr

FEGLRAL Highy (
a >‘ Gl /AY APPrxun
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i 4.4 2 Rev, 3/76
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