
PERCENT WITHIN LIMITS 

Percent Percent Percent Percent 
Quality Within Quality Within Quality Within Quality Within 
Index Limits Index Limits Index Limits Index Limits 
lChl" lPWl) (Qu" lPWl) (QL)" JPWLJ (QJ" lPWLJ 
0.00 50.00 0.40 65.07 0.80 78.43 1.20 88.76 
0.01 50.38 0.41 65.43 0.81 78.72 1.21 88.97 
0.02 50.77 0.42 65.79 0.82 79.02 1.22 89.17 
0.03 51.15 0.43 66.15 0.83 79.31 1.23 89.38 
0.04 51.54 0.44 66.51 0.84 79.61 1.24 89.58 

0.05 51.92 0.45 66.87 0.85 79.90 1.25 89.79 
0.06 52.30 0.46 67.22 0.86 80.19 1.26 89.99 
0.07 52.69 0.47 67.57 0.87 80.47 1.27 90.19 
0.08 53.07 0.48 67.93 0.88 80.76 1.28 90.38 
0.09 53.46 0.49 68.28 0.89 81.04 1.29 90.58 

0.10 53.84 0.50 68.63 0.90 81.33 1.30 90.78 
0.11 54.22 0.51 68.98 0.91 81.61 1.31 90.96 
0.12 54.60 0.52 69.32 0.92 81.88 1.32 91.15 
0.13 54.99 0.53 69.67 0.93 82.16 1.33 91.33 
0.14 55.37 0.54 70.01 0.94 82.43 1.34 91.52 

0.15 55.75 0.55 70.36 0.95 82.71 1.35 91.70 
0.16 56.13 0.56 70.70 0.96 82.97 1.38 91.87 
0.17 56.51 0.57 71.04 0.97 83.24 1.37 92.04 
0.18 56.89 0.58 71.38 0.98 83.50 1.38 92.22 
0.19 57.27 0.59 71.72 0.99 83.77 1.39 92.39 

0.20 
0.21 

57.65 
58.03 

0.60 
0.61 

72.06 
72.39 

1.00 
1.01 

84.03 
84.28 

1.40 
1.41 

92.56 
92.72 

i 

0.22 58.40 0.62 72.72 1.02 84.53 1.42 92.68 
0.23 58.78 0.63 73.06 1.03 84.79 1.43 93.05 
0.24 59.15 0.64 73.39 1.04 85.04 1.44 93.21 

0.25 59.53 0.65 73.72 1.05 85.29 1.45 93.37 
0.26 59.90 0.66 74.04 1.06 85.53 1.46 93.52 
0.27 60.28 0.67 74.36 1.07 85.77 1.47 93.67 
0.28 60.65 0.68 74.69 1.08 86.02 1.48 93.83 
0.29 61.03 0.69 75.01 1.09 86.26 1.49 93.98 

0.30 61.40 0.70 75.33 1.10 86.50 1.50 94.13 
0.31 61.77 0.71 75.64 1.11 86.73 1.51 94.27 
0.32 62.14 0.72 75.96 1.12 86.96 1.52 94.41 
0.33 62.51 0.73 76.27 1.13 87.20 1.53 94.54 
0.34 62.88 0.74 76.59 1.14 87.43 1.54 94.68 

0.35 63.25 0.75 76.90 1.15 87.66 1.55 94.82 
0.36 
0.37 
0.38 

63.61 
63.98 
64.34 

0.76 
0.77 
0.78 

77.21 

77.51
77.82 

1.16

I 1.17 
1.18 

87.88 
88.10 
88.32 

1.56 
1.57 
1.58 

94.95 
95.08 
95.20 

0.39 64.71 0.79 78.12 1.19 68.54 1.59 95.33 

*For QL values less than zero, subtract the table value from 100 to obtain PWL 

-.- -----------_._---,,---------_.-_.--.-.- _..-- . 



Quality 
Index 
(QLl* 

Percent 
Within 
Limits 
(PWL) 

Quality 
Index 
Jqu* 

Percent 
Within 
Limits 
(PWLl 

Quality 
Index 
{QLl* 

Percent 
Within 
Limits 
(PWL~ 

1.60 
1.61 
1.62 
1.63 
1.64 

95.46 
95.58 
95.70 
95.81 
95.93 

2.00 
2.01 
2.02 
2.03 
2.04 

98.83 
98.88 
98.92 
98.97 
99.01 

2.40 
2.41 
2.42 
2.43 
2.44 

99.89 
99.90 
99.91 
99.91 
99.92 

1.65 
1.66 
1.67 
1.68 
1.69 

96.05 
96.16 
96.27 
96.37 
96.48 

2.05 
2.06 
2.07 
2.08 
2.09 

99.06 
99.10 
99.14 
99.18 
99.22 

2.45 
2.46 
2.47 
2.48 
2.49 

99.93 
99.94 
99.94 
99.95 
99.95 

1.70 
1.71 
1.72 
1.73 
1.74 

96.59 
96.69 
96.78 
96.88 
96.97 

2.10 
2.11 
2.12 
2.13 
2.14 

99.26 
99.29 
99.32 
99.36 
99.39 

2.50 
2.51 
2.52 
2.53 
2.54 

99.96 
99.96 
99.97 
99.97 
99.98 

1.75 
1.76 
1.77 
1.78 
1.79 

97.07 
97.16 
97.25 
97.33 
97.42 

2.15 
2.16 
2.17 
2.18 
2.19 

99.42 
99.45 
99.48 
99.50 
99.53 

2.55 
2.56 
2.57 
2.58 
2.59 

99.98 
99.98 
99.98 
99.99 
99.99 

1.80 
1.81 
1.82 
1.83 
1.84 

97.51 
97.59 
97.67 
97.75 
97.83 

2.20 
2.21 
2.22 
2.23 
2.22 

99.56 
99.58 
99.61 
99.63 
99.66 

2.60 
2.61 
2.62 
2.63 
2.64 

99.99 
99.99 
99.99 
100.00 
100.00 

1.85 
1.86 
1.87 
1.88 
1.89 

97.91 
97.98 
98.05 
98.11 
98.18 

2.25 
2.26 
2.27 
2.28 
2.29 

99.68 
99.70 
99.72 
99.73 
99.75 

:1:2.65 100.00 

1.90 
1.91 
1.92 
1.93 
1.94 

98.25 
98.31 
98.37 
98.44 
98.50 

2.30 
2.31 
2.32 
2.33 
2.34 

99.77 
99.78 
99.80 
99.81 
99.83 

1.95 
1.96 
1.97 
1.98 
1.99 

98.56 
98.61 
98.67 
98.72 
98.78 

2.35 
2.36 
2.37 
2.38 
2.39 

99.84 
99.85 
99.88 
99.87 
99.88 

PERCENT WITHIN LIMITS (continued) 

*For QL values less than zero. subtract the table value from 100 to obtain PWL 



(b) Minimum Thickness. The minimum thickness method shall be as follows. 

(1) Length of Units. The length of a unit will be a continuous strip of pavement 500 ft 
(150 m) in length. 

(2) Width of Units. The width of a unit will be the width from the pavement edge to the 
adjacent lane line, from one lane line to the next, or between pavement edges for 
single-lane pavements. 

(3) Thickness Measurements. 	 Pavement thickness will be based on 2 in. (50 mm) 
diameter cores. 

Cores shall be taken from the pavement by the Contractor at locations selected by 
the Engineer. When determining the thickness of a unit, one core shall be taken in 
each unit. 

The Contractor and the Engineer shall witness the coring operations, as well as the 
measuring and recording of the cores. Core measurements will be determined 
immediately upon removal from the core bit and prior to moving to the next core 
location. Upon concurrence of the length, the core samples may be disposed of 
according to Article 202.03. 

Upon completion of each core, elll water shall be removed from the hole and the hole 
then filled with a rapid hardening mortar or concrete. The material shall be mixed in 
a separate container, placed in the hole, consolidated by rodding, and struck-off flush 
with the adjacent pavement. 

(4) Unit Deficient 	in Thickness. In considering any portion of the pavement that is 
deficient, the entire limits of the unit will be used in computing the deficiency or 
determining the remedial action required. 

(5) Thickness Equals or Exceeds SpeCified Thickness. 	 When the thickness of a unit 
equals or exceeds the speCified plan thickness, payment will be made at the contract 
unit price per square yard (square meter) for the specified thickness. 

(6) Thickness Deficient by Ten Percent or Less. When the thickness of a unit is less 
than the speCified plan thickness by ten percent or less, a deficiency deduction will 
be assessed against payment for the item involved. The deficiency will be a 
percentage of the contract unit price as given in the follOWing table. 



Percent Deficiency 
(of Plan Thickness) 

0.0 to 2.0 
2.1 to 3.0 
3.1 to 4.0 
4.1 to 5.0 
5.1 to 7.5 
7.6 to 10.0 

Percent Deduction 

(of Contract Unit Price) 


0 
20 
28 
32 
43 
50 

(7) Thickness Deficient by More than Ten Percent. When a core shows the pavement to 
be deficient by more than ten percent of plan thickness, additional cores shall be 
taken on each side of the deficient core, at stations selected by the Contractor and 
offsets selected by the Engineer, to determine the limits of the deficient pavement. 
No core shall be located within 5 ft (1.5 m) of a previous core obtained for thickness 
determination. The first acceptable core obtained on each side of a deficient core 
will be used to determine the length of the deficient pavement. An acceptable core is 
a core with a thickness of at least 90 percent of plan thickness. The area of deficient 
pavement will be defined using the length between two acceptable cores and the full 
width of the unit. The area of deficient pavement shall be removed and replaced; 
however, when requested in writing by the Contractor, the Engineer may permit in 
writing such areas of deficient pavement to remain in place. For deficient areas 
allowed to remain in place, additional lift(s) may be placed, at no additional cost to 
the Department, to bring the deficient pavement to plan thickness when the Engineer 
determines grade control conditions will permit such lift(s). The area(s) to be 
overlaid, material to be used, thickness(es) of the lift(s) , and method of placement 
will be approved by the Engineer. 

When an area of deficient pavement is removed and replaced, or additional lifts are 
placed, the corrected pavement shall be retested for thickness. The thickness of the 
new core will be used to determine the pay factor for the corrected area. 

When an area of deficient pavement is left in place, and no additional lift(s) are 
placed, no payment will be made for the deficient pavement. In addition, an amount 
equal to two times the contract cost of the deficient pavement will be deducted from 
the compensation due the Contractor. 

The thickness of the first acceptable core on each side of the core more than ten 
percent deficient will be used to determine any needed pay adjustments for the 
remaining areas on each side of the area deficient by more than ten percent. The 
pay adjustment will be determined according to Article 407. 1 0(b)(6). 

(8) Right of Discovery. When the Engineer has reason to believe any core location does 
not accurately represent the true conditions of the work, he/she may order additional 
cores. These additional cores shall be taken at specific locations determined by the 



Engineer. The Engineer will provide notice to the Contractor containing an 
explanation of the reasons for his/her action. 

When the additional cores show the pavement to be deficient by more than ten 
percent of plan thickness, the procedures outlined in Article 407.10(b)(7) shall be 
followed, except the Engineer will determine the additional core locations. 

When the additional cores, ordered by the Engineer, show the pavement to be at 
least 90 percent of plan thickness, the additional cores will be paid for according to 
Article 109.04. 

(9) Profile Index Adjustment. 	 After any area of pavement is removed and replaced or 
any additional lifts are added, the corrected areas shall be retested for pavement 
smoothness and any necessary profile index adjustments and/or corrections will be 
made based on these final profile readings prior to retesting for thickness." 

Revise Article 482.06 of the Standard SpeCifications to read: 

"482.06 Tolerance in Thickness. The shoulder shall be constructed to the thickness shown 
on the plans. When the contract includes square yards (square meters) as the unit of 
measurement for HMA shoulder, thickness determinations shall be made according to 
Article 407.10(b)(3) and the following. 

(a) Length of the Units. The length of a unit shall be a continuous strip of shoulder 2500 ft 
(750 m) long. 

(b) 	Width of the Units. The width of the unit shall be the full width of the shoulder. 

(c) Thickness Deficient by More than Ten Percent. When a core shows the shoulder to be 
deficient by more than ten percent of plan thickness, additional cores shall be taken on 
each side of the deficient core, at stations selected by the Contractor and offsets 
selected by the Engineer, to determine the limits of the deficient shoulder. No core shall 
be located within 5 ft (1.5 m) of a previous core obtained for thickness determination. 
The first acceptable core obtained on each side of a deficient core will be used to 
determine the length of the deficient shoulder. An acceptable core is a core with a 
thickness of at least 90 percent of plan thickness. The area of deficient shoulder will be 
defined using the length between two acceptable cores and the full width of the unit. 
The area of deficient shoulder shall be brought to specified thickness by the addition of 
the applicable mixture, at no additional cost to the Department and subject to the lift 
thickness requirements of Article 312.05, or by removal and replacement with a new 
mixture. However, the surface elevation of the completed shoulder shall not exceed by 
more than 1/8 in. (3 mm) the surface elevation of the adjacent pavement. When 
requested in writing by the Contractor, the Engineer may permit in writing such thin 
shoulder to remain in place. When an area of thin shoulder is left in place, and no 
additionallift(s) are placed, no payment will be made for the thin shoulder. In addition, 
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an amount equal to two times the contract unit price of the shoulder will be deducted 
from the compensation due the Contractor. 

When an area of deficient shoulder is removed and replaced, or additional lifts are 
placed, the corrected pavement shall be retested for thickness. 

(d) Right of Discovery. When the Engineer has reason to believe any core location does not 
accurately represent the true conditions of the work, he/she may order additional cores. 
When the additional cores, ordered by the Engineer, show the shoulder to be at least 
90 percent of plan thickness, the additional cores will be paid for according to 
Article 109.04. When the additional core shows the shoulder to be less than 90 percent 
of plan thickness, the procedure in (c) I above shall be followed." 

Revise Article 483.07 of the Standard Specifications to read: 

"483.07 Tolerance In Thickness. The shoulder shall be constructed to the thickness 
shown on the plans. Thickness determinations shall be made according to Article 482.06 
except the option of correcting deficient pavement with additionallift(s) shall not apply." 



FLAGGER AT SIDE ROADS AND ENTRANCES (BDE) 

Effective: April 1, 2009 

Revise the second paragraph of Article 701.13(a) of the Standard Specifications to read: 

"The Engineer will determine when a side road or entrance shall be closed to traffic. A 
f1agger will be required at each side road or entrance remaining open to traffic within the 
operation where two-way traffic is maintained on one lane of pavement. The fJagger 
shall be positioned as shown on the plans or as directed by the Engineer." 

Revise the first and second paragraph of Article 701.20(i) of the Standard Specifications to read: 

"Signs, barricades, or other traffic control devices required by the Engineer over and 
above those specified will be paid for according to Article 109.04. All fJaggers required 
at side roads and entrances remaining open to traffic including those that are shown on 
the Highway Standards and/or additional barricades required by the Engineer to close 
side roads and entrances will be paid for according to Article 109.04." 
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FRAMES AND GRATES (BDE) 

Effective: January 1, 2010 

Revise Article 609.02 of the Standard Specifications to read: 

"609.02 Materials. Materials shall be according to the following. 

Item Article/Section 
(a) Portland Cement Concrete ......................................................................................... 1020 

(b) Gray Iron Castings ................................................................................................ 1006.14 

(c) Ductile Iron Castings .............................................................................................1006.15 

(d) Reinforcement Bars .............................................................................................. 1006.10 

(e) Bedding Layer (Note 1) .........................................................................................1004.01 

(f) Precast Concrete Bridge Approach Drains ................................................................ 1042 


Note 1.Gradation CA 6, CA 10, or CA 12 of D quality or better." 

Revise Article 609.04 of the Standard Specifications to read: 

"609.04 Frames and Grates. Cast iron frames and grates shall be used. Grates shall seat 
firmly in the frame." 
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HOT-MIX ASPHALT - ANTI-STRIPPING ADDITIVE (BDE) 

Effective: November 1, 2009 

Revise the first and second paragraphs of Article 1030.04(c) of the Standard Specifications to 
read: 

"(c) 	Determination of Need for Anti-Stripping Additive. The mixture designer shall determine 
if an additive is needed in the mix to prevent stripping. The determination will be made 
on the basis of tests performed according to Illinois Modified AASHTO T 283. To be 
considered acceptable by the Department as a mixture not susceptible to stripping, the 
conditioned to unconditioned split tensile strength ratio (TSR) shall be equal to or greater 
than 0.85 for 6 in. (150 mm) specimens. Mixtures, either with or without an additive, with 
TSRs less than 0.85 for 6 in. (150 mm) specimens will be considered unacceptable. 
Also, the conditioned tensile strength for mixtures containing an anti-strip additive shall 
not be lower than the original conditioned tensile strength determined for the same 
mixture without the anti-strip additive. 

If it is determined that an additive is required, the additive may be hydrated lime, slaked 
quicklime, or a liquid additive, at the Contractor's option." 
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HOT-MIX ASPHALT - DROP-OFFS (BDE) 

Effective: January 1, 2010 

Revise the third paragraph of Article 701.07 of the Standard Specifications to read: 

"At locations where construction operations result in a differential in elevation exceeding 3 in. 
(75 mm) between the edge of pavement or edge of shoulder within 3 ft (900 mm) of the edge of 
the pavement and the earth or aggregate shoulders, Type I or II barricades or vertical panels 
shall be placed at 100 ft (30 m) centers on roadways where the posted speed limit is 45 mph or 
greater and at 50 ft (15 m) centers on roadways where the posted speed limit is less than 
45 mph." 
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HOT·MIX ASPHALT· FINE AGGREGATE (BDE) 

Effective: April 1, 2010 


Add the following to the gradation tables of Article 1003.01 (c) of the Standard Specifications: 


"FINE AGGREGATE GRADATIONS 

Grad No. Sieve Size and Percent Passing 
3/8 I NO.4 I NO.8 I No.16 I No. 200 

FA 22 100 I 61 I 6/ I 8±8 I 2±2 

FINE AGGREGATE GRADATIONS (Metric) 

Grad No. Sieve Size and Percent Passing 
9.5mm 14.75 mm I 2.36 mm 11.18 mm I 75IJm 

FA 22 100 1 6/ I 61 I 8±8 I 2±2 

61 	 For the fine aggregate gradation FA 22, the aggregate producer shall set the 
midpoint percent passing, and the Department will apply a range of ± ten percent. 
The midpoint shall not be changed without Department approval." 

Revise Article 1003.03(a) of the Standard SpeCifications to read: 

"(a) Description. Fine aggregate for HMA shall consist of sand, stone sand, chats, slag 
sand, or steel slag sand. For gradation FA 22, uncrushed material will not be permitted," 

Revise Article 1003.03(c) of the Standard Specifications to read: 

U(c) 	Gradation. The fine aggregate gradation for all HMA shall be FA 1, FA 2, FA 20, FA 21, 
or FA 22. 

Gradation FA 1, FA 2, or FA 3 shall be used when required for prime coat aggregate 
application for HMA." 
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HOT-MIX ASPHALT - PLANT TEST FREQUENCY (BDE) 

Effective: April 1 t 2008 
Revised: January 1, 2010 

Revise the table in Article 1030.05(d)(2)a. of the Standard Specifications to read: 

·Parameter 

Frequency of 
Tests 

High ESAL 
Mixture 
Low ESAL Mixture 

Frequency of Tests 

All Other Mixtures 

Test Method 
See Manual of 

Test 
Procedures for 

Materials 

Aggregate 
Gradation 

% passing sieves: 
112 in. (12.5 mm), 
No.4 (4.75 mm), 
No.8 (2.36 mm). 
No. 30 (600 ~m) 
No. 200 (75 ~m) 

Note 1. 

1 washed ignition 
oven test on the 
mix per half day of 
production 

Note 4. 

1 washed ignition 
oven test on the 
mix per day of 
production 

Note 4. 

Illinois 
Procedure 

Asphalt Binder 
Content by Ignition 
Oven 

Note 2. 

1 per half day of 
production 

1 per day Illinois-Modified 
AASHTOT308 

~MA 

Note 3. 

Day's production 
~ 1200 tons: 

1 per half day of 
production 

N/A Illinois Modified 
AASHTO R35 

Day's production 
< 1200 tons: 

1 per half day of 
production for first 
2 days and 1 per 
day thereafter 
(first sample of the 
day) 

~irVoids 

Bulk SpeCific 
Gravity 
of Gyratory Sample 

Day's production 
~ 1200 tons: 

1 per half day of 
production 

1 per day Illinois-Modified 
AASHTOT 312 



'Parameter 

Frequency of 
Tests 

High ESAL 
Mixture 
Low ESAL Mixture 

Frequency of Tests 

All Other Mixtures 

Test Method 
See Manual of 

Test 
Procedures for 

Materials 

Day's production 
< 1200 tons: 

1 per half day of 
production for first 
2 days and 1 per 
day thereafter 
(first sample of the 
day) 

Maximum Specific 
Gravity of Mixture 

Day's production ~ 
1200 tons: 

1 per half day of 
production 

1 per day Illinois-Modified 
AASHTOT209 

Day's production 
< 1200 tons: 

1 per half day of 
production for first 
2 days and 1 per 
day thereafter 
(first sample of the 
day) 

Note 1. The NO.8 (2.36 mm) and No. 30 (600 j.l.m) sieves are not required for All Other 
Mixtures. 

Note 2. The Engineer may waive the ignition oven requirement for asphalt binder content if the 
aggregates to be used are known to have ignition asphalt binder content calibration factors 
which exceed 1.5 percent. If the ignition oven requirement is waived, other Department 
approved methods shall be used to determine the asphalt binder content. 

Note 3. The Gab used in the voids in the mineral aggregate (VMA) calculation shall be the same 
average Gsb value listed in the mix design. 

Note 4. The Engineer reserves the right to require additional hot bin gradations for batch plants 
if control problems are evident." 
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--- - -...------------_._-----_._--_. .. 

HOT-MIX ASPHALT - QC/QA ACCEPTANCE CRITERIA (BOE) 

Effective: January 1, 2010 

Revise Article 1030.05(f)(3) of the Standard Specifications to read: 

«(3) Department assurance tests for voids, field VMA, and density.« 
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HOT-MIX ASPHALT - TRANSPORTATION (BDE) 

Effective: April 1, 2008 

Revise Article 1030.08 of the Standard Specifications to read: 

"1030.08 Transportation. Vehicles used in transporting HMA shall have clean and tight 
beds. The beds shall be sprayed with asphalt release agents from the Department's approved 
list. In lieu of a release agent, the Contractor may use a light spray of water with a light scatter 
of manufactured sand (FA 20 or FA 21) evenly distributed over the bed of the vehicle. After 
spraying, the bed of the vehicle shall be in a completely raised position and it shall remain in this 
position until all excess asphalt release agent or water has been drained. 

When the air temperature is below 60 OF (15°C), the bed, including the end, endgate, sides 
and bottom shall be insulated with fiberboard, plywood or other approved insulating material and 
shall have a thickness of not less than 3/4 in (20 mm). When the insulation is placed inside the 
bed, the insulation shall be covered with sheet steel approved by the Engineer. Each vehicle 
shall be equipped with a cover of canvas or other suitable material meeting the approval of the 
Engineer which shall be used if anyone of the following conditions is present. 

(a) 	Ambient air temperature is below 60 OF (15°C). 

(b) The weather is inclement. 

(c) 	The temperature of the HMA immediately behind the paver screed is below 250 OF 
(120°C). 

The cover shall extend down over the sides and ends of the bed for a distance of 
approximately 12 in. (300 mm) and shall be fastened securely. The covering shall be rolled 
back before the load is dumped into the finishing machine.n 
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LIQUIDATED DAMAGES (BDE) 

Effective: April 1, 2009 


Revise the table in Article 108.09 of the Standard Specifications to read: 


"Schedule of Deductions for Each 
Dav of Overrun in Contract Time 

Original Contract Amount Daily Charges 

From Mor! To and Calendar Work 
Than Including Day Day 

$ 0 $ 100,000 $ 375 $ 500 
100,000 500,000 625 875 
500,000 1,000,000 1,025 1,425 

1,000,000 3,000,000 1,125 1,550 
3,000,000 5,000,000 1,425 1,950 
5,000,000 10,000,000 1,700 2,350 

10.000,000 And over 3.325 4.650" 
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MAST ARM ASSEMBLY AND POLE (BDE) 

Effective: January 1, 2008 
Revised: January 1, 2009 

Revise Article 1077.03 of the Standard Specifications to read: 

"1077.03 Mast Ann Assembly and Pole. Mast arm assembly and pole shall be as follows. 

(a) Steel Mast Arm Assembly and Pole and Steel Combination Mast Arm Assembly and 
Pole. The steel mast arm assembly and pole and steel combination mast arm assembly 
and pole shall consist of a traffic signal mast arm, a luminaire mast arm or davit (for 
combination pole only), a pole, and a base, together with anchor rods and other 
appurtenances. The configuration of the mast arm assembly, pole, and base shall be 
according to the details shown on the plans. . 

(1) Loading. 	 The mast arm assembly and pole, and combination mast arm assembly 
and pole shall be designed for the loading shown on the Highway Standards or 
elsewhere on the plans, whichever is greater. The design shall be according to 
AASHTO "Standard Specification for Structural Supports for Highway Signs, 
Luminaries and Traffic Signals" 1994 Edition for 80 mph (130 km/hr) wind velocity. 
However, the arm-to-pole connection for tapered signal and luminaire arms shall be 
according to the "ring plate" detail as shown in Figure 11-1 (f) of the 2002 Interim, to 
the AASHTO "Standard Specification for Structural Supports for Highway Signs, 
Luminaries and Traffic Signals" 2001 4th Edition. 

(2) Structural Steel Grade. 	 The mast arm and pole shall be fabricated according to 
ASTM A 595, Grade A or B, ASTM A 572 Grade 55, or ASTM A 1011 Grade 55 
HSLAS Class 2. The base and flange plates shall be of structural steel according to 
AASHTO M 270 Grade 50 (M 270M Grade 345). Luminaire arms and trussed arms 
15 ft (4.5 m) or less shall be fabricated from one steel pipe or tube size according to 
ASTM A 53 Grade B or ASTM A 500 Grade B or C. All mast arm assemblies, poles, 
and bases shall be galvanized according to AASHTO M 111. 

(3) Fabrication. 	 The design and fabrication of the mast arm assembly, pole, and base 
shall be according to the requirements of the Standard Specifications for Structural 
Supports for Highway Signs, Luminaires, and Traffic Signals published by AASHTO. 
The mast arm and pole may be of Single length or sectional design. If section design 
is used, the overlap shall be at least 150 percent of the maximum diameter of the 
overlapping section and shall be assembled in the factory. 

The manufacturer will be allowed to slot the base plate in which other bolt circles 
may fit, providing that these slots do not offset the integrity of the pole. 
Circumferential welds of tapered arms and poles to base plates shall be full 
penetration welds. 
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(4) Shop Drawing Approval. 	 The Contractor shall submit detailed drawings showing 
design materials, thickness of sections, weld sizes, and anchor rods to the Engineer 
for approval prior to fabrication. These drawings shall be at least 11 x 17 in. (275 x 
425 mm) in size and of adequate quality for microfilming. 

(b) Anchor Rods. 	 The anchor rods shall be ASTM F 1554 Grade 105, coated by the hot-dip 
galvanizing process according to AASHTO M 232, and shall be threaded a minimum of 
7112 in. (185 mm) at one end and have a bend at the other end. The first 10 in. 
(250 mm) at the threaded end shall be galvanized. Two nuts, one lock washer, and one 
flat washer shall be furnished with each anchor rod. All nuts and washers shall be 
galvanized." 



PERSONAL PROTEC'nVE EQUIPMENT (BDE) 

Effective: November 1, 2008 

Revise the first sentence of Article 701.12 of the Standard Specifications to read: 

«All personnel on foot, excluding f1aggers, within the highway right-of~way shall wear a 
fluorescent orange, fluorescent yellow/green, or a combination of fluorescent orange and 
fluorescent yellow/green vest meeting the requirements of ANSI/ISEA 107~2004 for Conspicuity 
Class 2 garments. n 
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RAILROAD PROTECTIVE LIABILITY INSURANCE (BDE) 

Effective: December 1, 1986 
Revised: January 1, 2006 

DeSCription. Railroad Protective Liability and Property Damage Liability Insurance shall be 
carried according to Article 107.11 of the Standard Specifications. A separate policy is required 
for each railroad unless otherwise noted. 

NUMBER & SPEED OF NUMBER & SPEED OF 
NAMED INSURED & ADDRESS PASSENGER TRAINS FREIGHT TRAINS 

DOTJAAR No.: 
RR Division: 

RR Mile Post: 
RR Sub-Division: 

For Freight/Passenger Information Contact: 
For Insurance Information Contact 

Phone: 
Phone: 

DOTJAAR No.: 
RR Division: 

RR Mile Post: . 
RR Sub-Division: 

For Freight/Passenger Information Contact: 
For Insurance Information Contact: 

Phone: 
Phone: 

Approval of Insurance. The original and one certified copy of each required policy shall be 
submitted to the following address for approval: 

Illinois Department of Transportation 
Bureau of Design and Environment 
2300 South Dirksen Parkway, Room 326 
Springfield, Illinois 62764 
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The Contractor will be advised when the Department has received approval of the insurance 
from the railroad{s). Before any work begins on railroad right-of-way, the Contractor shall 
submit to the Engineer evidence that the required insurance has been· approved by the 
railroad(s). The Contractor shall also provide the Engineer with the expiration date of each 
required policy. 

Basis of Payment. Providing Railroad Protective Liability and Property Damage Liability 
Insurance will be paid for at the contract unit price per Lump Sum for RAILROAD PROTECTIVE 
LIABILITY INSURANCE. 



RECLAIMED ASPHALT PAVEMENT (RAP) (BDE) 

Effective: January 1, 2007 
Revised: January 1, 2010 

In Article 1030.02(g), delete the last sentence of the first paragraph in (Note 2). 

Revise Section 1031 of the Standard Specifications to read: 

"SECTION 1031. RECLAIMED ASPHALT PAVEMENT 

1031.01 Description. Reclaimed asphalt pavement (RAP) is reclaimed asphalt pavement 
resulting from cold milling or crushing of an existing dense graded hot-mix asphalt (HMA) 
pavement. The Contractor shall supply written documentation that the RAP originated from 
routes or airfields under federal, state, or local agency jurisdiction. 

1031.02 Stockpiles. The Contractor shall construct individual, sealed RAP stockpiles 
meeting one of the following definitions. No additional RAP shall be added to the pile after the 
pile has been sealed. Stockpiles shall be suffiCiently separated to prevent intermingling at the 
base. Stockpiles shall be identified by signs indicating the type as listed below (i.e. 
"Homogeneous Surface"). 

Prior to milling, the Contractor shall request the District to provide verification of the quality 
of the RAP to clarify appropriate stockpile. 

(a) Fractionated RAP (FRAP). 	 FRAP shall consist of RAP from Class I, Superpave (High 
ESAL), HMA (High ESAL), or equivalent mixtures. The coarse aggregate in FRAP shall 
be crushed aggregate and may represent more than one aggregate type and/or quality 
but shall be at least C quality. All FRAP shall be fractionated prior to testing by 
screening into a minimum of two size fractions with the separation occurring on or 
between the #4 (4.75 mm) and 1/2 in. (12.5 mm) sieves. Agglomerations shall be 
minimized such that 100 percent of the RAP in the coarse fraction shall pass one sieve 
size larger than the maximum sieve size specified for the mix the RAP will be used in. 

(b) Homogeneous. 	 Homogeneous RAP stockpiles shall consist of RAP from Class I, 
Superpave (High ESAL), HMA (High ESAl), or equivalent mixtures and represent: 
1) the same aggregate quality, but shall be at least C quality; 2) the same type of 
crushed aggregate (either crushed natural aggregate, ACBF slag, or steel slag); 
3) similar gradation; and 4) similar asphalt binder content. If approved by the Engineer, 
combined single pass surface/binder millings may be considered "homogenous" with a 
quality rating dictated by the lowest coarse aggregate quality present in the mixture. 

(c) Conglomerate. 	 Conglomerate RAP stockpiles shall consist of RAP from Class I, 
Superpave (High ESAL), HMA (High ESAL). or equivalent mixtures. The coarse 
aggregate in this RAP shall be crushed aggregate and may represent more than one 
aggregate type and/or quality but shall be at least C quality. This RAP may have an 



inconsistent gradation and/or asphalt binder content prior to processing. All 
conglomerate RAP shall be processed prior to testing by crushing to where all RAP shall 
pass the 5/8 in. (16 mm) or smaller screen. Conglomerate RAP stockpiles shall not 
contain steel slag or other expansive material as determined by the Department. 

(d) 	Conglomerate "0" Quality (DQ). Conglomerate DQ RAP stockpiles shall consist of RAP 
from Class I, Superpave (High or Low ESAL), HMA (High or Low ESAL), or equivalent 
mixtures. The coarse aggregate in this RAP may be crushed or round but shall be at 
least 0 quality. This RAP may have an inconsistent gradation and/or asphalt binder 
content. Conglomerate DQ RAP stockpiles shall not contain steel slag or other 
expansive material as determined by the Department. 

(e) Non-Quality. 	 RAP stockpiles that do not meet the requirements of the stockpile 
categories listed above shall be classified as "Non-Quality". 

RAP/FRAP containing contaminants, such as earth, brick, sand, concrete, sheet asphalt, 
bituminous surface treatment (i.e. chip seal), pavement fabric, joint sealants, etc., will be 
unacceptable unless the contaminants are removed to the satisfaction of the Engineer. Sheet 
asphalt shall be stockpiled separately. 

1031.03 Testing. When used in HMA, the RAP/FRAP shall be sampled and tested either 
during or after stockpiling. 

For testing during stockpiling, washed extraction samples shall be run at the minimum 
frequency of one sample per 500 tons (450 metric tons) for the first 2000 tons 
(1800 metric tons) and one sample per 2000 tons (1800 metric tons) thereafter. A minimum of 
five tests shall be required for stockpiles less than 4000 tons (3600 metric tons). 

For testing after stockpiling, the Contractor shall submit a plan for approval to the District 
proposing a satisfactory method of sampling and testing the RAP/FRAP pile either in-situ or by 
restockpiling. The sampling plan shall meet the minimum frequency required above and detail 
the procedure used to obtain representative samples throughout the pile for testing. 

Before extraction, each field sample shall be split to obtain two samples of test sample size. 
One of the two test samples from the final split shall be labeled and stored for Department use. 
The Contractor shall extract the other test sample according to Department procedure. The 
Engineer reserves the right to test any sample (split or Department-taken) to verify Contractor 
test results. 

Evaluation of Test Results. All of the extraction results shall be compiled and averaged for 
asphalt binder content and gradation and, when applicable Gmm• Individual extraction test 
results, when compared to the averages, will be accepted if within the tolerances listed below. 

Parameter FRAP/Homogeneous Conglomerate "0" 
IConglomerate Quality 

1 in. (25 mm) ±5% 



1/2 in. (12.5 mm) ±8% ±15% 
No.4 (4.75 mm) ±6% ±13% 
NO.8 (2.36 mm) ± 50/0 
No. 16 (1.18 mm) ± 15 0/0 
No. 30 (600 um) ±5% 
No. 200 (75 um) ±2.0% ±4.0% 
Asphalt Binder ± 0.4 % 11 ± 0.50/0 
Gmm ±0.03 

11 	 The tolerance for FRAP shall be ± 0.3 %. 

If more than 20 percent of the individual sieves are out of the gradation tolerances, or if 
more than 20 percent of the asphalt binder content test results fall outside the appropriate 
tolerances, the RAP/FRAP shall not be used in HMA unless the RAP/FRAP representing the 
failing tests is removed from the stockpile. All test data and acceptance ranges shall be sent to 
the District for evaluation. 

With the approval of the Engineer, the ignition oven may be substituted for extractions 
according to the Illinois Test Procedure, "Calibration of the Ignition Oven for the Purpose of 
Characterizing Reclaimed Asphalt Pavement (RAP)". 

1031.04 Quality Designation of Aggregate in RAP/FRAP. 

(a) The aggregate quality of the RAP for homogenous, conglomerate. and conglomerate "0" 
quality stockpiles shall be set by the lowest quality of coarse aggregate in the RAP 
stockpile and are deSignated as follows. 

(1) 	RAP from Class I, Superpave (High ESAL)/HMA (High ESAL), or HMA (Low ESAL) 
IL-9.5L surface mixtures are designated as containing Class B quality coarse 
aggregate. 

(2) RAP from Superpave (Low ESAL)/HMA (Low ESAL) IL-19.0L binder mixture is 
designated as Class D quality coarse aggregate. 

(3) 	RAP from Class I, Superpave (High ESAL). or HI'v1A (High ESAL) binder mixtures, 
bituminous base course mixtures, and bituminous base course widening mixtures 
are designated as containing Class C quality coarse aggregate. 

(4) RAP from bituminous stabilized subbase and 	BAM shoulders are designated as 
containing Class 0 quality coarse aggregate. 

(b) The aggregate quality of FRAP shall be determined as follows. 

Fractionated stockpiles containing plus #4 (4.75 mm) sieve coarse aggregate shall have 
a maximum tonnage of 5000 tons (4500 metric tons). The Contractor shall obtain a 
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representative sample witnessed by the Engineer. The sample shall be a minimum of 
50 Ib (25 kg). The sample shall be extracted according to Illinois Modified 
AASHTO T 164 by a consultant prequalified by the Department for the specified testing. 
The consultant shall submit the test results along with the recovered aggregate to the 
District Office. The cost for this testing shall be paid by the Contractor. The District will 
forward the sample to the BMPR Aggregate Lab for MicroDeval Testing. according to 
Illinois Modified·AASHTO T 327. A maximum loss of 15.0 percent will be applied for all 
HMA applications." 

1031.05 Use of RAP/FRAP in HMA. The use of RAP/FRAP shall be a Contractor's option 
when constructing HMA in all contracts. The use of RAP/FRAP in HMA shall be as follows. 

(a) Coarse Aggregate Size. 	 The coarse aggregate in all RAP shall be equal to or less than 
the nominal maximum size requirement for the HMA mixture to be produced. 

(b) Steel Slag Stockpiles. 	RAP stockpiles containing steel slag or other expansive material. 
as determined by the Department. shall be homogeneous and will be approved for use 
in HMA (High ESAL and Low ESAL) surface mixtures only. 

(c) Use in HMA Surface Mixtures (High and Low ESAL). 	 RAP/FRAP stockpiles for use in 
HMA surface mixtures (High and Low ESAL) shall be FRAP or homogeneous in which 
the coarse aggregate is Class B quality or better. 

(d) Use in HMA Binder Mixtures (High and Low ESAL). HMA Base Course, and HMA Base 
Course Widening. RAPIFRAP stockpiles for use in HMA binder mixtures (High and Low 
ESAL). HMA base course. and HMA base course widening shall be FRAP, 
homogeneous, or conglomerate. in which the coarse aggregate is Class C quality or 
better. 

(e) Use in Shoulders and Subbase. RAP/FRAP stockpiles for use in HMA shoulders and 
stabilized subbase (HMA) shall be FRAP, homogeneous, conglomerate, or 
conglomerate DQ. 

(f) 	 VVhen the Contractor chooses the RAP option, the percentage of RAP shall not exceed 
the amounts indicated in the table below for a given N Design. 

Max RAP Percentage 

HMA Mixtures 1/ 3/ Maximum % RAP 

Ndesign Binder/Leveling 
Binder 

Surface Polymer 
Modified 

30 30 30 10 
50 25 15 10 
70 15/252/ 10/152/ 10 
90 10 10 10 
105 10 10 10 



1/ 	For HMA shoulder and stabilized subbase (HMA) N-30, the amount of RAP shall not 
exceed 50% of the mixture. 

2/ 	Value of Max % RAP if homogeneous RAP stockpile of IL-9.5 RAP is utilized. 

3/ 	 When RAP exceeds 20 percent, the high and low virgin asphalt binder grades shall 
each be reduced by one grade (i.e. 25 percent RAP would require a virgin asphalt 
binder grade of PG64-22 to be reduced to a PG58-28). If warm mix asphalt (WMA) 
technology is utilized, and production temperatures do not exceed 27500F (135 GC) 
the grades shall be reduced as follows: 

Overlays: 
When WMA contains between 20 and 30 percent RAP the high temperature shall 
be 	reduced by one grade (Le. 25 percent RAP would require a virgin asphalt 
binder grade of PG64-22 to be reduced to a PG58-22). When WMA contains 
30 percent or more RAP the high and low temperature grades shall each be 
reduced by one grade (i.e. 35 percent RAP would require a virgin asphalt binder 
grade of PG64-22 to be reduced to a PG58-28). 

Full Depth: 
When WMA contains between 20 and 30 percent RAP, the low temperature shall 
be reduced by one grade (Le. 25 percent RAP would require a virgin asphalt 
binder grade of PG64-22 to be reduced to a PG64-28). When the WMA contains 
30 percent or more RAP the high and low temperature grades shall each be 
reduced by one grade (Le. 35 percent RAP would require a virgin asphalt binder 
grade of PG64-22 to be reduced to a PG5B-2B). 

(g) When the Contractor chooses the FRAP option, the percentage 	of FRAP shall not 
exceed the amounts indicated in the table below for a given N Design. 

Max FRAP Percentage 

HMA Mixtures 1/.2J 

Ndesign 

30 
50 
70 
90 
105 

-

Maximum % FRAP 
Binder/Leveling Surface 

Binder 
35 35 
30 25 
25 20 
20 15 
10 10 

Polymer 
Modified 

10 
10 
10 
10 
10 

1/ For HMA shoulder and stabilized subbase (HMA) N30, the amount of FRAP shall not 
exceed 50 percent of the mixture. 



21 	 When FRAP exceeds 20 percent, the high and low virgin asphalt binder grades shall 
each be reduced by one grade (i.e. 25 percent FRAP would require a virgin asphalt 
binder grade of PG64-22 to be reduced to a PG58-28). If warm mix asphalt (WMA) 
technology is utilized, and production temperatures do not exceed 275DDF (135 DC) 

the grades shall be reduced as follows: 

Overlays: 
When WMA contains between 20 and 30 percent FRAP the high temperature 
shall be reduced by one grade (i.e. 25 percent FRAP would require a virgin 
asphalt binder grade of PG64-22 to be reduced to a PG58-22). When WMA 
contains 30 percent or more FRAP the high and low temperature grades shall 
each be reduced by one grade (Le. 35 percent FRAP would require a virgin 
asphalt binder grade of PG64-22 to be reduced to a PG58-28). 

Full Depth: 
When WMA contains between 20 and 30 percent FRAP, the low temperature 
shall be reduced by one grade (i.e. 25 percent FRAP would require a virgin 
asphalt binder grade of PG64-22 to be reduced to a PG64-28). When the WMA 
contains 30 percent or more FRAP the high and low temperature grades shall 
each be reduced by one grade (i.e. 35 percent FRAP would require a virgin 
asphalt binder grade of PG64-22 to be reduced to a PG58-28). 

1031.06 HMA Mix Designs. At the Contractor's option, HMA mixtures may be constructed 
utilizing RAP/FRAP material meeting the above detailed requirements. 

RAP/FRAP deSigns shall be submitted for volumetric verification. If additional RAP/FRAP 
stockpiles are tested and found that no more than 20 percent of the results, as defined under 
"Testing" herein, are outside of the control tolerances set for the original RAP/FRAP stockpile 
and HMA mix deSign, and meets all of the requirements herein, the additional RAP/FRAP 
stockpiles may be used in the original mix design at the percent previously verified. 

1031.07 HMA Production. The coarse aggregate in all RAP used shall be equal to or less 
than the nominal maximum size requirement for the HMA mixture being produced. 

To remove or reduce agglomerated material, a scalping screen, gator, crushing unit, or 
comparable sizing device approved by the Engineer shall be used in the RAP feed system to 
remove or reduce oversized material. If material passing the sizing device adversely affects the 
mix production or quality of the mix, the sizing device shall be set at a size specified by the 
Engineer. 

If the RAP/FRAP control tolerances or QC/QA test results require corrective action, the 
Contractor shall cease production of the mixture containing RAP/FRAP and either switch to the 
virgin aggregate design or submit a new RAP/FRAP design. 

HMA plants utilizing RAP/FRAP shall be capable of automatically recording and printing the 
following information. 



(a) 	Dryer Drum Plants. 

(1) 	Date, month, year, and time to the nearest minute for each print. 

(2) 	HMA mix number assigned by the Department. 

(3) Accumulated weight of dry aggregate (combined or individual) in tons (metric tons) to 
the nearest 0.1 ton (0.1 metric ton). 

(4) Accumulated dry weight of RAP/FRAP in tons (metric tons) to the nearest 0.1 ton 
(0.1 metric ton). 

(5) Accumulated mineral filler in revolutions, tons (metric tons), etc. to the nearest 
0.1 	unit. 

(6) 	Accumulated asphalt binder in gallons (liters), tons (metric tons), etc. to the nearest 
0.1 	unit. 

(7) Residual asphalt binder in the RAP/FRAP material as a percent of the total mix to the 
nearest 0.1 percent. 

(8) Aggregate and RAP/FRAP moisture compensators 	in percent as set on the control 
paneL (Required when accumulated or individual aggregate and RAP/FRAP are 
printed in wet condition.) 

(b) 	Batch Plants. 

(1) 	Date, month, year, and time to the nearest minute for each print. 

(2) 	HMA mix number assigned by the Department. 

(3) 	Individual virgin aggregate hot bin batch weights to the nearest pound (kilogram). 

(4) 	Mineral filler weight to the nearest pound (kilogram). 

(5) 	RAP/FRAP weight to the nearest pound (kilogram). 

(6) Virgin asphalt binder weight to the nearest pound (kilogram). 

(7) Residual asphalt binder in the RAP/FRAP material as a percent of the total mix to the 
nearest 0.1 percent. 

The printouts shall be maintained in a file at the plant for a minimum of one year or as 
directed by the Engineer and shall be made available upon request. The printing system will be 



inspected by the Engineer prior to production and verified at the beginning of each construction 
season thereafter. 

1031.08 RAP in Aggregate Surface Course and Aggregate Shoulders. The use of RAP 
in aggregate surface course and aggregate shoulders shall be as follows: 

(a) Stockpiles and Testing. RAP stockpiles may be any of those listed in Article 1031.02, 
except "Non-Quality" and "FRAP". The testing requirements of Article 1031.03 shall not 
apply. 

(b) Gradation. One hundred percent of the RAP material shall pass the 1 1/2 in. (37.5 mm) 
sieve. The RAP material shall be reasonably well graded from coarse to fine. RAP 
material that is gap-graded or single sized will not be accepted." 
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THERMOPLASTIC PAVEMENT MARKINGS (BDE) 

Effective: January 1 J 2007 

Revise Article 1095.01 (a)(2) of the Standard Specifications to read: 

.. (2) Pigment. The pigment used for the white thermoplastic compound shall be a high
grade pure (minimum 93 percent) titanium dioxide (Ti02). The white pigment content 
shall be a minimum of ten percent by weight and shall be uniformly distributed 
throughout the thermoplastic compound. 

The pigments used for the yellow thermoplastic compound shall not contain any 
hazardous materials listed in the Environmental Protection Agency Code of Federal 
Regulations (CFR) 40, Section 261.24, Table 1. The combined total of RCRA listed 
heavy metals shall not exceed 100 ppm when tested by X-ray fluorescence 
spectroscopy. The pigments shall also be heat resistant, UV stable and color-fast 
yellows, golds, and oranges, which shall produce a compound which shall match 
Federal Standard 595 Color No. 33538. The pigment shall be uniformly distributed 
throughout the thermoplastic compound." 

Revise Article 1095.01(b)(1)e. ofthe Standard Specifications to read: 

"e. 	 Daylight Reflectance and Color. The thermoplastic compound after heating for 
four hours ± five minutes at 425 ± 3 OF (218.3 ± 2 °C) and cooled at 77 OF (25°C) 
shall meet the following requirements for daylight reflectance and color, when 
tested, using a color spectrophotometer with 45 degree circumferential/zero 
degree geometry, iIIuminant C, and two degree observer angle. The color 
instrument shall measure the visible spectrum from 380 to 720 nm with a 
wavelength measurement interval and spectral bandpass of 10 nm. 

White: Daylight Reflectance ..... 75 percent min. 
·Yellow: Daylight Reflectance .... .45 percent min. 

·Shall meet the coordinates of the following color tolerance chart. 

x 0.490 0.475 0.485 0.530 

. Y 0.470 0.438 0.425 0.456" 


Revise Article 1095.01(b)(1)k. ofthe Standard Specifications to read: 

"k. 	 Accelerated Weathering. After heating the thermoplastic for four hours ± five 
minutes at 425 ± 3 OF (218.3 ± 2 °C) the thermoplastic shall be applied to a steel 
wool abraded aluminum alloy panel (Federal Test Std. No. 141, Method 2013) at 
a film thickness of 30 mils (0.70 mm) and allowed to cool for 24 hours at room 
temperature. The coated panel shall be subjected to accelerated weathering 



using the light and water exposure apparatus (fluorescent UV - condensation 
type) for 75 hours according to ASTM G 53 (equipped with UVB-313 lamps). 

The cycle shall consist of four hours UV exposure at 122 of (50 °C) followed by 
four hours of condensation at 104 of (40°C). UVB 313 bulbs shall be used. At 
the end of the exposure period, the panel shall not exceed 10 Hunter Lab Delta E 
units from the original material." 

80176 


---~--~------- _._-_.__.._..._--._-_. 




