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Specifications Comparison
NDOT vs. Washoe RTC



NDOT:
• 3 Districts/6 Operational Areas
• 1750 staff (20% vacancies)
• 13,774 lane miles/5378 centerline miles
• Annual Budget  - $600 Million (+/-)
• 65% goes to projects
• Transportation Board (chaired by Governor)
• FHWA and Federal Funding



NDOT Advertised Pavement Repair 
Work for Fiscal Year 2022



NDOT “Silver Book”
(2014)

• DIVISION 1 
• GENERAL REQUIREMENTS

• DIVISION 2 
• CONSTRUCTION DETAILS

• DIVISION 3 
• MATERIALS DETAILS



Special Provisions (NDOT)

PULLSHEETS

CHANGES TO 
THE STANDARD 
SPECIFICATION
S

NON-
STANDARD/NEW 
BID ITEMS

ADDITIONAL 
INFORMATION



RTC Orange Book
(2012)

• PART 1 
• GENERAL PROVISIONS

• PART 2 
• CONSTRUCTION MATERIALS

• PART 3 
• CONSTRUCTION METHODS



RTC Blue USSCC 
Book (2023)

• PART 1 
• STANDARD SPECIFICATIONS

• PART 2 
• CONSTRUCTION STANDARD 

DRAWINGS



100.01 ABBREVIATIONS AND TERMS.
Conflicting Provisions Order of Precedence
(RTC 2016)
B Plans and Specifications
• Addendum
• Plans
• Technical Report (s) (including Special Provisions/Technical 

Specifications?)
• Standard Specifications and Details (Washoe County Standard Details for 

Public Works Construction)



105.04 Coordination of Plans, 
Specifications, Supplemental 
Specifications, and Special 
Provisions. ( NDOT 2014)

• Plans will govern over specifications

• Special Provisions will govern over both specifications and plans

• Hierarchy on Standard Plans vs. Standard Specifications? 



105.04 Coordination of Plans, Specifications, 
Supplemental Specifications, and Special 
Provisions. (2022)

Dimensions Information

1. Plan 1. Special Provisions

2. Calculated 2. Plans

3. Scaled 3. Standard Specifications

4. Standard Plans

5. Information received at 
mandatory prebid meetings



Plantmix Bituminous Surface 
Aggregates, NDOT vs. RTC

Percent Passing by Mass 
 Sieve Size  Type 2  Type 2C  Type 3 
 25 mm (1 in.)  ...............................................  100  .......................  100  ........................  — 
 19 mm (3/4 in.)  ............................................  90-100  ..................  88-95  .......................  — 
 12.5 mm (1/2 in.)  ..............................................  —  ......................  70-85  ......................  100 
 9.5 mm (3/8 in.)  ............................................  63-85  ...................  60-78  ...................  85-100 
 4.75 mm (No. 4)  ............................................  45-63  ...................  43-60  ....................  50-75 
 2 mm (No. 10)  .............................................  30-44  ...................  30-44  ....................  32-52 
 1.18 mm (No. 16)  ..............................................  —  .........................  —  .........................  — 
 425 µm (No. 40)  ............................................  12-22  ...................  12-22  ....................  12-26 
 75 µm (No. 200)  ..............................................  3-8  .......................  3-8  ........................  3-8 
 



Plantmix Bituminous Surface Aggregates 
(NDOT: Induvial Stockpile, RTC: Combined Grading)

PROJECT CONTROL TESTS TEST METHOD (NDOT/RTC) REQUIREMENTS (NDOT/RTC)

Sieve Analysis Nev. T206 / ASTM C136,137 Above
Sampling Aggregate Nev. T200 / ASTM D75 —
Fractured Faces (Type 3 Plantmix) Nev. T230 / ASTM D5821 35% Min., 1 Fracture Min. / 35 Min.
Fractured Faces (Type 2 or 2C Plantmix) Nev. T230 / ASTM D5821 80% Min., 2 Fractures Min. / 50 Min.
Plasticity Index

Nev. T212 / ASTM D4318 10 Max.  / 4 to 6 Max.

Liquid Limit Nev. T210 ASTM D4318 35 Max. /35 Max.
Absorption of Coarse Aggregate Nev. T111 / ASTM C127 4% Max. / 4% Max.



Asphalt Cement (NDOT/RTC)
NDOT

• PG64-22
• PG64-28NV/NVTR
• (Ductility, T&T)
• PG70-34NV 

(MSCR)

RTC Orange

• PG64-22
• PG64-28NV/NVTR
• (Ductility, T&T)
• PG58-34NV 

(Ductility, ER)
• PG70-22TR 

(Ductility, ER)

RTC Blue

• PG70-22CC
• PG76-22CC
• (Elastic Recovery)
• PG64-34CC for 

elevations above 
5000 ft. elevation

• (Elastic Recovery)



Asphalt Cement, PG 70-34NV (NDOT)
Tests on Residue from R.T.F.O., Nev. T728: Test Method Requirements

Mass Loss, % Nev. T728 1.00 Max.

Creep Recovery, R3.2, Test Temp 70 °C @ 3.2 kPa, % (a) AASHTO T350 90.0 Min.

Non-Recoverable Creep Compliance, Jnr3.2, Test Temp 70 °C @ 3.2 
kPa, kPa-1 (b) AASHTO T350 0.1 Max.

Non-Recoverable Creep Compliance Difference, Jnrdiff, % (b) AASHTO T350 Report
Residue from Pressure Aging Vessel, AASHTO R28 @ 

100 °C:
Test Method Requirements

Dynamic Shear, G*sin  , Test Temp 22 °C @ 10 rad/s, kPa AASHTO T315 4000 Max.

Creep Stiffness, S, Test Temp 24 °C @ 60 sec, MPa AASHTO T313 300 Max.

Creep Stiffness, m-value, Test Temp 24 °C @ 60 sec AASHTO T313 0.300 Min.



Bituminous Mix Design
NDOT Section 
401.02.02
• Inhouse Hveem (NEV T760)
• Stability & Air voids (4% 

north)
• AASHTO T283 and Hydrated 

Lime (Marination method)
• Same Mixing and 

Compaction Temperature
• Mineral Filler (ASTM C1097)

RTC Orange 
337.04
• Asphalt Institute MS-2
• Marshall Method (3% or 4%)
• AASHTO T283 or Hydrated 

Lime

• 337.04.02.01.01 Ignition Oven 
• (NEV T761)
• Mineral Filler (ASTM D242)

RTC Blue 401.02.01
• IQAC entry (good for 12 

months)
• Asphalt Institute MS-2
• Marshall Method (4%)
• AASHTO T283 or Hydrated 

Lime
• Chemical Extraction 
• Mineral Filler (ASTM D242)



Sampling & Testing

Agency, AASHTO, NDOT Inhouse Third Party Lab, AASHTO/ASTM, NAQTC



Final Acceptance (NDOT/RTC)
NDOT
• Subsection 106.04 

Samples and Tests. 
• Contractor performs 

informational testing 
• All acceptance testing 

will be performed by 
the Engineer

• All NDOT field test 
procedures, 
AASHTO/ASTM/NEV/Cal 
in HQ

RTC Orange
• Section 336.00 

Inspection and Testing
• Can contractor take 

samples & provide test 
results?

• All sampling and 
testing perform by 
AASHTO accredited Lab 
and NAQTC personnel

• All ASTM methods (two 
NEV Test)

• IQAC Table 1
• Field test requirements
• Contractor hires R-18 

accredited lab for 
acceptance testing

• County hires Quality 
Assurance lab for 
validation

• County lab performs 
Independent Assurance 
for dispute resolution

RTC Blue



HMA Paving Acceptance (NDOT/RTC)

NDOT Section 401 RTC Section 336.03.04

• Asphalt Content, Gradations, Air 
Voids, Thickness

• 1 per 500 tons (48 hours)

• Marshall Stability and Flow, lab 
compacted air voids (24 hours)

• 1 per 2,000 tons or 1 per day 
whichever is more



Reclaimed Asphalt Pavement(RAP)
NDOT Section 
402
• One 

Extraction/Gradation 
every 500 tons

• 100% passing ½” sieve
• Minimum 2 samples for 

mix design
• No more than 2% 

Bitumen Ratio 
difference

• May replace 5 to 15% 
aggregate, Type 2/2C 
only

RTC Section 
322/336
• One Extraction/Gradation every 

1000 tons
• 100% passing 3/4” sieve for Type 

2
• 100% passing ½” sieve for Type 

3
• Minimum 3 samples
• No more than 2% Bitumen Ratio 

difference
• One Specific Gravity /5,000 

tons
• Minimum 2.470 combined Gsb

• Recycling agent 
required

• 15% maximum
• Minimum 2 samples for 

mix design
• No more than 2% 

Bitumen Ratio 
difference

RTC CC 
404.02.02



RTC 336.03.04.06.02 Greater than 
15% RAP

Abson Recovery AASHTO M320 AASHTO M323



Dense-graded Type 2.
¾ inch NMAS.
4% air void design.
75 blow compaction. 
Up to 15% RAP. 
Surface course mixture.

Dense-graded Type 2C.
¾ inch NMAS.
4% air void design.
75 blow compaction.
Up to 30% RAP.
Base course mixture.

After “Webinar on RTC Structural Design Guide for Flexible Pavements, Page 38” UNR April 1,2022



Greater 
than 15% 

RAP on 
NDOT 

Projects
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BITUMINOUS PLANTMIX(Production)
NDOT Section 401
• Mixing Temperature: 

3500F Max.
• Temperature @ Paver: 

3000F Min.
• Department provide 

mix design for each 
calendar year

• No more than 0.4% 
Bitumen Ratio 
difference

• Possible revised Job-
mix formula

RTC Orange 
320.02/337.01
• Mixing and Compaction 

Temperature (Mix Design)
• Contractor submit mix 

design
• no older than 12 months 

prior to the date of the 
submittal

• No more than 0.5% Asphalt 
Cement difference

• Job control grading band

• Mixing and Compaction 
Temperature (Mix 
Design)

• Contractor submit mix 
design

• Cycle renews every 
January 31

• No more than 0.4% 
Asphalt Cement 
difference

• Job control grading 
band

RTC Blue
401.02.01



BITUMINOUS 
PLANTMIX(Acceptance)

NDOT Section 
401/402
• 401.02.02, Final project 

control requirement on 
material

• Field trial mixture 
acceptance, 401.02.02 & 
JMF & 402.03.06

• 402.03.06, Density test 
section (6,600 SQYD)

• 5 nuclear tests, 92% to 
96%

• Joint compactions, 90% 
min.

RTC Orange 
Section 320.06
• 320.06.02, Density
• 500 tons per lot
• 92% min. (Rice), 96% min. 

(Marshall)
• 3 to 8% (Air Voids)
• 302.06.03, Thickness, 

average equal to design 
thickness, all cores less 
than ½” thinner 

• Mitigation Tables on 
density & air voids (slurry, 
chip seal & overlay)

• 5 sublots per day.
• Density requirements 

vary based on roadway 
type 92% to 93% 
minimum

• Thickness requirements 
based on average 
density core height.

• No core less than 10% 
below requirement

• Cost recovery if 
deficient or excessive

RTC Blue 
401.03.12



BITUMINOUS 
PLANTMIX(Acceptance) cont.

NDOT Section 
402
• 402.03.05, Surface Tolerances
• Straightedge (0.3”) & Profile
• Inertial profiling system
• MRI for 0.100-mile section
• Localized IRI for any 25-foot 

section
• 402.05.02 Progress Payment 

Adjustment (PWL) on JMF & 
Density

• 402.05.02 Ride Pay 
adjustment, IRI Incentive 
(Interstate only)

RTC Orange 
320.06
• 320.06.01, Surface 

Tolerances
• Straightedge unless 

otherwise specified
• 1/8” longitudinally, 
• ¼” transversely
• 302.07.01, Unacceptable 

surface tolerance shall 
be corrected by either 
overlaying or grinding 
with a Type III slurry

• Profilograph
• Nev. Test Method No. 

T446
• Grinding, overlay, or 

removal and 
replacement permitted 
to correct profile 
deficiencies

RTC Blue Mix 
Specific 402 or 403



Marshall Density(ASTM vs. RTC 2012)
ASTM D6926 Section 8.1
• Use specimens Gsb within 

0.020 of the mean
• Note 11, ASTM D6927single 

operator 
• 1s = 0.007, d2s = 0.020

• ASTM D6927 Table 1 Height 
Correction

• ASTM D2726 Single Operator
• 1S = 0.013, d2S = 0.037

RTC Orange 336.03.04.04
• The Gsb range of three 

Specimens shall not exceed 
0.020

• Section 336.03.04.03 
Compacting Field 
Sample

• Specimens outside 509 –
522 cubic centimeters are 
invalid for density and air 
void analysis



ASTM D2726-00 Bulk Specific Gravity and 
Density of Non-Absorptive Compacted 
Bituminous Mixtures

NDOT: Hveem RTC: Marshall Superpave????



FINAL THOUGHTS

• Specification wording: Use active voice and 
imperative mood

• Enforcement: Set realistic limits for 
specifications

• Coordination of documents: Define order of 
precedence



You Get What you 
Inspect, not What 
you Expect

Louis Vincent Gerstner Jr. Former Chairman and CEO, IBM



Thank 
you

Charlie Pan
(775) 888-7789 (o) / 315-1473 (c)
cpan@dot.nv.gov
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		Study
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		Mix 

Type

		Texas OT 

COV (%)

		CTindex 

COV (%)

		I-FIT

COV (%)

		HWTT

COV (%)

		APA

COV (%)



		

		

		

		CFE

		CPR

		Cycles

		Single

		Multi

		Single

		Multi

		Single

		Multi

		Single

		Multi



		



Garcia et al. (2017)

		UTEP – 

30 mixes

		LMLC

		13

		25
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		TxDOT – 30 mixes

		LMLC

		12

		21

		68

		

		

		

		

		

		

		

		



		

		TxDOT –  

120 mixes

		LMLC

		10

		8

		27

		

		

		

		

		

		

		

		



		Perez et al. (2021)

		11 Labs

		PMLC

		

		

		

		

		

		

		

		14

		24

		

		



		Habbouche et al. (2022)

		50 labs – 

2 mixes 

40 set/mix

		

LMLC
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		112

		252

		

		

		

		

		

		



		Romero & VanFrank (2022)

		3 Labs – 

3 mixes

167 tests

		

PMLC

		

		

		

		

153

		

203

		

		

		

		

		

		



		Taylor et al. (2022)

		9-29 labs

1 mix

		PMLC

		

		

		

		205

19

		355

20

		305

47

		485

53
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9

		214

26

		18
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		Study

		Data

		Mix 

Type

		APA

		HWTT

		AMPT

		RLPD

		SPST
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		RD1

		RR2

		FN

		E*

		

		



		Williams & Prowell - 1999

		Westrack Sections

		PMLC

		0.81

		

		0.91

		

		

		

		



		NCAT - 2009

		Test Track-2006

		PMLC

		0.803

		

		

		0.883

		

		

		



		Goh et al. - 2011

		Michigan Sections

		PMLC

		

		

		

		

		0.26

		

		



		NCAT - 2012

		Test Track-2009

		PMLC

		0.13/

0.704

		0.75

		0.74

		0.15/

0.544

		

		

		



		Walubita et al. – 2019

		TxDOT Sections

		PMLC

		

		Good

		

		Poor

		Good

		Poor

		Good



		Walubita at al. - 2020 

		TxDOT Sections

		PMLC

		

		0.81

		

		

		

		

		







