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MODIFIED AASHTO

LOW VOLUME STREET DESIGN STANDARDS

Purpose
The design criteria contained herein reflect a need to provide a uniform methodology in the design of low-volume streets within the City of Lawton.

These criteria attempt to achieve a balance between the cost of development and long-term maintenance costs borne by the citizens of this community.

The quality of design of the urban area is dependent on the quality of design of the individual subdivisions of which the City is composed. The purpose, therefore, of these design criteria are:

(
To provide a standard which promotes street construction which is designed for 
existing subgrade condition.

(
To provide greater flexibility to the developer with respect to design and materials.

(
To insure that the selection of areas to be developed are capable of supporting 
development.

(
To reduce the maintenance cost of street improvements accepted by the City.

Authority

The City of Lawton Modified AASHTO Low Volume Street Design Standards were adopted by Ordinance No.90-2, passed and approved by the Lawton City Council on January 23, 1990, under the authority granted by Sections 866.1 through 866.34 of Title 19, of the Oklahoma Statutes and Sections 45-101 et. seq. of Title 45, of the Oklahoma Statutes.

Administration and Amendment

The administration and amendment of these design criteria shall be in accordance with Section 21-105, Lawton City Code, 1985.
DESIGN CRITERIA

1. 
GENERAL

The following provisions will be utilized in evaluating the subgrade characteristics and to determine the layer thicknesses of the proposed pavement structure. The requirements below are minimums established by the City and should in no way be construed as absolutes in replacing sound engineering judgment.

2. 
SOIL TESTING


2.1 
Soil Sampling:

a.. 
Soil samples shall be obtained by a certified, reliable soil testing company by using the apparatus and procedures as described in AASHTO T-203, AASHTO T-206, AASHTO T-207 or AASHTO T-251.

b. 
The soil sample shall be obtained from a depth of 18" to 24" below the proposed finished top of curb.

c. 
Soil samples will be taken from the centerline of the proposed street at a maximum interval of 500 feet.

d. 
A minimum of 3 soil samples will be required to determine the   average plasticity index.

e. 
A maximum of 15 soil samples will be required in the determination of the average plasticity index.

2.2 
Type of Testing: 
Soil tests shall be performed on representative samples in accordance with AASHTO T -89 (Method A) and AASHTO T -90 to  determine  the plasticity index of the subgrade soil.

2.3 
Fill Areas: 
In areas where subgrade fill material is required to establish the proposed pavement elevations, the proposed fill material shall be sampled and tested in accordance with Section 2.1(a) and Section 2.2 respectively. These preliminary values will be used to determine the approximate pavement thickness and subgrade elevation. However, upon 
placing the fill material to the desired elevation, additional soil sampling and testing as described in Section 2.1 and 2.2 will be required for approval of the final pavement design and placement of subsequent pavement layers.

2.4 
Average P.I.: The "average P.I." value to be used with the accompanying figures shall be obtained by determining the arithmetic mean of the two highest P.I. values as determined in Section 2.2.

2.5 
City's Retest Policy: The City Engineer reserves the right to retest the soil any time during the subdivision review process if the submitted soil ample data is inconsistent or does not properly represent the actual in-situ conditions. If the retested soil is substantially inconsistent with the original submitted soil test results, the developer will incur the costs of the retested


soil and use the higher P.I. values in his pavement design.

3.     FLEXIBLE PAVEMENT

3.1 
Structural number: After the average P.I. is determined, Figure 3a or Figure 3b will be used to determine the structural number (SN) for the pavement structure. Using this SN value in conjunction with the coefficients in Table 1 and Equation 1 a, various layer thicknesses can be evaluated which will provide an adequate load carrying capacity corresponding to the design SN Value.

3.2 
Pavement Thickness: The thickness of the design flexible pavement layers shall be rounded to the nearest 1/2 inch. The surface course shall be asphalt concrete (Hot mix-Hot Layed), ODOT Type "B" or "C" and have a minimum thickness of 2". The base course shall be a coarse aggregate bituminous base (CABB) or Type "B" Asphalt Concrete meeting ODOT requirements and shall have a minimum thickness of 4". Tack coat shall be required if asphalt lifts are not placed the same day.

3.3 
Subbase Requirements: The subbase will be constructed of a minimum 6" layer of granular material (1 1/2" crusher run) conforming to the gradations set forth for ODOT Aggregate Base Type "A" and compacted to 100% standard density or a minimum 8" layer of recycled asphaltic concrete conforming to the approved gradations for recycled asphaltic concrete with


an asphalt content of 2.0% to 7.5%. The material shall be 2" and smaller based upon sieve size and shall be compacted to 95% standard density.  Separator fabric shall be optional on either residential or industrial streets.

3.4 
Subgrade Requirements: The subgrade shall be compacted according to   ODOT Subgrade Method "B" to 95% standard density at -2% to +3% optimum moisture content for a 6" depth. If the soil PI is greater than 35 and less than 45, then 12” of Aggregate Base, recycled asphaltic concrete or Select Borrow shall be utilized in addition to the 6” Subgrade Method "B" treatment. If the soil PI is at least 45 and less than 55, then 18” of Aggregate Base, recycled asphaltic concrete or Select Borrow shall be utilized in addition to the 6” Subgrade Method “B” treatment.  If the PI is 55 or greater, then 24” of Aggregate Base, recycled asphaltic concrete or Select Borrow shall be utilized in addition to the 6” Subgrade Method “B” treatment.  If the completed subgrade is not covered within 24 hours, it shall be prime coated or it shall be retested for moisture and density prior to application of cover material.

4. 
RIGID PAVEMENTS (P.C. CONCRETE)

4.1 
Pavement Thickness: The predetermined average P.I. value, as discussed

in Section 2, will be used in conjunction with Figure 4a or 4b to determine the rigid pavement thickness. The determined pavement thickness value will be rounded to the nearest 1/2 inch.

4.2 
Subbase Requirements: (1). The subbase shall be constructed of a min 5" layer of granular material (1 1/2" crusher run) conforming to the gradations set forth for ODOT Aggregate Base Type " A" and compacted to 100% standard density. Separator fabric shall be utilized below the subbase for both residential and industrial streets. Or (2). The subbase shall be constructed of a minimum 6" layer of granular material (1 1/2" crusher run) conforming to the gradations set forth for ODOT Aggregate Base Type "A"  and compacted to 100% standard density. Separator fabric shall be optional on either residential or industrial streets. OR (3). The subbase shall be constructed of an 8" layer of granular material (recycled asphaltic concrete) conforming to the approved gradations for recycled asphaltic concrete with an asphalt content of 2.0% to 7.5%. The material shall be 2" and smaller based upon sieve size and shall be compacted to 95% standard density.  Separator fabric shall be optional on either residential or industrial streets.

4.3 
Subgrade Requirements: The subgrade shall be compacted according to ODOT Subgrade Method "B" to 95% standard density at -2% to +3% optimum moisture content for a 6” depth. If the soil PI is greater than 35 and less than 45, then 12” of Aggregate Base, recycled asphaltic concrete or Select Borrow shall be utilized in addition to the 6” Subgrade Method "B" treatment. If the soil PI is at least 45 and less than 55, then 18” of Aggregate Base, recycled asphaltic concrete or Select Borrow shall be utilized in addition to the 6” Subgrade Method “B” treatment.  If the PI is 55 or greater, then 24” of Aggregate Base, recycled asphaltic concrete or Select Borrow shall be utilized in addition to the 6” Subgrade Method “B” treatment.  If the completed subgrade is not covered within 24 hours, it shall be prime coated or it shall be retested for moisture and density prior to application of cover material.

5.     FLEXIBLE PAVEMENT EXAMPLE

	FLEXIBLE PAVEMENT DESIGN EXAMPLE

	Plasticity Index (P.I.) Values 
	30,26,27,34,23

	Average of Two Highest P.I. Values
	32

	From Figures 3a Structural Number (SN)
	3.88

	SN = a1D1 + a 2D2 + a 3D3 + a 4D4

	TRIAL 1

	Asphaltic Concrete
	D1 = 2”
	a1 = 0.4
	0.80

	Bituminous Treated Base (CABB)
	D2 = 4”
	a2 = 0.34
	1.36

	Crushed Stone 
	D3 = 12½ ”
	a3 = 0.14
	1.75

	Total 
	
	
	3.91

	TRIAL 2

	Asphaltic Concrete (2” & 4” lifts)
	D1 = 6”
	a1 = 0.4
	2.4

	Crushed Stone
	D2 = 9½ ”
	a2 = 0.14
	1.33

	Separator Fabric
	D3 = 1”
	a3 = 0.18
	0.18

	Total
	
	
	3.91

	TRIAL 3

	Asphaltic Concrete
	D1 = 3”
	a1 = 0.4
	1.2

	Bituminous Treatment Base (CABB)
	D2 = 4”
	a2 = 0.34
	1.36

	Crushed Stone
	D3 = 9½ ”
	a3 = 0.14
	1.33

	Total
	
	
	3.89


6. 
ENVIRONMENTAL CONTROL

Environmental control measures shall be incorporated into the design of street improvements using recognized engineering methods when it is determined that there exists a higher than normal ground water table or naturally occurring springs within the area of construction. Additionally street improvements shall be protected from excessive siltation by the installation of erosion control measures which provide both temporary (short term protection) and permanent erosion control. These measures shall be included by illustration and reference on the environmental control sheet of the construction plat in accordance with Section 21-3040.5 Lawton City Code, 1985 and Ordinance No. 90- 2 enacted January 23, 1990.

7. 
SUBMITTALS

The required submittals to be included with the construction plat shall include the following:

a. 
A map indicating the depth, location, description, and P.I. of soil for all soil samples

b.
Mix designs for soil cement, asphalt stabilized aggregate base, and lime stabilized subgrade

c. 
Gradations for proposed aggregate base and subbase unless referenced by ODOT specifications


d. 
Environmental Control Plan

EQUATION 1A:

SN = 
a1D1 + a2D2 + a3D3 + a4D4
a1, a2, a3, a4 = 
Layer coefficients representative of surface, base,       subbase and subgrade courses, respectively


D1, D2, D3, D4 = 

Actual thickness (in inches) of surface, base, subbase






and subgrade courses, respectively

TABLE 1

	LAYER COEFFICIENT VALUES *

	Surface Course Coefficient, a1
	

	     Plant Mix Asphalt (Hot Mix – Hot Lay)
	0.40

	Base Coefficient, a2
	

	     Bituminous Treated Base (BTB)
	

	          Coarse (CABB)
	0.34

	          Sand (FABB)
	0.30

	     Cement Treated Base (CTB)
	

	           fc  7 day>     650 psi 
	0.23

	           fc  7 day>     460 - 650 psi 
	0.20

	           fc  7 day>     400 psi 
	0.15

	     Asphalt Stabilized Aggregate Base (ASAB)
	0.22

	     Soil Cement 
	0.20

	Subbase Coefficient, a3
	

	     Aggregate Base Type “A”
	0.14

	     Recycled Asphaltic Concrete    
	0.11

	     Separator Fabric **
	0.18

	Subgrades, a4
	

	     Lime Treated Subgrade
	.10

	     Select Borrow
	.07

	     Subgrade Method “B”
	.00


*       All material and construction methods shall be according to ODOT Standard Specifications

         for Highway Construction unless stated otherwise.

**     This value is a constant value for 1 layer of fabric and shall not be multiplied by a thickness

         to determine a structural number value.
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