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October 12, 1981
Ii,

92*
Kenneth H. Bengston 2.20
250 Rockborough Building

260 North Rock Road 3
f:»

Wichita, Kansas 67206

Dear Ken:
fir,Jfi

aty·14

Thank you for your letter concerning the results of -he Paving
Technical subcommittee' s work. Attached is a redraft of the

paving manual that I have been holding in terms of readopting
until we had some subcommittee work completed. This draft, as 01
I remember, pretty well represents the conclusions and revisions e
agreed to about a year ago. Would you please look it over and
see what items might particularly need to be further revised
as a result of your subcommittee report. The only thing that
I can think might be needed would be in relation to the 4-1/2
inch gutter section and 2-1/2 inch asphalt base in terms of the
cross sections. The other issue that obviously would be affected
would be changing back to a 31 foot standard width in subdivisions
rather than the current 29 and 35 foot basic sections.
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As I discussed with you in the hallway the other day, I am a little
surprised to see this as a recommendation of the committee, as I am
of the opinion the cross section should be functional in design.
Although design work and staking might be easier and thereby
creating savings, I cannot believe that those savings would out-
weigh the additional cost in paving width that would occur by
changing to a 31 foot standard. I simply don't understand 31 foot
as it has no functional basis any place within the system that we
have been discu•sing the last few years. If only one standard is

to be used, the 29 foot one seems to be more appropriate to me.
I believe there is a need for the wider streets where people are
not willing to provide the additional off-street parking. As you
suggested it may be appropriate to have further discussions on
this with the technical subcommittee prior to scheduling this
before che Ad Hoc Committee at large.
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Please let me know what your thoughts are on this, and how
would like to proceed.

sincerely,

Robert A. Lakin

Director of Planning
RU: rme
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250 Rockborough Building
260 North Rock Road

Wichita, Kansas 67206

316/686-7303
September 24, 1981

Mr. Robert A. Lakin

Director of Planning
City Hall - 10th Floor
455 North Main

Wichita, Kansas 67202
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Dear Mr. Lakin:

Per your letter of November 17, 1980, the Paving-Technical Subcomittee has
actively pursued its assigned task of examining current and proposed pavement
design and construction. I believe some real positive results and ideas are com-
ing forth and some of these have been presented and used on City proj ects. Some
of these ideas are:

1. The use of up to 15% recycled asphalt
2. Saw joints in curb and gutter set at 15 feet
3. Use of and testing of Fly Ash and Preheater fines

In our latest meeting we discussed the following items:

1. The practical problems of constructing the 7" pavement section
2. Advantages and disadvantages of multiple choice of pavement widths
3. The use of hydraulic wideners
4. Value Engineering

of this last list the following recommendations were set forth:

1. Try a 4 1/2" gutter section on a 2 1/2" asphalt base so cross section
slopes would be maintained at 3/8" / 1"

2. Consider a standard width of 31 foot in subdivisions rather than mix 29
and 35 foot sections. Expected resultant should be that design, staking
and construction should be easier and more error free, thereby creating
savings.

3. Stay with present policy prohibiting the use of hydraulic wideners
4. If a contractor comes up with cost saving ideas let's test them and imple-

ment them if positive results occur. Perhaps some share in the savings
would go to the party making the recommendation.
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Respectfully submitted on behalf of a good committee.

Sincerely,

VAN DOREN-HAZARD-STALLINGS

By:

Kenneth H. Bengtson
Partner

cc: John Kraus

Steve Lackey
Charles Freund
Tom Ritchie

George Tomlin
Claud Shelor
Joel Pollack

'' 47

r



h.huvQUf. u./94'.1 - 22,/1/i

6%49

r

DESIGN MANUAL

FOR

PAVEMENT THICKNESS

FOR

RESIDENTIAL STREETS

WITHIN THE

WICHITA METROPOLITAN AREA

December 1980

01.4

2.1,2.%:

i

20)2....'I"./.'Rb

r- 1200. i



CONTENTS

Page

FOREWORD
1

SECTION I PAVEMENT DESIGN PROCEDURES

A. Soils Investigation

1. General 3

2. Preliminary Soils Survey, Tests 4

and Report

B. Traffic Consideration 6

C. Pavement Type and Thickness Selection 7

1. Flexible Pavement 7

2. Rigid Pavement 12

SECTION II QUALITY CONTROL

A. Pavement Subgrade 17

B. Pavement Materials and Construction 18
Control

1. General 18
2. Rigid Pavement 19
3. Flexible Pavement 23

Table Of Figures

Fig.

1-1 Approximate Relationship of Soil Bearing 6
Value

2-1 Design for Flexible Pavement 9
2-2 Local Residential Streets-Recommended 10

Sections

2-3 Collector Residential Streets 11
Recommended Sections

2-4 Design Graph for Rigid Pavement 14
2-5 Local Residential Streets-Recommended 15

Sections

2-6 Collector Residential Streets- 16
Recommended Sections

..274

I

43

*4

L_



L

FOREWORD

The purpose of this Pavement Thickness Design Manual is to

provide design criteria based on the findings and the recommen-

dations of the report "Pavement Design and Feasibility Study for

Residential Streets Within the Wichita Metropolitan Area", dated

April 1979 (hereinafter referred to as the Paving Report) pre-

pared by Professional Engineering Consultants Inc., Wichita, Ks.

During the preparation of the Paving Report, meetings were held

with the City and County Departments of Public Works and it was

determined that the criteria and methodology utilized in estab-

lishing pavement thicknesses was acceptable to both agencies.

The report was accepted as meeting the requirements of the

Consultant's engineering agreement, however the consultant was

instructed to and did prepare a supplementary design manual

based on the foll owing conditions:

1. The 40-year pavement design life (minimum) as

recommended by the Consultant in the Paving

Report was satisfactory.

2. Additional preliminary testing of subgrade soils

and additional project site inspection and test-

ing above the present levels could be utilized for

pavement design and control of construction materials.

-1-
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3. More than a single pavement thickness standard

was acceptable, but some limitation was preferred.

This would permit the engineer greater latitude

in the design process, which hopefully will pro-

vide the most economical section for a given loca-

tion within the Study Area.

In this era of spiraling construction costs resulting in very

high special assessments in newly developed areas, it is appar-

ent that more engineering is necessary to conserve materials

and energy, reduce construction costs, and to improve quality

control. It is the engineer's responsibility to keep abreast

of new techniques, products and equipment which will provide a

cost effective facility for any required service and to provide

proposals to the governing bodies for change to these criteria

as good engineering practice dictate.

Therefore, the design engineer should be cautioned that the

design and recommendations presented in this Manual are valid

only for the local area residential streets and are not to be

considered as permanent in regard to time.M/Smem/%8/4,·f< ¢*¢* : :-4;443 -Il-If*.3*4Zf*-i;«<4-F?b
F
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SECTION I

PAVEMENT DESIGN PROCEDURES

A. Soils Investigation

1. General -

It is determined that a subgrade support value

having a CBR of 10 for design purposes could be

attained without changing specifications or

design procedures for residential streets of the

City of Wichita existing prior to 3-11-80. This

includes using 95% ASTM D-698 as the standard for

compaction. A CBR of 20 can be expected if the

compaction effort was increased in the specification

to 90 percent of maximum dry density as determined

by ASTM D-1557-70. To obtain CBR value greater

than 10, 90% max dry density ASTM D-1557-70 shall

be used.

It is recommended that CBR values of subgrade

support greater than 20 should not be utilized

for residential street design purposes. There-

fore thickness less than five and one-half

inches in thickness shall not be permitted. As

higher CBR values are used, the possibilities

1
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of having localized areas of deficient subgrade

support increases and can result in not obtain- 4*m«%

ing the design or service life of the pavement.

The formulas do not take into consideration any

loss of pavement strength due to weathering over

the 40-year design life and the problems of frost

penetration into the subgrade. For these reasons,

the five and one-half inch thickness is considered

as the minimum or bottom for 40-year design life.

2. Preliminary Soils Survey, Tests and Report -

Field sampling and laboratory testing of soils for

pavement subgrade shall be conducted by experienced

personnel familiar with standard test procedures.

Slight variations in testing procedures can have

significant effect on the reliability of test

results which could affect the pavement service

life.

The personnel conducting the soils survey should

have preliminary street plans and profiles so that

the actual frequency of spacing and depths of soils

borings can be determined in the field. The boring

locations are discretionary and are to be adjusted

to the size of the project and field observations

of change in the soil types.

-4-
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The number of tests to be conducted on the soil

samples depends on the level of history and

documentation of soil classifications in the

project area. A particle size analysis ASTM

D-422-63, liquid limit ASTM D-423-66, and plastic

limit ASTM D-424-59, is to be run to determine the

general classification of each soil expected to be

found in the subgrade.

For CBR value greater than 10, similar samples as

determined by the above analysis should be combined ?420%332

and tests run to determine maximum dry density in

accordance with ASTM D-1557-70 and CBR values as

provided in ASTM D-1883-73 (96-hour soaked sample)

for each soil type. Obvious clay soils shall be

tested to establish the required lime content and

the parent soil treated accordingly prior to conduct-
. t.' 324$

ing the density and CBR tests.

A summary or report of the soil survey shall be

submitted to the design engineer so that a final

determination can be made on the pavement thick-

ness and subgrade stabilization required for the

project. CBR values can be converted to approximate

plate bearing values or modulus of subgrade reaction

"k" by use of Table 1-1. However, verification of

this table could be accomplished by conducting plate

bearing tests on the final subgrade.

-5-
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TABLE 1-1

APPROXIMATE RELATIONSHIP OF SOIL BEARING VALUES

11 1 1
RESISTANCE VALUE - R

10 I sol 051 60
16

MODULUS OF SUBGRAOEREACTION·k p.1 p.rin. 20¥

100 t50

200 , I 210 70 1 400 590 190 700 800i
CALIFORNIA BEARING RATIO - CBR

3 5 6 8 9 10 15 20 23 30 40 50 GO 73 81 93 100

B. Traffic Consideration

A review of Section IV.A.2.c. and d. in the Pavement

Design and Feasibility Study For Residential Streets

April 1979, prepared by Professional Engineering

Consultants, P.A. Engineer, is necessary for establish-

ing the number of applications of equivalent 18-kip

single axle loads for Local and Collector residential

streets over the 40-year design life is established as

117,000 and 290,000 respectively for the two categories

of residential streets. A line has been added and

labeled at these points on the design graphs for rigid

and flexible pavement as presented in this manual (Fig.

2-1 & 2-4).

-6-
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Although it is possible these values are on the high

side as an average for each category of residential

street, some compensation for loss of serviceability

due to weathering is provided in the thickness design.

The formulas as provided in the AASHO Interim Guide and

utilized in the design graphs are based on straight line

dynamic loading repetitions for loss in serviceability

without regard to losses for weathering of the pavement

structure.

C. Pavement Type and Thickness Selection

1. Flexible Pavement -

From review of the design graphs for flexible and rigid

pavement (Fig. 2-1 & 2-4) , it is apparent that the flex-

ible pavement thickness is much more susceptible to sub-

grade support than is the rigid pavement. This is to be

expected since flexible pavement thickness is based on a

component layer concept while rigid pavement is based on

a concept of development of internal bending stresses

within the pavement slab. Therefore, the design engineer

is cautioned that variations in subgrade support for

flexible pavement cannot be tolerated to the extent

permitted for rigid pavement. Thus the pre,iminary

soils investigation and job-site quality control should

-7-
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both be more detailed where flexible pavements are

proposed.

After receipt of the soils survey, the minimum CBR

value to be used for pavement thickness is established.

Utilizing the "Design Graph for Flexible Pavement'

(Fig. 2-1), proceed vertically up the lines labeled for

either Local or Collector residential street to the point

of intercept with the given CBR value of subgrade support;

then horizontally to the required thickness of asphalt

pavement as shown in Figure 2-1. It is intended for the

indicated thickness of flexible pavement to contain a

two-inch surface course with the remainder as base

course(s). Both surface and base course shall have the

specified minimum Marshall stabilities noted in Figure

2-1.

For a Local residential street, a subgrade having a CBR

of 10 requires 7 inches of asphalt pavement and a sub-

grade with a CBR of 20 requires 5-1/2 inches of asphalt

pavement or a difference of 1-1/2 inches. It should

normally be more feasible to modify the subgrade by

stabilization or treatment to attain a CBR in the 10 to

20 range for residential streets as discussed previously

in Paragraph A.1 of Section I than to use the considerably

greater pavement thicknesses required for low CBR values.

-8-
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tDESIGN GRAPH FOR FLEXIBLE PAVEMENT (P =2.0)

. THICKNESS DESIGN /
6« TOTAL THICKNESS = T+TB

SUFACE COUBSE C 1,800 MIN. MARSHALL )

TS = 2.0" SC -1 or BM -2
BASE COURSE C 1,000 MIN. MARSHALL )

Ta= BC-1,90-11, SM-4,or BM-6
10-

I0

i 11
99 i

4 1 /0
8

8 i "1
1 /

4 /

9/
7

7

l i 0·
9 %/

6

/<

LESS THAN 51/2" THICKNESS UNACCEPTABLE
5

5 I0 50 DO 500 POO 5pCO 10500

TOTAL E18 SAL, APPLICATIONS (THOUSANDS)

·rujt · 4 7, fir , ;. -· I

TOTAL ASPHALT THICKNESS ( INCHES)
1-2 913

.t 422

22'.41'
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2'-6"
CURB

/2/12

-1

LOCAL RESIDENTIAL STREETS
RECOMMENDED SECTIONS

COMBINED . q. STREET
a GUTTER  

8"

MIN.1 € / 2" ASPHALTIC CONCRETE  , 5" BITUMINOUS BASE
MIN. / SC-I OR BM-2

777 1 -3£©LEL_SU@RE_ 9  BC-I ORU, BM-4 OR 6

1,13
8" 2" ASPHALTIC CONCRETE | 4" BITUMINOUS BASE

MINI |SC-I OR BM-2 ' |BC-I ORK. BM-*OR 6
3ZEZEI._SLQEE_

I 419

6" SUBGRADE COMPACTED TO 90%

N
3

fi44

ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN C8R=15 MIN. .

1. FLEXIBLE PAVEMENT --

1

1

6" SUBGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CBR= IOMIN. OR 95%ASTM D-698

fl 2'-6" COMBINED 1 9 STREET
CURB 8 GUTTER  |

-10-
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COLLECTOR RESIDENTIAL STREETS
RECOMMENDED SECTIONS

2'-6 COIaNED
1 Q. STREETEFE-B-Gufffr-7

« 2"  2" ASPHALTIC CONCRETE -- 6" BITUMINOUS BASE__
FEPERP, BM- 4 OR 6

ot

6" SUBGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CSR= 10 MIN. OR 95% ASTM D-698

216" CON'B:NED
1 € STREETCURB 8 GUTTER

2" ASPHALTIC CONCETE 4" BITUMINOUS BASESC-I OR BM-2
BC-I ORE, SM-40R6

---1-=m:*1-_

6" SUBGRADE COAPACIED TO 90%
ASTM D-t557 STABILIZE AS REQUIRED
TO ATTAIN CBR= 20 MIN.

FLEXIBLE PAVEMENTfit€%
.

FIG 2-3

-TI-
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Typical sections for Local and Collector residential

streets are shown in Figures 2-2 and 2-3 respectively

for flexible pavement. It should be noted that when the

thickness of asphalt pavement drops below 7' the

possibility of having a portion of bituminous base below

the curb and gutter section ceases. It is acknowledged

that placing the curb and gutter over bituminous base

has many advantages; however, it should not be a

condition for determining the pavement thickness.

2. Rigid Pavement -

From a review of the Design Graph For Rigid Pavement"

(Fig. 2-4), it can be seen that for a given application

of equivalent 18-kip single axle loads the difference in

pavement thickness amounts to approximately one inch over

the whole range of subgrade support values; whereas for

flexible pavement (Fig. 2-1), the difference in thick-

ness is approximately five and one-half inches. This

illustrates that rigid pavement is not as sensitive to

subgrade support variations as is flexible pavement.

However, rigid pavement is more prone to problems from

shrink-swell conditions and frost heaving conditions

within the subgrade.

-12-



After the minimum "k" value of subgrade support for

the project is established, the concrete thickness can

be determined by use of Design Graph for Rigid Pavement

(Fig. 2-4). This is accomplished by proceeding up the

vertical lines labeled either Local or Collector

residential street to the point of intercept with the

given "k" value of subgrade support; then horizontally

to the required thickness of concrete pavement. The

thickness should be rounded off to the nearest one-half

inch increment.

As discussed in Paragraph A. 1., it is normally more

feasible or desirable to modify the subgrade by stabiliza-

tion or treatment to attain a "k" value of 200 minimum.

Typical sections for Local and Collector residential

streets are shown in Figures 2-5 and 2-6 respectively,

for rigid pavement.

-13-
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DESIGN GRAPH FOR RIGID PAVEMENT (P = 2.0)
NO LOAD TRANSFER

I0

1 11 Ililli I
- DESIGN: MR = 550

E = 3.5 x 106 '254
K = 50,100,200,300,400 9
28 DAY COMPRESSIVE - 50
STRENGTH = 4,000 osi

Il '/I- NJK =200
// / / \ 11<=300

8

t

7

/i Ill
6

it i

5

4

5 0 50 100

TOTAL E SAL, APPLICATIONS (THOUSANDS)
I8

500 - puj 5i)00 9200

im 4*'

14007 PAVEMENT TI·l ICKNESS (INCHES)
9-6 9 3

tj»96 4 -2 *Of'.2 L
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LOCAL RESIDENTIAL STREETS
RECOMMENDED SECTIONS

COMBINED CURB 8
GUTTER CR

INTEGRAL CURB
6"PORTLAND CEMENT

| CONCRETE PAVEMENT

MINA

9 STREET

1\ / 1 --MELELZLQEL--l-

| 6" SUBGRADE COMPACTED TO 90%
ASTM D- 1557 OR 95% ASTM D-698 STABILIZE
AS REQUIRED TO ATIAIN K=200 PCI MIN.

COMBINED CURB a
GUTTER OR

INTEGRAL CURB Q STREET
6

51/2" PORTLAND CEMENT w

 CONCRETE PAVEMENT

_28" /FT SLOPE n
-  1 1 - 1

6" SUBGRADE COMPACTED TO 90% <ASTM D-1557 STABILIZE AS REQUIRED
TO ATTAIN K. 400 PCI MIN

L

RIGID PAVEMENT -

1.1.

FIG. 2-5

. ./.161 -7. · 7.
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COLLECTOR RESIDENTIAL STREETS
RECOMMENDED SECTIONS

COME:NED C CRB 8
GUTTER CR 7" PORTLAND CEMENT
INTEGRAL CURE)

'CeNCRETE PAVEMENT

E STREET 
MINn

6" SUBGRADE COMPACTED TO 90%

ASTM D-1557 OR 95% AS™ D-698 SIABILIZE
AS REQUIRED TO ArmN K= 200 PCI MIN.

COMBINED CURB a
GUTTER CR 61/2" PORTLAND CEMENT

34: INTEGRAL CURB
CONCRETE PAVEMENT 7

6
E STREET

| 6" SUBGRADE COMPACTED TO 90%
ASTM D-1557 STABILIZE AS REQUIRED
TO ATTAIN K= 400 PCI MIN.

RIGID PAVEMENT

FIG. 2-6 G
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SECTION II

QUALITY CONTROL

A. Pavement Subgrade

The project field representative shall be given a copy of

the project Soils Report along with a set of plans and
specifications. This should enable him to anticipate

some problems that may be peculiar to the project site
for obtaining specific densities and subgrade support
values.

For a given soil or treated material, the CBR value or

Modulus of Subgrade Reaction (k) is primarily a function
of the degree of compaction. Soft areas or areas of

undesirable subgrade soils, if present in the project

site, will normally become apparent during the rolling

or compaction process. It is therefore imperative for

the project representative (inspector) to be present for

full time observation of the compaction process. Unsuitable

subgrade material shall be removed and replaced with suit-

able material as directed by the project representative.

Density tests shall be conducted as determined necessary
by the field engineer.

If lime treatment of the subgrade is required for the

project, plasticity index tests shall be run on samples

-17-
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taken from treated subgrade material on intervals

selected by the field engineer.

B. Pavement Materials and Construction

1. General

Section I, Pavement Design, includes the standards

for thicknesses for both rigid and flexible pavements

to be used on Residential "Local" and "Collector"

streets. These standards were based on the assumption

that materials and construction details for the pave-

ments will meet certain minimum requirements.

Utilization of materials and construction details

contained herein should prevent sacrifice of quality

and performance of the pavement regardless of the pave-

ment type selected. The proper requirements are to be

provided for in the specifications to assure control of

all materials and construction methods incorporated in *fit
the work. Strict attention shall be given to laboratory

and field testing of materials and to providing adequate

inspection of the construction to assure compliance with

the specifications in regard to quality of the work.

-18-
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2. Rigid Pavement

a. Portland Cement - Cements complying with the

requirements of ASTM C-150 shall be used. Type II

cement is preferred for street construction due to

its greater uniformity but Type I cement can be used

satisfactorily. Aikali content of the cements should
be limited.

Type II cement shall be used, however when unavailable

Type I cement may be used with the Engineer's written

approval. Type III cement may be permitted with the
Engineer's written approval.

b. Fine Aggregate - Fine aggregates used in the

mix shall comply with ASTM C-33.

c. Coarse Aggregate - Coarse aggregates, 3/4 inch

maximum size (ASTM Size No. 67) may be used in the

mix to comply with ASTM C-33 with the following

additional requirement: Absorption - Maximum of
3.5 percent.

d. Admixtures - This group of materials is defined

as any ingredient other -han portland cement,

aggregate and water that is introduced into the

concrete mixture to modify its properties and

make the concrete more suitable for the work at

-19-
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hand. Several of these materials can provide

significant benefits and should be considered

for street pavement construction.

Air entrainment is the formation of millions of

very small, finely dispersed air bubbles within

the fresh concrete. The presence of these bubbles,

with proper size and spacing, provides the hardened

concrete with greatly increased resistance to

freeze-thaw action. Also the concrete is less

susceptible to the corrosive attack by deicing

chemicals. Air entrainment is provided by intro-

ducing into the mix an approved material complying

with ASTM C-233. Neutralized vinsol-resin is

widely used as an air-entraining agent.

Water Reducing Agents (WRA) are materials which,

when introduced into the concrete mixture, reduce

the amount of mixing water required to produce a

given workability (slump). WRA may be of three

types: (1) Water-Reducing; (2) Water-Reducing and

Set-Retarding; and (3) Water-Reducing and Set-

Accelerating. All types are covered by ASTM C-494

and materials may be used. Accelerators are

materials which increase the rate of hardening and

strength gain of the concrete. By far the most

i
prevalently used accelerator is calcium chloride.

-20-
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This material is normally added to the concrete

mixture in solution with a portion of the mixing

of cold weather (temperatures below 45°F) the

water. For concrete placement during periods

use of an accelerator can be beneficial. The

t€ ·· '·.Milimil# hydration of portland cement is affected by

44«81 temperature and does not occur at normal

rates with temperatures of the mix below

50'F. Calcium chloride appears to act as a

catalyst when added to the concrete under

such conditions and in many cases allows the

hydration of the cement to proceed at normal

rates with lower air temperatures.

43¢.MA

Retarders are materials which inhibit the

initial hardening of the plastic concrete by

slowing down the initial rate of hydration of

the portland cement. Widely used retarders

are sulfonated lignins, hydroxylated carbox-

cilic acids, and hydroxylated polymers. The

latter two types of retarders generally do

not contain any calcium chloride. Use of

retarders can be of significant benefit for

street pavement construction during hot

weather. Their use can frequently pr wide

the time needed to properly finish the pave-

ment surface before initial set of the concrete

occurs.

-21-
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e. Proportioning - The design standard

assumed a Modulus of Rupture (MR) at 28 days

of 550 psi. This will normally equate to a 28

day comprensive strength of about 4000 psi.

Minimum cement factor would be 6.5 bags per

cubic yard and maximum water cement ratio of

5.5 gallons per bag. Maximum slump would be

3 inches. Concrete would be air-entrained

with air content of 5 to 8 percent. Total

aggregate in the concrete mixture to cor,ain

30 to 60 percent material retained on the No.
4 screen.

f Construction Details - The recommended

design standard is based on plain or rein- 33?,

forced concrete without load-transfer dowels

at transverse joints. If reinforcing steel

is used it should be uniformly distributed

across the pavement section. Spacing of 2:99249
transverse contraction joints should be based

MAI
on the slab thickness and the amount (if any)

of reinforcing provided. Expansion joints

would be placed at intersections, structures,

and significant changes in horizontal alignment.

Joints would be sealed with Hot-Pour joint

sealant. Curing of the finished slab for a

minimum of 3 days by approved methods would

be required.

-22-
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3. Flexible Pavement

a. Asphalt Cement. For Flexible pavement

Penetration Grades asphalt cement complying

with AASHTO M 20 shall be used. A penetration

grade of 60-70 is suggested; however, the

penetration grades of 40-50 and 85-100 can be

used successfully. Use of viscosity graded

asphalt AC-10 or as determined by ASTM D-3381

shall be used when viscosity grateded asphalt

is preformed in lieu of penetration graded

asphalt.

b. Asphaltic Mixtures. Aggregates and

mixtures complying with the requirements of

ASTM D 3515, Hot-Mixed, HotLaid Bituminous

Paving Mixtures, with modifications for use

of local materials to the extent feasible

shall be used. This includes limitations on

absorption and deleterious substances in the

aggregates and the provision for Marshall

stability requirements.

c. Construction Methods. The mixing, spreading

and compaction of bituminous mixtures shall require

a compaction of 95 percent of a voidless mixture

of Marshall test densities.

-23-
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It is necessary to have the course aggregate hard

enough to minimize fracturing or breakdown under

compaction or traffic. Therefore desirable the Los

Angeles Abrasion Test Method for maximum wear

of 40 percent and a sodium sulfate weighted loss

of not more than 15 percent shall be specified.

Bituminous mixtures for base courses being

designed by Marshall tests are to be used.

The recommended Marshall requirements tested

in accordance with ASTM D 1559 are:

Stability (Minimum) 1000 lbs.

Flow 0.08 to 0.16 inch

Percent voids in compacted sample 3 to 7

Percent voids filled with asphalt 70 minimum

With regard to surface course bituminous mixture,

the BM-2 gradation provides better control for

stability than does the SCI master gradation

limits.

It is recommended that the specifications for

the -urface course include the Marshall require-

ments as follows:

hala
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Stability (Minimum) 1600 lbs

Flow
0.08 to 0.16 inch

Percent voids in Compacted Sample 3 to 5

Percent voids filled with asphalt 70 minimum

»f
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1
GLOSSARY OF TERMS

PAVEMENT STRUCTURE - a combination of subbase, base course and surface course
placed on a subrgrade to support the traffic load and distribute it to the
roadbed.

FLEXIBLE PAVEMENT - a pavement structure which maintains intimate contact
with and distributes loads to the subgrade and depends on aggregate interlock,
particle friction, and cohesion for stability.

RIGID PAVEMENT - a pavement structure which distributes load to the subgrade,
having as one course a portland cement concrete slab of relatively high bending
resistance.

ROADBED - the graded portion of a highway between top and side slopes, prepared
as a foundation for the pavement structure and shoulder.

SUBGRADE - the top surface of a roadbed upon which the pavement structure and
shoulders are constructed.

ROADBED MATERIAL - the material below the subgrade in cuts and embankments and
in embankment foundations, extending to such depth as affects the support of the
pavement structure.

SELECTED MATERIAL - a suitable native material obtained from a specified source
such as a particular roadway cut or borrow area, of a suitable material having
specified characteristics to be used for a specific purpose.

SUBBASE - the layer or layers of specified or selected material of designed
thickness placed on a subgrade to support a base course (or in the case of
rigid pavements, the portland cement concrete slab).

BASE COURSE - the layer or layers of specified or selected material of designed 
thickness placed on a subbase or a subgrade to support a surface course.

SURFACE COURSE - one or more layers of a pavement structure designed to accommodate 8
the traffic load, the top layer of which resists skidding, traffic abrasion, and
the disintegrating effects of climate. The top layer of flexible pavements is
sometimes called "wearing course."

AXLE LOAD - the total load transmitted by all wheels whose centers may be included
between two parallel transverse vertical planes 40 inches apart, extending across
the full width of the vehicle.

SERVICEABILITY - the ability at time of observation of a pavement to serve high-
speed, high-volume automobile and truck traffic.

PRESENT SERVICEABILITY RATING (PSR) - the mean value of the independent subjective
ratings by members of a special Panel for the AASHO Road Test as to the serviceability
of a section of highway. The members of the Panel included highway specialists
representing many fields of interest and concern in highways.

1 Source - AASHO Interim Guide for Design of Pavement Structures - 1972.

U
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PRESENT SERVICEABILITY INDEX (p) - a number derived by formula for estimating
the serviceabilty rating from measurements of certain physical features of the
pavement.

PAVEMENT PERFORMANCE - trend of serviceability with loads applications.

·--f@99#ff¢fjfP
'W...Emit:/:9:'

STRUCTURAL NUMBER (SN) - an index number derived from an analysis of traffic,
roadbed soil conditions, and regional factor which may be converted to thickness
of flexible pavement layers through the use of suitable layer coefficients
related to the type of material being used in each layer of the pavement structure.

LAYER COEFFICIENT (al, a2, a3) - the empirical relationship between structural
number (SN) and layer thickness which expresses the relative ability of a
material to function as a structural component of the pavement.

SOIL SUPPORT (S) - an index number which expresses the relative ability of a soil
or aggregate mixture to support traffic loads through a flexible pavement structure.

REGIONAL FACTOR (R) .· a numerical factor that is used to adjust the structural
number for climatic and environmental conditions.

MODULUS OF SUBGRADE REACTION (k) - Westergaard's modulus of subgrade reaction for
use in rigid pavement design (the load in pounds per square inch on a loaded area of
the subgrade or subbase divided by the deflection in inches of the subgrade or
subbase, psi/in.)

TRAFFIC EQUIVALENCE FACTOR (e) - a numerical factor that expresses the relationshipof a given axle load to another axle load in terms of their effect on the serviceability 
of a pavement structure. In this report all axle loads are equated in terns of the ,
equivalent number of repetitions of an 18,000-pound single axle. -'
PUMPING - the ejection of foundation material, either wet or dry, through joints
or cracks, or along edges of rigid slabs resulting from vertical movements of the
slab under traffic.

pANEL LENGTH - the distance between adjacent transverse joints.

CRACK - a fissure or open seam not necessarily extending through the body of a
material.

EXPANSION JOINT - a joint located to provide for expansion of a rigid slab, .B#
without damage to itself, adjacent slabs, or structures. ..6%

CONTRACTION JOINT - a joint normally placed at recurrent intervals in a rigid
slab to control transverse cracking.

LONGITUDINAL JOINT - a joint normally placed between traffic lanes in rigid pavements -
to control lorgitudinal cracking.

CONSTRUCTION JOINT - a joint made necessary by a prolonged interruption in the
placing of concrete.

lOan TRANqFFQ nFVICE - a mechanical means designed to carry loads across a joint
-W„W , 1/ .1.... -1. ..'.- .

in a rigid slab.
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DOWEL - a load transfer device in a rigid slab, usually consisting of a plain round steel bar.

TIE BAR - a preformed steel bar or connector embedded across a joint in a rigid
slab to prevent separation of abutting slabs.

REINFORCEMENT - steel embedded in a rigid slab to resist tensile stresses and
detrimental opening of cracks.

DEFORMED BAR - a reinforcing bar for rigid slabs conforming to "Requirements
for Deformations," in AASHO Designations M31, M42 or M53.

WELDED WIRE FABRIC - a two-way reinforcement system for rigid slabs fabricated
from cold-drawin steel wire, having parallel longitudinal wires welded at regular
intervals to parallel transverse wires and conforming to "Specifications for
Welded Deformed Steel Wire Fabric for Concrete Reinforcement," AASHO Designation
M 221.

1
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A. STUDY REQUIREMENTS

This report presents the findings, conclusions and recommendations of a study

relating to the design and construction of Residential streets for the

Greater Wichita Metropolitan area.

4%

.., I ti

 Under the present regulations(1) governing development inside the Wichita -'M

Corporate Limits and within three miles thereof, the Wichita City Engineer „„„F Tlery
is designated as the "Engineer of Record" and establishes the criteria for

construction of new facilities.

11&

. At the present time a substantial portion of the new development in the
Metropolitan Area is occurring outside of the Wichita Corporate Limits

but within the 3-mile ring referenced above. Thus, while the Sedgwick

County Department of Public Works and the Sedgwick County Engineering -
Department are the agencies responsible for the design, contract -/

administrations and construction inspection of these projects, the City -I'll."5'

Engineer for the City of Wichita is the approving authority.

r4

 - The design criteria utilized by the City of Wichita Department of Public 24«

Works for Residential Streets ls not the same as that used by the Sedgwick

County Department of Public Works for similar facil ities.

(1 Subdivision Regulations W-SC MAPC

1
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To facilitate development of design standards acceptable to both City and
County agencies for Residential street construction, Professional Engineering

Consultants, P.A. was retained to make an economic feasibility study of street

design criteria and prepare recommendations for future design of residential
streets. local and collector, within the Metropolitan Area.

B. PURPOSE

The purpose of the study is to develop design standards for residential

street pavements that will be acceptable to both the City of Wichita and

the Sedgwick County Departments of Public Works.

C. SCOPE OF STUDY

The scope of the study was specified to include the following items.

1. Investigation and tabulation of principal soils groups

within the project area.

2. Develop proposed designs for both flexible and rigid

residential street pavements within the project area.

>4·

3. Evaluation of existing pavements as constructed in

accordance with design standards being utilized by the 94340

City and by the County.

4. Evaluate the cost effectiveness of both existing and

proposed pavement designs including consideration of anticipated

maintenance costs.

2
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3

5. Summarize the findings and conclusions resulting from the

evaluations and cost studies.

6. Present recommendations covering pavement types and designs

for local and collector residential streets within the project

3 area.

0
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SECTION II -SUMMARY AND RECOMMENDATIONS

A. SUMMARY

1. Soils and Subgrade. The soil types present within the

Study Area are discussed in Section III and are mapped on

Figure 3.1.

Four general soil types are defined and located. All four types

of soils are suitable for use as subgrade for residential street

paving.

Soil Types I and II can in general be utilized as subgrade with

only compaction being required.

Soil Types III and IV will in general require some stabilizing

agent such as lime to be combined with the soil to provide a

suitable pavement subgrade.

It is apparent from field inspection of existing pavements

that significant variations of subgrade stability have occ·!rred

on numerous projects. It is extremely important that the pavement

subgrade unifonmly provides the support assumed in the design

analysis if the pavement is to provide its anticipated service

life.

2. Drainage. The provision for adequate handling of surface

water (runoff) is a critical part of residential street design.

4
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4. Pavement Thicknesses. Thickness for flexible and rigid -I'-

pavements for 40-year and 20-year designs for each street 1
classification (collector and local residential) were discussed
and determined in Section IV. Thicknesses were determined -'

through the use of formulas provided in the publication,

"AASHO Interim Guide for Design of Pavement Structures", 1972.

1%

3

0

Review of another study, National Highway Research Program

Report No. 128, "Evaluation of AASHO Interim Guides for Design

of Pavement Structures", 1972, established the following:

a. Design Criteria - 32 of the 52 Highway Agencies

made direct use of the Interim Guide either in its

enti rety or with modification.

b. Loading - 41 of the Highway Agencies use

of traffic equivalence factor, and the 18-ki,

load was the most commonly used standard.

01

some fonm

single-axle

pavement and 38 Agencies using k-values for rigid pavement &.9 .2

c. Soil Support - most Agencies use soil tests to determine

soil support with 19 Agencies using CBR's for flexible

design.

d. Flexible Pavement Design - 38 Agencies use some regional

factor concept and 34 Agencies use the structural layer

coefficients as presented in the Interim Guide or with

some modification.

tyll

1

One "Kip" equals 1000 pounds

9
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e. Rigid Pavement Design - the most commonly used procedures
for detennining working stress in concrete pavement were:
20 Agencies used the Interim Guide's method, 6 used the PCA
method, 4 used the California method and 4 used an assumed
constant value.

7/"PR/17
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Continued research is sponsored by the American Association of State .
Highway and Transportation Officials to further refine the design
procedures used in the Interim Gulde. The Transportation Research Board
has cooperated with AASHTO to conduct additional research and 
studies on pavement design and perfonnance.

It is therefore necessary to keep abreast with new ideas on design
procedures by perusing reports published by these agencies or
other agencies and to modify pavement design and thicknesses
when it is deemed appropriate.

5. Pavement Cost Effectiveness. Initial pavernent costs for each
design type and classification and maintenance costs were analyzed
in Section VIII to determine the most cost-effective pavement

type and thickness for the Study Area.

Ff

In general it was determined that the 20-year designs for both
flexible and rigid pavements were slightly more cost-effective
than the 40-year design for each classification of residential
streets. It was also established that flexible pavament is
more cost-effective than rigid pavement.

8 F//i
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However, particularly when the cost differentials are slight,

other considerations are necessary in the overall selection

process to determine the most suitable pavement design and

they are as follows:

a. Residential city streets are normally of the curb
3 and gutter section with storm sewer drainage, which is

generally preferred in urban areas. This type of
3

section does not adapt itself to overlays due to

J constraints imposed by the curb and gutter, storm water

inlets. entrances or driveways, manholes, and abutting

drainage patterns. These problems magnify in proportion

J to the number of overlays and therefore to commence with

stage construction concepts in the initial design would

be unwise.

3 b. Maintenance costs, funding of same, and the ability

of the responsible governmental unit to provide these
services are of concern.

It was demonstrated in Section VIII that the maintenance

costs for 40-year designs were considerably less than

maintenance costs of 20-year designs. If funding of

maintenance costs is from the same source as the initial

3 construction cost, then this difference would be of

no fuother consequence other than as annual ized costs.

Thls is not the case for the Study Area however.

9
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Within the Citv limits of Wichita the initial construction

costs of residential streets are assessed against the

benefiting district, except for intersections which

are against the City-at-Large. Residential streets 
are maintained. including any future overlays, by the City

of Wichita with funds derived from gasoline taxes and

possibly ad valorem taxes for maintenance crews and 
equipment, which is against the City-at-Large.

l

N 41

Outside the City 1 imits and within the Study Area the 
initial construction costs of residential streets are

assessed against the benefiting district. Since these 
streets are not County Roads, they will be maintained by

the respective townships until such time the City of 
Wichita annexes the area. Since the time frame for 
annexation is unknown, the possibility of expensive

maintenance or overlays could place a hardship on the 
townships which do not have the forces or funds to provide

this service. This is potentially a dangerous situation 

and therefore it would not be desirable to reduce the 
Initial construction cost without regard to future maintenance

problems and costs.

I

c. Reconstruction of residential street payments is 
inevitable after some time period that is usually referred

to as the service life. The longer the service life can

. 210
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be extended the better the chances are that the same

property owner will not be affected by the costs of

reconstructing the pavement. The City of Wichita will

have to contend with this problem as the age of the City

progresses and so some precautions are necessary to avoid

unnecessary strain with the public. One possible approach

would be to utilize existing legislation (KSA 13-1042)

which enables the C,ty Engineer in Cities of over 95,000

population to condemn a given street after a period of ten

years since initial construction and order reconstruction

of the street. All costs or some proportion of the costs

of reconstruction would be borne by the abutting property

owners or a stipulated benefit district in accordance with

current practice.

13

., 3.12 ·Al)

It is not anticipated that condemnation of a street constructed

under current City Standards would normally be required in less

than 40 to 50 years. However, it is suggested that consideration

be given to establishing a City policy relative to this matter

for residential streets.

d. Private individuals or developers may prefer a particular

type of residential street either of asphalt or concrete, due

to aesthetics or for some other reason, regardless of the

cost differential.

E
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It is also important to stress the fact that the determination of
A

the most cost-effective pavement, presented in Section VIII, was

based on current construction costs within the Study Area. These

costs could be subject to wide variations in the future for unforeseen

reasons. It is therefore necessary to monitor the trends in

construction costs, construction methods, and availability of basic

material to determine their effect on the comparative pavement

economics. For instance, in the near future should the initial

construction cost of rigid pavement decrease $1.00 per square

yard and the initial construction cost of flexible pavement

increase $2.00 per square yard (with maintenance costs remaining
the same), the annual cost of residential streets would be the

same for either flexible or rigid pavement.

B. RECOMMENDATIONS

1. Flexible Pavement (See Figure 2-1)

a. The top six inches of the subgrade should be stabilized

or treated, if necessary, to achieve a minimum CBR of 10

when compacted to 95 percent of ASTM D-698. It is also

recommended that the City of Wichita and Sedgwick County

consider increasing their compaction requirements in the

near future by using 90 percent of ASTM D-1557.

b. Bituminous Base should be composed of material meeting the

requirements as specified in Section VII.C. Thickness of

12 , toy
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RESIDENTIAL STREETS

RECOMMEM)ED SECTIONS

2" ASPHACrIC CONCRETE 2" ASPHALTIC CONCRETE
SC - I OR BM - 2 SC-I OR BM-2

5" BITUMINOUS BASE 6" BITUMINOUS BASE

BC- I OR n, BM - 4 OR 6 BC- I OR n, BM-40R6

2'- 6" COMBINED 2'-6" COMBINED

CURB a GUTTER CURB 8 GUTTER
Q. STREET .

8'

MiNJ 2" / MIN.

3/8"/FI SLOPE

\ --r-r-rTTRJ lillillit I_=L

# 6" SUBGRADE COMPACTED TO 95%
ASTM D-698 STABILIZE IF

REQUIRED TO ATTAIN CBR= 10 MIN.

ONE - HALF SECTION ONE - HALF SECTION

LOCAL COLLECTOR

FLEXIBLE PAVEMENT

FIG. 2-1

L
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Bituminous Base shall be five inches for Local Residential

Streets and six inches for Collector Residential Streets

as shown in Figure 2-1.

c. Asphaltic Concrete wearing surface should be composed

of material meeting the requirements as specified in

Section VII.C. and shall be two inches thick as shown

in Figure 2-1.

2. Rigid Pavement (See Figure 2-2)

a. The top six inches of the subgrade is to be stabilized

or treated, if necessary, to achieve a minimum modulus of

subgrade reaction of k = 200 pci, when compacted to 95
t

percent of ASTM D-698. It is again recomended that

consideration be given to increasing the compaction requirements

as stipulated in Item 1.a. above.

b. Portland Cement Concrete Pavement should be composed of

material meeting the requirements as specified in Section

VII.B. Thickness of the P.C. concrete pavement shall be six

inches for Local Residential Streets and seven inches for

Collector Residential Streets as shown in Figure 2-2.

0%19·
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RESIDENTIAL STREETS

RECOMMENDED SECTIONS

6" PORTLAND CEMENT 7" PORTLAND CEMENT
CONCRETE PAVEMENT CONCRETE PAVEMENT

COMBINED CURB CONBINED CURB

a GUTTER OR 8 GUTTER OR

INTEGRAL CURB
6 STREET INTEGRAL CURB

6

MI

_3/8" / FT. SLOPE 3/8" / FI SLOPE

6" SUBGRADE COMPACTED TO 95°/0
ASTM D- 698. STABILIZE IF
REQUIRED TO ATTAIN K =200 PCI MIN.

ONE - HALF SECTION ONE - HALF SECTION
LOCAL COLLECTOR

RIGID PAVEMENT

4

FIG. 2-2
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SECTION III - SOILS

A. SOILS HISTORY

A brief review of the origin of the soils to be encountered in the Study

Area is of value since all soil behavior is related to the soil derivation

The history of the local topography and soil deposition, while seemingly 
simple, is relatively complex. For the sake of simplicity it might be

said there are two basic soils within the Study Area; sands "west" of the

river and clays on the eastern higher areas. This is not entirely accurate. 

but a brief history will lead to more accurate and meaningful generalities.  
The "rock" formations which lie within the study area are the Wellington

and the Ninnescah Shale. These fornations are comprised primarily of

thick deposits of silts, clays, combinations of these two and two thin

argellance limestones.

MS

At the time the Wellington Shale was deposited, the Central Lowlands was

one gigantic marsh somewhat similar in nature to the now present Cheyenne

Bottoms. The "Well ington Bottoms" were however nearly devoid of plant and

animal life and most probably existed as a brackish marsh near sea level.

The Rocky Mountains at that time were also at or slightly above sea level.

Twice during this period these "Wellington Bottoms" became inundated by

Permean Seas as noted by the Lwo limestones, the Carlton and Hollenberg,

both of which contain much of the plant and animal life associated with

shallow seas of that era. Except for the above noted limestones, the

material deposited in the "Wellington Bottoms" was fine grained material,

silts and clays and these were slowly deposited to considerable depths of
as much as 500 feet.
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The overlying and somewhat younger Ninnescah Shale is slightly more coarse -
3

grained containing sandstones. Some few discontinuous sandy zones may be

found in the Wellington Shale but represent only a very minor portion.
B€*Fy
"*RA

Subsequent depositions amounting to several thousand feet of sediment, -4*,r#:

including the Dakota Formation and Pi erre Shale, were piled on top of

the Wellington "muds". This weight, amounting to some 200 tons per -Il.-9
square foot, squeezed the fluids from the clays and consolidated them ..IFJK»*t'2&49
to near zero air voids condition.

The land mass then began a slow emergence from the seas and erosion took · 

place. This erosion removed all of the overlying formations and developed

4-14.-7 a drainage pattern similar to what is present today. At the beginning of

the Pliocene Period the Arkansas River was established along with most of -

its tributaries, all of which were actively engaged in wearing away the

Shale Formations.

441%eu

Next came the Ice Age or Pleistocene Period. As more and more of the earth's -.

.g water was tied up in massive continental glaciers, the base level of the

oceans was greatly lowered causing the streams to flow faster, erode more

rapidly and become more entrenched in their channels. The presence of these

ancient channels is evidenced by driller's logs which show a considerable ./
variation in the depth to bedrock from about 40 feet to as great as 190 feet./1 -On the east side of Wichita, Sleepy Hollow Creek shows alluvial depths of as

much as 90 ieet.

At this point in time one can imagine that the land surface was nearly 

1 stripped bare of any alluvial materials except for isolated pockets

15
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of pliocene sands and gravels and the Arkansas River valley extended from

about West 119th eastward to Hillside.

Then the glacier ice began to melt and the seas raised in level. This

resulted in "drowned" valleys. Instead of the streams rushing to the

sea they now became sluggish and meandering. They began to deposit the

soils they were eroding from the Rocky Mountains, as well as glacial melt,

and the valleys became choked 2 rid filled with sands. Due to the distance

from the source in the Rocky Mountains, only the finer grained sands were

deposited in the Wichita area.

The more the valleys filled, the more the streams meandered, the slower they

became, and the finer became their deposits. Simultaneous with this

deposition the Wellington highlands along the tributaries were being

washed by rains. The resulting muddy waters mixed with the major streams

or simply flooded out over the lowlands depositing layers of silt and

clays in random patterns, thicknesses and locations forning the "Terrace

Deposits". This pattern is still continuing at the present time, with the

more advanced primates attempting to keep the streams as they are.

94

Thus it may now be generalized that in the major valleys the dominant

soil is granular, predominantly medium to fine grained, interspersed

with silts and clays. While the uplands contain residual clays and silts

derived from the Wellington Shale, these are bisected by streams containing

slope wash as well as some sand.

The general tilt or slope of the land in this area was west to east with

most rivers, the Arkansas included, flowing to the east. The Arkansas
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River flowed eastward until it bumped into the Nemaha Mountains, or as we

know them now, the Flint Hills. Since it could not flow over this obstruction

it turned southward as it still does today and flowed along the flank of these

mountains, turning southeastward through Oklahoma and Arkansas to its confluence

with the Mississippi River south of Memphis, Tennessee.

B. SOILS TYPES

To assist in evaluation of the various soils with respect to their suitability

for roadway foundations, the predominant materials in the Study Area have

been categorized into four (4) types which are located within the Study

Area as shown on Figure 3-1.

0
1. TYPE 1 - Recent Alluvium. These are channel fillings in

and adjacent to the present river valley and consist primarily

of granular materials. Plasticity Index (PI) should be in

the 0-10 range.

2. TYPE 2 - Post - Pleistocene Terrace Deposits. These

materials cover the greatest areal extent within the Study

Area and are composed of silty sands, clayey silts and clayey

sands. They are mostly granular but with sufficient minus-200

screen size material to produce a PI generally in the 10 to 20

range.

3. TYPE 3 - Pre-Pleistocene Terrace Deposits. These are found

along the eastern boundary of the river valley and in some of the

"low lying" Upland areas west of the present river flood plain.

17
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These are composed of silty clays and sandy clays more often

than not with a pink or reddish coloration. These soils have

J
a slightly higher percentage of minus 200 particle size material

than Type 2 soils and a PI in the 20 range.

4. TYPE 4 - Upland Clays. These are residual soils derived

from the Wellington Shale and the Shale itself and generally

produce a PI in the 20 to 40 range.
J

C. COMPACTION AND STABILIZATION

1. GENERAL - A soil is composed of solids and voids which may

or may not contain water. Thus, if a soil is compacted so as

to reduce the voids, the bearing strength of the soil is

increased due to its decreased compressibility.

J
with the exception of high clay content soils, which will be

discussed later, the best stabilization for a moderately well
34%·3kf

graded soil is compactive effort to reduce the voids. The

amount of compactive effort applied has a significant effect

on final stability.

0 For example, a soil consisting of nearly equal parts sand, silt,

and clay (such as Type 2 soils) compacted to 100 percent of maximum

dry density as determined by ASTM D-698 (AASHTo T-9 D will yield a

CBR of about 10 or slightly less, while the same material compacted

to 100 percent of maximum dry density as determined by ASTM D-1557-70

(AASHTO T-180) will yield a CBR of about 30 or above. ASTM D-698

requires 18,562.5 ft. lbs. of compactive effort per cubic foot,

3
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while ASTM D-1557 requires 56,250 ft. lbs. compactive effort '
per cubic foot; about three times greater. Thus a higher

stabilization has been achieved without addition of

outside agents and time consuming manipulation, but simply

with addition of increased compactive effort, - -*Puzes'

il

it 15 strongly recommended that pavement subgrades be compacte
im.

While it is not suggested that 100 percent compaction be advocated,
122.
4044

to a minimum of 90 percent of maximum dry density as determined by

ASTM D-1557-70. This density will yield a subgrade with a ////7 .»i·

CBR of 20+ in soils of Types 1 and 2 with no further stabilization

agents required. In many cases Type 3 soils can be compacted to

yield a subgrade CBR of 10 to 20 without stabilization agents.

¢N

35
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2. CLAY SOILS - Soil Type 4 and in some instances Type 3, are soils Ecm/'

containing 50 percent or more clay size (-2 micron) material, most of

which in the Study Area will be composed of clay minerals. Clay minerals  are materials which have a mineralogical structure such that they

have an affinity for any positive-charge ion, which includes most water.
Epr  :

When such materials absorb water their mineral structure expands and

usually with considerable force. This phenomenon causes the vertical

movement frequently observed in pavements constructed on clay soils.

44
It has been found that these clay materials, when placed in the presence

of calcium (Ca ++) ions, attract and "trap" these ions in the mineral

- structure of Le clay. The result of this action is that the clay

material has now satisfied its affinity for positive ions and the

19
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particle size of the material has been enlarged from clay size

(-2 micron) to silt size. Thus the material is changed to a stable

silt as opposed to a slippery, unstable clay

Clay minerals are plate-like submicroscopic particles. It is due to0
this plate structure that they tend to slide, and when surrounded

by water even in small quantities, are sli ppery. It is because of

these characteristics when exposed to water that untreated clay has

a poor performance record as a pavement subgrade material.

The calcium (Ca++) required for stabilization of clay soils is

normally obtained by mixing lime with the clay material. A clay

which has been over-treated with lime (Ca Ions) has had all the

clay mineral altered to silt size particles. This material, while

no longer sl ippery or expansive, becomes like a pile of marbles

which want to roll around and not stay put. It is necessary, therefore,

when chemically treating a clay soil to produce a stabilized subgrade

material, that some of theclay mineral be left as clay mineral to glue

the "marbles" together. A residual P.I. of 10 to 15 should be maintained
after lime treatment.

¢.r

Ideally for highway subgrade stabilization the treated clay should,

after treatment, still retain 15 to 25 percent clay material. A clay

so treated will easily yield a CBR in excess of 20 when compacted to

J 92 percent of maximum dry density as determined by ASTM D-1557-70,

whereas the untreated material would have a CBR of 2 to 3.

In most instances 2 to 4 percent lime by weight is all that is

needed for adequate roadway stabilization. Pre-heater fines or

portland cement could be used in lieu of lime.

3 20
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SECTION IV - PAVEMENT DESIGN PROCEDURES
---n'/*11-- I

A. GENERAL

, 94'te*9--- The Portland Cement Association, Asphalt Institute, and Kansas Department . I

of Transportation were contacted to obtain current publications on design

procedures and their opinions concerning any anticipated changes in concept

for materials, mixes, or pavement designs. 1414,5

..%/

.icfp

it*//.i'./.I'./..

Many reports available from the American Association of State Transportation

Officials, Transportation Research Board, and publ ications by States and

Municipalities were researched to find an appropriate design procedure for

the Study Area.

After extensive study of reports and publ ications published by the above

agencies, it was determined that the "AASHO Interim Guide for Design

of Pavement Structures" , 1972, provided the most suitable formulas for

both flexible and rigid pavement. These formulas were derived from the

AASHO Road Test and supplemented by existing design procedures and theory.

The formulas also provided for consideration of traffic loading and subgrade

support. could be adjusted for local conditions and materials, and were

readily adjustable for serviceability or design life.

Other publications relied upon for substantiation of design criteria and

procedures are as follows:

National Cooperative Highway Research Program Report No. 128, "Evaluation

of AASHO Interim Guides for Design of Pavement Structures", 1972.

21
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National Cooperative Highway Research Program Synthesis of Highway Practice

Report No. 27, "PCC Pavement for Low-Volume Roads and City Streets" , 1975.

.0 American Concrete Paving Association (ACPA) publication, "Municipal Concrete

Pavement Manual", July 1974.

G

Portland Cement Association (PCA) publ ications, "Design of Concrete Pavement

for City Streets", 1974; "The Design of Concrete Pavements for City Streets",

1963, and "Concrete Pavement Manual ", 1975.
S.

0

J
The Asphalt Institute publications, "Thickness Design - Asphalt Pavement

Structures for Highways and Streets", (MS-1), October 1963; and "How to

Design Full-Depth Asphalt Pavements for Streets", (IS-96), May 1974.

,0
The engineering staff and laboratory personnel of both the City of Wichita

and Sedgwi ck County were i nterviewed wi th regard to their specifications

and current thinking on local materials and mix designs for both rigid

and flexible pavements. Test reports were studied to evaluate perforniance

and possible changes for materials or mix designs. These evaluations are

reviewed and discussed further in Section VII of this report.

1. Subgrade Support

a. Soil Types

As discussed in Section III, the Study Area was surveyed to

determine general soils types for subgrade support for

pavement design. From review of Fig. 3-1 it can be seen

that most of the Study Area consists of Type 1 (Recent

m
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Alluvium) within the Arkansas River Valley followed by

Type 3 (Pre-Pleistocene Terrace Deposits) and Type 4

(Upland Clays) having about the same coverage. Type 2

(Post-Plelstocene Terrace Deposits) represents the least

areal extent within the Study Area.

b. Drainage and Frost Characteristics

iT?..17
Since city streets are generally constructed with curb and

gutter sections, it is necessary to use adequate grades

and storm sewers to provide proper drainage. In addition

to the design considerations, proper maintenance of joints

and cracks should be provided to minimize seepage of surface

water into the pavement subgrade. Type 1 soil, being a granular

materials would perform as the best subgrade under adverse drainage

conditions of the four types identified. However, with severe

cold weather a Type 1 subgrade could be subject to frost

penetration. As can be expected, Type 4 soil would perform the

poorest under adverse drainage conditions if the subgrade material

is not stabilized to minimize shrink and swell characteristics

usually attributed to clay soils. Also, this Type IV material

would pose serious frost penetration problems since clay is

generally an impervious material which tends to hold the

moisture within the subgrade.

c. Subgrade Support Values

From review of Section III-C, Compaction and Stabilization,

it becomes readily apparent that a CBR of 20 could be used

for the entire study area with 6 inches of compaction to a

23
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pavement has total failure it may be more economical to

reconstruct the street pavement rather than patch and

overlay and thereby it has no value, future serviceability

or service life, except for salvage.

0
The AASHO Test Road assigned a range of O through 5 for

serviceability ratings with 5 the highest index. Selection

of terminal serviceability index (It) is based on the lowest
index that will be tolerated by traffic at the end of the

design life. The AASHO Interim Guide recommends that a

Pt of 2.5 be used for major highways and a pt of 2.0 for
0 minor highways and streets.

A design life of 20 years was requested by Sedgwick County

J and the City of Wichita requested a period of 40 years.

These requests are not unusual since they reflect different

0 thinking with regard to facility types constructed,

maintenance, and financing by each governmental unit.

Sedgwick County's primary function in past history was for

construction of county and secondary highways on section and

quarter-section lines with geometrics similar to rural state
fgpAP '

highways, i.e.. open-ditch drainage, paved roadways and

shoulders. This type of construction adapts itself readily

to stage construction with future overlays as the need arises.

5
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1. rid Monies for initial construction and maintenance of these types

of facilities are usually not assessed against any benefit

district. From review of data from several State Highway                -

Departments and the AASHO Interim Guide it appears that a

20-year design life is the predominating design period. I. -

%9*1

The City of Wichita normally requires streets to be paved with

curb and gutter and storm sewers for drainage regardless of the

facility types. This is generally preferred in most urban areas.

This type of geometrics does not lend itself to stage

construction due to constraints imposed by the curb and

gutter sections driveways and abutting property drainage.

In addition, residential street construction costs, both local

and collector, are assessed against the benefiting district,

except that intersections and the extra width of pavement for

collectors are against the City-at-Large as is the case in most

municipalities. Maintenance of residential streets, however,

is against the City-at-Large through the operation and maintenance

budget.

?tb.60; . I I .

,f*j,9.i

With this concept for street improvements, it is understandable

that a longer design life is desirable to minimize maintenance

costs. The 1963 PCA guide for design of city streets states

that fifty years is commonly used for residential streets since

they are r.rely subject to relocation or realignment. The

design life shown in the graphs of the 1974 PCA pamphlet is

for 35 years or 50 years.

03*2
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b. Analysis Period

Due to the above considerations, it would be unrealistic to

recommend an analysis period of any time period less than 40

years. This time frame would also be necessary for comparison

of the 20-year design life to the 40-year design life of

pavements.

c. Traffic

Mixed traffic on residential streets generally consists of

automobiles with about 1 percent to 2 percent of heavy comercial

vehicles and up to 4 percent heavy commercial vehicles on residential

collectors. Heavy commercial vehicles found on residential streets

with axle loads greater than automobiles are motor homes, trash

trucks, construction trucks, delivery trucks, moving vans, service

vans, public transit busses, church or school busses, and occasionally

overloaded pickup trucks.

The AASHO Interim Guide developed equations which convert mixed

axle loads to equate to damage generated by repetitions of

18-kip single axle loads. Separate equations for flexible
4

and rigid pavements are presented with tables showing several

thicknesses for Pt = 2.5 and Pt = 2.0. Traffic equivalence

factors indicated may be used to convert data from loadometer

stations to equivalent 18-kip single-axle loads within a given

time period. This data can then be projected to forecast

equivalent 18-kip single axle load applications for any

given design year period on an average or straight line basis.

28
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The City of Wichita suggested an ADT or Vpd of 2000 for residential

streets and 3000 to 5000 Vpd for collector streets with 1 percent

to 2 percent trucks on residential streets. It was acknowledged,

however, that the traffic generated on a residential street is

dependent on the number of lots or houses served. For instance a

short street with a cul-de-sac at the end would not generate considerabl

traffic or equivalent 18-kip single axle load applications. In this

case the minimum pavement thickness would control since requirements

to resist deterioration by the weather would be the determining

factor. Table 4-2 below was extracted frbm the 1974 Portland Cement

Association phamplet, "Design of Concrete Pavement for City

Streets", and is proposed for use to determine the number of

heavy commercial vehicles for a given classification of a city

street in the absence of any traffic survey for a particular

facility.

*iuptiti'
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TABLE 4-2

S
STREET CLASSIFICATIONS

Heavy Commercial
vehicles, 2-axle,

Street Vpd or ADT Lots, 6-tire and heavier

Classification 2-way No. Percent No. per day

Residential 300-700 60-140 1-2 5-11

Residential Collector 700-1,500 140-300 1-2 11-23

J
Collector 2,000-6,000 3-5 80-240

Minor arterial 3,000-7,000 10 300-700

Arterial 6,000-13,000 5-7 360-780

Major arterial 14,000-28,000 5 700-1,400

Business 11,000-17,000 3-5 440-680

Industrial 2,000-4,000 15-20 350-700

O The higher values of ADT proposed by the City of Wichita is

concurred with for use in determining the total equivalent

18-kip single-axle load applications. Some additional

thickness allowance is necessary since the formulas presented

by the AASHO Interim guides and herein, do not take into

consideration any loss of serviceability due to weathering

of pavement during the design life. It is therefore suggested

that the minimum pavement thickness for residential streets

within the Study Area be not less than five inches regardless

of the pavement type, design life, and subgrade support.

d. Design Loading

In the absence of any loadometer data from the Study Area for

residential streets and from review of traffic equivalence

3 factors for pt = 2.0, SN =3 for flexible pavements and D=6

gn
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inches for rigid pavement, a value of 0.20 for an average

traffic equivalence factor should be acceptable and used for

residential and collector streets. This value is used and

shown in the Municipal Concrete Pavement Manual published by

the ACPA.

5. 11*>645
-trfa·tite
0%4*M'.21 Total Equivalent 18-kip single axle loads (Elb SAL) are as follows:

From Table 4-2, Heavy Commercial vehicles per day for 2,000 vpd

is 80 and for 5,000 vpd is 200. 0 U:6· 6*'

0Residential Street

80 (HCVPD) x.5 (One Way) X 0.2 x 365 days x 20 years

= 58,400 Total E18 SAL (20 years)

= 116,800 Total E18 SAL (40 years)

Collector Street

200 (HCVPD) x.5 (One Way) X 0.2 x 365 days x 20 years

= 146,000 Total E183 SAL (20 years)

= 292,000 Total E18 SAL (40 years)

B. FLEXIBLE PAVEMENT DESIGN

1. Design Formula

The AASHO Interim Guide developed the following formula for design

of flexible pavements (See page 58 of the Interim Guide):

Log Wt18 = 9.36 (SN+1) - 0.20 + Gt

0.4 + 1094 5.19

+ log  + 0.372 (Si - 3.0)

and Gt = log (4.2-Pt)
(4.2 - 1.5)

31 :ty*
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Where the above symbols are:

Gt = a function of the ratio of loss in serviceability at time t

to the potential loss taken to a point where Pt = 1.5

pt = serviceability at end of time t

Wtl 8 = number of 18-kip single-axle load (E18 SAL) applications to time t

SN = Weighted structural number of the pavement section which is

the sum of the products of the layer coefficient al or a2 times

the respective layer thicknesses.

R = Regional Factor

Si = soil support value for any condition "i".

0
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2. Value For Variables

From previous discussions in Paragraphs A.1 and A.2 in this Section,

a determination was made for the total number of 18-kip single-

axle load (E18 SAL) applications in a time period of 20 years and

40 years and a subgrade soil support value having a CBR of lot

was assigned for the Study Area.

a. Figure 28, Correlation Chart For Estimating Soil

Support (S), in Report No. 128, "Evaluation of AASHO Interim

Guide for Design of Pavement Structures", was used as a method

to establish a value of S for a CBR of 10 which was found to

be 6. Values from this figure for CBR and Group Index were also

plotted for corresponding S values on the nomograph reproduced

from the AASHO Interim Guide for Pt = 2.0 (See Fig. 4-2).

The Group Index relies on the Atterberg limits and the minus

200 material for a given soil and is based on the following

formula,

Group index = 0.2a+0.005 ac +0.01 bd

17
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in which

'7.2

Eliawaf

a = that portion of percentage passing No. 200

sieve greater than 35 percent and not exceeding

75 percent, expressed as a positive whole number

(1 to 40)

b = that portion of percentage passing No. 200

sieve greater than 15 percent and not exceeding

55 percent, expressed as a positive whole number

(1 to 40)

c = that portion of the numerical liquid limit

greater than 40 and not exceeding 60, expressed

as a positive whole number (1 to 20)

d = that portion of the numerical plasticity index

greater than 10 and not exceeding 30, expressed as

a positive whole number (1 to 20)

Use of the Group Index provides another means for determining

a value of S without establishing the CBR value.

b. Figure 29, "Contours of Equal Regional Factors" in Report . 193
No. 128 proposes a value between 1.5 and 2.0 for this area.

A value of 1.75 is recommended as this value would provide .2

for one-fourth of the average year as the spring freeze-

thaw cycles including two normal wet cycles per year for earlysurmner and fall. ..
c. Values for layer coefficients shown for use with asphaltic - E-

concrete (al) and bituminous base (22) as they relate to
Marshall Stability are indicated on Fig. 4-1. The values

me*

shown on each graph are slightly less than the values reflected ..

1 n Figures 23 and 26 of Report No. 128. After review of test

33 5
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As an additional design aid for determining asphalt pavement
?#43 thickness for this area, a graph (Figure 4-3) was derived from

the AASHO Interim Guide formula based on pt = 2.0, R = 1.75,
al = 0.42, a2 = 0.23 and with CBR's, equivalent 18-kip single-axle
loads, and the thickness of bituminous base as variables.

Use of this graph on the CBR = 10 curve and with the same equivalent
18-kip single axle loads (E18 SAL) establishes the same pavement
thickness as determined above using the Design Formula.

Verification with the Asphalt Institute's Manual (MS-1) for Thickness
Design indicates asphalt thicknesses of 6.5 inches and 6 inches for 20
year design life of Collector and Residential Streets respectively
which is in near agreement with values above.

C. RIGID PAVEMENT DESIGN

1. Design Fonnula

The ASSHO Interim Guide (p. 103) developed the following fonmula for
design of rigid pavements:

Log 0.333{4.5-p•)

Log Wie= 7.35 Log(D+1)-0.06+-1.624 x 107

'+(67718.46
31%*

+(4.22-0.32pt) Log 1-----r] 1-'
215.63 J )
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DESIGN GRAPH FOR FLEXIBLE PAVEMENT (P =2.0)
t

THICKNESS DESIGN
TOTAL THICKNESS = T +T

S 8

FURFACE COURSE l\,800 MIN. MARSHALL)
Ts = 2.0" SC - I or BM -2

BASE COURSE C 1,000 MIN. MARSHALL ) t

TB= BC-1, BC-ll, BM-4,or BM-6

i

i 9

%/

i

8

1/
7

0l i
l O/

6

t

5

5 10 50 100 500 poo 5p00 10pOO

TOTAL E _ SAL, APPLICATIONS (THOUSANDS)

ea

r

et'-=

*tr

TOTAL ASPHALT THICKNESS ( INCHES)



**«te , T.

where the symbols are:

Pt = serviceability at end of time t

W'tl8 = number of 18-kip single-axle load applications to time t
S'c = 75 percent of modulus of rupture of concrete or working stress

J' = load transfer condition

Z =  where E = Modulus of Elasticity of Concrete and k = Modulus of
Subgrade Reaction (gross)

F.Up

2. Values of Variables

a. W't18 should have the same values as derived in Paragraph
A.2 of this section, since review of the Traffic Equivalence

Factors for pt - 2.0 for both Rigid and Flexible Pavement I

as shown in the Interim Guide Tables indicates differences 
.

are almost insignificant for single-axle loads up to 20-kips.

The low numbers of single-axles or tandem axles greater than

20-kips using residential streets are assumed to have a negligible

effect on the final total equivalency.

b. The value proposed for S'c is 410 psi which corresponds

to a Modulus of Rupture (MR) of 550 psi. This value of MR is

representative of concretes with a 28-day compressive strength

of 4000 psi (Figure 6, "Concrete Pavement Manual", PCA) . It is

felt that this quality of concrete can be consistently produced

from local materials without major modification of current

practices. The proposed strength of 550 psi is the minimum

: recommended by PCA in their 1974 publ icaticn "Design of Concrete

Pavement for City Streets".

tly.6'. '
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c. Load transfer condition is the ability of the pavement

structure to transfer a portion of the wheel loads across

a pavement discontinuity or joint. A value of 2.2 is used

for continuously reinforced pavement and 3.2 is used for

jointed pavement with mechanical transfer such as dowels or

large, hard aggregate. However, the ACPA proposes 4.2 in its

manual for streets. It is understandable to use the higher

value for street pavement, particularly in this area where

the crushed rock is marginal in regard to size, hardness

and durability when considering the 40-year design life.

For this reason, the value proposed for residential streets

in the Study Area is 4.0.

6
d. A value suggested for E is 3.5 x 10 which relates to

the MR value discussed in Paragraph b. above.

0
e. In accordance with previous discussion in Paragraph A.1.c.,

it is recomended to use k = 200 for design within the Study Area.

From review of Report No. 128 it is noted that "k" used in the

Interim Guide was the gross "k" which is about 1.77 times lower

in value than the nor'mal elastic "k" used in soils analysis,

so this ratio needs to be used in determining Z or

Z = 3.5 x 10
6

(1.77) = 30,975
200

0 37
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3. Concrete Pavement Thicknesses

By substitution of the above values in the Design Equation taken

from the Interim Guide or the graph (Figure 4-4), derived from

this equation for Pt = 2.0, the required pavement thicknesses

are as follows:

a. Residential Collector (40 yr) W't18 = 292,000

Thickness = 7" l
b. Residential Collector (20 yr) W'tl 8 = 146,000

Thickness = 6.2" or 6"

c. Residential Street (40 yr) W'tl8 = 117,000
Thickness = 6"

d. Residential Street (20 yr) W'tl 8 = 58,000
Thickness = 5.3" or 5 1/2"

In using Figure 4-4 it should be noted that the values of "k"

shown on the graph are the normal elastic value used in soils

analysis. Thus for the examples a value of k = 200 was used.

Comparison of these values was made using the Portland Cement

Association publications "Design of Concrete Pavement for City

Streets" 1974. The variables used were: number of heavy commercial

vehicles based on 2000 ADT and 5000 ADT (two way); MR = 550; and

35-year design life. The thicknesses required were 6.5" for a

collector street and 6.25" for a residential (local) street.

38
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DESIGN GRAPH FOR RIGID PAVEMENT (P = 2.0)
t
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SECTION V - FIELD EVALUATION OF RIGID PAVEMENTS t

A. GENERAL

Residential street pavements of portland cement concrete have been constructed

in Wichita for over 40 years. There are therefore a substantial number of

existing projects from which performance data could be obtained.

For purposes of this study, rigid (PCC) pavements in five areas of the City
were inspected, including the following.

1. Schweiter Addition - generally located between Lincoln and

Harry Streets and west of George Washington Boulevard; constructed
1942-48.

2. Builder's Addition - generally located south of Harry Street

and east of Oliver Street; constructed 1950-55.

3. University Heights Addition - generally located north of 13th

Street and east of Oliver; constructed 1948-50.

4. Pawnee Park Addition - generally located north of Pawnee Street
and east of Meridian; constructed 1956-60. 43 34

5. Memory Acres Addition - generally north of 9th Street and west

of West Street; constructed 1958-59.

The selected areas inspected during June-July 1978, also represent three
of the four soil types discussed in Section III as being characteristic of
the Study Area.

39
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The Schweiter, Pawnee Park and Memory A.•·es Additions are constructed in

areas of Type 1 soils; Builder's Addition is in areas of Soil Types 3 and

4; and University Heights Addition is in a Type 4 soil area.

The five additions represented pavements which have been in service from 18

to 36 years. Surface drainage in the areas varied from quite good in the

Builder's Addition to quite poor in Schweiter and Memory Acres Additions.

E49%1E:*?60*2

Review of the City specifications in force during the period indicates

that no special subgrade preparation was done in any area at that time.

"Proof-Rolling" with a 3000-lb. roller to locate soft-spots was required

for the pavement subgrade. It was not until 1967 that the Standard

City Specifications were revised to require specific compacted densities

for all PCC pavement subgrades.

330
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B. STRUCTURAL PERFORMANCE

The majority of the PCC pavements included in the field inspection were

6 inches thick with monolithic curb. Transverse contraction joints were

spaced at about 30 foot centers with expansion joints normally at the

entrance to each intersection or about 120 foot centers, maximum.

The pavement performance to date has in general been very goods with only

limited amounts of structural cracking which was attributable to traffic

loading. Most frequently noted deficiencies were horizontal splitting of

the monolithic curbs. spalling at transverse joints and vertical deflection

(settlement) adjacent to storm drain inlets or similar underground structures.

14.9
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Also observed at several locations was surface scaling, particularly in

the intersections.

l I
In one area, east of George Washington between Lincoln and Harry, some

rather significant D-Cracking was observed.

Af

C. MAINTENANCE 
On the PCC pavernents inspected it appeared thar only minor maintenance

work had been done since their construction. Some joint re-sealing was

observed and some spalled areas at joints had been filled with bituminous

material.
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D. DISCUSSION 
From an overall viewpoint the PCC pavements inspected as a part of this

study have in general perfonned very well under a wide variety of soil

and traffic conditions.

It is apparent that maintenance work on PCC pavements has not been done

to the extent necessary to obtain maximum serviceability from the pavements.

Even under these conditions however, PCC pavements have, with little if any

maintenance expenditure, already served for 20 to 30 years and still

maintain an acceptable Serviceability Index.

Some recent revisions to the City's PCC Pavement Specifications should also

serve to decrease the problem areas. Use of standard pavement concrete for

monolithic curb, in lieu of sand-mix with a high cement factor and water

content, should reduce the horizontal splitting frequently observed.
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Transverse joints, particularly expansion joints, are now being constructed immit,
so as to better accommodate longitudinal movement.

4.:Ark ·

Improved joint sealants are now being specified and should minimize the

intrusion of debris and foreign materials into the joints which result in

spalling. In this regard a scheduled program of cleaning and resealing

joints in PCC pavement would appear to be a very cost-effective investment.

With reference to joint distress it was noted that several residential

streets exhibited joint distress at a much higher frequency than that

occurring on adjacent pavements of similar type and age. Further

investigation indicated that the distressed streets were being used as

MTA bus routes and the repeated heavy loads were accelerating the joint

problem. This is a normal occurrence where public transit buses use tne

residential streets on a regular basis.

1
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191 SECTION VI - FIELD EVALUATION OF FLEXIBLE PAVEMENTS

A. GENERAL

The current designs for flexible pavements in both the City and County

Departnients of Publ ic Works are based on "Full-Depth" asphaltic concrete
sections.

This pavement section, while now acknowledged to be superior to other flexible

pavements, has not been extensively utilized in past years for residential

street construction. The Kansas Department of Transportation (KDOT) has

employed "Full-Depth" asphalt pavements on rural and urban highways for over

30 years. Sedgwick County has also used "Full-Depth" asphalt on arterial
County roads for over 25 years.

In both of these cases, however, the use of the "Full-Depth" asphalt

was limited to arterial roads and highways which were projected to receive

a substantial volume of truck traffic.

For residential streets within the Study Area, two general types of flexible

pavement were normally employed; (1) a granular base composed of crushed

limestone overlaid with a 2 to 3 inch thick asphaltic concrete mat; and

(2) a similar section except that the crushed limestone base was replaced

with a Portland Cement Concrete (PCC) base, usually 5 inches in thickness.

Over the years the crushed stone base section demonstrated a lack of

stability, primarily due to the inability of the limestone to withstand
freeze-thaw action while saturated.
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Since about 1950, the Asphaltic Concrete mat on a PCC base has been the

principal type of flexible pavement used in the Study Area for residential
streets.

In recent years the performance of the Asphalt mat-PCC base pavements has

not been up to desired standards due to excessive uncontrolled cracking of
the base.

To improve performance of flexible pavements for residential streets the

City Department of Public Works has, for the past 5 years, utilized a "Full-
Depth" asphaltic concrete section.

B. STRUCTURAL PERFORMANCE

Due to the relatively recent change to a Full-Depth asphalt section as

standard for residential streets, it was difficult to establish any long-

term performance evaluation.

One project. 18th Street from Porter to Lisa Lane, was constructed in 1963

using a "Full-Depth" asphalt section. A second smaller project, the southbound

lane of Woodchuck from Central to Red Barn, was also constructed in 1963 with
a similar section.

0

On the 18th Street project, records indicate that it received major

maintenance in 1971 consisting of crack filling and a slurry seal. When

inspected in June 1978 the pavement exhibited significant cracking, both

longitudinal and transverse, which should be sealed. No rutting, shoving

or similar distress attributable to failure of the base or surface material

was observed.
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Air.

The Woodchuck project also showed some cracking, primarily tranverse, when

inspected in June 1978. Records do not indicate that this pavement has

received any maintenance since its construction in 1963. Of particular

interest is the comparison of surface condition between the southbound

lane, constructed of full-depth asphalt, and the northbound lane constructed

about 1958 with rolled stone base. The stone-base section exhibits

significantly greater distress, both cracking and surface failure, than

does the full-depth asphalt section.

I.'-.'ll".I+Ip1,32mtg4,
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The Willowesque Additions located east of Ridge Road and north of Maple Street, 
constructed in 1973, was one of the first subdivisions to utilize the full-

depth asphalt section being promulgated by both the City and the County

for residential streets.

Inspection of the Willowesque streets in June 1978 found them to be in

excellent condition after 4 to 5 years of use.

Similar residential street construction was also employed in the Brookhollow  "
Second Addition located north of Douglas and east of Tara; and Cedar Lakes

First Addition located south of Harry and East of Rock Road. The streets 1
in both of these subdivisions are also 3 to 5 years old and all were generally E

in very good condition when inspected in June 1978.

C. MAINTENANCE

As noted previously, the residential streets using an asphaltic surface

course over PCC base required significant maintenance due to cracking

in the base.

45
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1. System Approach. Proper evaluation of pavement costs requires

consideration of other factors in addition to the initial construction

cost for a particular type of residential street. It is generally accepted

that the higher-type streets with greater initial costs provide a

facility with longer service life and less maintenance and user

costs for a given moderate traffic load. Conversely, a low-type

street with gravel surfacing will have less initial costs but

provides a facility having a low serviceability value with high

maintenance and user costs for the same traffic volume.

A systems approach which accounts for the initial construction cost,

maintenance costs, user costs, interest costs, and serviceability

or terminal value at the end of the 40-year analysis period for a

given traffic loading is necessary to realistically evaluate

relative pavement costs on an annual basis. There are many

publications and reports published which primarily elaborate on the

systems approach and an operational computer program (SAMP 6) for

flexible pavement systems has been developed by the Transportation

Research Board. The National Cooperative Highway Research Program

(NCHRP) Report 160, "Flexible Pavement Design and Management -

Systems Approach Implementation", 1975, describes the result

of the trial computer study (SAMP 6) undertaken by Florida, Kansas,

fkle
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and Louisiana. Data input for the program utilized the AASHO Interim

Guide as its structural subsystem and the predicted decrease in

serviceability, with time and traffic, as developed at the AASHO Road
Test.

While programs such as (SAMP 6) have been developed and utilized for

management analysis of highways, no similar programs were found which

were directly applicable to residential street investigations.

For the purpose of this study, which deals exclusively with residential

streets, the following conditions or assumptions were made in determining
relative pavement costs:

a. Initial construction costs were detemined on a

yard basis for the pavement structure, without regard

to curb and gutter, storm sewers, painting, lighting,

signing, excavation (except as provided for below),

compaction and or subgrade stabilization. It is assumed

that these costs are the same for a given street regard-

less of the pavement type and thickness selected.

b. Excavation costs were considered only for the difference

in thickness of pavement with the thinnest pavement

section having no excavation cost input.

c. Major and minor maintenance and rehabilitation costs

were averaged on a square yard basis. Asphalt overlays,

bituminous scaling, and reconstruction which restores the

street to near its as-constructed condition or service-

ab,lity index were considered as major maintenance.

65
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Major maintenance costs are on an average periodic basis

as determined by local experience (see discussion below)

and the Interim Guide formulas with regard to service-

ability for the designated design life and pavement type.

Minor maintenance costs were evaluated on an annual basis

and included monies expended for spot patching, spot sealing,

and crack filling.

Costs expended for mowi ng, storm sewer cl eaning, repainti ng,

re-signing, lighting, and snow removal were not considered

because they are not affected by the types of residential

streets selected for this study.

Discussions were held with the engineering and maintenance

staffs from both the City of Wichita and Sedgwick County to

establish maintenance operations and respective costs. The

City and County both presently contract slurry sealing of

their asphalt streets.

Sedgwick County may overlay a county road with cold-mix or

hot-mix with their own forces or they may contract a hot-mix

overlay.

The City of Wichita has arrangements with a company which is

a combination of a contract for equipment (Cutler-Repaver)
3 personnel and material and the use of their own (City) forces

66
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for hot-mix overlays of asphalt streets. The City contracts

hot-mix asphaltic overlays oftheir portland cement concrete

streets.

Both the City and the County utilize their own forces for spot

patching, crack filling, spot scaling, and other minor street

maintenance which is accomplished on an annual basis.

19

Due to the many variables, it is difficult to obtain any general

concensus of opinion as to the desired frequency for performing

various maintenance procedures. Perhaps the primary variables

are the limitation of maintenance funds needed to fully optimize

the life of any pavement and the severity of the weather in a

given year.

9?t

e f

It is acknowledged by both the City and the County that in many

cases it is recognized that a certain street needs joint sealing,

surface sealing, or an overlay but budget restraints make necessary

the deferral of all but the most critical streets until the next year  or year thereafter. Hopefully, the needed maintenance can be

accomplished before extensive and expensive rehabilitation of a

street pavement is required.

S,•k ·

4

Based on past experience by the City of Wichita, Sedgwick County 
and ideal theoretical conditions for minimum restoration

costs, the average periods or average frequencies are as follows:  

.

-1 3,5 rs
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(1) Rigid Pavement (Portland cement concrete) is capable
of lasting 40 years before an overlay is necessary.

Joints cleaned and resealed every 10 years. Asphalt
1

overlay should last 20 years. Patching and crack sealing

are on an annual basis. 24

(2) Flexible Pavement (Full-Depth Asphalt) should be

sealed on a seven-year frequency and is capable of lasting

40 years before an overlay is required. Asphalt overlay

should last 20 years. Patching and crack sealing are on an
annual basis.

d. Road user costs were neglected in this study since only high-

type residential streets were considered. Major and minor mainten-

ance construction on residential streets does not cause extensive

inconvenience or accidents due to low speeds and low traffic
volumes.

e. As was discussed in Section IV, A.2.a, a terminal serviceability

index (Pt) of 2.0 was included in the formulas for pavement
designs for the specific design life. Pavements having a 20-year

design life will theorically require an overlay at the end of 20

years to restore the structure to its original serviceability.

The overlay should be of sufficient thickness to sustain the

serviceability above 2.0 for the next 20-year period, or another

68
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1

overlay will be required within the 40-year analysis period.

However, due to curb and gutter constraints, frequent overlays

are not too desirable for residential streets. Figure 7-1 ..P,24>m.-lilli.

presents a graphic representation of this serviceability as a li methft"Mi/NE

function of age and major maintenance for flexible pavements. . 1

No determination will be made for the salvage values of the

pavements at the termination of the 40-year analysis period, . 44* 1

since all pavement structures will be assumed to have equal 2,

value or condition with the following exception.

For the present City of Wichita flexible pavement design thicknesses,

a greater salvage value is probable and the difference in salvage

values was credited to the City' s current flexible pavement designs

for residential streets.

f. Interest Costs have risen rapidly in recent years and have

become a concern to everyone involved in financing public improvements. 
An interest rate of 6 7/8 percent is currently required by the

Environmental Protection Agency (EPA) for comparing cost

effectiveness on any project within the United States. The City

of Wichita has, however, been experiencing lower interest rates 
than many other areas of the Country, so an interest rate of

6 percent is recommended for this study.
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2. Current Construction Costs.

a. Initial Construction. Bid tabulations for construction

of street improvements within the City of Wichita received in

the most recent quarter of this year (1978) were averaged

and are shown in Table 7-1. Only those costs which affect

the cost of one square yard of pavement as proposed in the

previous section are reflected in Table 7-1, hot·ever.

Bids received by Sedgwick County for construction of

12:*If.
residential street improvements within the study area for ,Trr
the current year were reviewed. On County projects, asphalt

streets were bid with Marshall stability requirements similar

to those proposed by this study. Therefore, use of the County's

most recent costs with a percentage reduction for thinner

bituminous bases is proposed for the alternate pavement cost-

effectiveness study. These values are shown in Table 7-2.

TABLE 7-1

CURRENT PAVEMENT COSTS IN THE CITY OF WICHITA

911 7" 61' Excav. 4012
City of Wichita S.Y. S. Y. S.Y. S.Y. C.Y.

Reinf. P.C.

Concrete Pavement $13.47 $12.85 $10.45 $1.77

Asphalt Pavement $8.33 $ 7.53 $1.77
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TABLE 7-2

CURRENT PAVEMENT COSTS IN SEDGWICK COUNTY

8" 6" Excav.

Sedgwick County S.Y. S.Y. S.Y. C.Y.

Asphalt Pavement $7.90 $6.93 $5.93 $2.00

b. Maintenance Construction Costs are shown in Table 7-3 and

were established as follows.

(1) Construction costs for "Cutler-Repaver" hot mix

overlay for 1977 averaged $1.36 per square yard.

This operation removes from 1/2" to 1" of existi ng

asphalt surfacing and re-cycles it with virgin

asphaltic material providing a new overlay from

1 1/2' to 2" thick. An estimate of $1.50 per

square yard for current costs is utilized herein.

(2) Construction Costs for slurry seals were $0.50

per square yard and for chat seals $0.52 per square

yard in 1977, so a $0.55 average per square yard

is proposed for current sealing costs.

(3) Joint cleaning and re-sealing was $1.45 per lineal
foot in 1969. Discussions with local contractors

indicated $2.00 per lineal foot should be satisfactory

for estimating current costs. For the current City

design with joints on 30 foot centers this would be
$0.60 per square yard.

4*
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(4) A one and one-half inch overlay of hot-mix wearing

course (including a tack coat over the concrete surface)

is estimated at $1.80 per square yard.

(5) Annual maintenance costs were based on data obtained

from the City of Wichita for 1977. The City estimated

they had 375 miles of asphalt surfaced residential streets
on which they spent $459,875.00 for maintenance, or $1,226.33 1.44
per mile. This cost included scaling which is considered major
rather than minor maintenance.

The City of Wichita also estimated they had 385 miles

of rigid pavement residential streets on which they spent

$128,953.00 for maintenance or $334.94 per mile. They

acknowl edged, however, that more funds were needed to

properly maintain these streets.

Based on funds expended in 1977 for P.C. Concrete

streets (31 feet back to back of curb) maintenance costs

are approximately $0.02 per square yard. Since this F./

amount was in 1977 and was admittedly low, it is pro-

posed to currently allow $0.03 per square yard for

rigid pavement.

In 1977 maintenance costs for asphalt pavements were

$0.07 per square yard i ncluding the cost of scaling.

It is proposed to currently allow $0.04 per square

yard for flexible pavement as annual minor maintenance

costs for patching and crack sealing.
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TABLE 7-3

CURRENT MAINTENANCE COSTS

1 1/2" Hot-Mix Bit. Seal Joint Seal Annual

Pavement Type Overlay - S. Y. S.Y. S.Y. Maint. S.Y

 Rigid Pavement $1.80 ----- $0.60 $0.03

 Flexible Pavement $1.50 $0.55 ----- $0.04

' 91, r
'iiI*
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3. Future Const. uction Costs. Based on past history, the cost

of both street construction and maintenance should increase in the

future due to inflation. It was recently noted by our Federal

government that the overall cost of goods has increased to 200

percent in the last decade (1967 to 1977). During this same period

the cost of highway construction has increased to 296 percent according
to an article in "Engineering News Record" dated November 30, 1978.

This established that the cost of construction inflated at a higher

rate than did other areas of our economy and may have been one of the

primary reasons for recent high inflationary levels. Therefore, it

would appear reasonable to assume that in the future construction

costs should nearly align their rate of inflation with the average
costs of other goods and services. This reasoning is further supported

by the fact that construction costs were relatively depressed in 1966.

Mr. Robley Winfrey, an engineering economist, states in his book
"Economic Analysis for Highways"1 that inflation is more difficult

1

Winfrey, Robley; Economic Analysis for Highways; International Textbook
Company, Scranton, Pennsylvania, 1969.
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to forecast than prices and introduces another uncertainty in

the economic analysis. The national economy expands as inflation

increases so that the effects of inflation balance out. This is

another way of saying that next year's dollar is not the same as

this year's dollar. Winfrey points out that, "It is preferred

practice and concept to omit any inflation factor."

Since this concept is widely accepted, it is proposed that no

attempt be made to estimate future construction or maintenance

cost increases for the purposes of this study.

4. Basis of Economic Analysis.

In this study for cost-effectiveness of the alternative pavement

designs it is proposed, as discussed previously, to use current

costs with current dollars and future major maintenance based

on current costs and its present worth based on an interest

rate of 6%. From interest Rate and Annuity Tables the formula

is:

1
P.W.F.

(1+i)
n

P.W. F. Present Worth Factor

i Interest rate per period

n Number of periods (years

in period)

74
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The C.R.F. at 6% for 40-years is 0.06646

.F

E¢...
k

The average annual cost should include the Capital Recovery
Factor(C.R.F.) at a 6% interest rate or from theannuity
tables the formula is:

C.R.F. = i(1 + i)n
(I + i ),I-1

RESIDENTIAL COLLECTOR STREETS

1. Flexible Pavement.

a. 9" Asphal t Pavement - Current

Initial Construction Cost

Excavation 3" or 0.0833 (1.77)

Future Major Maintenance

Bit. Seal in 7th Year =

Bit. Seal in 14th Year = (

Bit. Seal in 20th Year = C

Bit. Seal in 27th Year = C

Bit. Seal in 34th Year = C

Deduct Salvage Value at end of Analysis

Period over other pavement alternates.
8.48 = 0.942 (·0972)

75

City of Wichita Design.

= $8.33 S.Y.

0.15 S.Y.

$8.48 S.Y.

0.55 (.6651) = $0.37 S.Y.

1.55 (.4423) = 0.24 S.Y.

I. 55 (.3118) = 0.17 S.Y.

1.55 (.2074) = 0.11 S.Y.

1.55 (.1379) = 0.08 S.Y.

$9.45 S.Y.

= $0.09 S.Y.

$9.36 S.Y.

493 1
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Annual Average Cost = 9.36 (.06646) $0.62 S.Y.
'441 Annual Average Maintenance Cost 0.04 S.Y.

Total Annual Cost = $0.66 S.Y.

2&42b. 8" Asphalt Pavement proposed in study for 40-year design.
Initial Construction Cost = $7.90 S.Y.

Excavation 2" or 0.0555 (2.00) 0.11 S.Y.

$8.01 S.Y.

Future Major Maintenance

Bit. Sealing (Same as 9" above) 0.97 S.Y. 1 b 4 TY
$8.98 S.Y.

Annual Average Cost = 8.98 (.06646) = $0.60 S.Y.
Annual Maintenance Cost 0.04 S.Y.

Total Annual Cost = $0.64 S.Y.

c. 7" Asphalt Pavement proposed in study for 20-year design.
Initial Construction Cost $6.93 S.Y.

Excavation 1" or 0.0278 (2.00) 0.06 S.Y.

$6.99 S.Y.

0
Future Major Maintenance

Bit. Seal in 7th Year = 0.55 (.6651) = $0.37 S.Y. 0
Bit. Seal in 14th Year = 0.55 (.4423) = 0.24 S.Y.

1 1/2 Overlay 20th Year = 1.50 (.3118) = 0.47 S.Y. 0
Bit. Seal in 27th Year = 0.55 (.2074) = 0.11 S.Y.

Bit. Seal in 34th Year = 0.55 (.1379) = 0.08 S.Y.

$8.26 S.Y.

76f
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4*1 Annual Average Cost = 8.26 (.06646) = $0.55 S.Y.

Annual Average Maintenance Cost = 0.04 S.Y.

Total Annual Cost = $0.59 S.Y.

2. Rigid Pavement

a. 7" P.C.C. Pavement Current City of Wichita Design and

proposed in Study for 40-year design.

Initial Construction Cost = $12.85 S.Y.

Excavation 1" or 0.0278 (1.77) = 0.06 S.Y.

$12.91 S.Y.
Future Major Maintenance

Joint Cleaning & Sealing in

10th Year = 0.60 (.5584)

Joint Cleaning & Sealing in

20th Year = 0.60 (.3118)

Joint Cleaning & Scaling in

30th Year = 0.60 (.1741)

$ 0.34 S.Y.

0.19 S.Y.

0.10 S.Y.

$13.53 S.Y.

Annual Average Cost = 13.54 (.06646) = $0.90 S.Y.

Annual Maintenance Cost = 0.03 S.Y.

Total Annual Cost = $0.93 S.Y.

b. 6" P.C.C. Pavement proposed in Study for 20-year design.
Initial Construction Cost = $10.45 S.Y.

1
=>2:....et¢.
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Future Major Maintenance

Joint Cleaning & Sealing in

10th Year = 0.60 (.5584) = $ 0.34 S.Y.

Joint Cleaning & 1 1/2" Overlay

in 20th Year = 2.40 (.3118) 0.75 S.Y.

Bit. Sealing 27th Year 0.55 (.2074) 0.11 S.Y.

Bit. Sealing 34th Year 0.55 (.1379) 0.08 S.Y.

$11.73 S.Y.

Annual Average Cost = 11.73 (.06646) = $0.78 S.Y.

Annual Maintenance Cost 0.03 S.Y.

Total Annual Cost = $0.81 S.Y.

TABLE 7-4

SUMMARY OF INITIAL AND ANNUAL COSTS OF RESIDENTIAL

COLLECTOR STREET PAVEMENT ALTERNATES

COST FLEXIBLE PAVEMENT RIGID PAVEMENT

S.Y. 9" Asphalt 8" Asphalt 7" Asphalt 7" PCC 6" PCC

Initial $8.48 $8.01 $6.99 $12.91 $10.45 17 J

Annual $0.66 $0.64 $0.59 $ 0.93 $ 0.81

C. RESIDENTIAL LOCAL STREETS

1. Flexible Pavement. 0

a. 8" Asphalt Pavement - Current City of Wichita Design.

Initial Construction Cost $7.53 S.Y.

Excavation 2.5" or 0.06944 (1.77) 0.12 S.Y.

$7.65 S.Y.

€ L f Nimt» :
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b. 7"

ture Major Maintenance

ame as 9" Asphalt Pavement) = $0.97 S.Y.

$8.62 S.Y.

duct Salvage Value at end of Analysis

triod over other pavement alternates.

7.53 = 0.941 (.0972) = $0.09 S.Y.
8

$8.53 S.Y.

inual Average Cost = 8.53 (.06646) = $0.57 S.Y.

inual Average Maintenance Cost 0.04 S.Y.

Total Annual Cost = $0.61 S.Y.

Asphalt Pavement proposed in Study for 40-Year design.
litial Construction Cost = $6.93 S.Y.

.cavation 1.5" or 0.0417 (2.00) 0.08 S.Y.

$7.01 S.Y.

Iture Major Maintenance

;ame as 9" and 8" above) = $0.97 S. Y.

$7.98 S.Y.

inual Average Cost = 7.98 (.06646) = $0.53 S.Y.
Inual Maintenance Cost 0.04 S.Y.

Total Annual Cost = $0.57 S.Y.

79
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6"C. Asphalt Pavement proposed in Study for 20-Year design.

Initial Construction Cost $5.93 S.Y.

Excavation 0.5" or 0.0139 (2.00) 0.03 S.Y. 29*1

$5.96 S.Y.

Future Major Maintenance

(Same as 7" Asphalt in Item 8.1.0 - $1.27 S.Y.
3

$7.23 S.Y.

Annual Average Cost = 7.23 (.06646) = $0.48 S.Y.

Annual Maintenance Cost 0.04 S.Y. 4*f

Total Annual Cost = $0.52 S.Y.

2. Rigid Pavement

a. 6" P.C.C. Pavement Current City of Wichita Design and

proposed in Study for 40-Year design. 4

Initial Construction Cost = $10.45 S.Y.

Excavation 0.5" or 0.0139 (1.77) 0.03 S.Y.

$10.48 S.Y.

Future Major Maintenance

(Same as 7" P.C.C. in Item B.2.a.) 0.63 S.Y.

$11.11 S.Y.

Annual Average Cost = 11.11 (.06646) = $0.74 S.Y.

Annual Maintenance Cost 0.03 S.Y.

Total Annual Cost = $0.77 S.Y.

80
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' P.C.C.

(Same as 6"

Annual Average Cost

COST FLEXIBLE PAVEMENT
S.Y. 8" Asphalt 7" Asphalt

Initial $7.65 $7.01

Annual $0.61 $0.57

D.

From review of the annual costs for

appears that the 20-year flexible

annual costs with $0.59

$0.52 per square yard for local

cost-effective of the

Re#:11

r

-I ·-9,9$-738//37.-P,E„g·59?

b. 5.5'
1

Pavement proposed in study for 20-Year design.

struction Cost = 5.5 (10.45) = $ 9.58 S.Y.
T

r Maintenance

P.C.C. in Item B.2.b.) $ 1.28 S.Y.

$10.86 S.Y.

10.86 (.06646) = $0.72 S.Y.

tenance Cost 0.03 S.Y.

)tal Annual Cost $0.75 S. Y.

TABLE 7-5

\L AND ANNUAL COSTS OF RESIDENTIAL

FREET PAVEMENT ALTERNATES

RIGID PAVEMENT
6" Asphalt 6" PCC 5.5" PCC

$5.96 $10.48 $9.58

$0.52 $ 0.77 $0.75

FENANCE COSTS ON CITY TAXES.

city residential streets, it

pavement designs have the lowest

per square yard for a collector street and

streets, thereby being the most

alternatives studied. Also it will be noted

81
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that there is $0.05 per square yard difference between the second

most cost-effective alternate, which is the 40-year flexible pavement
5*444

designs.

However, due to historical policies for funding and maintaining 49%
0/&4*

residential streets in the City of Wichita, another analysis or
92 181%

viewpoint should also be given consideration. 44% 396

As previously discussed in Section IV, initial construction costs

are assessed against benefiting property owners whereas maintenance

costs are absorbed by the City-at-Large. Maintenance costs are

therefore budgeted annually and funds are provided by taxes.

Because taxes are not used for establishing sinking funds or for

generating revenues as normal investments, all maintenance costs

(taxes) are therefore more suitable for analyzing at their to

direct annual costs in lieu of converting future costs to present

worth as previously analyzed.

As was determined in this Section, streets having the highest

initial cost were not the most cost-effective, but had the

lowest annual maintenance costs. Since most citizens in Wichita 0
are concerned about property taxes (special, user and ad valorem), Z

a compromise may be desirable for selecting alternatives having

moderate initial costs and maintenance costs.

0
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An illustrative example of difference in maintenance costs for

pavements of the 20-year design versus 40-year design based on

1977 mileage of residential streets within the City is as follows:

1. 20-Year Design Life - Assume that during the past the City

of Wichita would have permitted thinner pavement sections for

residential street construction. These sections would have

requi red a mi nimum of 1 1/2" overlays every 20-years.

a. 375 Miles of existing asphalt streets (Assume 32'B/B Avg.

width with 15,840 S.Y. per mile of driving surface)
375/20 = 18.75 miles overlaid per year.

375/7 - 18.75 = 34.86 miles sealed per year.

Patching, etc. = 375 ((15,840) S.Y. @ $0.04 = $237,600.00
Sealing = 34.86 (15,840) S.Y. @ $0.55 = $303,700.00

Overlays = 18.75 (15,840) S.Y. @ $1.50 = $445,500.00

Total Annual Maintenance = $986,800.00

& I

42.ium.

b 385 miles of existing concrete streets (Assume 15,840
S.Y. per mile).

192.5/10 +19.25 = 38.5 miles joints cleaned

and resealed per year.

38520 = 19.25 miles overlaid per year.

192.5/7 = 27.50 miles sealed per year.

Patching, etc. = 385 (15,840) S. Y. @ $0.03 = $ 182,952.00

Joint maintenance = 38.50 (15,840) S.Y.

at $0.60 , $ 365,904.00

Overlays = 19.25 (15,840) S.Y. @ $1.80 = $ 548,856.00

Sealing = 27.50 (15,840) S.Y. @ $0.55 = $ 239,580.00

Total Annual Maintenance $1,337,292.00

404
83

31'



c. Total annual maintenance based on 20-year design for

existing residential streets = $2,324,092.00

2. 40-Year Design Life - In general past street construction in

the City of Wichita was in this category. These

pavement sections would have requirements for an overlay 01«J

every 40 years.

a. 375 miles of existing asphalt streets.

/99%41 375/40 = 9.38 miles overlaid per year.

375/7 - 9.38 = 44.19 miles sealed per year.

Patching, etc. = 375 (15,840) S.Y. @ $0.04 = $237,600.00

Scaling = 44.19 (15,840) S.Y. @ $0.55 = $384,984.00

Overlays = 9.38 (15,840) S.Y. @ $1.50 = $222,869.00

Total Annual Maintenance = $845,453.00

b. 385 Miles of existing concrete streets.

192 .5/10 + 9.63 = 28.88 miles joints cleaned and

resealed per year.

385/40 = 9.63 miles overlaid per year.

192.5/7 = 27.50 miles sealed per year.

Patching, etc. = 385 (15,840) S.Y. @ #0.03 = $182,952.00

0Joint maintenance = 28.88(15,840) S.Y.
9·tif

@ $0.60 = $274,475.00

Overlays = 9.63 (15,840) S.Y. @ $1.80 = $274,570.00

Scaling = 27.50 (15,840) S.Y. @ $0.55 = $239,580.00

Total Annual Maintena.ice = $971,577.00

84
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Total annual maintenance based on 40-yeardesign for ...2
existing residential streets = $1,817,030.00 -

*iff,
th

4

Maintenance cost comparisons between 20-year designs, 40-year

designs and current maintenance expenditures, which were

$588,828.00 expended in 1977 for residential street maintenance.
20-Year design = 2,323,756 = 395% increase over current

588,828

expenditures for maintenance.

40-Year design = 1 ,817,030 = 309% increase over current
588,828

expenditures for maintenance.

Difference in maintenance costs on a square yard basis of

0< '<.19-fr _
9#231&

Z+.3.vt:.4/ im"A

444&

existing streets.

$2,323,756 - $1,817,030 = $0.042 more per S. Y. annually ,760 (15,846) S.Y. -
Review of City of Wichita records show that the City acquires mmt
approximately 9 miles of improved residential streets per year
representing a 1% increase (769).

766-

Difference in maintenance costs on a square yard basis of

new streets. 
$2,323 756 - $1 817.031 = -

9 15,840) .Y. $3.55 more per S.Y. which is -'
greater than $1.00*

*Difference between initial costs of flexible pavements for
both collector and local residential street thicknessdesigns proposed in this study for 40-year and 20-year· 
designs is approximately $1.00. (See Tables 7-4 and 7-5).

F
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Therefore, from the above example it can be seen that a change in City

policy from a 40-year design to a 20-year design life for residential

streets through the ensuing years could cause the City to spend $3.55

more for maintenance of existing streets for each $1.00 saved per square

yard of new street constructed per year. Basing the design thickness

on current prices for the most cost-effective designs can be hazardous

when it represents only 1 percent of the aggregate total of residential

:214*

.A

streets.

e.'FAFT'i

*

In addition, it should be noted that a city pavement standard that is too

loose, having double standards for pavement types and thicknesses or design

life, could become subject to political pressures with an undesirable aftermath 

of problems for the taxpayers. It is nornal for the typical residential homeowner
to desire a well-drained, hard-surfaced, all-weather street at the least cost =

to his property regardless of the maintenance costs as long as the City

maintains the riding surface. An example of how unfair this condition

could become to individual taxpayers would be a homeowner having paid for

six inches of concrete pavement with negligible maintenance costs having to 

help pay for the high maintenance costs of another homeowner down the street .=
with only a two-inch asphalt mat. This situation would even be compounded 0.
if each homeowner's shortest route to work was over the other's street which

would be reflected in their respective user costs.

Fy#;*

6,Should the City reverse past policies and assess major maintenance against

the benefiting property owners the problem of maintenance costs on taxes

would diminish. However, due to various and numerous low to medium

type residential streets presently within the City, a policy change would be 
difficult to administer fairly between major and minor maintenance costs.

F mit'
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FOREWORD
13.2'0*;55.# 8,11

The purpose of this Supplementary Pavement Thickness Design Manual is to

sumarize the findings and the recommendations of the report "Pavement Design

and Feasibility Study for Residential Streets Within the Wichita Metropolitan

Area", dated April 1979 (hereinafter referred to as the Paving Report).

During the preparation of the Paving Report, meetings were held with the City

and County Departments of Public Works and it was determined that the criteria

and methodology utilized in establishing pavement thicknesses was acceptable

to both agencies. The report was accepted as meeting the requirements of the

Consultant's engineering agreement, but the recommended pavement section or

standard for each type of pavement and category of residential street was

not formally adopted.

This status quo remained until a joint meeting between the City, the County

and the Consultant was held on September 19, 1979. At this meeting, areas of

agreement or compromise were explored in order to reach a solution acceptable

to both parties. The Consultant was instructed to prepare a supplementary

design manual based on the following conditions: 21:2,3-

*446

1. The 40-year pavement design life (minimum) as recommended by the

Consultant in the Paving Report was satisfactory.

9,9-,1,

i
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2. Additional preliminary testing of subgrade soils and additional

project site inspection and testing above the present levels could

be utilized for pavement design and control of construction materials.

3

0

More than a single pavement thickness standard was acceptable,

but some limitation was preferred. This would permit the engineer

greater latitude in the design process, which hopefully will

provide the most economical section for a given location
within the Study Area.

3

43%'·44.iN.

In this era of spiraling construction costs resulting in very high special

assessments in newly developed areas, it is apparent that more engineering is
necessary to conserve materials and energy, reduce construction costs, and to
improve quality control. It is the engineer's responsibility to keep abreast
of new techniques, products and equipment which will provide a cost effective
facility for any required service.

4 t.tu

3%49

E-1

Therefore, the design engineer should be cautioned that the design and recom-

mendations presented in the Paving Report and this Manual are valid only for
the local area residential streets and are not to be considered as permanent
in regard to time.

ii

:, I;933
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SECTION I

PAVEMENT DESIGN PROCEDURES

A. Soils Investigation

1. General -

lift: Review of Section III - Soils and Section IV.A.1. in the

Paving Report is recommended to obtain suggested subgrade
*7«*»-L

support values within the Study Area. It was determined that
72*- 1 1

a subgrade support value having a CBR of 10 for design pur-

poses could be attained without changing current specifica-

tions or design procedures for residential streets. It was

also established that a CBR of 20 could be expected if the

compaction effort was increased in the specification to

90 percent of maximum dry density as determined by ASTM

D-1557-70, which is proposed herein.

*it

'ima
MAN#

40*

J

0

0

0 It is recommended that CBR values of subgrade support greater

than 20 should not be utilized for residential street design

purposes. This is especially critical as the pavement thick-

ness approaches a five and one-half inch minimum. As higher

CBR values are used, the possibilities of having localized

areas of deficient subgrade support increases and can result

in not obtaining the design or service life of the pavement.

In addition, as discussed in the Paying Report, the formulas

m

-1-
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do not take into consideration any loss of pavement strength

due to weathering over the 40-year design life and the problems

dm
of frost penetration into the subgrade. For these reasons, the

five and one-half inch thickness should be consi dered as the

minimum or bottom for 40-year design life until more experience

in performance of these thinner sections is obtained. fr

2. Preliminary Soils Survey, Tests and Report -

u Field sampl ing and laboratory testing of soils for pavement

subgrade should be conducted by experienced personnel familiar

with standard test procedures. Slight variations in testing

0 procedures can have significant effect on the reliability

of test results which could affect the pavement service life.

The personnel conducting the soils survey should have prel imin-

*0
ary street plans and profiles so that the actual frequency of

spacing and depths of soils borings can be determined in the

field. The boring locations should be discretionary and can

be adjusted to the size of the project and field observations

of change in the soil types.

The number of tests to be conducted on the soil samples depends

on the level of history and documentation of soil classifica-

tions in the project area. A particle size analysis ASTM D-422-63,

liquid limit ASTM D-423-66, and plastic limit ASTM D-424-59,

2
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should be run to determine the general classification of each

soil expected to be found in the subgrade. +*1.*939'

Similar samples as determined by the above analysis should be

combined and tests run to determine maximum dry density in

accordance with ASTM D-1557-70 and CBR values as provided in

ASTM D-1883-73.for each soil type. Obvious clay soils should (RD CSDA,480) SAmpt.Gs)
be tested to establish the required lime content and the parent ,

1

soil treated accordingly prior to conducting the density and CBR

tests. -

0

0

r, rl r-1

A summary or report of the soil survey should be submitted to -

the design engineer so that a final determination can be made

on the pavement thickness and subgrade stabilization required

for the project. CBR values can be converted to approximate

plate bearing values or modulus of subgrade reaction "k" by

use of Table 4-1 in the Paving Report. However, verifica-

tion of this table should be accomplished by conducting plate

bearing tests on the final subgrade. ./1&

B. Traffic Consideration

-3-

A review of Section IV.A.2.c. and d. in the Paving Report is

necessary for establishing the number of applications of equivalent

18-kip single axle loads for Local and Collector residential streets
-3

Ad - a.•·po ...
2-14- ED ky,·I4%2



agum

t-
y

1r rEl

4 J

3.4*14% 0

over the 40-year design 1 i fe. This number was determined as

117,000 and 290,000 respectively for the two categories of residential

streets. A line has been added and labeled at these points on the 1%7,eddesign graphs for rigid and flexible pavement as presented in this - 3%
manual (Fig. 2-1 & 2-43.

1667

.i-,29-1.

14493
'gu *fkoh:>

%25? P a

It is possible these values are on the high side as an average for
 Afl'#01

each category of residential street, but as noted i n the Paving :221/*

Report, some compensation for loss of servi ceabil i ty due to weather-
-I

'60/ing should be provided in the thickness design. The formulas as

provided in the AASHO Interim Guide and utilized in the design

graphs are based on straight line dynamic loading repetitions for

loss in serviceability without regard to losses for weathering of
the pavement structure.

.

C. Pavement Type and Thickness Selection

1. Flexible Pavement -

From review of the design graDhs for flexible and rigid pave-

ment (Fig. 2-1 & 2-4), it is apparent that the flexible pavement ./.

thickness is much more susceptible to subgrade support than is
.'*22/9

the rigid pavement. This is to be expected since flexible pave-
49*91 - ment thickness is based on a component layer concept while

rigid pavement is based on a concept of development of internal

bending stresses within the pavement slab. Therefore, the

Ug ' 1 -' k.2 4 Aff-2,<0444.,.,7 %4AA·ri<0& f
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design engineer is cautioned that variations in subgrade

support for flexible pavement cannot be tolerated to the extent

permitted for rigid pavement. Thus the preliminary soils

investigation and job-site quality control should both be more

detailed where flexible pavements are proposed.

1924« 7

it23

0,20

12993

44*92.

After receipt of the soils survey, the minimum CBR value to be

used for pavement thickness is established. Util izia,g the

"Design Graph for Flexible Pavement" (Fig. 2-1), proceed verti-

cally up the lines labeled for either Local or Collector

residential street to the point of intercept with the given CBR

value of subgrade support; then horizontally to the required

thickness of asphalt pavement as shown in Figure 2-1. It is

intended for the indicated thickness of flexible pavement to

contain a two-inch surface course with the remai nder as base

course(s). Both surface and base course shall have the speci-

fied minimum Marshall stabilities noted in Figure 2-1.

For a Local residential street, a subgrade having a CBR of

10 requires 7 inches of asphalt pavement and a subgrade with

a CBR of 20 requires 5-1/2 inches of asphalt pavement or a

difference of 1-1/2 inches. It should normally be more feasible

to modify the subgrade by stabilization or treatment to attain

a CBR in the 10 to 20 range for residential streets as dis-

cussed previously in Paragraph A.1. than to use the considerably

greater pavement thicknesses required for low CBR values.

- 6,-,.?50.2

1<ir
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DESIGN GRAPH FOR FLEXIBLE PAVEMENT (6 =2.0)

THICKNESS DESIGN

TOTAL THICKNESS ' i+TB11 - l
SURFACE COURSE ( 1,800 MIN. MARSHALL )

TS = 2.d' SC-1 or BM-2
BASE COURSE { 1,000 MIN. MARSHALL )

T = BC-!, BC-11, BM-4,or BM-6
10 - B

9

9
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0/
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R
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8

4 1

7

7
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6

6
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5 10 50 t00 500 'POO 5,OCO FO,000

TOTAL E SAL, APPLICATIONS (THOUSANDS)I8

TOTAL ASPHALT THICKNESS ( INCHES)
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LOCAL RESIDENTIAL STREETS
RECOMMENDED SECTIONS

2'-6" COMBINED
q. STREET

CURB a GUTTER 
8

MIN. 2 2" ASPHALTIC CONCRETE & 5" BITUMINOUS BASE
SC-I OR BM-2 BC-I ORn, BM-4 OR 6

6" SUBGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CBR= 10 MIN.

2'-6" COMBINED E STREET

CURB a GUTTER 
8" 2" ASPHALTIC CONCRETF

MIN
4" BITUMINOUS BASE

| SC-I OR BM-2 IBC-I ORI[,BM-4OR6

6" SUBGRADE COMPACTED TO 90 °/0
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CBR= 15 MIN.

FLEXIBLE PAVEMENT
1

FIG. 2-2

L
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COLLECTOR RESIDENTIAL STREETS
RECOMMENDED SECTIONS

20-6" COMBINED
L q. SIREETERSB-GUTTEF--7

8"
MIA.

. NHN. / pirar-Bix=-r-- 2" ASPHALTIC CONCRETE |
6" BITUMINOUS BASE [E-i-Oiii,-BM--3--OR-e-/1 13/8" /FI SQEE- 1

n

16-- SUBGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CBR = 10 MIN.

2'6" COMBINED
 € STREETEURER-EFTEE-7 1

8' / 2" ASPHALTIC CONCETE  4" BITUMINOUS BASE-1-4 / 7ISC-I OR BM-2 , [BETY-BREaM- 4 OR 6
gj l ....22.EL_SLCRE

--

u«Zzazz»ZZZ*3-- 1 -r------

JBGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CBR= 20 MIN.

FLEXIBLE PAVEMENT
RE

FIC. 2-3

'
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Typical sections for Local and Collector residential streets are

shown in Figures 2-2 and 2-3 respectively for flexible pavement. ...i

It should be noted that when the thickness of asphalt pavement

1,32.011'y' 41%drops below 7" the possibility of having a portion of bituminous

base below the curb and gutter section ceases. It is acknow- s 
ledged that placing the curb and gutter over bituminous base  6
has many advantages; however, it should not be a condition for hi;#-

determining the pavement thickness. -0

-1

0

0

f

34%%0

4%9

2. Rigid Pavement -

From a review of the "Design Graph For Rigid Pavement" (Fig. 2-4),

it can be seen that for a given application of equivalent 18-kip

single axle loads the difference in pavement thickness amounts

to approximately one inch over the whole range of subgrade

support values; whereas for flexible pavement (Fig. 2-1), the

difference in thickness is approximately five and one-half

inches. This illustrates that rigid pavement is not as sensitive

to subgrade support variations as is flexible pavement. However,

rigid pavement is more prone to problems from shrink-swell condi-

tions and frost heaving conditions within the subgrade.

r ·123»

Vab

426.2

i*.6
. I

After the minimum "k" value of subgrade support for the project

is established, the concrete thickness can be determined by -

use of Design Graph for Rigid Pavement (Fig. 2-4). This is ..i

accomplished by proceeding up the vertical lines labeled either

-6-

$'-I../'

&-Fm,ym,99-rM-3er»V
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Local or Collector residential street to the point of intercept

with the given "k" value of subgrade support; then horizontally

to the required thickness of concrete pavement. The thickness

should be rounded off to the nearest one-half inch increment.

As discussed in Paragraph A.1., it is normally more feasible

or desirable to modify the subgrade by stabilization or treat-

tlyk a
.NK@bjer. ment to attain a "k" value of 200 minimum. Typical sections

for Local and Collector residential streets are shown in

Yi&*29 Figures 2-5 and 2-6 respectively, for rigid pavement.

*47402
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DESIGN GRAPH FOR RIGID PAVEMENT (P = 2.0)
tNO LOAD TRANSFER

1 11 lilli' 1 10

- DESIGN: MR = 550
E = 3,5 x 106
K = 50,100,200,300:400

928 DAY COMPRESSIVE

#1 K. 50STRENGTH = 4,000 psi
\ K = 100»K =200-

//,0 / 1 K= 300
iK=400

8

7

6

5// IIi
4

5 !0 50 100 500 900 5poo 10,000

TOTAL E SAL, APPLICATIONS (THOUSANDS)

L

t.

PAVEMENT THICKNESS (INCHES )#, ii'0&2Rt.·L
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LOCAL RESIDENTIAL STREETS
RECOMMENDED SECTIONS

COM8INED CURB 8
GUTTER OR

6" PORTLAND CEMENTINTEGRAL CURB /
CONCRETE PAVEMENT

C STREET _ 

_28"/ FT SLOPE _

6" SUBGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN K= 200 PCI MIN.

COMBINED CURB 8
GUTTER OR

51/2" PORTLAND CEMENTINTEGRAL CURB
1-CONCRETE PAVEMENT

E STREET I
MIN

_MEL-2=OPL__

6" SUBGRADE COMPACTED TO 90%
ASTM D-1557 STABILIZE AS REQUIRED
TO ATTAIN K. 400 PCI MIN,

RIGID PAVEMENT

FIG. 2-5
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* COLLECTOR RESIDENTIAL STREETS
-i. RECOMMENDED SECT]ONS
·irb

COMBINED CURB 8
GUTTER OR

INTEGRAL CURB 7" PORTLAND CEMENT
| CONCRETE PAVEMENT

t. STREET

| 6" SUBGRADE COMPACTED TO 90%9

ASTM D-1557, STABILIZE AS REQUIREDTO ATTAIN K= 200 PCI MIN.
COMBINED CURB a
GUTTER OR

6 1/2" PORTLAND CEMENT

INTEGRAL CURB   | CONCRETE PAVEMENT
€ STREET 6

ff (. i ty.

4 7#f ·

MiN

| 6" SUBGRADE COMPACTED TO 90°/0
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN K= 400 Pet MIN.

RIGID PAVEMENT

FIG. 2-6
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QUALITY CONTROL

A. Pavement Subgrade

Theproject field representativeshould be given a copy of the project

Soils Report along with a set of plans and specifications. This should

enable him to anticipate some problems that may be pecul iar to the

project site for obtaining specific densities and subgrade support values.

For a given soil or treated material , the CBR value or Modulus of

0 Subgrade Reaction (k) is primarily a function of the degree of com-

paction. Soft areas or areas of undesirable subgrade soils, if

0 present in the project site, will normally become apparent during the

rolling or compaction process. It is therefore imperative for the

project representative (inspector) to be present for full time observa-

0 tion of the compaction process. Unsuitable subgrade material should be

removed and replaced with suitable material as directed by the project

representative. Density tests should be conducted every station (100 feet)
along theroadway in addition to every suspected problem area and where

m
trenching for utilities was accomplished. For flexible pavement, the

spacing for density tests should be decreased to fifty feet or less for
reasons previously discussed.

0

If lime treatment of the subgrade is required for the projects

plasticity index tests should be run on samples taken from treated
subgrade material on intervals of 250 to 300 feet·

*40%€B···l·¢45:Wre
*Avil·' · '.vE
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0 B. Pavement Materials and Construction Control

As the pavement section becomes thinner for a given classification
of street, the design becomes less conservative and therefore
material and construction control become more cri tical . If thi s

is not accomplished during construction, the product can fail as
a result of construction deficiencies regardless of design excellence
consi dering drainage, subgrade, traffic, etc.

Section VII in the Paving Report discusses pavement materials and
control in some detail and makes reconmendations as to required

0 changes, so no reiteration of that discussion will be made in this
manual. However, these recommendations should be considered as0
"minimums" and any further improvement in the product specification
and control by testing is encouraged. The control of materials and

34?br construction was also discussed in Section II.A.3. of the Paving

Report and review of that document is suggested prior to design of
the facility.

¥5: J
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Karl J. Kennedy
Industrial Analyst

KJK/st
CC: Board of Land Use Economics

Joe E. Boyd, Economic/Industrial Development

,CE'yED
DEC 1 6 1980

METROPOLITAN PLANNING
ROUTE 0 -- -

THE CITY OF WICHITA

OFFICE OF Industrial Development DATE December 15, 1980

TO Robert A. Lakin, Director of Planning
FROM Karl Kennedy, Industrial Analyst

SUBJECT Board of Land Use Economics -

Approval of Design Manual
for Pavement Thickness

The Board of Land Use Economics during its meeting m December 3,
1980, approved a motion to recommend that the Boards of City and
County Commissioners adopt the modified and revised design manual
for pavement thickness for residential streets within the Wichita
Metropolitan area.

0-



COUNTY OF SEDGWICK

DEPARTMENT OF PUBLIC WORKS

44% w,CHITA, KANSAS 67213 PHONE 268.7901

101 S STILLWELL

'fi

SEDGWICK COUNTY COURTHOUSE

JOE D. FREEMAN, P.E

ACTING COUNTY ENGINEER

?*m!*U,

1%44?GE
Aa99?

49 -

DATE: December 8, 1980

TO: Robert Lakin

FROM: Joe D. Freeman

RE: Design Manual for Pavement Thickness

lip?TES]EuyIED
DEC 1 1 1980

616...e.t)LITAN PLANNING
Ru.

U

We have reviewed the revised paving manual forwarded by you on November 19, 1980.
We offer the following comments:

1. If the minimt= Marshall Stability requirement of the surface is 1600 lb.
(changed from the original 1800 lb) the design chart (Fig 2-1) on Page 9
will need to be revised to indicate TS at 2 inch SC-1 or BM-2 at 1600 1b

Marshall and TB along with the total thickness changed to reflect the change
in the Marshall requirement of TS, based on the ASSHTO Road Test Equation
which was the basis for the design chart. In other work this chart (Fig 2-1)
may not now be valid as it is set forth.

2. The resolution for the Board of County Commissioners to act upon has been
revised, a marked copy of which is attached.

3. We are developing a set of recommendations and comments on the use of Type I
cement and addition testing requirements associated with its use. Type I
cement is of an inferior quality when compared to Type II and therefore
additional testing requirements will be needed if the quality of the finished
paving section is to be assured. Those additional testing requirements need
not necessarily be made a part of this manual, however I would suggest we
modify paragraph 2 of page 19 to state;

"Type II cement shall be used, however when unavailable Type I cement may
be used only with the Engineer's written approval. Type II cement may be
permitted only with the Engineer's written approval."

If you have any questions, please call me.

attachment:

7"

t.
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RESOLUTION

A RESOLUTION ESTABLISHING DESIGN CRITERIA

FOR URBAN RESIDENTIAL STREETS AND INSPECTION

PROCEDURES THEREFOR.

NOW BE IT ORDAINED BY THE BOARD OF COMMIS-

SIONERS OF SEDGWICK COUNTY, KANSAS, THAT:

. ept. 7, 4, ·i
SECTION 1. The revised add·bt-ion- of pavement thickness

Inmn.iml frn- rae,A=nliml cipoole i.,4/h·in 1-ho 1.7-ir•h,+3 mo·1-rnne.1 ,+,n

area on December 1980. Addition including appendices and design

rapki -grafts attached thereto and designated as a "Design Manual for
Pavement Thickness for Residential Streets Within the Wichita

Metropolitan Area" is by reference incorporated in and by this
b',%£publication made a part of this reso*tion as fully as those._.,64-t281

set forth at lengthier@Inli and is -hedby- adopted'as the design' r,-,,wlt, .
.materiiat and construction manual for all urban residential streets
in the unincorporated area of Sedgwick County, Kansas.

fu-ULL #6 -
SECTION 2. That the original Dection·+-of- the-above -

etted-rese=butrieR-be-the-same--as hereby repealed.
ts.

SECTION 3. That this resolution shall take effect and

be enf6rced from and after its adoption and publication in the
official County paper.

PASSED AND ADOPTED by the Board· of County Commissioners
at Wichita, Kansas, this day of , 19

, Chairman
Everett Patrick

has bre. •co.,6,2 61 +4 SED A.ofc_IC-
CouLTY 291"0 040#' 14. 2%41.3.17

04 KSA G:-so 1 2.4 1-4 den:t.'
6.. Tom Scott

re.s,cof,1... C +4:•.iJ: t..."ul:p 5ree 1:7

Commissioner

, Commissioner

Donald E. Gragg

ATTEST:

Dorothy K. White, County Clerk

/12-27

81 :4

*,4

7..r..>44



COUNTY OF SEDGWICK

DEPARTMENT OF PUBLIC WORKS

105 STILLWELL

WICHITA. KANSAS 87213 PHONE 268-7901

JOE D. FREEMAN. P.E

SEDGWICK COUNTY COURTHOUSE ACTING COUNTY ENGINEER

DATE: November 24, 1980

TO: Robert Lakin, Director of Planning

FROM: Joe D. Freeman /,1-

RE: Paving Manual

I have, along with County Public Works Staff, reviewed the material that has
become available on the question of Marshal Stability values for the asphalt
surface course for residential streets. It is my understanding that Charles Freund,
one of the authors of the original paving manual, has expressed his opinion
that a 1600 lb. Marshall Stability requirement for the surface course if satisfactory.
Mr. Steve Lackey had indicated the City has had no unusual maintenance problems
with 1600 lb. mix.

My main concern about using the 1600 lb. mix was the possible maintenance problems
in the future, but the City's experience to date has not indicated any unusual
maintenance problems. Based on this additional information I will not now have
objections to the use of 1600 lbs. in place of 1800 lb. for a Marshall requirement
for surface course, however, this is for residental pavements only.

NOV 26 1980
METROPOLITAN PLANNINGROUTE I -

0



WICHITA-SEDGWICK.C.JUNTY DATE

03 9 n
METROPOLITAN AREA PLANNING DEPARTMENT November 19, 1980

2 0
11

TO Metropolitan Area Planning Commission and
Board of Land Use Economics

FROM Robert A. Lakin, Director of Planning

SUBJECT Design Manual for Pavement Thickness

Several months ago the Planning Commission and the Board of
Land Use Economics recommended adoption of a report on resi-
dential street design from the combined Planning Commission and
Board of Land Use Economics Committee on Drainage +and Streets.

1' This report established design criteria for residential streets,
and was subsequently adopted by ordinance and resolution
respec tively by the Board o f City Commissioners and the Board of
County Commissioners. Subsequent to that time, there have been

additional meetings discussing potential amendments to the Design
. Manual. There has been agreement reached based on the amendments

r by the Committee and the staffs meeting with it. Input also

included comments and recommendations from paving contractors.
Significant amendments to the original Design Manual include modi-
fications to compaction curves, a lowering of the stability require-

' ments for final course asphalt, clarification on inspection pro-
cedures, and a change of general language and description of the
report from a general dialogue to a set of specification require-
ments which provide greater clarity as to the design practices and
procedures to be followed. Copies of the revised manual and

proposed readopting ordinances and resolutions are attached.

tfu

1.-44
p: sir·.
8,

0%4

It is recommended that the Metropolitan Area Planning Commission
and the Board of Land Use Economics recommend to the governing
bodies the adoption of the modified and revised design manual
for pavement thickness for residential streets within the
Wichita Metropolitan area.

r V I ¥- /a g M.«AA «ENf«A-
/ Robert X. Lakin

Director of Planning
RAL:rme

Attachment

atiieulLa · 94
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FOREWORD

The purpose of this Pavement Thickness Design Manual is to

provide design criteria based on the findings and the recommen-

dations of the report "Pavement Design and Feasibility Study for

Residential Streets Within the Wichita Metropolitan Area", dated

April 1979 (hereinafter referred to as the Paving Report) pre-

pared by Professional Engineering Consultants Inc., Wichita, Ks.

During the preparation of the Paving Report, meetings were held

with the City and County Departments of Public Works and it was

determined that the criteria and methodology utilized in estab-

'Ar.2?:faiplishing pavement thicknesses was acceptable to both agencies.

The report was accepted as meeting the requirements of the

L

Consultant's engineering agreement, however the consultant was

instructed to and did prepare a supplementary design manual
14·AJ < vi · 1

based on the following conditions:

1. The 40-year pavement design life (minimurnl as

recommended by the Consultant in the Paving

Report was satisfactory.

2. Additional preliminary testing of subgrade soils

and additional project site inspection and test-

ing above the present levels could be utilized for

pavement design and control of construction materials.

-1-
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4 3. More than a single pavement thickness standard

was acceptable, but some limitation was preferred.

This would permit the engineer greater latitude

in the design process, which hopefully will pro-

vide the most economical section for a given loca-

tion within the Study Area.

In this era of spiraling construction costs resulting.in very

high special assessments in newly developed areas, it is appar-

ent that more engineering is necessary to conserve materials

and energy, reduce construction costs, and to improve quality

control. It is the engineer's responsibility to keep abreast

of new techniques, products and equipment which will provide a

cost effective facility for any required service and to provide

proposals to the governing bodies for change to these criteria

as good engineering practice dictate.

Therefore, the design engineer should be cautioned that the

design and recommendations presented in this Manual are valid

only for the local area residential streets and are not to be

considered as permanent in regard to time.

-2-
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SECTION I

PAVEMENT DESIGN PROCEDURES

A. Soils Investigation

1. General -

It is determined that a subgrade support value

having a CBR of 10 for design purposes could be

attained without changing specifications or

design procedures for residential streets of the

City of Wichita existing prior to 3-11-80. This
includes using 95% ASTM D-698 as the standard for
compaction. A CBR of 20 can be expected if the
compaction effort was increased in the specification
to 90 percent of maximum dry density as determined
by ASTM D-1557-70. To obtain CBR value greater
than 10, 90% max dry density ASTM D-1557-70 shall
be used.

1,2,3 CIt is recommended that CBR values of subgrade

support greater than 20 should not be utilized

for residential street design purposes. There-
fore thickness less than five and one-half

inches in thickness shall not be permitted. As
higher CBR values are used, the possibilities

-3-



of having localized areas of deficient subgrade

support increases and can result in not obtain-

ing the design or service life of the pavement.
44%<R

The formulas do not take into consideration any

loss of pavement strength due to weathering over

the 40-year design life and the problems of frost

penetration into the subgrade. For these reasons,

the five and one-half inch thickness is considered

as the minimum or bottom for 40-year design life. f

2. Preliminary Soils Survey, Tests and Report -

Field sampling and laboratory testing of soils for

pavement subgrade shall be conducted by experienced

personnel familiar with standard test procedures.

Slight variations in testing procedures can have

significant effect on the reliability of test

results which could affect the pavement service

life.

The personnel conducting the soils survey should

have preliminary street plans and profiles so that

the actual frequency of spacing and depths of soils

borings can be determined in the field. The boring

locations are discretionary and are to be adjusted

to the size of the project and field observations

of change in the soil types.

-4-
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The number of tests to be conducted on the soil

samples depends on the level of history and

documentation of soil classifications in the

project area. A particle size analysis ASTM

D-422-63, liquid limit ASTM D-423-66, and plastic

limit ASTM D-424-59, is to be run to determine the

general classification of each soil expected to be

found in the subgrade.

For CBR value greater than 10, similar samples as

determined by the above analysis should be combined

and tests run to determine maximum dry density in

accordance with ASTM D-1557-70 and CBR values as

provided in ASTM D-1883-73 (96-hour soaked sample)
for each soil type. Obvious clay soils shall be

tested to establish the required lime content and

the parent soil treated accordingly prior to conduct-
ing the density and CBR tests.

A summary or report of the soil survey shall be

submitted to the design engineer so that a final

determination can be made on the pavement thick-

ness and subgrade stabilization required for the
project. CBR values can be converted to approximate

plate bearing values or modulus of subgrade reaction
"k" by use of Table 1-1. However, verification of

this table could be accomplished by conducting plate

bearing tests on the final subgrade.

-5-
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TABLE 1-1

APPROXIMATE RELATIONSHIP OF SOIL BEARING VALUES

RESISTANCE VALUE - R

3C 60

11 1 i

111 1 1 4%

00

ACOULUS OF SUBGRADE REACTION -k pii per in.

| | 200 250 300  400 500 600 700 800

CAUFORNIA BEARtNG RATIO - CaR

3 - 5 L ' 8 9 10 15 20 25 30 40 50 60 70 80 90100

B. Traffic Consideration

A review of Section IV.A.2.c. and d. in the Pavement

Design and Feasibility Study For Residential Streets

April 1979, prepared by Professional Engineering

Consultants, P.A. Engineer, is necessary for establish-

ing the number of applications of equivalent 18-kip

single axle loads for Local and Collector residential

streets over the 40-year design life is established as

117,000 and 290,000 respectively for the two categories
of residential streets. A line has been added and

labeled at these points on the design graphs for rigid

and flexible pavement as presented in this manual (Fig.
5

2-1 & 2-41.

-6-
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Although it is possible these values are on the high

side as an average for each category of residential

street, some compensation for loss of serviceability

due to weathering is provided in the thickness design.

The formulas as provided in the AASHO Interim Guide and

utilized in the design graphs are based on straight line

dynamic loading repetitions for loss in serviceability

without regard to losses for weathering of the pavement

structure.

C. Pavement Type and Thickness Selection

1. Flexible Pavement -

From review of the design graphs for flexible and rigid

pavement (Fig. 2-1 & 2-4), it is apparent that the flex-

ible pavement thickness is much more susceptible to sub-

grade support than is the rigid pavement. This is to be

expected since flexible pavement thickness is based on a

component layer concept while rigid pavement is based on

a concept of development of internal bending stresses

within the pavement slab. Therefore, the design engineer

is cautioned that variations in subgrade support for

flexible pavement cannot be tolerated to the extent

permitted for rigid pavement. Thus the preliminary

soils investigation and job-site quality control should

-7-
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both be more detailed flexible pavements are

proposed

r

int

ort;
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After receipt of the soils survey, the minimum CBR

value to be used for pavement thickness is established

Utilizing the "Design Graph for Flexible Pavement"

(Fig. 2-1), proceed vertically up the lines labeled fo

either Local or Collector residential street to the po

of intercept with the given CBR value of subgrade supp

then horizontally to the required thickness of asphalt

pavement as shown in Figure 2-1. It is intended for t

indicated thickness of flexible pavement to contain a

two-inch surface course with the remainder as base

course(s). Both surface and base course shall have th

specified minimum Marshall stabilities noted in Figure

2-1.

For a Local residential street, a subgrade having a CBR

of 10 requires 7 inches of asphalt pavement and a sub-

grade with a CBR of 20 requires 5-1/2 inches of asphalt

pavement or a difference of 1-1/2 inches. It should

normally be more feasible to modify the subgrade by

stabilization or treatment to attain a CBR in the 10 to

20 range for residential streets as discussed previously

in Paragraph A.1 of Section I than to use the considerably

greater pavement thicknesses required for low CBR values.
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DESIGN GRAPH FOR FLEXIBLE PAVEMENT (P =2.0)
t

THICKNESS DESIGN

TOTAL THICKNESS = T +T-
11 -

li 1SURFACE COURSE 1 1,800 MIN, MARSHALL )

Ts = 2.0" SC-i or Bht-2
BASE COURSE C 1,000 MIN. MARSHALL )

jl lilli
1

TB= BC-1, BC-ll, BM-4,or BM-6
10 - 10

ill 'll
9

l
i

9

1 / 31/ i //1
8 8

1 31 911/
7

b/

1 i. L

iLl 4)

6 6

LESS ™AN 51/2" TWICKNESS UNACCEPTABLE
5

5 I0 50 100 500 Ipoo 5pCO 10,SoO

TOTAL E SAL, APPLICATIONS (THOUSANDS)

Ck ASPHALT THICKNESS ( INC
1-2 913
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LOCAL RESIDENTIAL STREETS
RECOMMENDED SECTIONS

39
2'-6" COMBINED
CURB 8 GUTTER / 9 STREET

MIN.< 2"
-4:_ MIN

2" ASPHALTIC CONCRETE 1 5" BITUMINOUS BASE

 SC-I_%111£L | BC-I ORIr, BM-4 ORG
*r---_

6" SUSGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED ;
TO ATTAIN CBR=IOMIN. OF? 95%ASTM D-698

0

2'-6" COMBINED E STREET I
CURB a GUTTER /

8"  2" ASPHALTIC CONCRETE
MINI SC-r OR BM-2

e £___L__--cd€EME=
4" BITUMINOUS BASE

 BC-I OR M, BM-4 OR 6
f

SUBGRADE COMPACTED TO 90%

t•3

ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CBR= 15 MIN.

FLEXIBLE PAVEMENT -

FIG 2-2

r:S,-:,2. ·-,·· · 2 '&9214%3·r:·' ' ' . ./ '.-I
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COLLECTOR RESIDENTIAL STREETS
RECOMMENDED SECTIONS

2'-6" COMBINED
i STREETCUR8 8 GUTTER /

"' ASPHALTIC CONCRETE
;C-I OR BM-2

6" BITUMINOUS BASE
 BC- I OR n, BM- 4 OR 6

_322"Z.EL_SLQEL

- - 1--- 7v7777-7/,/ 7-,-77-r- ----------L--

1 7/,777Zttllt4aa-£££2777777394-.
 6" SUBGRADE COMPACTED TO 90°/0 LEL_Z_L.Z.Z.

ASTM D-1557. STABILIZE
TO ATTAIN CBR= 10 MIN.

2'6" COMENED Q
CURB 8 GUTTER 

8 2"ASPHALTIC CONCETE
MIN- 2"

SC-I OR BM-2 ,

AS REQUIRED
OR 95% ASTM D-698

STREET

4" BITUMINOUS BASE

 BC -I OR]I, BM- 4 OR 6
2.Cil--Na. 1.

' I
1 7////ZzzzZZLAL-LALA"-4-4-4-£21£LZZZ//7-7777-H

 6" SUBGRADE CON'PACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CBR= 20 MIN.

...3

FLEXIBLE PAVEMENT

FIG 2-3
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Typical sections for Local and Collector residential

streets are shown in Figures 2-2 and 2-3 respectively

for flexible pavement. It should be noted that when the

thickness of asphalt pavement drops below 7' the

possibility of having a portion of bituminous base below

the curb and gutter section ceases. It is acknowledged

that placing the curb and gutter over bituminous base

has many advantages; however, it should not be a

condition for determining the pavement thickness.

2. Rigid Pavement -

From a review of the "Design Graph For Rigid Pavement"

(Fig. 2-4), it can be seen that for a given application

of equivalent 18-kip single axle loads the difference in

pavement thickness amounts to approximately one inch over

4«lt the whole range of subgrade support values; whereas for

flexible pavement (Fig. 2-1), the difference in thick-

ness is approximately five and one-half inches. This

illustrates that rigid pavement is not as sensitive to

subgrade support variations as is flexible pavement.

However, rigid pavement is more prone to problems from

shrink-swell conditions and frost heaving conditions

within the subgrade.

-12-
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After the minimum "k" value of subgrade support for

the project is established, the concrete thickness can

be determined by use of Design Graph for Rigid Pavement

(Fig. 2-4). This is accomplished by proceeding up the

vertical lines labeled either Local or Collector

residential street to the point of intercept with the
t

given "k" value of subgrade support; then horizontally

to the required thickness of concrete pavement. The

thickness should be rounded off to the nearest one-half

inch increment.

As discussed in Paragraph A.1., it is normally more

feasible or desirable to modify the subgrade by stabiliza-

tion or treatment to attain a "k" value of 200 minimum.

Typical sections for Local and Collector residential

streets are shown in Figures 2-5 and 2-6 respectively, ht·

for rigid pavement.

gity
K I ?1

L
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DESIGN GRAPH FOR RIGID PAVEMENT (P = 2.0)
t

NO LOAD TRANSFER

1 lilli111
10

1 11111111 11 1 il 10

- DESIGN - MR = 550

E = 3.5 x 106
0 K= 50,100,200,300,400

9
28 DAY COMPRESSIVE

STRENGTH = 4,000 osi
431 *,\- K =200K=300

8 K=400
8

h//li

/tdii
' / A, t

£ 1 .151

6
6

5
5

4
4

5 10 50 100 500 pOO 5p00 iopoo

TOTAL E SAL, APPLICATIONS (THOUSANDS)
I8

L

PAVEMENT Till
LOCAL

p-6 913
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li1 LOCAL RESIDENTIAL STREETS
RECOMMENDED SECTIONS

COMBINED CURB 8
GUTTER CR
INTEGRAL CURB 6" PORTLAND CEMENT ./1 CONCRETE PAVEMENT

t

9 STREET

1 I

._M.CfI--22!L-_
MIN /

 6" SUBGRADE COMPACTED TO 90%
ASTM D-1557 OR 95% ASTM D-698 SIABtLIZE
AS REQUIRED TO ATTAIN K=200 PCI MIN.

COMBINED CURB 8
GUTTER OR

51/2" PORTLAND CEMENTINTEGRAL CURB 1 CONCRETE PAVEMENTQ STREET j 1
Ul -71

-

-3/B/EI-SLOPE41

IL----------*---

i _L--rV' --*I--*-I,;:--I--3
I'll,i/

0 1-
16- SUBGRADE COMPACTED TO 90%

ASTM D-1557 STABILIZE AS REQUIRED
TO ATTAIN K= 400 PCI MIN.

RIGID PA/EMENT

FIG. 2-5
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COLLECTOR RESIDENTIAL STREETS
RECOMMENDED SECTIONS

COMENED CURB 8

1 GUTTER CR 7" PORTLAND CEMENT

INTEGRAL CURB / CONCRETE PAVEMENT

6"1 i. STREET .
fel

6" SUBGRADE COMPACTED TO 90%

ASTM D-1557 OR 95% ASTM D-698 STABILIZE
AS REQUIRED TO PJ-TAIN K=200 PCI MIN.

COMBINED CURB a

GUTTER CR
61/2" PORTLAND CEMENT

INTEGRAL CURB 1 CONCRETE PAVEMENT
i STREET

| 6" SUBGRADE COMPACTED TO 90%
ASTM D-1557 STABILIZE AS REQUIRED
TO ATTAIN K= 400 PCl MIN.

RIGID PAVEMENT

FIG. 2-6

1

E.
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SECTION II

QUALITY CONTROL

A. Pavement Subgrade

The project field representative shall be given a copy of

the project Soils Report along with a set of plans and

specifications. This should enable him to anticipate

some problems that may be peculiar to the project site

for obtaining specific densities and subgrade support
values.

For a given soil or treated material, the CBR value or

Modulus of Subgrade Reaction (k) is primarily a function

of the degree of compaction. Soft areas or areas of

undesirable subgrade soils, if present in the project

site, will normally become apparent during the rolling

or compaction process. It is therefore imperative for

the project representative (inspector) to be present for

full time observation of the compaction process. Unsuitable

subgrade material shall be removed and replaced with suit-

able material as directed by the project representative.

Density tests shall be conducted as determined necessary

by the field engineer.

If lime treatment of the subgrade is required for the

project, plasticity index tests shall be run on samples

-17-
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taken from treated subgrade material on intervals

selected by the field engineer.

B. Pavement Materials and Construction

1. General

Section I, Pavement Design, includes the standards

for thicknesses for both rigid and flexible pavements

to be used on Residential "Local" and "Collector"

streets. These standards were based on the assumption

that materials and construction details for the pave-

ments will meet certain minimum requirements.

Utilization of materials and construction details

contained herein should prevent sacrifice of quality

and performance of the pavement regardless of the pave-

ment type selected. The proper requirements are to be

provided for in the specifications to assure control of

all materials and construction methods incorporated in

the work. Strict attention shall be given to laboratory

and field testing of materials and to providing adequate

inspection of the construction to assure compliance with

the specifications in regard to quality of the work.

-18-
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2. Rigid Pavement

a. Portland Cement - Cements complying with the

requirements of ASTM C-150 shall be used. Type II

cement is preferred for street construction due to

its greater uniformity but Type I cement can be used
4%44.

satisfactorily. Alkali content of the cements should

be limited.

Type II cement shall be used, however when unavailable

Type I cement may be used with the Engineer's written

lic•/ U. ble.i I.LILICI W.LUil (Ile

14 Engineer's written approval.

b. Fine Aggregate - Fine aggregates used in the

mix shall comply with ASTM C-33.

c. Coarse Aggregate - Coarse aggregates, 3/4 inch

maximum size (ASTM Size No. 67) may be used in the

mix to comply with ASTM C-33 with the following

additional requirement: Absorption - Maximum of

3.5 percent.

d. Admixtures - This group of materials is defined

as any ingredient other than portland cement,

aggregate and water that is introduced into the

concrete mixture to modify its properties and

make the concrete more suitable for the work at

-19-
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hand. Several of these materials can provide

significant benefits and should be considered

for street pavement construction.

Air entrainment is the formation of millions of

very small, finely dispersed air bubbles within

the fresh concrete. The presence of these bubbles,

with proper size and spacing, provides the hardened

concrete with greatly increased resistance to

freeze-thaw action. Also the concrete is less

susceptible to the corrosive attack by deicing

chemicals. Air entrainment is provided by intro-

ducing into the mix an approved material complying

with ASTM C-233. Neutralized vinsol-resin is

widely used as an air-entraining agent.

Water Reducing Agents (WRA) are materials which,

when introduced into the concrete mixture, reduce

the amount of mixing water required to produce a

given workability (slump). WRA may be of three

types: (11 Water-Reducing; (2) Water-Reducing and

Set-Retarding; and (3) Water-Reducing and Set-

Accelerating. All types are covered by ASTM C-494 i
and materials may be used. Accelerators are

materials which increase the rate of hardening and

strength gain of the concrete. By far the most

prevalently used accelerator is calcium chloride.

-20-
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This material is normally added to the concrete

mixture in solution with a portion of the mixing

water. For- concrete placement during periods

of cold weather (temperatures below 45°F) the

use of an accelerator can be beneficial. The

hydration of portland cement is affected by

temperature and does not occur at normal

rates with temperatures of the mix below
'i

50°F. Calcium chloride appears to act as a

catalyst when added to the concrete under

such conditions and in many cases allows the

hydration of the cement to proceed at normal

rates with lower air temperatures.

Retarders are materials which inhibit the

initial hardening of the plastic concrete by

slowing down the initial rate of hydration of

the portland cement. Widely used retarders

are sulfonated lignins, hydroxylated carbox-

cilic acids, and hydroxylated polymers. The

latter two types of retarders generally do i

not contain any calcium chloride. Use of

retarders can be of significant benefit for

street pavement construction during hot
'42

weather. Their use can frequently provide

the time needed to properly finish the pave-

ment surface before initial set of the concrete

occurs.

-21-
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e. Proportioning - The design standard

assumed a Modulus of Rupture (MR) at 28 days

of 550 psi. This will normally equate to a 28

day comprensive strength of about 4000 psi.

Minimum cement factor would be 6.5 bags per

cubic yard and maximum water cement ratio of

5.5 gallons per bag. Maximum slump would be

3 inches. Concrete would be air-entrained

with air content of 5 to 8 percent. Total

aggregate in the concrete mixture to contain

30 to 60 percent material retained on the No.

4 screen.

4
l.., I >N,?,9
4/:

f. Construction Details - The recommended

design standard is based on plain or rein-

forced concrete without load-transfer dowels

at transverse joints. I f reinforcing steel

is used it should be uniformly distributed

across the pavement section. Spacing of

transverse contraction joints should be based

on the slab thickness and the amount (if any) *44 -4.
of reinforcing provided. Expansion joints

would be placed at intersections, structures,

and significant changes in horizontal alignment.

joints would be sealed with Hot-Pour joint

sealant. Curing of the finished slab for a

minimum of 3 days by approved methods would

be required.

-22-
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3. Flexible Pavement

a. Asphalt Cement. For Flexible pavement

Penetration Grades asphalt cement complying

with AASHTO M 20 shall be used. A penetration

grade of 60-70 is suggested; however, the

penetra.ion grades of 40-50 and 85-100 can be

used successfully. Use of viscosity graded

asphalt AC-10 or as determined by ASTM D-3381

shall be used when viscosity grateded asphalt

is preformed in lieu of penetration graded
asphalt.

b. Asphaltic Mixtures. Aggregates and

mixtures complying with the requirements of

ASTM D 3515, Hot-Mixed, HotLaid Bituminous

Paving Mixtures, with modifications for use

of local materials to the extent feasible

shall be used. This includes limitations on

absorption and deleterious substances in the

aggregates and the provision for Marshall

stability requirements.

c. Construction Methods. The mixing, spreading

and compaction of bituminous mixtures shall require

a compaction of 95 percent of a voidless mixture 994
of Marshall test densities.

-23-
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It is necessary to have the course aggregate hard

enough to minimize fracturing or breakdown under

compaction or traffic. Therefore desirable the Los

Angeles Abrasion Test Method for maximum wear

of 40 percent and a sodium sulfate weighted loss

of not more than 15 percent shall be specified.

Bituminous mixtures for base courses being

designed by Marshall tests are to be used.

The recommended Marshall requirements tested

in accordance with ASTM D 1559 are:

Stability (Minimum) 1000 lbs.

Flow 0.08 to 0.16 inch

Percent voids in compacted sample 3 to 7

Percent voids filled with asphalt 70 minimum

With regard to surface course bituminous mixture,

the BM-2 gradation provides better control for

stability than does the SCI master gradation

limits.

It is recommended that the specifications for

che surface course include the Marshall require-

ments as follows:

-24-

7»lk,L,a*lika*,0--------* *
., r .

*fl.€3 -
*0 1

7- V..., 41

;t¢(%Py



1.f,·iN

Stability (Minimum) 1600 lbs

Flow 0.08 to 0.16 inch

Percent voids in Compacted Sample 3 to 5

Percent voids filled with asphalt 70 minimum

9694
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ORDINANCE NO.

AN ORDINANCE INCORPORATING BY REFERENCE THE REVISED

EDITION OF THE DESIGN MANUAL FOR PAVEMENT THICKNESS

FOR RESIDENTIAL STREETS WITHIN THE WICHITA METRO-

POLITAN AREA; AMENDING SECTION 1 OF ORDINANCE NO.
36-572 OF THE CITY OF WICHITA, KANSAS; AND REPEALING
THE ORIGINAL OF SAID SECTION.

BE IT ORDAINED BY THE GOVERNING BODY OF THE CITY

OF WICHITA, KANSAS.

SECTION 1. The revised Edition of the "Pavement Thickness

Design Manual for Residential Streets within the wichita Metropolitan
Area" August 1980 Edition, including appendices and design graphs
attached thereto, and designated as the "Design Manual for Pavement
Thickness for Residential Streets Within the Wichita Metropolitan
Area", is by reference incorporated in and by this publication made
a part of this ordinance as fully as though set forth at length
herein, and is hereby adopted as the design, material and construe-
tion manual for residential streets of the City of Wichita, Kansas.

SECTION 2. The original of Section 1 of Ordinance No.
36-572 of the City of Wichita, Kansas be and the same is hereby
repealed.

SECTION 3. 'That this ordinance shall take effect and be
ih force from and after its adoption and publication. in the
official City paper.

ADOPTED AT WICHITA, KANSAS,

ATTEST:

Mayor

City Clerk

(SEAL)

Approved as to form City Attorney

J
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 RESOLUTION fti*-f
A RESOLUTION ESTABLISHING DESIGN CRITERIA

FOR URBAN RESIDENTIAL STREETS AND INSPECTION
PROCEDURES THEREFOR.

NOW BE IT ORDAINED BY THE BOARD OF COMMIS-

SIONERS OF SEDGWICK COUNTY, KANSAS, THAT:

SECTION 1. The revised addition of pavement thickness
manual for residential streets within the Wichita metropolitan
area on December 1980. Addition including appendices and design
grafts attached thereto and designated as a "Design Manual for
Pavement Thickness for Residential Streets Within the Wichita
Metropolitan Area" is by reference incorporated in and by this 9 - 0.

publication made a part of this resolution as fully as those
set forth at length herein, and is hereby adopted as the design

i

material and construction manual for all urban residential streets

in the unincorporated area of Sedgwick County, Kansas.

SECTION 2. That the original Section 1 of the above
cited resolution be the same as hereby repealed.

SECTION 3. That this resolution shall take effect and

be enforced from and after its adoption and publication in the 4„%+
official County paper.

PASSED AND ADOPTED by the Board of County Commissioners
at Wichita, Kansas, this day of 19

243:. , Chairman
Everett Patrick

, Commissioner

Tom Scott

, Commissioner

Donald E. Gragg

ATTEST:

Dorothy K. White, County Clerk

(SEAL)

244 4
*4 1

Approved as to form by County Counselor

Theodore H. Hill, County Counselor
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METROPOLITAN AREA PLANNING COMMISSION

AND

BOARD OF LAND USE ECONOMICS

Committee on

Drainage and Streets

Monday, November 3, 1980
MAPC Conference Room - 10th Floor

City Hall - 455 North Main
4:00 p.m.

AGENDA

1. Review of Revised Street Design Manual.

2. Status of Drainage Standard Draft.
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COUNTY OF SEDGWICK

DEPARTMENT OF PUBLIC WORKS

Ii'IN'.779£ WICHITA. KANSAS 67213 PHONE 288·7901 -
1015 STILLWELL

SEDGWICK COUNTY COURTHOUSE
JOE D. FREEMAN. P.E

ACTING COUNTY ENGINEER

DATE:

TO:

FROM:

RE:

October 30, 1980

Robert Lakin

Joe D. FreemanCFr
Revisions to Paving Manual

v.,1 / 1 1,0,1

METROPOLITAN PLANNING
ROUTE 0----

Due to a previous committment I will be unable to attend the Streets and
Drainage Committee Meeting on November 3.

I have reviewed the proposed modifications to the paving manual and have the
following comments:

1. The use of 95% ASTM D-698 as a alternative compaction criteria is
a good idea. This will allow a greater flexibility on the part
of the designer, the agency responsible for quality control as
well as the contractor without lowering the quality or durability
of the finished pavement.

2. I have a very serious objection to the lowering of the Marshall Stability
requirements for asphalt surface course from 1800 lbs to 1600 lbs. As
was addressed in L. E. Mullins Memo of August 11, 1980 the design curves
for pavement thickness in the manual are based on a given stability of
the base and surface courses. If that stability requirement is changed
then the design curves are not correct. Lower stability requirement for
either one or both courses would require an increased thickness in the
paving section to maintain a given pavement strength. Increased rutting
and shoving will occur when a lower stability for the surface course is
used. This will increase future maintenance problems and costs. I
fully agree with L. E. Mullins statement that it is not prudent to modify
the stability requirements.

3. I have no objections or comments about the other proposed changes.

I would greatly appreciate the Committee being made aware of this Departments
positions as I will be unable to attend and present our views.

L-
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WICHITA-SED GWICI¢-50 UNTY DATE

METROPOLITAN AREA PLANNING DEPARTMENT
October 28, 1980

TO Streets and Drainage Committee
FROM Robert A. Lakin, Director of Planning

suBJECT Paving Manual

Sometime ago, we talked about revision necessary for the paving
design manual. The City Director of Law was also concerned about
the use o f many " shoulds" used in the original design manuals as
opposed to specific standards. I have revised the original manual
and supplement to a single manual. It has been sent to Freund,Ritchie, Lackey and Mullins to comment on. Their comments are
attached for your review. I have incorporated Lackey's and
Freund's comments in the current draft.

Essentially the only changes I made were the ones on number of
"marshalls" and the compaction curves. Other issues (sulfur, etc.1
were to be studied by a subcommittee yet to be appointed.
Please review the revised manual and adopting regulations. After*%·i

your review, they will be sent to the MAPC and governing bodies.
.44'90

Robert A. Lakin
Director of PlanningRAL:rme

Attachments
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FOREWORD

The purpose of this Pavement Thickness Design Manual is to
0%44

provide design criteria based on the findings and the recommen-

dations of the report "Pavement Design and Feasibility Study for
13

Residential Streets Within the Wichita Metropolitan Area", dated

April 1979 (hereinafter referred to as the Paving Report) pre-
I

pared by Professional Engineering Consultants Inc., Wichita, Ks.

During the preparation of the Paving Report, meetings were held

with the City and County Departments of Public Works and it was

determined that the criteria and methodology utilized in estab-

lishing pavement thicknesses was acceptable to both agencies.

The report was accepted as meeting the requirements of the

Consultant's engineering agreement, however the consultant was

instructed to and did prepare a supplementary design manual
based on the following conditions:

A

t A .«..

1. The 40-year pavement design life (minimum) as

recommended by the Consultant in the Paving
6»A

Report was satisfactory.

2. Additional preliminary testing of subgrade soils

and additional project site inspection and test-

ing above the present levels could be utilized for

pavement design and control of constrution materials.

-1-
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3. More than a single pavement thickness standard

was acceptable, but some limitation was preferred.

This would permit the engineer greater latitude
14#43:7

in the design process, which hopefully will pro-

vide the most economical section for a given loca-

tion within the Study Area.

In this era of spiraling construction costs resulting in very

high special assessments in newly developed areas, it is appar-

ent that more engineering is necessary to conserve materials

and energy, reduce construction costs, and to improve quality

control. It is the engineer's responsibility to keep abreast

of new techniques, products and equipment which will provide a

cost effective facility for any required service and to provide

proposals to the governing bodies for change to these criteria

as good engineering practice dictate.

Therefore, the design engineer should be cautioned that the

design and recommendations presented in this Manual are valid

only for the local area residential streets and are not to be

considered as permanent in regard to time.

-2-
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SECTION I
-49*464

PAVEMENT DESIGN PROCEDURES

A. Soils Investigation

1. General -

It is determined that a subgrade support value

having a CBR of 10 for design purposes could be

attained without changing specifications or

design procedures for residential streets of the

City of Wichita existing prior to 3-11-80. This

includes using 95% ASTM D-698 as the standard for

compaction. A CBR of 20 can be expected if the

compaction effort was increased in the specification

to 90 percent of maximum dry density as determined

by ASTM D-1557-70. To obtain CBR value greater

than 10, 90% max dry density ASTM D-1557-70 shall
be used.

It is recommended that CBR values of subgrade

support greater than 20 should not be utilized

for residential street design purposes. There-

fore thickness less than five and one-half

inches in thickness shall not be permitted. As

higher CBR values are used, the possibilities

3



having localized

support increases

ing the design or

The formulas do

loss of pavement

the 40-year design

penetration into

39%22*

4462

the five and one-

as the minimum or

2. Preliminary Soils

Field sampling andtaittil:.

1/#44&24(7

·5%%24

pavement subgrade

personnel familiar

Slight variations

significant effect

results which could

life.

The personnel

have preliminary

4,

areas of deficient subgrade

and can result in not obtain-

service life of the pavement.

not take into consideration any

strength due to weathering over

life and the problems of frost

the subgrade. For these reasons,

half inch thickness is considered

bottom for 40-year design life.

Survey, Tests and Report -

laboratory testing of soils for

shall be conducted by experienced

with standard test procedures.

in testing procedures can have

on the reliability of test

affect the pavement service

iducting the soils survey should

street plans and profiles so that

of spacing and depths of soils

in the field. The boring

scretionary and are to be adjusted

project and field observations

soil types.

to be conducted on the soil

)n the level of history and
4

the actual frequency

borings can be determined

locations

to the size of the

of change in the

The number of tests

samples depends ,

i

ky»,f.ic«Se,

tj y..jlk;
F.i·'·.2.:.gy330"9.
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documentation of soil classifications in the

»141
*Put project area. A particle size analysis ASTM

D-422-63, liquid limit ASTM D-423-66, and plastic

limit ASTM D-424-59, is to be run to determine the

general classification of each soil expected to be

found in the subgrade.

For CBR value greater than 10, similar samples as

determined by the above analysis should be combined

and tests run to determine maximum dry density in

accordance with ASTM D-1557-70 and CBR values as

provided in ASTM D-1883-73 (96-hour soaked sample)

for each soil type. Obvious clay soils shall be

tested to establish the required lime content and

the parent soil treated accordingly prior to conduct-

ing the density and CBR tests.

A summary or report of the soil survey shall be

submitted to the design engineer so that a final

determination can be made on the pavement thick-

ness and subgrade stabilization required for the

project. CBR values can be converted to approximate

plate bearing values or modulus of subgrade reaction

"k" by use of Table 1-1. However, verification of

this table should be accomplished by conducting plate

bearing tests on the final subgrade.

5-
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TABLE 1-1

APPROXIMATE RELATIONSHIP OF SOIL BEARING VALUES

1
RESISTANCE VALUE - R

20

4 1 - - i50  55 1 60

MODULUS OF SUBGRADE REACTION -k pi perlA.
100 150 200 250 300 | 4OC 500 €00 7CO 800

1'1
CALIFORNIA BEARING RATIO - CBR
111

3 8 9 10 20 26 30 40 50 60 70 83 93100

B. Traffic Consideration

A review of Section IV.A. 2.c. and d. in the Pavement

Design and Feasibility Study For Residential Streets
April 1979, prepared by Professional Engineering
Consultants, P.A. Engineer, is necessary for establish-
ing the number of applications of equivalent 18-kip
single axle loads for Local and Collector residential
streets over the 40-year design life is established as

117,000 and 290,000 respectively for the two categories
of residential streets. A line has been added and

labeled at these points on the design graphs for rigid
and flexible pavement as presented in this manual (Fig.
2-1 & 2-4).

6-
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Although it is possible these values are on the high

side as an average for each category of residential
street, some compensation for loss of serviceability

03*irr due to weathering is provided in the thickness design.
The formulas as provided in the AASHO Interim Guide and4449

: N 45?99
utilized in the design graphs are based on straight line
dynamic loading repetitions for loss in serviceability

tift
without regard to losses for weathering of the pavement frt.

9*astructure.

C. Pavement Type and Thickness Selection

1. Flexible Pavement -

From review of the design graphs for flexible and rigid
pavement (Fig. 2-1 & 2-4), it is apparent that the flex-
ible pavement thickness is much more susceptible to sub-
grade support than is the rigid pavement. This is to be
expected since flexible pavement thickness is based on a
component layer concept while rigid pavement is based on
a concept of development of internal bending stresses
within the pavement slab. Therefore, the design engineer
is cautioned that variations in subgrade support for
flexible pavement cannot be tolerated to the extent
permitted for rigid pavement. Thus the preliminary
soils investigation and job-site quality control should

7-
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both be more detailed where flexible pavements are
9%64 proposed.

After receipt of the soils survey, the minimum CBR

value to be used for pavement thickness is established.

Utilizing the "Design Graph for Flexible Pavement"

(Fig. 2-1), proceed vertically up the lines labeled for

either Local or Collector residential street to the point
of intercept with the given CBR value of subgrade support;
then horizontally to the required thickness of asphalt

pavement as shown in Figure 2-1. It is intended for the

indicated thickness of flexible pavement to contain a

two-inch surface course with the remainder as base

course(s). Both surface and base course shall have the

specified minimum Marshall stabilities noted in Figure
2-1.

For a Local residential street, a subgrade having a CBR

of 10 requires 7 inches of asphalt pavement and a sub-

grade with a CBR of 20 requires 5-1/2 inches of asphalt
pavement or a difference of 1-1/2 inches. It should

normally be more feasible to modify the subgrade by

stabilization or treatment to attain a CBR in the 10 to

20 range for residential streets as discussed previously
in Paragraph A. 1 of Section I than to use the considerably

greater pavement thicknesses required for low CBR values.

-8-
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- LOCAL RESIDENTIAL STREETS RECOMMENDED SECTIONS

MI

1 -2'-6" COMBINED

CURB a GUTTER 
9 STREET

3 Mk r / Iii:2" ASPHALTIC CONCRETE , 5" BITUMINOUS BASE
SC-I OR BM-2

 BC-I ORn, BM-4 OR 6 -I1 -1!V ---.,3/8" /FI SLOPE
gl

10 - ---

- 1
6" SUBGRADE COMPACTED TO 90% 0-

E ASTM D-1557 STABILIZE AS REQUIRED - - -1
TO ATTAIN CBR=IOMIN.; o.r- 159, A-s T/71'64/    .

2'-6" COMBINED . € STREET
CURB a GUTTER /

/
8" / ,2" ASPHALTIC CONCRETE 4" BITUMINOUS BASE

/1 S -I OR BM-2 8-I ORM, BM-4OR 6

7 1 _.3/8'/FT._2

=99 ill.

16" SUBGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CBR= 15 MIN.

FLEXIBLE PAVEMENT

22 22 22 20 23 23 22 ga 29 8% 22 012-22 ...E
J .%¢&

-1- ' z. ' . -. .·V-'--99'm..i, l' 1.

...4 .dal#-/diah/#aw#k'

r -1

2 *.1.Mg?2459'41-

; 2-%/&......:./. i. a b , ,

'1.

..i

------------



2"
MIN

COLLECTOR RESIDENTIAL STREETS
RECOMMENDED SECTIONS

2'-6" COMBINED ,Q. STREETCURB 8 GUTTER /
8

MIN.

-.

BASE

- 4 OR 6

BASE

-40R6

2-- ASPHALTIC CONCRETE 6" BITUMINOUS
SC-I OR BM-2 |BC-I ORII. BM

rort--- ---
---

---

-         6" SUBGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN CBR= 10 MIN.6-r Zi, % t;5-7;,1 F,lf

€ STREET

JBC
BITUMINOUS

-I ORE. BM

@

2'-6" COMBINED -
CURe a GUTTER /

8 2"ASPHALTIC CONCETE
_MIN- 27 SC-I OR BM-2

.*MIN. /
98kHPL -

%11

16" SUBGRADE COMPACTED TO 90%
4. ASTM D-1557 STABILIZ, AS REQUIRED

TO ATTAIN CBR= 20 Mi...

FLEXIBLE PAVEMENT

t

'7=

S .. 'OJE

. - 9 ·•--------r-----r------------

{33/h

r
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Typical sections for Local and Collector residential

, streets are shown in Figures 2-2 and 2-3 respectively

for flexible pavement. It should be noted that when the

thickness of asphalt pavement drops below 7' the

possibility of having a portion of bituminous base below

the curb and gutter section ceases. It is acknowledged

that placing the curb and gutter over bituminous base

has many advantages; however, it should not be a

condition for determining the pavement thickness.
r

.
2. Rigid Pavement -

1»fff

From a review of the "Design Graph For Rigid Pavement"

(Fig. 2-4), it can be seen that for a given application

of equivalent 18-kip single axle loads the difference in

pavement thickness amounts to approximately one inch over ·lrf

the whole range of subgrade support values; whereas for

flexible pavement (Fig. 2-1), the difference in thick-

ness is approximately five and one-half inches. This
illustrates that rigid pavement is not as sensitive to

subgrade support variations as is flexible pavement.

However, rigid pavement is more prone to problems from

shrink-swell conditions and frost heaving conditions
640%

within the subgrade. b.h;:k

12 -

7
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After the minimum k" value of subgrade support for

the project is established, the concrete thickness can

be determined by use of Design Graph for Rigid Pavement

(Fig. 2-4). This is accomplished by proceeding up the

vertical lines labeled either Local or Collector

residential street to the point of intercept with the

given "k" value of subgrade support; then horizontally

to the required thickness of concrete pavement. The

thickness should be rounded off to the nearest one-half

inch increment.

As discussed in Paragraph A.1., it is normally more

feasible or desirable to modify the subgrade by stabiliza-

tion or treatment to attain a "k" value of 200 minimum.

Typical sections for Local and Collector residential

streets are shown in Figures 2-5 and 2-6 respectively,

for rigid pavement.

- 13 -
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DESIGN GRAPH FOR RIGID PAVEMENT (P =
t

NO LOAD TRANSFER
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K=300
K=400
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4

10 11, 111.11 1
101 lili lili
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LOCAL RESIDENTIAL STREETS
RECOMMENDED SECTIONS

COMBINED CURB 8
GUTTER OR

INTEGRAL CURB
6" PORTLAND CEMENT
CONCRETE PAVEMENT

G. STREET

_3/8" / FT-_2-OPE _0

ZIZUZZZIZZ3
6" SUBGRADE COMPACTED TO 30% M
ASTM D-1557STABILIZE AS REQUIRED 4
TO ATTAINlk= 200 PCI MIN.

COMBINED CURB 8 e'- 4 5% AS™ 0-642' 1
GUTTER OR 51/2" PORTLAND CEMENT
INTEGRAL CURB /  CONCRETE PAVEMENT

t. 3 1 . C C. 1

-11*platttaJZJ
 6" SUBGRADE COMPACTED TO 90°4

ASTM D-1557 STABILIZE AS REQUIRED
TO ATTAIN K. 400 PC! MIN

RIGID PAVEMENT

425) CD ma 22 55 25 22 0 2 25 ?32 869& (i/ 42 ,@52 em

..all'"i.*4.11 3-?'FO·'3*2.

1-1.
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%37 Z-
COMBINED CURB a
GUTTER OR

INTEGRAL CUR8

6"

6" SUBGRADE COMPACTED TO 90%
ASTM D-1557. STABILIZE AS REQUIRED
TO ATTAIN.R= 200 PCI MIN.

L r--'ig-Qj Aom#6¥
61/2" PORTLAND CEMENT
CONCRETE PAVEMENT

Q STREET

MIN.-

@

16" SUBGRADE COMPACTED TO 90%
ASTM D-1557 STABILIZE AS REQUIRED
TO ATTAIN K= 400 Pa MIN.

RIGID PAVEMENT

2 mal 3 2 90 1 ---- '66/

COLLECTOR RESIDENTIAL STREETS
RECOMMENDED SECTIONS

COMBINED CURB 8
GUTTER OR

INTEGRAL CURB

/

7" PORTLAND CEMENT
1 CONCRETE PAVEMENT

E STREET .<

L

..422-

t
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SECTION II

t =97,60
QUALITY CONTROL

A. Pavement Subgrade

The project field representative shall be given a copy of

the project Soils Report along with a set of plans and

specifications. This should enable him to anticipate

some problems that may be peculiar to the project site

for obtaining specific densities and subgrade support

values.

Idc.

For a given soil or treated material, the CBR value or

Modulus of Subgrade Reaction (k) is primarily a function

of the degree of compaction. Soft areas or areas of

undesirable subgrade soils, if present in the project

site, will normally become apparent during the rolling

or compaction process. It is therefore imperative for

the project representative (inspector) to be present for
€

full time observation of the compaction process. Unsuitable

subgrade material shall be removed and replaced with suit-

able material as directed by the project representative.

Density tests shall be conducted as determined necessary

by the field engineer.

If lime treatment of the subgrade is required for the

project, plasticity index tests shall be run on samples

- 17 -
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taken from treated subgrade material on intervals

selected by the field engineer.

B. Pavement Materials and Construction

1. General

Section I, Pavement Design, includes the standards

for thicknesses for both rigid and flexible pavements

to be used on Residential "Local" and "Collector"

streets. These standards were based on the assumption

that materials and construction details for the pave-

ments will meet certain minimum requirements.

utilization of materials and construction details

contained herein should prevent sacrifice of quality

and performance of the pavement regardless of the pave-

ment type selected. The proper requirements are to be

provided for in the specifications to assure control of

all materials and construction methods incorporated in

the work. Strict attention shall be given to laboratory

and field testing of materials and to providing adequate

inspection of the construction to assure compliance with

the specifications in regard to quality of the work.

18 - 9479?
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2. Rigid Pavement

a. Portland Cement - Cements complying with the

requirements of ASTM C-150 shall be used. Type II

cement is preferred for street construction due to

its greater uniformity but Type I cement can be used

satisfactorily. Alkali content of the cements should
be limited.

Type II cement shall be used except f#h the use
of Type I or Type III may be permitted with the

Engineer's written approval.

b. Fine Aggregate - Fine aggregates used in the

mix shall comply with ASTM C-33.

c. Coarse Aggregate - Coarse aggregates, 3/4 inch

maximum size (ASTM Size No. 67) may be used in the

mix to comply with ASTM C-33 with the following

additional requirement: Absorption - Maximum of
3.5 percent.

d. Admixtures - This group of materials is defined

as any ingredient other than portland cement,

aggregate and water that is introduced into the

concrete mixture to modify its properties and

make the concrete more suitable for the work at

- 19 -
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hand. Several of these materials can provide 7%%?
significant benefits and should be considered

for street pavement construction. 73%26

f.© s«·

Air entrainment is the formation of millions of

very small, finely dispersed air bubbles within

the fresh concrete. The presence of these bubbles,

with proper size and spacing, provides the hardened

concrete with greatly increased resistance to

freeze-thaw action. Also the concrete is less

susceptible to the corrosive attack by deicing

chemicals. Air entrainment is provided by intro-

ducing into the mix an approved material complying

with ASTM C-233. Neutralized vinsol-resin is

widely used as an air-entraining agent.

Water Reducing Agents (WRA) are materials which,

when introduced into the concrete mixture, reduce

the amount of mixing water required to produce a

given workability (slump). WRA may be of three

types: (1) Water-Reducing; (2) Water-Reducing and ..44%

Set-Retarding; and (3) Water-Reducing and Set-
:.7

Accelerating. All types are covered by ASTM C-494

and :uterials may be used. Acceierators are

materials which increase the rate of hardening and

strength gain of the concrete. By far the most

prevalently used accelerator is calcium chloride.

This material is normally added to the concrete

mixture in solution with a portion of the mixing

20 -



water. For concrete placement during periods

of cold weather (temperatures below 45OF) the

use of an accelerator can be beneficial. The

hydration of portland cement is affected by

temperature and does not occur at normal

rates with temperatures of the mix below

50¤F. Calcium chloride appears to act as a

catalyst when added to the concrete under

such conditions and in many cases allows the

hydration of the cement to proceed at normal

rates with lower air temperatures.

Retarders are materials which inhibit the

initial hardening of the plastic concrete by

slowing down the initial rate of hydration of

the portland cement. Widely used retarders

are sulfonated lignins, hydroxylated carbox-

cilic acids, and hydroxylated polymers. The

latter two types of retarders generally do

not contain any calcium chloride. Use of

retarders can be of significant benefit for

street pavement construction during hot

weather. Their use can frequently provide

the time needed to properly finish the pave-

ment surface before initial set of the concrete

occurs.

21 -
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e. Proportioning - The design standard

assumed a Modulus of Rupture (MR) at 28 days

of 550 psi. This will normally equate to a 28

day comprensive strength of about 4000 psi.

Minimum cement factor would be 6.5 bags per

cubic yard and maximum water cement ratio of

5.5 gallons per bag. Maximum slump would be

3 inches. Concrete would be air-entrained

with air content of 5 to 8 percent. Total 94&93

aggregate in the concrete mixture to contain

30 to 60 percent material retained on the No.
4 screen.

f. Construction Details - The recommended

design standard is based on plain or rein-

forced concrete without load-transfer dowels

at transverse joints. If reinforcing steel

is used it should be uniformly distributed

across the pavement section. Spacing of

transverse contraction joints should be based

on the slab thickness and the amount (if any)
;ff4*Y-1of reinforc Lng provided. Expansion joints

would be placed at intersections, structures,

and significant changes in horizontal alignment.

Joints would be sealed with Hot-Pour joint

sealant. Curing of the finished slab for a

minimum of 3 days by approved methods would

be required.

- 22 -
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3. Flexible Pavement

a. Asphalt Cement. For Flexible pavement

Penetration Grades asphalt cement complying

with AASHTO M 20 shall be used. A penetration

grade of 60-70 is suggested; however, the

penetration grades of 40-50 and 85-100 can be

used successfully. UU.£/2

b. Asphaltic Mixtures. Aggregates and

mixtures complying with the requirements of

ASTM D 3515, Hot-Mixed, HotLaid Bituminous

Paving Mixtures, with modifications for use

of local materials to the extent feasible

shall be used. This includes limitations on

absorption and deleterious substances in the

aggregates and the provision for Marshall

stability requirements.

c. Construction Methods. The mixing,

spreading and compaction of bituminous mixtures

shall require a compaction of 95 percent of a

voidless mixture of Marshall test densitie.··.

d. Genepal. Vsity gr*108 aspha]:P
cemegr'AC-10 0,40 as *€erminedJaf'ASTM,p-
0 shall.·•be used. owever, /it is rgni,,GS'

- 23 -
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that it would be dif 1CUlt to admini*er this
test or require nt without imple ntation of

this requir ent by the Krtment ofTranspo ation. It is un rstood that KDOT 
now tends to conductlsmall scale tes€fng

S.r.' p gram in Distric*do. 1 for uti-]Ij>p6tion of
viscosity graded Asphalt cement,<'

Count
It is necessary to have the Kaggregate hard enough to

minimize fracturing or breakdown under compaction

or traffic. Therefore desirable the Los

Angeles Abrasion Te0t Method for maximum wear
A.9

of 40 percent »c===ng a sodium sulfate

weighted loss of not more than 15 percent e®-

shall be specified.

An absorp limit opercent on aggrgtes
shall specified,/ The use of fl€h as a
mrall filleupplement may 5,4ermitted
/since in soRM cases it appea s to be super ' or
to both/fime or stone quaty dust with/gard
to c:,4ep of flexible PY ement.

Bituminous mixtures for base courses being

designed by Marshall tests are to be used.

The recommended Marshall requirements tested

in accordance with ASTM D 1559 are:

- 24 -
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Stability (Minimum) 1000 lbs.

Flow
0.08 to 0.16 inch

Percent voids in compacted sample 3 to 7

percent voids filled with asphalt 70 minimum

With regard to surface course bituminous mixture, the
9474 BM-2 gradation provides better control for

stability than does the SCI master gradation ir.7-:
limits.

It is recommended that the specifications for
the surface course include the Marshall

requirements as follows:

Stability (Minimum) 1600 lbs

Flow
0.08 to 0.16 inch

Percent voids in Compacted Sample 3 to 5

Percent voids filled with asphalt 70 minimum

The mast gradation -1-fits for SC-I hall be
changso tha the gladation mediawhen
pld on he Fe01 Highway A#ninistratiyi

PoweGraion Chart ap*,jaches a 
straigh liny(' This chart 8 develop from
a modfieuller equatio/'for maximum density
cu*es and is as followse

- 25 -
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p = 109d1.45

in which 

p = otal pe entage pa ing a giyen s.ilve

 = large t sieve s' e in gr,(datidH size of sieve ope ng

A change in tl0' gradation lirnts will perm
the Engineer/to design theb mix to mort
readily ac leve the abovearshall limijtions.
This is sirable since the stability curve

genera y follows the density curve which

reduc s air voids i the surface ourse.

How ver, a minim of 3 percent voids is 
d sirable due t flushing of sphalt unr
traffic. It also necess y to mai*lain the
minimum :Flow so that the x is notesigned
too dry to achieve stabi ity. l

26
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COUNTY OF SEDGWICK
DEPARTMENT OF PUBLIC WORKS

1250$ SENECA

WICHITA, KANSAS 67213 PHONE 268-7901

SEDGWICK COUNTY COURTHOUSE
LAWRENCE E. MULLINS

DIRECTOR OF PUBLIC WORKS

TO: Robert A. Lakin, Director of Planning

FROM: L, E. Mullins, Director of Public Works 22 411

DATE: August 11, 1980

RE: Paving Design Manual

?=

I have reviewed the proposed modifications to the paving design manual you, 2/1*16
forwarded to me on July 21, 1980. Two major modifications are proposed.

2.£50

The first is to use either ASTM D-1557-70 or ASTM D-698 tests for determining
the required soil compaction. We have no serious objections to this modifica-
tion.

The second major change is to decrease the required Marshall stability of the
asphalt surface course from 1800 lb. to 1600 lb. 'I strongly disagree with
this proposition. A decrease in the Marshall stability will decrease the
strength of the paving layer. We would emphasize that the pavement thickness
curves are based on a given pavement strength and if a lower strength material
is used, the curves contained in the report are no longer valid. I would also i

point out that a lower strength surface course will increase future maintenance
problems due to shoving and rutting.

One asphalt plant operator had requested the lowering of the strength require- -.6 ,

ments as he stated he could not produce that material with his present set up.
However, the other two asphalt plant operators stated they could meet the 1800
lb. requirement. I do not feel it is prudent to modify an accepted report to
accommodate the wishes of one contractor.

AUG 131980
METROPOLITAN PLANNING
ROUTE O -
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···· DIVISION OF RITCHIE CORPORATION

August 11, 1980

Eff *15

Mr Robert A Lakin

Director of Planning
Wichita-Sedgwick County

Metropolitan Planning Department
455 North Main

Wichita, Kansas 67202

Re: The Paving Manual for Pavement Thickness
for Residential Streets Within the Wichita

Metropolitan Area - dated August, 1980.

Dear Mr. Lakin: -,IAI
97,0

I have carefully reviewed the draft paving manual which was sent to me
on July 21, 1980. There are three relatively minor concerns which I would
like to bring to your attention. The first concern refers to the last sentence ./
on page 5 which states "verification of the K-Value table should be accomplished AS-

by conducting plate bearing tests on the final subgrade". My concern is that
..a==.

this particular test and it's result could inadvertantly cause substantial delay -
and expense to a contractor should the results of the plate bearing test not
be consistent with the initial design value. Hopefully a better approach would im

be to accomplish the plate bearing tests while the project was in the preliminary
design stage. By accomplishing this test at the preliminary design stage, there imp.1.-
should be substantially reduced risk of a project ever needing to be redesigned -5
while it is under construction due to the K-Value selected for designing the ./im.

pavement thickness being incorrect. The second concern has to do with the minimum 
pavement thickness. The last paragraph on page 3 and continued on page 4, indicates -
that the minimum thickness should be five and one-half inches. It is my feelings
that the minimum thickness for asphalt streets should be 6". The reasoning is
that which is listed in the paragraph concerning the possibility of having
localized areas of deficient subgrade. In addition, we have reduced the required --0

Marshal stability on the surface from 1800 lbs minimum to 1600 lbs minimum. I -
believe that the selection of a 6" thick minimum asphalt pavement thickness, in
conjunction with these specifications, would reduce the risk of future pavement
failures which are more likely to occur in a highly stressed design. In other -
words, I would feel substantially more comfortable guaranteeing the results with -
a 6" asphalt pavement than a 515" pavement. The third area has to do with para-
graph 2-A on page 19 - Portland Cement. I would like to point out that Type II --'L

cement, while it is superior to Type I, is both more expensive and often times
more difficult to obtain. Generally Type I cement can be used, as the paragraph

265

Cont'd ...

1900 AMIDON/P.O. BOX 4048/WICHITA, KANSAS 67204/(316) 838-9301
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Mr. Robert A. Lakin August 11, 1980

indicates, very satisfactorily. By specifying Type II cement with the option
to get permission to use Type I cement, I think we are automatically building

J in some increase in cost. It would possibly be better to allow the use of
Type II cement or Type I cement provided the Type I cement meets some additional
specifications -6 guarantee it' s quality and uniformity. I realize that this
is a relatively minor consideration. However, it's quite possible that some
savings could be incorporated by allowing use of either type of cement while
at the same time not sacrificing any substantial quality.

3

I have no additional comments concerning the balance of the report and
believe that we can successfully build project using this design. I am perfectly
willing to participate in additional discussions on this matter in the future if
necessary.

Very truly youTS, 1

Tom Ritchie j
TR:lb

copy: Charles Freund
Professional Engineering

Consultants

1440 E. English St.
Wichita, Kansas

-2-
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THE CITY OF WICHITA

OFFICE OF PUBLIC WORKS ENGINEERING DATE August 1, 1980

Robert A. Lakin, Director of Planning

FROM Steve Lackey, Design Chief Engineer

SUBJECT Paving Manual Specifications

I've reviewed Charlie's comments, and I basically agree; however,
I believe paragraph "C" should remain, the second paragraph on
page 24 should include "shall be specified", and the third para-
graph on page 24 should be eliminated as per Charlie Freund's
remarks. My reasoning for eliminating said paragraph is the un-

'J+i'tcertainty of using fly ash as a mineral filler. I wouldn't want 4894*to imply we would use fly ash and then find out later that it 34,%
would be unworkable. Through further discussions and analysis

this might become an option, but I don't feel we, as the City 'ty{
of Wichita, are prepared for its implementation.

4941'4·

..jmw/ bdin,1 a..'

Steve I4940 ' 1-
Design thi61 Engier

SL:md

Attachment

*4.
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AUG 1 1980
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a. Asphalt Cement. For Flexible pavement

Penetration Grades asphalt cement complying

with AASHTO M 20 shall be used. A penetration

grade of 60-70 is suggested; however, the

penetration grades of 40-50 and 85-100 can be

used successfully . 54£ 0 0 2, 4,1 osi Af q voct.A ,
ac,P.La\1. COC,2.fe,·4 A C-/0 0, 10 44 clel·r•·••tu·

€351 -O Hall 6.e 44€01 wlte)# uisic:666, 4WL.12.& Afk, Nic
1, eu 66 000(- -t,Q h en QV8-€449 04#14 40-·
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b.- Asphaltic Mixtures. Aggregates and

mixtures complying with the requirements of

ASTM D 3515, Hot-Mixed, HotLaid Bituminous

Paving Mixtures, with modifications for use

of local materials to the extent feasible

shall be used. This includes limitations on

144 Pt ¥c•,20% er le•»
absorptiorland deleterious substances in the

aggregates, aad..C 4*in==:Eam-MaEehaN:-/'rEz---Ir

-71
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It is necessary to have theagEegate hard enough to
minimize fracturing or breakdown under compaction

or traffic. Therefore dae-irabbe the Los

j.

Angeles Abrasion Te* Method for maximum wear

of 40 percent imML g a sodium sulfate
weighted loss of not more than 15 percentiae-

/4*4*£%230*·

35.4.Cy

ASTM D 1073 *er-f:ime-ag,Ee,ettes=

U 1-

An absorptin limit of. 4 petcep on aggregates
2

shall be spi ified. The use.·bf fly ash/as a

mineral filler supplemenymay be perudtted

si;,06 in sol02es ppears te superior -
to both li4 or shpA quarry jht: wtth regard
to creep of flexibl pavement.

I .Bituminous mixtures for base courses being

designed by Marshall tests are to be used.

The recommended Marshall requirements tested

in accordance with ASTM D 1559 are:

A4

u.682*gil
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Stability (Minimum) 1000 lbs.

Flow . 0.08 to 0.16

Percent voids in compacted sample 3 to 7

Percent voids filled with asphalt 70 minimum

With regard to surface course bituminous mixture, the

BM-2 gradation provides better control for

stability than does the SCI master gradation

limits.

It is recommended that the specifications for

the surface course include the Marshall

requirements as follows:

Stability (Minimum) 1600 lbs

Flow . 0.08 to 0.16

Percent voids in Compacted Sample 3 to 5

Percent voids filled with asphalt 70 minimum

L

The master gradation limits for SC-I shall be

changed.,dat the Aration median hep,
plotteFA\the Federal i y Adminisration

\

ttds a
straight line eloped fr*n

a modifiedFu imum density

curves and is As follows:

0 0.,*5 Power

riht,
apation unart approac

V

11;024Ction 6r m*

d.hal.
T

1- C'*%.584.-·f:-
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p = 100/51\·45

in which
i# .

g p = total percentarge passil a given sieve

4%€Of

\d = size of sieve opening

D = largest si>eye size in gradlon
\

A change in the gradatiohlimits will .perht
the Engineer to design their mi.;,,/6 more h
readil<achiedl the above MarstLe·-11 limitations.

/

This is desirablesince the stabN<ty curve
generally follows the density curve\Xhich
reduces air voids in 'lhe surface cour
However, a *inimum of 3 *prcent voids is
desirabl/due to flushing\kx asphalt under
traffic It is also necessay to maintain the
minimu flow so that the mix is not designed

22=aae.

too dry to achieve stability.
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THE CITY OF WICHITA

OFFICE OF DEPARTMENT OF LAW DATE July 31, 1980

TO ROBERT LAKIN, DIRECTOR OF PLANNING

FROM H. R. KUHN, ASSISTANT CITY ATTORNEY

SUBJECT Paving Manual

I am enclosing herewith the proposed Amendatory
ordinance relating to the paving manual -- both in
delineated form as well as in the proposed final form.

I do not think what you included in your "Section
2" o f your proposed ordinance would be properincluded
in the proposed ordinance. Any amendments subsequently
made to the design manual would have to be incorporated
by reference in a new ordinance such as we are doing
with Section 1.

If I can be of further assistance, please advise.

spec u ly s itted,

ASSISTANT CITY' ATTORNEY

HRK:mb

Enclosure

CC: John Dekker

4. Te - =IyED
AUG 1 1980

METROPOLITAN PLANNING
ROUTE O -

r
r

. 37/,A· '

0-



0

.fijtte

.R

t

ORDINANCE NO. 45*to
AN ORDINANCE INCORPORATING BY REFERENCE THE REVISED

EDITION OF THE DESIGN MANUAL FOR PAVEMENT THICKNESS

FOR RES IDENTIAL STREETS WITIIIN THE WICHITA METRO-

POLITAN AREA; AMENDING SECTION 1 OF ORDINANCE NO.

36-572 OF THE CITY OF WICHITA, KANSAS; AND RE-
PEALING THE ORIGINAL OF SAID SECTION.

BE IT ORDAINED BY THE GOVERNING BODY OF THE CITY

OF WICHITA, KANSAS.

SECTION 1. That Section 1 of Ordinance No. 36-572 of

the City of Wichita, Kansas, be and hereby is amended to read as
follows:

SECTION 1. Thc "Cupplcmcntary ravcmcnt Thicknor- n-e:gn

M·aniserb-Ber--Rcridential Ctrects Within thc Wiohita Metropolitan

A-ree'l, published ty Profcosional Enginccring Consultants, P.A.,

Geteber-19-79 DJillon, including the appcndiccc and design graphs

allua,-3 Ll.acto, iJ by rcf-rcnce incorporated in and by thic

314*kation madc a part of this ordinanoc + fully as thcugh rot

ferth·-ab·-beng th herein, and is hcrcby adopted as thc dccign,

mater-ieb-ang construction manual for residential ctrccts cf tho

ei-2-7 -eS-Wiel'ri-ba· r -*arreae.

*tted.

SECTION 1. The revised Edition of the "Pavement Thick-

ness Design Manual for Residential Streets Within the Wichita

Metropolitan Area August 1980 Edition, including appendices

and design graphs attached thereto, and designated as the "Design

Manual for Pavement Thickness for Residential Streets Within the

4//J
Wichita Metropolitan Area", is by reference incorporated in and

by this publication made a part of this ordinanace as fully as

though set forth at length herein, and is hereby adopted as the

design, material and construction manual for residential streets

of the City of Wichita, Kansas.

P

&53
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SECTION 2. The original of Section 1 of Ordinance No.

36-572 of the City of Wichita, Kansas be and the same is hereby

repealed.

SECTION 3. That this ordinance shall take effect and be

in force from and after its adoption and publication in the

official City paper.

ADOPTED AT WICHITA, KANSAS

ATTEST:

Mayor

City Clerk

(SEAL)

Approved as to form City Attorney

1f; ·1  ;
04
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ORDINANCE NO.

9739€y

AN ORDINANCE INCORPORATING BY REFERENCE THE REVISED
EDITION OF THE DESIGN MANUAL FOR PAVEMENT THICKNESS ret

FOR RESIDENTIAL STREETS WITHIN THE WICHITA METRO-
POLITAN AREA; AMENDING SECTION 1 OF ORDINANCE NO. 49'
36-572 OF THE CITY OF WICHITA, KANSAS; AND RE- »3.*2

PEALING THE ORIGINAL OF SAID SECTION.
3394?

BE IT ORDAINED BY THE GOVERNING BODY OF THE CITY
OF WICHITA, KANSAS.

SECTION 1. The revised Edition of the "Pavement Thick-
ness Design Manual for Residential Streets Within the Wichita
Metropolitan Area" August 1980 Edition, including appendices
and design graphs attached thereto, and designated as the "Design
Manual for Pavement Thickness for Residential Streets Within the
Wichita Metropolitan Area", is by reference incorporated in and
by this publication made a part of this ordinance as fully as
though set forth at length herein, and is hereby adopted as the
design, material and construction manual for residential streets
of the City of Wichita, Kansas.

SECTION 2. The original of Section 1 of Ordinance No.
36-572 of the City of Wichita, Kansas be and the same is hereby
repealed.

SECTION 3. That this ordinance shall take effect and be
in force from and after its adoption and publication in the
official City paper.

ADOPTED AT WICHITA, KANSAS,

ATTEST:

tty:44,
Mayor

City Clerk

(SEAL)

Approved as to form City Attorney

u
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ORDINANCE No.

AN ORDINANCE AMENDING SECTION 1 OF ORDINANCE NO.
36-572 REGULATING THE CONSTRUCTION OF RESIDENTIAL
STREETS WITHIN THE CITY OF WICHITA, KANSAS; ESTABLISH-
ING CRITERIA AS TO PAVEMENT THICKNESS AND DESIGN,
MATERIAL AND CONSTRUCTION AND REPEALING SAID SECTION
1 OF ORDINANCE NO. 36-572.

BE IS ORDAINED BY THE GOVERNING BODY OF THE CITY OF
WICHITA, KANSAS:

SECTION 1. Amend Section 1 of Ordinance No. 36-572 to read
as follows:

"The Design Manual for Pavement Thickness for Residential

Streets( for Residential Areas, August 1980, is by reference
incorporated in and by this publication made a part of this

ordinance as fully as though set forth at length herein, and

is hereby adopted as the design and material manual for all

urban residential streets of the City of Wichita, Kansas".

SECTION 2. In order to provide for new developments in

regard to materials and construction practices, provision is

hereby made to supplement and add to the material standards

contained in Section II B of the design manual. Any changes

certified by the City Engineer shall be submitted to the City

Commission to be approved and filed as a City Clerk agenda

item and shall be filed with the City Clerk in the same manner

as the original design manual.

SECTION 3. Section 1 of Ordinance No. 36-572 is hereby 1

repealed.

SECTION 4. That this ordinance shall take effect and be

in force from and after its adoption and publication in the

official City paper.

ADOPTED at Wichita, Kansas, this day of
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0

Mayor

ATTEST:

Donald Gis#ick, City Clerk

Approved as to form:

John Dekker, Director of Law
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THE CITY OF WICHITA

OFFICE OF Public Works Engineering DATE July 29, 1980

TO Robert A. Lakin, Director of Planning

FROM Dean Sellers, Acting City Engineer

SUBJECT Paving Manual

Steve Lackey reviewed the revised design manual you prepared. It is
okay.

0
A.,-- 1.u.-

Dean Selers
Acting City Engineer

DS:ck

1431.4

JUL 30 1980
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WICHITA-SEDGWICK COUNTY
METROPOLITAN AREA PIANNING DEPARTMENT

$1
:'APC HEARING DATE: 7-3-80

$

Case no. 2-2258 Request: "AA" to "R-6"

Location: Northwest corner of Elm and Hoover

Reason: The property is approximately 250' deep which would waste
a lot of ground with single-family houses facing roover.
Multiple-family development would act as an excellent
buffer against I-235 in that apartments would face Hoover
with parking being next to I-235.

Acres: 2.86 Size: 232' x 462' (irregular shape)

Land Use Zoning

 Existing
Single-family & undeveloped "All"

North Single-family "1Al

East Single-family "AA"

4 South Single-family "AA"

F West I-235 Highway ----

Necessary street right-of-way to be acquired at the time of
platting.

Platted: No History: None

COMMENTS:

1. The following items should be considered by the Planning
Commission in making findings of fact:

The applicant is requesting a change of zoning from the
"AA" Single-family District to the "R-6' General Residence
District for an unplatted tract of land containi J
approximately 2.86 acres and occupied in part by a single-
family residence.

Subject property is on an unimproved collector street
(Hoover) and lies one block north of a major street (Central) .
Properties to the north, south and east are developed with
single-family residences, west is I-235 Highway.
The requested "R-6" district permits 29 dwelling units per
acre which would allow the construction of approximately

m==AK
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Page 2
Z-2258

I·:APC AGENDA

7-3-90

72 dwelling units to be constructed on the site. The "R-5"
district permits 17.4 dwelling units per acre which would
permit approximately 49 dwelling units to be constructed.

A recommendation of approval of a change of zoning should
be subject to platting within one year from the date of
approval by the Board of City Commissioners or the case be
considered denied and closed; and that the ordinance
establishing the zone change not be published until the
plat has been recorded with the Register of Deeds.
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FOREWORD

The purpose of this Pavement Thickness Design Manual is to
4443

provide design criteria based on the findings and the recommen-

dations of the report "Pavement Design and Feasibility Study for

Residential Streets Within the Wichita Metropolitan Area", dated

April 1979 (hereinafter referred to as the Paving Report) pre-

pared by Professional Engineering Consultants Inc., Wichita, Ks.

During the preparation of the Paving Report, meetings were held

with the City and County Departments of Public Works and it was

determined that the criteria and methodology utilized in estab-

lishing pavement thicknesses was acceptable to both agencies.

The report was accepted as meeting the requirements of the

Consultant's engineering agreement, however the consultant was

instructed tovprepare a supplementary design manual based on
the following conditions:

1. The 40-year pavement design lie (minimum) as
recommended by the Consultant in the Paving

Report was satisfactory.

2. Additional preliminary testing of subgrade soils

and additional project site inspection and test-

ing above the present levels could be utilized for

pavement design and control of construction materials.

f
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Page 2
Z-2258

rAPC AGENDA
7-3-80

72 dwelling units to be constructed on the site. The "R-5"
district permits 17.4 dwelling units per acre which would
permit approximately 49 dwelling units to be constructed.

A recommendation of approval of a change of zoning should
be subject to platting within one year from the date of
approval by the Board of City Commissioners or the case be
considered denied and closed; and that the ordinance
establishing the zone change not be published until the
plat has been recorded with the Register of Deeds.
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3. More than a single pavement thickness standard

was acceptable, but some limitation was preferred.

This would permit the engineer greater latitude

in the design process, which hopefully will pro-

vide the most economical section for a given loca-

tion within the Study Area.

In this era of spiraling construction costs resulting in very

high special assessments in newly developed areas, it is appe
rent that more engineering is necessary to conserve materials

and energy, reduce construction costs, and to improve quality

control. It is the engineer's responsibility to keep abreast

of new techniques, products and equipment which will provide a

cost effective facility for any required service and to provide

proposals to the governing bodies for change to these criteria

as good engineering practice dictate.

Therefore, the design engineer should be cautioned that the

design and recommendations presented in this Manual are valid

only for the local area residential streets and are not to be

considered as permanent in regard to time.

L
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Z-2250

MAPC AGENDA-

7-3-90

72 dwelling units to be constructed on the site. The "R-5"
district permits 17.4 dwelling units per acre which would
permit approximately 49 dwelling units to be constructed.

A recommendation of approval of a change of zoning should
be subject to platting within one year from the date of
approval by the Board of City Commissioners or the case be
considered denied and closed; and that the ordinance
establishing the zone change not be published until the
plat has been recorded with the Register of Deeds.
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SECTION I

PAVEMENT DESIGN PROCEDURES

A. Soils Investigation

1. General -

It is determined that a subgrade support value

having a CBR of 10 for design purposes could be

attained without changing specifications or

design procedures for residential streets of the

<Wsp,i>· A of W existing prior to 3-11-80. This includes
AsT* A-

using 95% .1,ee®*6·g;698 as the standard for compac-
R

tion. A CBO of 20 can be expected if the compac-

tion effort wan increased in the specification to

90 percent of maximum dry density as determined

by ASTM D- 1557- 70. ¥Hli,eMis-prapese#-hete*·,b. To

obtain CBR value greater than 10, 90% maxi  den-
sity ASTM D-1557-70 shall be used.

It is recommended that CBR values of subgrade

support greater than 20 should not be utilized

for residential street design purposes. There-

fore thickness less than five and one-half

inches (in thickness shall not be permitted. As

higher CBR values are used, the possibilities

f 9%&4
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MAPC AGENDA
7-3-90

72 dwelling units to be constructed on the site. The " R-5"
district permits 17.4 dwelling units per acre which would
permit approximately 49 dwelling units to be constructed.

. A recommendation of approval of a change of zoning should
be subject to platting within one year from the date of
approval by the Board of City Commissioners or the case be
considered denied and closed; and that the ordinance
establishing the zone change not be published until the
plat has been recorded with the Register of Deeds.
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of having localized areas of deficient subgrade

support increase#; and can result in not obtain-

ing the design or service life of the pavement.

The formulas do not take into consideration any

loss of pavement strength due to weathering over

the 40-year design life and the problems of frost

penetration into the subgrade. For these reasons,

the five and one-half inch thickness is considered

as the minimum or bottom for 40-year design life.

2. Preliminary Soils Survey, Tests and Report -

Field sampling and laboratory testing of soils for

pavement subgrade shall be conducted by experienced

personnel familiar with standard test procedures.

Slight variations in testing procedures can have

significant effect on the reliability of test

results which could affect the pavement service
life.

The personnel conducting the soils survey should

have preliminary street plans and profiles so that

the actual frequency of spacing and depths of soils

borings can be determined in the field. The boring

locations are discretionary and are to be adjusted

to the size of the project and field observations

of change in the soil types.

The number of tests to be conducted on the soil

samples depends on the level of history and

1 /.1 0
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Page 6
MI PC AGENDA

7-17-90

15. Case 140. DR 30-12

Request: Special permit to establish a non-discharging
facultative wastewater treatment lagoon

Locatiog: 1/2 mile south of 53rd Street North and lying west
of I-135 Highway.

16. DR 80-14 - Request by City Coruission to consider changes to
the zoning ordinance regarding taverns.

17. Other Matters

'%%%
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Robert P. Lakin
Secretary
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documentation of soil classifications in the

project area. A particle size analysis ASTM

D-422-63, liquid limit ASTM D-423-66, and plastic

limit ASTM D-424-59, is to be run to determine the

general classification of each soil expected to be

found in the subgrade.

For CBR value greater than 10, similar samples as

determined by the above analysis should be combined

and tests run to determine maximum dry density in

accordance with ASTM D-1557-70 and CBR values as

provided in ASTM D-1883-73 (96-hour soaked sample)

for each soil type. Obvious clay soils shall be

tested to establish the required lime content and

the parent soil treated accordingly prior to conduct-

ing the density and CBR tests.

914.
294< A summary or report of the soil survey shall be

submitted to the design engineer so that a final

determination can be made on the pavement thick-

ness and subgrade stabilization required for the

project. CBR values can be converted to approximate

plate bearing values or modulus of subgrade reaction

"k" by use of Table 1-1. However, verification of

this table should be accomplished by conducting plate

bearing tests on the final subgrade.
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F? PC AGENDA
7-17-80

15. Case No. DR 00-12

Request· Special permit to establish a non-discharging
facultative wastewater treatment lagoon

Location: 1/2 mile south of 53rd Street North and lying west
of I-135 Highway.

16. DR SO-1.4 - Request by City Comission to consider changes to
the zoning ordinance regarding taverns.

17. Other Matters

Robert 7. Lakin
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TABLE 1-1

APPROXIMATE RELATIONSHIP OF SOIL BEARING VALUES

B. Traffic Consideration

A review of Section IV.A. 2.c. and d. in the Pavement

Design and Feasibility Study For Residential Streets

April 1979, prepared by Professional Engineering

Consultants, P.A. Engineer, is necessary for establish-

G ing the number of applications of equivalent 18-kip
J

single axle loads for Local and Collector residential

.ff streets over the 40-year design life is established as

117,000 and 290,000 respectively for the two categories

of residential streets. A line has been added and

labeled at these points on the design graphs for rigid

and flexible pavement as presented in this manual (Fig.

2-1 & 2-4).

1112%
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MAPC AGENDA
7-17-80

C. The final plat tracing shall indicate a 20-foot building
setback from the east line of the contingent street dedica-
tion. The applicant is hereby advised that no expansion
of the existing structure within this setback will be allowed.

D. The applicant or his engineer shall meet with City Engineering
regarding the possible need to establish an access easement for
the shared opening to the north.

E. Recording of the plat within 30 days after approval by the
Board of City Commissioners.

ZONING:

11. Case No. Z-2261

Request: " R- 5" to '; BB"

Location: Last side of Tyler Road, in an area north of Bekemeyer.

12. Case No. 2-2262

Request: "R-5" to "BB"

Location: East side of Tyler Road, in an area between Bekemeyer
and Ninth.

13. Case No. 2-2263

Request: "AA" to "A"

43»36
%2493 Locations North side of Pawnee, in an area between Rock and

Webb Roads.

14. Case No. 2-2264

»'9 '.. 3

Request: "BB" to 'LC"

Locations Northwest corner of :'eridian and Esthner.

0
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, Although it is possible these values are on the high

side as an average for each category of residential

street, some compensation for loss of serviceability

due to weathering is provided in the thickness design.

The formulas as provided in the AASHO Interim Guide and

utilized in the design graphs are based on straight line

dynamic loading repetitions for loss in serviceability

without regard to losses for weathering of the pavement

structure.

C. Pavement Type and Thickness Selection

1. Flexible Pavement -

From review of the design graphs for flexible and rigid 3%;403<

pavement (Fig. 2-1 & 2-4), it is apparent that the flex-

ible pavement thickness is much more susceptible to sub-

grade support than is the rigid pavement. This is to be

expected since flexible pavement thickness is based on a

component layer concept while rigid pavement is based on

a concept of development of internal bending stresses

within the pavement slab. Therefore, the design engineer

is cautioned that variations in subgrade support for

flexible pavement cannot be tolerated to the extent

permitted for rigid pavement. · Th+,s the preliminary

soils investigation and job-site ,_.ality control should

.,1'122
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Mr.PC AGENDA
7-17-90

C. The final plat tracing shall indicate a 20-foot buildingsetback from the east line of the contingent street dedica-tion. The applicant is hereby advised that no expansionof the existing structure within this setback will be allowed.«84;*

D. The applicant or his engineer shall meet with City Engineeringregarding the possible need to establish an access easement forthe shared opening to the north.

E. Recording of the plat within 30 days after approval by theBoard of City Commissioners.

ZONING:

11. Case No. Z-2261

Request: "R-5" to "BB"

Location: Dast side of Tyler Road, in an area north of Bekemeyer.
12. Case No. Z-2262

Request: "R-5" to "BB"

Location: East side of Tyler Road, in an area between Bekemeyerand Ninth.

?f#?%5>flf
13. Case No. 2-2263

Request: "AA" to "la"4%24

Location: North side of Pawnee, in an area between Rock andWebb Roads.

14. Case No. 3-2264

Requests "BB" to "LC"

Location: Northwest corner of Heridian and Esthner.
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both be more detailed where flexible pavements are
proposed.

After receipt of the soils survey, the minimum CBR

value to be used for pavement thickness is established.

Utilizing the "Design Graph for Flexible Pavement"

(Fig. 2-1), proceed vertically up the lines labeled for

either Local or Collector residential street to the point

of intercept with the given CBR value of subgrade support;45. Ail

then horizontally to the required thickness of asphalt

pavement as shown in Figure 2-1. It is intended for the

indicated thickness of flexible pavement to contain a
two-inch surface course with the remainder as base

course(s). Both surface and base course shall have the

specified minimum Marshall stabilities noted in Figure
2-1.f.329

For a Local residential street, a subgrade having a CBR

of 10 requires 7 inches of asphalt pavement and a sub-

grade with a CBR of 20 requires 5-1/2 inches of asphalt

pavement or a difference of 1-1/2 inches. It should

normally be more feasible to modify the subgrade by

stabilization or treatment to attain a CBR in the 10 to./

20 range for residential streets as discussed previously

in Paragraph A.1 of Section I than to use the considerably

greater pavement thicknesses required for low CBR values.

kL
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Page 3
MAPC AGENDA
7-17-80

8. S/D 90-45 - Final plat of Caliendo 5th Addition, generally
located on the east side of Hillside in an area south of
Gilbert Street.

Rettl:*4d
/,4¥46. 1 ·<,4

Engineer: Baughman Company
Acreage: 0.30

Number of lots: 1

SUBDIVISION COMMITTEE RECOMMENDATION: JULY 10, 1980:

That this plat be approved subject to:

A. The final plat tracing shall indicate a 20-foot building
41-- setback from the new property line adjacent to Millside.

The applicant is hereby advised that no expansion of the
existing structure within this setback will be allowed.

lt, j·J

Che access control on the final plat tracing shall be revised
to indicate "access control except for one opening".

Recording of the plat within 30 days after approval by the
Board of City Commissioners.

S/D 80-28 Final plat of the Second Addition to Cedar Ridge,
(formerly named 6th Addition to Cherry Creek Hills), generally
located at the northwest corner of "t. Vernon and Webb Road.

Engineer: Baughman Company ./-1.
; creage: 32.7+

Number of lots: 128 - li%

SUBDIVISION COMMITTEE RECOMMENDATION; JULY 10, 1980:

That this plat be approved subject to: ./bl

A. The applicant shall obtain from the adjacent property
owner to the south the dedication of the balance of
right-of-way for Mt. Vernon.

B. The applicant shall guarantee the paving of all streets
being platted, including Mt. Vernon but excluding
Webb Road.

C. The applicant shall guarantee construction of sidewalks
along both sides of the collector streets (Cypress
and Mt. Vernon/Longford).

D. The applicant shall guarantee- construction of storm sewers
to drain all streets.

WN'*Ibbi
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·2.43 taken from treated subgrade material on intervals

selected by the field engineer.

PAVEMENT MATERIALS AND CONSTRUCTION ,/ 13>'er

General

Section I, Pavement Design, includes the standards

for thicknesses for both rigid and flexible pavements

to be used on Residential "Local" and "Collector"

streets. These standards were based on the assumption

that materials and construction details for the pave-

ments will meet certain minimum requirements.

Utilization of materials and construction details

contained herein should prevent sacrifice of quality

and performance of the pavement regardless of the pave-

ment type selected. The proper requirements are to be

provided for in the specifications to assure control of

all materials and construction methods incorporated in

the work. Strict attention shall be given to laboratory

and field testing of materials and to providing adequate

inspection of the construction to assure compliance with

the specifications in regard to quality of the work.

itt*f· -
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. Rigid Pavement

Portland Cement - Cements complying with the

requirements of ASTM C-150 shall be used. Type II

cement is preferred for street construction due to

its greater uniformity but Type I cement can be used

satisfactorily. Alkali content of the cements should

be limited.

344*

Curr-ent-City' specifications speclly Type i portland c@mont

with-the-·tise--vf-TFFEYI permitted when -adENBifil€1 -iii

writing.. by ..the·--Engineer.-·lme=-SFEetfi-tatiair 51§6--IliRit

kha._otal Al][ali" content of the cement. Type II cement
474

-7 shall be used except with the use of Type I or Type III

may be permitted with the Engineer's written approval.

Fine Aggregate - Fine aggregates used in the mix shall

comply with ASTM C-33.

Coarse Aggregate - Coarse aggregates, 3/4 inch maximum

size (ASTM Size No. 67), may be used in the mix to comply
with ASTM C-33 with the following additional requirement:

Absorption - Maximum of 3.5 percent.

4 Admixtures - This group of materials is defined as

any ingredient other than portland cement, aggregate and

water that is introduced into the concrete mixture to

modify its properties and make the concrete more suitable

034*Ruf.13':>- "
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for the work at hand. Several of these materials can

provide significant benefits and should be considered

for street pavement construction.

Air entrainment is the formation of millions of very

small, finely dispersed air bubbles within the fresh
2*94

concrete. The presence of these bubbles, with proper

size and spacing, provides the hardened concrete with

greatly increased resistance to freeze-thaw action. Also

the concrete is less susceptible to the corrosive attack

by de-icing chemicals. Air entrainment is provided by

introducing into the mix an approved material complying

with ASTM C-233. Neutralized vinsol-resin is widely used

as an air-entraining agent.

Water Reducing Agents (WRA) are materials which, when

introduced into the concrete mixture, reduce the amount

of mixing water required to produce a given workability

(slump). WRA may be of three types: (1) Water-Reducing;

(2) Water-Reducing and Set-Retarding; and (3) Water-

Reducing and Set-Accelerating. All types are covered

/ by ASTM C-494 and materials may be used . Accelerators

are materials which increase the rate of hardening and
..27·

strength gain of the concrete. By far the most

prevalently used accelerator is calcium chloride. This

material is normally added to the concrete mixture in
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solution with a portion of the mixing water. For

concrete placement during periods of cold weather

(temperatures below 45IF) the use of an accelerator

can be beneficial. The hydration of portland cement

is affected by temperature and does not occur at normal

rates with temperatures of the mix below 500F. Calcium

chloride appears to act as a catalyst when added to the

concrete under such conditions and in many cases allows

the hydration of the cement to proceed at normal rates

with lower air temperatures.

Retarders are materials which inhibit the initial

hardening of the plastic concrete by slowing down the

initial rate of hydration of the portland cement. Widely

used retarders are sulfonated lignins, hydroxylated

carbox€_ilic acids, and hydroxylated polymers. The latter

two types of retarders generally do not contain any

calcium chloride. Use of retarders can be of significant

benefit for street pavement construction during hot

weather. Their use can frequently provide the time needed

to properly finish the pavement surface before initial

set of the concrete occurs.

 Proportioning - The design standard assumed a
Modulus of Rupture (MR) at 28 days of 550 psi. This

will normally equat€ to a 28 day comprensive strength

of about 4000 psi. Minimum cement factor would be 6.5

44:':*2 ··I
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bags per cubic yard and maximum water cement ratio

of 5.5 gallons per bag. Maximum slump would be 3

inches. Concrete would be air-entrained with air

content of 5 to 8 percent. Total aggregate in the

concrete mixture to contain 30 to 60 percent material
retained on the No. 4 screen.

Construction Details - The recommended design

standard is based on plain or reinforced concrete with-

out load-transfer dowels at transverse joints. If

reinforcing steel is used it should be uniformly distributed
across the pavement section. Spacing of transverse con-

traction joints should be based on the slab thickness
7

and the amount (if any) of reinforcing provided. Expansion

joints would be placed at intersections, structures, and
significant changes in horizontal alignment. Joints

would be sealed with Hot-Pour joint sealant. Curing of

the finished slab for a minimum of 3 days by approved
methods would be required.

. Flexible Pavement
Asphalt Cement. For Flexible pavement Penetration

Graded asphalt cement complying with AASHTO M 20 shall

be used. A penetration grade of 60-70 is suggested;

however, the penetration grades of 40-50 and 65-100 can
be used successfully.

t.lk -:· ' ' 'I:'2$/.
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b 15 Asphaltic Mixtures. Aggregates and mixtures comply-
ing with the requirements of ASTM D 3515, Hot-Mixed, Hot-

Laid Bituminous Paving Mixtures, with modifications for

use of local materials to the extent feasible shall be

used. This includes limitations on absorption and
9,43?*LI

deleterious substances in the aggregates and the pro-

vision for Marshall stability requirements.

0 £ Construction Methods. The mixing, spreading and

compaction of bituminous mixtures shall require a

compaction of 95 percent of a voidless mixture of

Marshall test densities.

d *f General. It appears desirable to"li&96715-etter --'
control of asphalt cement grades being used in ·-bituminous

mixtures than-the present penetration grade of 60-70 (AC-3) ,

Aq -=+Ahlished -in ASTM -D- 946.-' it-·is-recommended-tha-t-

conaideration be q.ilLen-la--using-the iscosity graded

asphalt cement AC-10 or 20 as determined by ASTM D-3381.14#k,
¥ However, it is recognized that it would be difficult to

administer this test or requirement without implementation

of this requirement by the Kansas Department of Trans-

portation. It is understood that KDOT now intends to

conduct a small scale testing program in District No. 1

for utilization of viscosity graded asphalt cements.

·it· I
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It is necessary to have the aggregate hard enough to

minimize fracturing or breakdown under compaction or

traffic. Therefore desirable the Los Angeles Abrasion

Text Method for maximum wear of 40 percent including a

sodium sulfate weighted loss of not more than 15 percent

as is specified in ASTM D-1073 for fine aggregates shall

be specified.

An absorption limit of 4 percent on aggregates shall be

specified. The use of fly ash as a mineral filler

supplement may be permitted since in some cases it appears

to be superior to both lime or stone quarry dust with

regard to creep of flexible pavement.

Bituminous mixtures for base courses being designed by

Marshall tests are to be used. The recommended Marshall

requirements tested in accordance with ASTM D 1559 are:

Stability (Minimum) 1000 lbs.

Flow 0.08 to 0.16 inch

Percent voids in compacted sample 3 to 7

Percent voids filled with asphalt 70 minimum

With regard to surface course bituminous mixture, the

BM-2 gradation provides better control for stability

than does the SC-I master gradation limits.

'74,7-'
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It is recommended that the specifications for the surface

course include the Marshall requirements as follows:

Stability (Minimum) 1600 lbs

Flow 0.08 to 0.16 inch

Percent voids in Compacted Sample 3 to 5

Percent voids filled with asphalt 70 minimum

The master gradation limits for SC-I shall be changed so

that the gradation median when plotted on the Federal

Highway Administration 0.45 Power Gradation Chart

approaches a straight line. This chart was developed

from a modified Fuller equation for maximum density

curves and is as follows:

p = 100 (%) .45

in which

p = total percentage passing a given sieve

d= size of sieve opening
r

D = largest sieve size in gradation

A change in the gradation limits will permit the Engineer

to design the job mix to more readily achieve the above

Marshall limitations. This is desirable since the

stability curve generally follows the density curve which

reduces air voids in the surface course. However, a

minimum of 3 percent voids is desirable due to flushing

J
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of asphalt under traffic. It is also necessary to
5j3&

maintain the minimum flow so that the mix is not designed

too dry to achieve stability.

h
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93

.

The purpose of this Swpptementacy Pavement Thickness Design Manual is to „-•••in
semMmrkevthe findings and the recommendations of the report "Pavement Design

and Feasibility Study for Residential Streets Within the Wichita Metropolitan

Area", dated April 1979 (hereinafter referred to as the Paving Report,-1 47
d'.+U. J Cy·--1 4.-01= 51-, 06.U•w 6=5, I
During the preparation of the Paving Report, meetings were held with the City

and County Departments of Public Works and it was determined that the criteria

and methodology utilized in establishing pavement thicknesses was acceptable

to both agencies. The report was accepted as meeting the requirements of the
': I

Consultant's engineering agreement, but-the...vconmended.-pavement.section or

standard for each type of pavement and category of residential street was

not fomally adopted.

This status quo remained until a joint meeting between the City, the County

and the Consultant was held on September 19, 1979. At this meeting, areas of

agreement or compromise were explored in order to reach a solution acceptable-

to-both-parttes-. #e Consultant was instructed to prepare a supplementary
design manual based on the following conditions:

1. The 40-year pavement design life (minimum) as recommended by the

Consultant in the Paving Report was setisfactory.

i
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.mimm"IMI/#F 2. Additional preliminary testing of subgrade soils and additional

project site inspection and testing above the present levels could

be utilized for pavement design and control of construction materials. C.

ji-

3. More than a singl e pavement thickness standard was acceptabl e,
but some limitation was preferred. Thiswould permit the engineer

greater latitude in the design process, which hopefully will

provide the most economical section for a given location
within the Study Area.

In this era of spiraling construction costs resulting in very high special
assessments in newly developed areas, it is apparent that more engineering is
necessary to conserve materials and energy, reduce construction costs, and to
improve quality control. It is the engineer's responsibility to keep abreast
of new techniques, products and equipment which will provide a cost effective . of

-11 4.w U.-.&-* . 6-•·,U.4.,facility for any required serviceo-A.52 p.-Ic- f,«02,t·-4/ 5/er· 141-,572 ;
-16 -t:Le. 0©54. A, A '•t'10 2- W.£Ll'e.14.- 1.22. c ·

Therefore, the design engineer should be cautioned that the design and recom- 
mendations presented in the-Ba·,+1·9-Report-and this Manual are valid only for

the local area residential streets and are not to be considered as permanent 
in regard to time.

:2,«J.
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SECTION I

Wli

/4,7/...£'I

PAVEMENT DESIGN PROCEDURES

A. Soils Investigation

1. General -

Review of Section III J Soils and Section IV.A.1. in the
Pavi ng Repgrit i s recomnended to obtai n suggested subgrade

j9support values within the Study Area. It was determined that
subgrade support value having a CBR of 10 for design pur-

poses could be attained without changing ettrrent specifica- J .,££:ZI44t4 tl Ltions or design procedures for residential streets. Ltjas
--also establ ished that # CBR of 20 cld-be expected if the
compaction effort was increased in the specification to
90 percent of maximum dry density as determined by ASTM
D-1557-70, which is proposed herein. 10 1..2- c /3/2. -,··*-» 9 '6
Iti'..1 61 4 0 14 496. 3- A 5-7/•, 9-)5-57-70 .1.-U L i •, cl

M

It is recommended that CBR values of subgrade support greater

a

%44

>45092

f )*AR

.ir'21

than 20 should not be utilized for residential street design
T ks. 3,4-

purposes. 1*+9-i-5.-especially-cniti-ea-1--es·-the pavement thick- , 1 6.C£64/1. 2,- W . 4. 1 L.-4
,h L.27

/ -61 -M

ness app:zoaches=- tive and one-hal f i nch m.1-n·imum. As higher v
CBR values are used, the possibilitie76f having localized
areas of deficient subgrade support increases and can result
in not obtaining the design or service life of the pavement.

I·n-addition;--as -di SCUsed in-the. Raving-Report, he formul as
.gl'90&.ma¢a*

>/ b•·,1-I- 3 - R.4,) , 7.-Au L. .241.6 6.c.-£-.9 959>As;,1
rly.fr

5 hiukula .



do not take into consideration any loss of pavement strength

due to weathering over the 40-year design life and the problems

of frost penetration into the subgrade. For these reasons, the
15

five and one-half inch thickness shet+d-be consi dered as the

minimum or bottom for 40-year design life, Unti-1-more-exprrionrp

nhuse-thinner-sections-4+·obtained-_-

2. Preliminary Soils Survey, Tests and Report -

Field samplig and laboratory testing of soils for pavementA-,i.„.d
subgrade shou}d¥be conducted by experienced personnel familiar

with standard test procedures. Slight variations in testing

procedures can have significant effect on the reliability

of test results which could affect the pavement service life.

L

%283

The personnel conducting the soils survey should have prel imin-

ary street plans and profiles so that the actual frequency of

spacing and depths of soils borings can be deternined in the
04.-6 *..

field. The boring locations show+6-be discretionary and ean--

be adjusted to the size of the project and field observations

of change in the soil types.

The number of tests to be conducted on the soil samples depends

on the level of history and documentation of soil classifica-

tions in the project area. A particle size analysis ASTM D-422-63,

liquid limit ASTM D-423-66, and plastic limit ASTM D-424-59,

-2-

t·31.9

925-
,%,r. , F,
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shouht be run to determine the general cl assification of each
soil expected to be found in the subgrade.

Ra

44,-1 62 1.-4 9-·«.-1724 10) -- --.
V>imilar samples as determined by the above analysis should be

4*w'....
-i'

combined and tests run to determine maximum dry density in
-13U.-*accordance with ASTM D-1557-70 4Ad CBR valued as provided in .52 

p..1.utal f ' r. L 44,- 12.· 0-'•-A·. 1 ..'*, £..7-ASTM D-1883-73 (96-hour saked sample) for each soil type. ;·„€)
Obvious clay soils shotr}d be tested to establish the required
lime content and the parent soil treated accordingly prior to

=.1-

conducting the density and CBR tests.
'.'B'Ele'

3

A summary or report of the soil survey shoul·d be submi tted to
the design engineer so that a final determination can be made i

on the pavement thickness and subgrade stabilization required
for the project. CBR values can be converted to approximate

plate bearinvaues or modulus of subgrade reaction "k" by
use of Table.11 in-the· Paving-+Report: However, verification%94?1 -
of this table should be accomplished by conducting plate bear-
ingtests on the final subgrale

TABLE 1-1

. /,4Ft.

APPROXIMATE RELATIONSHIP OF SOIL BEARING VALUES

m >AL--
0 j

B. Tratfic Consideration

""41
A review of Section IV.A.2..c. and d. in tht,e4¥+Repe», is neces-

-% 4
sary for establishing lhe number of applications of equivalent
18-kip single axle loads for Local and Collector residential streets

- -3- 4 - £ 5/3644 L.-1 0-*,4 A-Cul SLI; 0,-0*a-,
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over the 40-year design 1 ifMumber was determined as
117,000 and 290,000 respectively for the two categories of residential

streets. A line has been added and labeled at these points on the

design graphs for rigid and flexible pavement as presented in this

manual (Fig. 2-1 & 2-4).

al @El

0191.'.r
V It is possible these values are on the high side as an average for

each category of residential street, ·but-25-noted- in-the .Paving

*evort, some compensation for loss of serviceabil ity due to weather-

ing shoull!rprovided in the thickness design. The formulas as
provided in the AASHO Interim Guide and utilized in the design

graphs are based on straight line dynamic loading repetitions for

loss in serviceability without regard to losses for weathering of

the pavement structure.

C. Pavement Type and Thickness Selection
b.:.*4:

1. Flexible Pavement -

From review of the design graohs for flexible and rigid pave-

ment (Fig. 2-1 & 2-4)Sit is apparent that the flexible pavement
thickness is much more susceptible to subgrade support than is

the rigid pavement. This is to be expected since flexible pave-

ment thickness is based on a component layer concept while

rigid pavement is based on a concept of development of internal

bending stresses within the pavement slab. Therefore, the

ty

r9rm,-r,gm:m-,m-„:„*„,mi.n„.r·.tw,-.r-,1-'UrL ·n·ri„i ;-·..giel,"r",·pwl; ..mv? eT·-,v „ r.,,F' · 
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design engineer is cautioned that variations in subgrade

support for flexible pavement cannot be tolerated to the extent

permitted for rigid pavement. Thus the preliminary soils

investigation and job-site quality control should both be more

detailed where flexible pavements are proposed.

84:6422

After receipt of the soils survey, the minimum CBR value to be -/ 649'44

used for pavement thickness is established. Utilizing the - 99
-  434%

"Design Graph for Flexible Pavement" (Fig. 2-1), proceed verti-
4.>94

cally up the lines labeled for either Local or Collector

residential street to the point of intercept with the given CBR

value of subgrade support; then horizontally to the required

thickness of asphalt pavement as shown in Figure 2-1. It is

intended for the indicated thickness of flexible pavement to

contain a two-inch surface course with the remainder as base

course(5). Both surface and base course shall have the speci-

fied minimum Marshall stabilities noted in Figure 2-1.

1 11/

For a Local residential street, a subgrade having a CBR of

10 requires 7 inches of asphalt pavement and a subgrade wlth .i-.I:. I

a CBR of 20 requires 5-1/2 inches of asphalt pavement or a I.3.'91,9.
difference of 1-1/2 inches. It should normally be more feasible

to modify the subgrade by stabilization or treatment to attain

a CBR in the 10 to 20 range for residential streets as dis-

%

4

cussed previously in Paragraph A.1.Kthan to use the considerably
G.,ia•L.4C·,4,r

greater pavement thicknesses requireii for low CBR values.

, 91

2, 4 ·-.i yif'·2: <,·kill'.$». ; ·
-5- r
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Typical sections for Local and Collector residential streets are*t -' E

shown in Figures 2-2 and 2-3 respectively for flexible pavement.

It should be noted that when the thickness of asphalt pavement

drops below 7" the possibility of having a portion of bituminous

base below the curb and gutter section ceases. It is acknow-8
ledged that placing the curb and gutter over bituminous base

has many advantages; however, it should not be a condition for

determining the pavement thickness.

2. Rigid Pavement -

From a review of the "Design Graph For Rigid Pavement" (Fig. 2-4),
it can be seen that for a given application of equivalent 18-kip
single axle loads the difference in pavement thickness amounts
to approximately one inch over the whole range of subgrade

support values; whereas for flexible pavement (Fig. 2-1), the
difference in thickness is approximately five and one-half

inches. This illustrates that rigid pavement is not as sensitive

to subgrade support variations as is flexible pavement. However,
rigid pavement is more prone to problems from shrink-swell condi-
tions and frost heaving conditions within the subgrade.

After the minimum "k' value of subgrade support for the project

is established, the concrete thickness can be determined by

use of Design Graph for Rigid Pavement (Fig. 2-4). This is

accomplished by proceeding up the vertical lines labeled either

2-23 80 0
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Local or Collector residential street to the point of intercept

with the given "k" value of subgrade support; then horizontally

to the required thickness of concrete pavement. The thickness

should be rounded off to the nearest one-half inch increment.

As discussed in Paragraph A.1., it is normally more feasible

or desirable to modify the subgrade by stabilization or treat-

ment to attain a "k" value of 200 minimum. Typical sections

for Local and Collector residential streets are shown in

Figures 2-5 and 2-6 respectively, for rigid pavement.

4
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SECTION II

QUALITY CONTROL

A. Pavement Subgrade

/PO/
The project field representative stioutd be given a copy of the project

Soils Report along with a set of plans and specifications. This should

enable him to anticipate some problems that may be peculiar to the

project site for obtaining specific densities and subgrade support values.

For a given soil or treated materials the CBR value or Modulus of

Subgrade Reaction (k) is primarily a function of the degree of com-

paction. Soft areas or areas of undesirable subgrade soils, if

present in the project sites will normally become apparent during the

rolling or compaction process. It is therefore imperative for the

project representative (inspector) to be present for full time observa-

tion of the compaction process. Unsuitable subgrade material s·houtd be

removed and replaced with suitable material as directed by the project .
4.Ul tic t.*J-Enf A.. C\22U..f' .R

representative. Density tests stioutd-beonducted-overy-station (100 feet) -L

ang.the roadway in addi tion to every suspected probl em area and where ./m

kenching--for utilities was accomplished. For flexible pavement, the
I 1-1.

0.-
spaci ng for densi ty tests shoul d be decreased/to fifty feet or less for-----
reasons,-previously discussed.

'Kk£·*721 6.(*KE r.ut/ AP...._.
1 If lime tred tment of the subgrade is required for the project

 plasticity index tests stloull be run on samples taken from treated
subgrade material on intervals,of-250 to 300-feet·= <

8
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SECTION *M - PAVEMENT TAATERIALS AND CONSTRUCTION

Q
73·96*

-911*11

4%92 **24
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A. GENERAL ( 1 -1-„40-
-9-- €··=77- ·

Section 21, Pavement Design Rreeedures, pugunted the reeelimendedkthi cknesses
t Ad J& tr..4

for both rigid and flexible pavements to be used on Residential "Local" and
QI *, g..4-'

"Collector" streets. These reeenmenda·t-1-ens were based on the assumption

that materials and construction details for the pavements 21;dieet
certain minimum requirements.

Utilization of materials and construction details 86-di-seussed-in-

-Seetien-YIP should prevent sacrifice of qual ity and perfonnance

of the pavement regardless of the pavement type selected. The

proper requirements Geri be provided for in the specifications to

assure control of all materials and construction methods

incorporated in the work. <.2.-D

g

,
Al'Jj

65*+s-thefefope-high-19....Pe€emmended=the·trict a ttenti onvbe gi ven
to laboratory and field testing of materials and to providing adequate 1

inspection of the construction to assure compl iance with the specifications L
in regard to quality of the work.

B. RIGID PAVEMENT

1. Portland Cement - The recommended design assumed that/
4&/23281 ements complying with the requirements of ASTM C-150 :LiZ-

be used. Type II cement is preferred for street construction

due to its greater uniformity but Type I cement can be used

satisfactorily. Alkali content of the cements should be

limited.

0

0

0

0 i'.43Current City specifications specify Type I portland cement

with the use of Type II permitted when authorized in

writing by the Engineer. The Specifications also limit

the "Total Alkali" content of the cement.

i.

0 11
47 d

ty:32:24 ·:43 0
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0
pecifications caltbr Type II cementkivith the /

v use of Type I or Type III.permitted with the Engineer's written

approval.

Bt#agencies requi re dement to meet ASTM C-150.

2. Fine Aggregate - The recolmended_design assumed fine

aggregates used in the mix would- comply with ASTM C-33.

Current City pd County specifications both comply with ASTM

C-33. Citgradation requirements however do not .require the
same amoudts of material passing the No. 50 and No. 100 screens

as re*mended by ASTM.

3. Coarse Aggregate - The-recommended-design--assumed··@1Mler

aximum size (ASTM Size NE39/goarse aggregates»sed in the D
mix Ji comply'with ASTM £33 an«the folloWing additional

requirement*t <:34

0- Absorption - Maximum of 3.5 percent , 1

Current City specificati°7'call for 11/2 inch maximum size
(ASTM Size No. 467) coar aggregate complying; with ASTM C33
except as follows.

Abrasion - Maximun| loss of 40 percent

Absorption - MaxiTum of 5.0 percent 

Soundness - Maxim loss 15 percent withnagnesium sulphate
48

1/ab.v *'
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0 .L
Current County specifications call for 3/4 inch maximum

0size material complying with ASTM,C-33 except as follows.

Abrasion - Maximum loss of 40 percent

Absorption - Maximum of 4' percent

@
4. Admixtures - This group of materials is defined as any

ingredient other than portland cement, aggregate and water that

is introduced into the concrete mixture to modify its properties

and make the concrete more suitable for the work at hand. Several

of these materials can provide significant benefits and should be

considered for street pavement construction.

»**793
........ag Air entrainment is the formation of millions of very small. finely

dispersed air bubbles within the fresh concrete. The presence of .....

these bubbles, with proper size and spacing, provides the hardened -
concrete with greatly increased resistance to freeze-thaw action.

'ima -·

Also the concrete is less susceptible to the corrosive attack

by de-icing chemicals. Air entrainment is provided by introducing

into the mix an approved material complying with ASTM C-233.

Neutralized vinsol-resin is widely used as an air-entraining agent. CIE#
g.m@

I'-te»

Water Reducing Agents (WRA) are materials which, when introduced

into the concrete mixture, reduce the amount of mixing water

required to produce a given workability (slump). WRA may be

of three types: (1) Water-Reducing; (2) Water-Reducing and

Set-Retarding; and (3) Water-Reducing and Set-Accelerating.
9.·,2 AL

All types are covered by ASTM C-494 and material stused sheul·d-

\comply wi th those requifirilifitk_

49

12
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Accelerators are materials which increase the rate of hardening and

strength gain of the concrete. By far the most prevalently used

accelerator is calcium chloride. This material is normally added

to the concrete mixture in solution with a portion of the mixing

water. For concrete placement during periods of cold weather

(temperatures below 45°F) the use of an accelerator can be

beneficial. The hydration -f portland cement is affected by

temperature and does not occur at normal rates with temperatures

of the mix below 50°F. Calcium chloride appears to act as a

catalyst when added to the concrete under such conditions and

in many cases allows the hydration of the cement to proceed at

normal rates with lower air temperatures.

Retarders are materials which inhibit the initial hardening of

the plastic concrete by slowing down the initial rate of hydration

of the portland cement. Widely used retarders are sulfonated lignins,

hydroxylated carboxcilic acids, and hydroxylated polymers. The latter

two types of retarders generally do not contain any calcium chloride.

Use of retarders can be of significant benefit for street pavement

construction during hot weather. Their use can frequently provide

the time needed to properly finish the pavement surface before
initial set of the concrete occurs.

5. Proportioning - The recommended design assumed a Modulus of

Rupture (MR) at 28 days of 550 psi.4 Minimum cement factor would
be 6.5 bags per cubic yard and maximum water cement ratio of

44 - '1 49'4 1 1

c '12 .:,;f  :
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U =04(ff5.5 gallons per bag. Maximum slump would be 3 inches. Concrete - ...Ge-liu,

would be air-entrained with air content of 5 to 8 percent. Total --- -*

aggregate in the concrete mixture to contain 30 to 60 percent 51 -
6.--I'.material retained on the No. 4 screen.

9,1 Current Ci ty specifications require compressive strength at 28
days of 3500 psi. Minimum cement factor is 6.0 bags per cubic
yard and maximunhater cement ratio of 5.5 gallons per bag.

Air content i specified at 4 to 6 percent and maximum slump
at 3 inches. Ve..cific 1 imits are set for aggregate content.

1 4
Lurrent Lounry speciTcations require mR OT DUU psl ar 60 Gays

and compressive strhgth of 4000 psi at 28 days. Minimum cement
factor is 6.5 bagsper cubic yard and maximum water-cement ratio

 of 6.0 gallons p* bag. Maximum slump is 3 inches with air contenta 1
of 5 to 8 pe Total aggregate i s requirred to contain 30 to 60

per€ent-mat€ etained-on the N9.-'4 screent-

4ffil

f, .4...71

52..01:.N

01.742:.14
M:li-Intia
2343

•rcet.
irial r

'v\{Lvavk
6. Construction Details - The recommended design is based on plain
or reinforced concrete without load-transfer dowels at transverse

joints. If reinforcing steel is used it should be uniformly
distributed across the pavement section. Spacing of transverse

contraction joints should be based on the slab thickness and the

amount (if any) of reinforcing provided. Expansion joints would

be placed at intersections, structures, and significant changes

IN >·: 94! 0 0 [9 {209
K€54

51

*44£
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in horizontal alignment. Joints would be sealed with Hot-Pour

joint sealant. Curing of the finished slab for a minimum of 3

days by approved methods would be required.

//1
Current City specifications use perimeter reinf6rcing steel in
their concretpavement following a pattern riginated in the
1930' s. Transverse contraction joints are spaJht30 feet
center-tb-center. Expansion joints are placed at inrsections,
structur at intervals not exceeding 120 feet,/Cold-pour

joint sealant ispecified to fill joints. Cur.4 of finished
pavement is by ulsified asphalt spray, :uring compounds

or other apped methods.

es alw

i igdd ,

Currentounty specifications follow the procedus proposed for

ed by' tl

the recol@i@),ded design. ir
7 Discus,lon - The specifications propos ie study do not

differ siinifient* from the current City EEL:gutty Standard
Specifications. 

Type I I portl - ' -nt is preferred for use i n -emefits within the -
Study Area si s felt to be a more pnlform product. However,

acceptaW'concrete for pavements can be #relu with Type I
portlartgament and its use should be permissive with the Engineer.

net?ri

5349§ 41
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Some cement suppliers have i ndicated that Type I I cement may not be
generally available in the future due to greater problems in its
production. KDOT now specifies Type II cement for all pavements
and bridge decks and has advised that they intend to continue this
practice in theluture. It is our opinion that Type II cement would
be generally available)in the Wichita Area should the City and County

elect to specify fts use on paving projects.-3-h

B

E#ty<

Concrete aggregates pAsent a di fferent problem within the Study
Area. Fine Aggregate (sand) is available in adequate quantities
at numerous locations in and around Wichita. The quality of the
local sands is suitable but subject to considerable variations
in its gradation. It is our opinion that the gradation of the
fine aggregate has a significant effect on the uniformity of the
concrete of which it becomes a part. This factor becomes more
critical when local custoril dictates the use of "over-sanded"
mixes due to economic considerations (i.e. lack of good coarse
aggregate). It is recommended that close control of the fine
aggregate gradation should be emphasized for street pavement
construction.  ··

NG ....rze·
"46<4»
5726

*gE

Coarse aggregate used in the Wichita area is pri,Aly crushed
1 imestone. Unfortunateb5> Kansas' 1 imestones 1(re of marginal
quality for use in concrete pavement. They exhibit high loss to

abrasion, are soft and tend to pulverize 9*en_handlint in
stockpile. and have high absorption. Of particular concern are
the second and third items noted.

Cia [2 -
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Coarse aggregates which ar tend to pulverize or "dust"

during handling can be del concrete pavements. The

presence of excessive "dus ggregate, as measured by

amount of material passint 0 screen, can materially

reduce the flexural strent e concrete will produce.

Compressive strength is al y affected. Cause of the

1 ower concrete strengths is the de*ased bond between cement
paste and coarse aggregate due to e "dust" on aggregate particles.
Both ASTM (C-33) and AASHTO (M-80 recognl ze thi s characteristi c and
pl ace specifi c limitations on 1e amount of minus No. 200 material
which the coarse aggregate maycontain.

aM,%25·,>

Absorption of the aggregate ismeasure of the materl al ' s porosity.
This characteristic is of imrtance in materi al s used for concrete
pavements which will be sub>cted to repeated freeze-thaw cycles
while the concrete is saturted. Kansas limestones used for concrete
aggregate normally have absoions in the range of 3 to 6 percent
wi th only the better stone sourkes able to show absorption below

4 percent. D-Cracking is the term sed to descri be the concrete
deterioration which occurs when satu*ted coarse aggregate i s
frozen repeatedly, thus causing "cracing" of the indl vidual
aggregate parti cle. Most authori ties recommended aggregates have
a maximum poroslty (absorption) of 1 1/2 percent to i nsure they
are not susceptible to D-Cracking. lithin the State of Kansas
there are no major sources of such laterial. In Kansas and the
Study Area. it has been found that/acceptable concrete pavements
can be built using smaller size cparse aggregate (i .e. 3/4 maximum

51
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size in lieu of 1 1/2 inch); using .hlgh quality cement paste

(i.e. 5.5 gallons of water per bag of cement, maximum); a low¢

slump concrete mixture; (.i.e. 2 inches or less) providing atequate

entrained air (i.e. 5 to 8 percent); and providing adequate drainage

to prevent water/accumulation on or under the payement. Absorption 4*92
r49»2·

should be speglfied as lo€s is feasible for /local (Kansas) aggregates

and 3.5 pernt is suggeted as an acceptable maximum.
• F*i? ·

In proportioning the/concrete mixture, some constraints should/te

placed on the total aggregate composition. The amount of 0arse i
aggregate used cah affect the economy of the mix since pAshed

,, rock is relatively expensive compared with locally 0duced fine
< aggregate. Aso the coarse aggregate, as noted abgfe, is suspect

 from the dubility standpoint. ,WAauld\prefer- o seelot less
on the No. 4 screen -

and.,the-_tp_ 50 ·ce, Betwyn these imits the Contractor
should bepernitted to vary the prAportionsf coarse and fine
material to produce optimucnomy and wkability.
Concretd strength is an portant fact since the pavement acts as14'.

a beam 10 carry the appfied wheel loa6. The flexural strength is
most sidnificant ashe pavement wi11 be A unreinforced section.
A 28-day strength,IMR) of 550 psi ?Inimum Rhkl be provided. This 8
would normally 0uate to a 28-day icompressive trength of about

'3;;t than 30 pent*of the total aggregate retaine

0

4000 psi. We-.Auld-suggeet-that--mix designfor concrete pavement
,L'/wbe prepared utilizing the strength evaluation pr cedures outlined
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ha**2;U in ACI Standard 214- Suggested criteria for use inetermining
required average rength (f'cr) would be that 00<test in ten could
fall below the 4sign strength (f'c); and the 4verage coefficient
of variation' (V) for transit-mix concrete shou.,u be assumed at 12

percent *ess otherwise documented by the suppl'ter. · .With---fF@ke
crlter.la ix designs·-can-be_prepred,which will tovide -acc€*Fdble

*CORE-rete fb·street-pavement.

The question- of-using plain or reinfprced concrete for the pavement

has been--debated over mas.[i--For light._t::4.ffi-skial-·--"
Us-trfets13 is gener*149Fel·* unnecessary to provide reinforcing steel .
This position is taken by PCA and many municipal ities. In-the btudy f

Area4ever all existg concrete pavementj,/have utilized a 71*orced
sec¢44[4 Consequent'I_lere is no locallferformance his4 for plain
pavementw If it is desied to use unreinfoed pavementwe-Fuldsugg "trial projec initially to Proy ijjDformat ipemance charactstics of the system. \

C. FLEXIBLE PAVEMENT

1. Asphalt Cement. The recon,nended_des.ign'or flexible pavement
%34 uttli·zed ;Fenetrgtion Graded asphalt cement complying with AASHTO

M 207 A penetration grade of 60-70 is suggested; however, the

penetration grades of 40-50 and 85-100 can be used successfully.

Current City specifications call for 60 to 70 penetration grade

asphaltement with 85 to 100 optional with the Contractor
during told weather.n.
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Current County specifications call for 60-70 penetration-·grade

0asphalt cement.

2. Asphaltic Mixtures. Ik-Rmposed_design-anticipates use--

#f Mggregates and mixtures complying with the requirements of
ASTM D 3515, Hot-Mixed, Hot-Laid Bituminous Paving Mixtures,

with modific4tions for use of local materials to the extent

feasible'/ T.he--pe€ommendatians--al·so includes limitations on

absorption and deleterious substances in the aggregates and

0

the provision for Marshall stability requirements.

a. Bituminous Bases. Present City a}d County
specificationsare similar to the extnt that both

meet the requirements specified by, the Kansas

Department of Tranportation for BM-4 or BM-6

with the following'exceptions.

Present,City specifications require a maximum
wear of 40 percent in lieu of 45 percent Wear

permitted by the County in the L.A. Abrasion Test

Method. The City specifilations has no limit on
absorptibn in aggregatewhereas the County has a
maximum of 4 percent. <The City is more restrictive
in tHe use of silt for mineral filler and does not

permit the use of volcanic ash or fly ash as mineral

filler. The City is not too specific on requirements

*Pr 57 d
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for soundness of aggregates whereas the County has

freeze-thaw cycl e test requi rements. The City permi ts

1.0 percent moisture in the mixtures while/a maximum of

0.5 percent is allowed in BM-4.

Sedgwick Counly specifies the use of BM-; or BM-6 with
a provision fr the mix to be designed bj Marshall tests
meeting certan criteria and limits in aldition to the

comparisons nted above.

b. Surface Courses. Current City specifications call

for a mixture gradation somewhere between 3/8 inch (6A)

and No. 4 (7A) (Sand A@lialt) as shown in Table 3 of

ASTM D 3515. The City permits 1.0 percent moisture in

i*42·1 7 limestone or chat sludge for mineral filler supplement.

There appear to be no requirements regarding absorption

the mixture and the use of pbrtl and cement, crushed
.

and soundness of aggregate other than a L.A. Abrasion

maximum of 40 percent.,

The County specifies a tuminous mixture meeting the 31?&52. L I

requirements of BM-2 wl;jch approximates asphaltic
concrete mixture (5A) ,6, 1/2 inch size in ASTM D 3515.

The County permits a maximum moisture content of 0.35

Dercent and mineral iller suDglements of nortland

-21h
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cement, crushed stone, volcan

sludge. Maximum absorption is

-93*ltrt:,t for L.A. abrasion is 40 percenl

minimum for course ®gregates.

. ash, fly ash/and chat - 189

1 percent, maximum wear .4 -

., and souridness is 0.9

1 0/
1 44

The County also rpquires the bitumingus mixture to be
0

designed to meet/ certain Marshall st criteria and limits.

3. Construction Methods. The mixing, spreading and compaction

of bituminous mixtures febo=mci4j&=untyare
f-

pomparabl e except that tl,# C i l,y ' . ..„,puttle#-ieqtity,Inents-

\ aize-mace--6.tr+ngent=Fhe-tity requirel a compaction of 95

percent of a voidless mixture,hereg-EMrtoontrequitzes-aL.
- · -· · -- . 4 *44 »-Ut +-* 6--CE#-

R5&81-aL»lei-d-Ma,5mrt-r--M*·*or 9*pfa€e-€eu*:Ges.-ant-

94-pereeTTE-to'Nbase courses. 2

9
13'tif

9 2%

4. Obiscusiyon·A Due to a greater influx of foreign crude 011 --

imports in recent years, ppears desirable to have better
control of asphalt cement grades being used in bituminous

mixtures than the present penetration grade of 60 - 70 (AC-3),

as established in ASTM D 946. It is recommended that consideration

be given to using the viscosity graded asphalt cement AC-10

or 20 as determined by ASTM D-3381. However, it is recognized that

it would be difficult to administer this test or requirement without

&52

.2 - I . .·'ff' ''6:RY<%594.-
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implementation of this requirement by the Kansas Department

of Transportation. It is understood that KDOT now intends

to conduct a small scale testing program in District No. 1

for utilization of viscoslty graded asphalt cements.

1*ftl

4

It is believed that better control of asphalt mix designs within

the Study Area would be obtained for both "tender mixes" and

thermal cracking (cold temperature) of asphalt pavements if

viscosity graded asphalt is required. /-

Althoughcerse aggregates in bituminous mixtures are not subject

3Q_-the-hl·gh compressive stresses of rigid pavement, it is necessary

to have the aggregate hard enough to minimize fracturing or break-

down under compaction or traffic. IF15-herefore desirable to
' r._

ligep the Los Angeles Abrasion Test MethodFmaximum wear of 40 percent
-as_sped·tied_by_.t®_Qi-ky_and include+a sdium sulfate weighted loss
of not more than 15 percent as is specified in ASTM.D 1073 for fine
aggregates„04,1/ 6

E I-t ·i s-al-sorecorinteid-6#*i¥y n absorption limit of 4 percent, h 'L,£/i / :' tap,
on aggregates. particularly for surface course mixei gince high -

absoltion aggregates tend ·to dry up the pavemeni as the appialt
is absorbed into the pore/ through time. This is undesirablA as

it cause the asphalt pavemen,t to undergo extensive shrinkage with
subseqnt cracking. 

60
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The use of fly ash as a mineral filler supplement shoulll be

permitted since in some cases it appears to be superior to

both lime or Gtone quarry dust with regard to creep of flexible

pavement.

&1*3**

#948

Ihe-Tiresent ituminous mi xtures for base courses -appeaao-
pederm-quite--ratisfactorily- using- local-materials, primarily

'Unrl Thpop uti*.tu,93-NFE-·presently being designed by Marshall
a-.-£-4 0-c,. t_t # f

tests by.-the-Kansas_State_Epartnt of Transpor9tion, the City
of Wichita, and-Sedgwtck-County. It is therefore recommended that

the Marsha r.equirements be· set-fonth-in--the-Gpeci-fi·cattons in

order-te·-g·ive-the··Engineer more- control- of-trid-mix design. The

recolmiended Marshall requirements tested in accordance with

ASTM D 1559 are:

3*44

=ff

.Ma#12 - Stability (Minimum) 1000 lbs.

Flow 0.08 to 0.16 inch

Percent voids in compacted sample 3 to 7

Percent voids filled with 70 piinimumi

asphalt

.Ad·:14 .1

With regard to surface course bituminous mixturereur-review--

•40*.ienl:EZEHit the IBM-2 gradation provides better control for

stability than does the SC-I master gradation limits, present13r-

_specified--5y--fhe-Clty. Fro0 review of data furnist·,ed by/the

R 111Ffli

City( it appea, that Fhe 6radation was use'dfor the wea,ring

sutface on thetirst fll ?Lpth asphalt stret constrited on

61
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18th Street discussed in Section VI. The changes ?Jr SC-I
si nce that project i nc.Jude requi rements that the*mbined

/

aggregates shall contain a minimum of 47 perce< crushed0219-21% 9
material, the addi'ion of mix tolerances, a ;pkximum P.I. of
4. and limitationof 1 percent moisture in /the mixture. The
current SC-I mi,;ture provides a finer surfce texture and workability
than BM-2 whict;/may not be too desirable 'tith regard to skid
resistance. A|so it is suggested that th moisture content in
the mix be reiuced to a maximum of 0.5 pe'rcent or less.

ing

It is recommended that the specifications for the surface course

include the Marshall requirements as follows:

1600
Stability (Minimum) 180% lbs

Flow 0.08 to 0.16 inch

Percent voids in Compacted Sample 3 to 5

Percent voids filled with asphalt 70 minimum

'It--is.further-recomnetrded-that he master gradation limits for SC-I
44 changed so that the gradation median when plotted on the Federal ./t

Highway Administration 0.45 Power Gradation Chart approaches a -
straight line. This chart was developed from a modified Fuller

equation for maximum density curves and is as follows.

P =100.45

-34'.:'

#. f

b

M -
in which

p = total percentage passing a given sieve

d = size of sieve opening

D = largest sieve size in gradation

ae

iffitt

It
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A change in the gradation limits should permit the Engineer

to design the job mix to more readily achieve the above Marshall

limitations. This is desirable since the stability curve

generally follows the density curve which reduces air voids

in the surface course. However, a minimum of 3 percent voids

is desirable due to flushing of asphalt under traffic. It is

also necessary to maintain the minimum flow so that the mix is

not designed too dry to achieve stability.
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RESOLUTION

3

A RESOLUTION ESTABLISHING DESIGN CRITERIA
FOR URBAN TYPE RESIDENTIAL STREETS AND
INSPECTION PROCEDURES THEREFOR.

*94*¥'
I -t: 4£31
®422'

'0...2.4.K'r

NOW BE IT RESOLVED BY THE BOARD OF

SIONERS OF SEDGWICK COUNTY, KANSAS,
COMMIS-

THAT:

2»

SECTION 1. The "Supplementary Pavement Thickness
Design Manual for Residential Streets Within the Wichita
Metropolitan Area", published by Pro fessional Engineering
Consultants, P.A., october 1979 Edition, including the appen-
dices and design graphs attached thereto, is by reference
incorporated in and by this publication made a part of this
resolution as fully as though set forth at length herein. The

County Engineer, in accordance with the duties as outlined by
K. S.A. 68-502, has previously adopted the "manual" as the
paving design criteria for urban residential streets. This

"manual" is hereby adopted as the design, mkterial and con-
struction manual for all urban residential streets in the
unincorporated area of Sedgwick County, Kansas.

4

SECTION 2. All urban residential streets, as de f ined
in the "Subdivision Regulations of the Wichita-Sedgwick County
Metropolitan Area Planning Commission", hereinafter designed and
constructed within the unincorporated area of Sedgwick County
shall conform to the requirements set forth in the "manual"
identified in Section 1 of this resolution. Said regulations,
to the extent necessary to give full effect to. the provisions
of this resolution, are by reference incorporated in and by this
publication made a part of this resolution as fully as though set
forth at length herein, and, to such extent, are hereby adopted
as part of this resolution.

SECTION 3. The "manual" referred to in Section 1 and
the "regulations" referred to in Section 2 of this resolution,
having been published as by law required, are on file in the
offices of the County Clerk and the County Engineer of Sedgwick
County, Kansas and are open to inspection and available to the
public at all reasonable hours. The provisions of this resolution
shall be cumulative and are not intended to supersede other County
code provisions relating to street construction, licensing, traffic
or use regulation.

SECTION 4. Plans for all streets covered by the
prnvisions of this resolution shall indicate that the design
and proposed material conform to the criteria set forth in the
"manual" identified in Section 1 of this resolution and shall
be signed with the name and seal of the Engineer responsible
for their preparation.

SECTION 5. Before any such street improvement shall
be accepted by Sedgwick County, a certificate signed by the
contractor and the licensed professional engineer responsible
for project resident engineering shall be submitted to the County
Conunission stating that tile construction is in compliance with
the plans and specifications authorized under Section 1 hereof.
In the event said construction fails to meet the above appr--22
specif.ications, the matter shall be placed before the Board of
Commissioners for determination of appropriate action. If during
construction, the inspecting engineer determines there is a
failure to meet specification, said inspecting engineer shall
report the facts to the County Engineer. who is hereby empowered
to issue a stop work order until the job is brought back to
specification. Final acceptance shall not free the Cont·ractor
from cc.ntractual agreements such as warn·ility or maintenance
c.1,®scs provided jn the contract documents.

:4*ey
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PASSED AND ADOPTED by the Board of County Commissioners
at Wichita, Kansas, this /41 day of =771 ,", r / 19 yo

, Chairman

Everett Patrick

, Commissioner

Donald Gragg
4432

, Commissioner
Tom Scott

ATTEST:

ra»,5,77'
hS,Ger: k

Dorothy K. White, County Clerk

(SEAL)

Approved as to form by County Counselor

Theodore H. Hill, County Counselor

A contractor' s permit for future street construction
in the unincorporated area of Sedgwick County shall not be issued
to any contractor who fails or refuses to fully comply with all
rules and regulations necessary in the enforcement of this
Resolution.

SECTION 6. That this Resolution shall take effect and
be in force from and after its adoption and publication in the

-£
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ORDINANCE NO. 36- 57a

AN ORDINANCE REGULATING THE CONSTRUCTION OF
RESIDENTIAL STREETS WITHIN THE CITY OF WICHITA,
KANSAS; ESTABLISHING CRITERIA AS TO PAVEMENT
DESIGN, MATERIAL AND CONSTRUCTION; AND PROVIDING
FOR QUALITY CONTROL AND INSPECTION PROCEDURES
THEREFOR.

i

L

BE IT ORDAINED BY THE GOVERNING BODY OF THE

CITY OF WICHITA, KANSAS.

SECTION 1. The "Supplementary Pavement Thickness
Design Manual for Residential Streets Within the Wichita
Metropolitan Area", published by Professional Engineering
Consultants, P.A., October 1979 Edition, including the appen-
dices and design graphs attached thereto, is by reference
incorporated in and by this publication made a part of this
ordinance as fully as though set forth at length herein, and
is hereby adopted as the design, material and construction
manual for all urban residential streets of the City of Wichita,
Kansas.

SECTION 2. All urban residential streets, as defined
in the "Subdivision Regulations of the Wichita-Sedgwick County
Metropolitan Area Planning Commission", hereinafter designed
and constructed within the City of Wichita shall conform to the
requirements set forth in the "manual" identified in Section 1
of this ordinance. Said regulations, to the extent necdssary
to give full effect to the provisions of this ordinance, are by
reference incorporated in and by this publication made a part
of this ordinance as fully as though set forth at length herein,
and, to such extent, are hereby adopted as part of this ordinance.

*311%
Pjt'quh/99=:4
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SECTION 3. The "manual" referred to in Section 1 and
the "regulations" referred to in Section 2 of this ordinance,
having been published as by law required, are on file in the
offices of the City Clerk and the City Engineer of the City of
Wichita, Kansas and are open to inspection and available to the
public at all reasonable hours. The provisions of this ordinance
shall be cumulative and are not intended to supersede other City
of Wichita code provisions relating to street construction,
licensing, traffic or use regulation.

tt«:35-,-13.- u
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SECTION 4. Plans for all streets covered by the pro-
visions of this ordinance shall indicate that the design and
proposed material conform to the criteria set forth in the "manual"
identified in Section 1 of this ordinance and shall be signed with
the name and seal of the Engineer responsible for their preparation.

SECTION 5. Before any such street improvement shall
be accepted by the City of Wichita, a certificate signed by the
contractor and the licensed professional engineer responsible
for project re.sident engineering shall be submitted to tne
City Commission stating that construction is in compliance with
the plans and specifications authorized under section 1 hereof.
In the event said construction fails to meet the above approved
specifications, the matter shall be placed before the Board of
Commissioners for determination of appropriate action. If
during construction, the inspecting engineer determines there

. is a failure to meet specification, said inspecting engineer
shall report the facts to the City Engineer who is hereby
enpowered to issue a stop work order until the job is brought
back to specification. Final acceptance shall not free the
Ccntractor from contractual agreements such as warranty or
maintenance clauses provided in the contract documents.
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A contractor's permit for future street construction in
the City of Wichita shall not be issued to any contractor who fails
or refuses to fully comply with all rules and regulations necessary
in the enforcement of this ordinance.

SECTION 6. That this ordinance shall take effect and be

in force from and after its adoption and publication in the official
City paper.

ADOPTED AT WICHITA, KANSAS 724-(L /0:/970.

ATTEST:

Mayor

City Clerk

(SEAL)

Approved as to form City Attorney

J

*%.189

1



r

-1
%

March 24, 1980

Dorothy Peil, Deputy County Clerk

Louise Olivarez, Senior Planner

Pavement thickness Design Manual

Bob Lakin asked me to send you several additional copies of the
3».Pavement Thickness Design Manual which the Board of County Com-

missioners adopted by reference in a resolution pasied March 19,
1980. Enclosed are five xerox copies of this manual. If a
second printing of the manual is made, we will send you five
printed copies.

Louise Olivarez

Senior Planner

LO:bh

Encl.

___1,
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A RESOLUTION ESTABLISHING DESIGN CRITERIA ''
FOR URBAN TYPE RESIDENTIAL STREETS AND
INSPECTION PROCEDURES THEREFOR.

391
NOW BE IT RESOLVED BY THE BOARD OF COMMIS-

SIONERS OF SEDGWICK COUNTY, KANSAS, THAT:

SECTION 1. The "Supplementary Pavement Thickness
Design Manual for Residential Streets Within the Wichita
Metropolitan Area", published by Professional Engineering
Consultants, P.A., October 1979 Edition, including the appen-
dices and design graphs attached thereto, is by reference
incorporated in and by this publication made a part of this
resolution as fully as though set forth at length herein. The

County Engineer, in accordance with the duties as outlined by
K.S.A. 68-502, has previously adopted the "manual" as the
paving design criteria for urban residential streets. This

"manual" is hereby adopted as the design, material and con-
struction manual for all urban residential streets in the
unincorporated area of Sedgwick County, Kansas.

SECTION 2. All urban residential streets, as defined
in the "Subdivi sion Regulations of the Wichita-Sedgwick County
Metropolitan Area Planning Commission", hereinafter designed and
constructed within the unincorporated area of Sedgwick County
shall conform to the requirements set forth in the "manual"
identified in Section 1 of this resolution. Said regulations,
to the extent necessary to give full effect to the provisions
of this resolution, are by reference incorporated in and by this
publication made a part of this resolution as fully as though set
forth at length herein, and, to such extent, are hereby adopted
as part of this resolution.

.:· 'C'Vt'7#A
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1 SECTION 3. The "manual" referred to in Section 1 and
the "regulations" referred to in Section 2 of this resolution,
having been published as by law required, are on file in the
offices of the County Clerk and the County Engineer of Sedgwick
County, Kansas and are open to inspection and available to the
public at all reasonable hours. The provisions of this resolution
shall be cumulative and are not intended to supersede other County
code provisions relating to street construction, licensing, traffic
or use regulation.

SECTION 4. Plans for all streets covered by the

provisions of this resolution shall indicate that the design and proposed material conform to the criteria set forth in the
"manual" identified in Section 1 of this resolution and shall
be signed with the name and seal of the Engineer responsible
for their preparation.di:al

SECTION 5. Before any such street improvement shall
be accepted by Sedgwick County, a certificate signed by the
contractor and the licensed professional engineer responsible
for project resident engineering shall be submitted to the County
Commission stating that the construction is in compliance with
the plans and specifications authorized under Section 1 hereof.

In the event said constructicn fails to .ect the abovc appr=*Ind cspecifications, the matter shall be placed before the Board of
Conunissioners for determination of appropriate aclion. If during
construction, the inspecting engineer determikes there is a
failure to meet specification, said inspectine engineer shall
report the facts to the County Engineer.who is hereby empowered
to issue a stop work order until the job is biought back to
speci.fication. Final acceptance shall not free the Contractor J
frolit contractual agreements such as warranty or maintenance
clauses provided in the contract documents.

i *0.
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A contractor's permit for future street construction
in the unincorporated area of Sedgwick County shall not be issued
to any contractor who fails or refuses to fully comply with all
rules and regulations necessary in the enforcement of this
Resolution.

SECTION 6. That this Resolution shall take effect and
be in force from and after its adoption and publication in the
official County paper.

PASSED AND ADOPTED by the Board of County Commissioners
at Wichita, Kansas, this qb}v day of ma,,uck , ' 19 90

, Chairman
Everett Patrick

, Commissioner

/25· ../Lc-,afkdommissioner

(Atr·piia: 1,

r. 1-4 Wl,te, County Clerk
-4 U

(SEAL)

Approved as to form by County Counselor

eodore H. Hill, County Counselor

Ir
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WICHITA-SEDGWICKOUNTY DATE

. . March 6, 1980
METROPOLITAN AREA PLANNING DEPA.TMENT

To Everett Patrick, Chairman, Board of County
Commissioners

FROM Robert A. Lakin, Director of Planning

SUBJECT Paving Thickness Design Manual

The Board of City Commissioners and Board of County Commissioners
jointly authorized a consultant to return to each of the governing
bodies a report recommending the design thickness for residential
streets within the Wichita metropolitan area. This report was
necessitated by the different design approach used by the prior
City Engineer and the prior County Engineer. Professional Engineer-
ing Consultants was selected to do this work, and the two Public
Works- Depa tments of the City and County jointly worked with the
consultant in preparing the report. Two reports have been prepared,
one entitled "Pavement Design and Feasibility Study for Residential
Streets within the Wichita Metropolitan Area", April 1979, and
a second document "Supplementary Pavement Thickness Design Manual
for Residential Streets within the Wichita Metropolitan Area",
October 1979.

The issue of 20 versus 40 year streets was discussed in the original
report as well as the cost effectiveness of those street design
alternates. Also discussed were the design criteria, including
the soils, pavement design procedures, field evaluations of both
rigid and flexible pavement, analysis of pavement materials and
construction techniques, in arriving at the recommendations.

mi

The results of the report: were submitted to City and County
staffs who have reviewed the materials and are in agreement
with the proposed design criteria. Those combined staffs asked

that the supplementary design manual be created so that it could
be used as a design basis and adopted by the governing bodies as
a guide for both public and private engineers in designing streets
in this area.

Subseguent to thi.z; action, the design manual supplement was
submitted to the joint subcommittee of the Planning Commission
and Land Use Economics Board, as well as to the Planning Commis-
sion, and to the Land Use Economics Board itself. Each of those

groups in turn has reco:amended the adoption of the design manual
as a basis for engineering design of residential streets in this
area.

The intent or the design manual is to provi.de a range of design
decisions which would ho acc:eptablc to 1.ocal engineers, and pro-
vide a long-wearing and· economical. street. Essentially, depending
on cost of mat.erj ·al.. and labor, the engineer would have the choice

»74»*t41**31*131
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Everett Patrick, airman
Board of County Commissioners
March 6, 1980

Page 2

of more engineering work and soil preparation work with a thinner
pavement, hence lesser and fewer materials, or in the event of
high cost of labor and changing in materials pricing, of having
a thicker pavement with lesser amount of soil preparation. It is
critical, however, because of the approach to design which allows
the development of a stronger subbase under which to support the
pavement, that inspection and job site quality control be improved
in order to insure the continuing long life of the project.

A resolution has been prepared which would allow for the adoption
of the street standards report. Within the resolution it does

speak to certification of the projects and acceptance by the
governing bodies. A sample form used within the engineering
profession is attached which could be used as an example of
inspection and completion of the projects. The guarantees for
a good design dssentially would be: 1) the seal of the engineer
in preparing the design plans; and 2) the seal of the engineer
in submitting a certificate of substantial completion of the
as-built job in the field based on approved plans.

*i

As noted in the Planning Commission motion of approval of this

design manual, it is anticipated there will be several addendums
to the design manual, or separate design manuals to clarify
elements related to street design including widths and drainage.

Recommendation

It is recommended that the Board of County Commissioners place the
attached resolution on first reading.

4 042114

Robert A. Lakin

Director of Planning
RAL:rme

Attachments

CC: Donald Gragg, County Commissioner
Tom Scott, County Commissioner

Joe Freeman, Acting County Engineer ,
John Philbrick, County Administrator
Theodore H. Hill, County Counselor
Charles Freund, Professional Engineering Consultants
Carl Knop, Professional Engineering Consultants
Land Use Economics Board

Metropolican Area Planning Commission

'Cr,T:".C p .ki>·b·  •'.r«/42'·g I i .
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*·,tleRESOLUTION

A RESOLUTION ESTABLISHING DESIGN CRITERIA -h- 222
FOR URBAN TYPE RESIDENTIAL STREETS AND ....22INSPECTION PROCEDURES THEREFOR.

CA©' 204.16'fri·fl k: '
gspor«=.2-i».:'*':-6 0

NOW BE IT RESOLVED BY THE BOARD OF COMMIS-

SIONERS OF SEDGWICK COUNTY, KANSAS, THAT:

SECTION 1. The "Supplementary Pavement Thickness
Design Manual for Residential Streets Within the Wichita
Metropolitan Area", published by Professional Engineering
Consultants, P.A., October 1979 Edition, including the appen-
dices and design graphs attached thereto, is by reference
incorporated in and by this publication made a part of this
resolution as fully as though set forth at length herein. The
County Engineer, in accordance with the duties as outlined by
K.S.A. 68-502, has previously adopted the "manual" as the
paving design criteria for urban residential streets. This

"manual" is hereby adopted as the design, mhterial and con--
struction manual for all urban residential streets in the

unincorporated area of Sedgwick County, Kansas.

44€*09-

4-A
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SECTION 2. All urban residential streets, as defined - t'k..76>

in the "Subdivision Regulations of the Wichita-Sedgwick County 'B/'.el

Metropolitan Area Planning Commission", hereinafter designed and 'i

constructed within the unincorporated area of Sedgwick County
shall conform to the requirements set forth in the "manual" --
identified in Section 1 of this resolution. Said regulations, ,.....£#

to the extent necessary to give full effect to the provisions
of this resolution, are by re f erence incorporated in and by this 5

0 Epublication made a part of this resolution as fully as though set -
forth at length herein, and, to such extent, are hereby adopted J
as part of this resolution. P.34 · P

460,

SECTION 3. The "manual" referred to in Section 1 and

the "regulations" referred to in Section 2 of this resolution, 29
having been published as by law required, are on file in the
offices of the County Clerk and the County Engineer of Sedgwick
County, Kansas and are open to inspection and available to the &%4* 4

public at all reasonable hours. The provisions of this resolution
shall be cumulative and are not intended to supersede other County
code provisions relating to street construction, licensing, traffic ry/Nt·

or use regulation. =2

"mp

SECTION 4. Plans for all streets covered by the
provisions of this resolution shall indicate that the design
and proposed material conform to the criteria set forth in the
"manual" identified in Section 1 of this resolution and shall

be signed with the name and seal of the Engineer responsible
for their preparation.

SECTION 5. Before any such street improvement shall

be accepted by Sedgwick County, a certificate signed by the
contractor and the licensed professional engineer responsible
for project resident engineering shall be submitted to the County
Commission stating that the construction is in compliance with
the plans and specifications authorized under Section 1 hereof.
In the event said construction fails to meet the above approved
specifications, the matter shall be placed before the Board of
Commissioners for determination of appropriate action. If during
construction, the inspecting engineer determines there is a
failure to meet specification, said inspecting engineer shall
report the facts to the County Engineer.who is hereby empowered
to issue a stop work order until the job is brought back to

specification. Fi.nal acceptance shall not free the Contractor

from contractual agreements such as warranty or maintenance
clauses provided in tlic contract documents.

10
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A contractor's permit for future street construction
in the unincorporated area of Sedgwick County shall not be issued
to any contractor who fails or refuses to fully comply with all
rules and regulations necessary in the enforcement of this
Resolution.

SECTION 6. That this Resolution shall take effect and

be in force from and after its adoption and publication in the
official County paper.

PASSED AND ADOPTED by the Board of County Commissioners
at Wichita, Kansas, this day of , 19

, Chairman
Everett Patrick

, Commissioner
Donald Gragg

, Commissioner
Tom Scott

ATTEST:

Dorothy K. White, County Clerk

(SEAL)

Approved as to form by County Counselor

Theodore H. Hill, County Counselor

51·*4240§21 · · ·
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CERTIFICATE OF SUBSTANTIAL COMPLETION'

Owner's Project No. ................... ...... .. Engineer's Project No. ................. .......

Projert

V

Contractor... Contract Date ................................................

Contract For .... ...... ...

49%e

444

Project or Specified Part Shall Include ........... . ......... ...-........._............ .

DEFINITION OF SUBSTANTIAL COMPLETION

The date of substantial completion of a project or specified part of
a project is the date when the construction is sufliciently completed,
in accordance with the contract documents, so that the project or
specified part of the project can be utilized for the purpose for which
it was intended.

To

(Owner)

And..................

(Contractor)

Date of Substantial Completion .

The work performed under this contract has been i nspected by authorized representatives of the Owner,
Contractor, and Engineer and the above part of the Project is hereby declared to be substantially completed
on the above date.

A tentative list of items to be completed or corrected is appended hereto. This list may not be exhaustive,
and the failure to include an item on it does not alter the responsibility of the Contractor to complete all
the work in accordance with the contract documents. These items shall be completed by the Contractor
within ......... days of Substantial Completion.

NSPE 1910-8-D (1967 Edition) 7M

1 19(17, National Society of
Professional Engineers

Page 1 of . ..... pages
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6
ty The date of Substantial Completion is the date upon which all guarantees and warranties begin, except as

noted below.

The responsibilities between the Owner and the Contractor for maintenance, heat, and utilities shall be
as set forth below.

ENGINEER AUTHORIZED REPRESENTATIVE DATE

The Contractor accepts the above Certificate of Substantial Completion and agrees to complete and correct
the items on the tentative list within the time indicated.

CONTRACTOR AUTHORIZED REPRESENTATIVE DATE

RESPONSIBILITIES: (For heat, maintenance, utilities, etc.)

OWNER:

CONTRACTOR:

EXCEPTIONS AS TO GUARANTEES AND WARRANTIES:

ENCLOSURES:

l

2%>·

Page of........ pages



THE CITY OF WICHITA

OFFICE OF Industrial Development DATE February 28, 1980

TO Robert A. Lakin, Director of Planning

FROM Karl Kennedy, industrial Analyst

SUBJECT Design Manual for
Residential Streets

The Board of Land Use Economics, as a result of your presentation to the Board
on February 6, 1980 regarding the Design Manual for Residential Streets within
the Wichita Metropolitan Area, approved the following motion concerning the
adoption of the Manual:

"The Board of Land Use Economi cs recommends that the Board of C i ty44%1
Commissioners adopt the enabling ordinance to implement the Design
Manual for Residential Streets. The Board also recommends that the

City Commission instruct staff to conduct an annual review of the
Manual for the purpose of updating it to reflect newdevelopments
in technology and to correct deficiencies of application in the
field. The Board addi tionally recommends that clarification be
made of the term 'licensed professional engineer' to mean an engineer
from the private sector as well as a person on the City staff.

It is further recommended by the Board of Land Use Economics that the
Board of County Commissioners also adopt the Manual on the same basis
as stated above."

1<arl J. Kennedy
Industrial Analyst and
Staff Ex officio member

Board of Land Use Economics

KJK/st

cc: Board of Land Use Economics Members

Louise Alivarez, Senior Planner

RECE'yED
FEB 2 9 1980

METROPOLITAN PLANNING

ROUTE O

L
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01 EXCERPT FROM PLANNING COMMISSION MINUTES OF JANUARY 31, 1980
2lifilip,#am-

15. Consideration o f "Design Manual" for Street Thickness.

L

3.474
1-"0-122
27-«U

»14

LAKIN gave some background on the Design Manual. He said

that the full, report was prepared by Professional Engineering
Consultants, and completed. It· was reviewed by staff and

agreed upon. He said that the consultants were asked to prepare
a shortened version of the manual which could be used as a basis
for design and perhaps tied to the Subdivision Regulations. He
said that the City and County engineers were in agreement as to ,
the basic parameters that are set forth in the manual, and the
staff proposes that this become an official design criteria.

LAKIN commented that Commissioner Gardner had a question
on slip form pavdment and re-Ear. He said that the City would

accept slip form pavement and concrete projects without re-bar.

£ r «4«1

4, i ....4

1 ': 39
D . 1'*,P
t + '" h

4.9©.

MOTION: Accept the design criteria with
the understanding that, because of ongoing
committee work, they anticipate developing
.several addendums to the Drainage Manual
to clarify other elements that do relate
to design criteria of streets. Gardner
moved, Savina seconded and it carried
unanimously. Jones and Lofton were absent.

I. '12§3,mit,
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ED AREAS OF.DOW,CK COUNTY

NOTICE Of· HEARING
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IN THE MATTER OF THE ADOPTION OF A DESIGN )
MANUAL FOR URBAN TYPE RESIDENTIAL STREETS )
IN THE UNINCORPORATED AREAS OF SEDGWICK
COUNTY

Pursuant to KSA 12-3301 et seq.

.te€- i NOTICE OF HEARING

To Whom It May Concern:

Take notice that the Board of County Commissioners of
4 Sedgwick County, Kansas, will, on the 19th day of March, 1980

at 9:00 A.M., or as soon thereafter as the same can be heard

at the meeting room of the Board of County Commissioners of
Sedgwick County, Kansas, third floor of the Sedgwick County
Courthouse, 525 North Main, Wichita, Kansas hold a public
hearing on the adoption of a street construction design manual
entitled " Supplementary Pavement Thickness Design Manual For
Residential Streets Within The Wichita Metropolitan Area" and
on a Resolution establishing design criteria for urban type
residential streets in the unincorporated areas of Sedgwick
County, Kansas, by incorporating the above Manual by reference.

Dated this day of , 1980.

Dorothy K. White
County Clerk
Sedgwick County, Kansas
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0 SEDGWICK CTY, KANSAS .
BOARD OF COUNTY COMMISSIONERS

51€534#*'1
/

EVERETT PATRICK

CHAIRMAN

COMMISSIONEA ™JAD DISTRICT

TOM SCOTT DONALD E GRAGG
CHAIRMAN PAO.TEM COMMISSIONEA

COMMISSIONER SECOND DISTRICT FIRST DISTRICT

COUNTY COURTHOUSE • SUITE 320• WICHITA. KANSAS 67203 •TELEPHONE {,6/ 268-741'

DATE: March 6,

FROM: G. Craig

1980

M50TO: Bob Lakin,

/ -)$*9

RE: Pavement Thickness Manual; Resolution; -. /.8/Incorp. by Reference ..... 3331%
Please find enclosed a sample Notice of Hearing for

adopting the above manual. One question is the areas in
question, the unincorporated areas or metropolitan? If ......#p 4%32%metropolitan, pe-aseciang( Notice accordingly.

93
,:44,4

0341

Through this hearing method, which could be had after
one publication on any regular Wednesday meeting, the County
should be able to adopt the manual and resolve to establish
the design criteria. After acceptance by the board, and
copies stamped "official copy as incorporated by resolution
NO. " shall be filed in County Clerks office. KSA
12-330-1-et sey.

In my opinion there are no problems with the implementation
of this design manual. The reference to paragraph 2 of
Section 5 of the resolution is of no concern because the
County has adequate home rule to cover such licensing. KSA
19-101. Likewise, I believe it could be implied from the
statutes creating the County engineer. KSA 19-4501 et sey.

It is my unconfirmed belief that public works has no
objection to this manual or resolution. If they do, this
memo will serve notice that they need to respond.

Attachment

CC: Joe Freeman, DPW

* Joe, attached is a copy of the final proposed resolution
I believe it addresses your concerns. See Section 5.431

12- 0kee71
I f*iFA
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IN THE MATTER OF THE ADOPTION OF

A DESIGN MANUAL FOR RESIDENTIAL STREETS )
PAVEMENT THICKNESS IN THE UNINCORPORATED )
AREAS OF SEDGWICK COUNTY

Pursuant to KSA 12-3301 et s

*14·2
NOTICE OF HEARING

To Whom It May Concern:

Take notice that the BOCC of Sedgwick County, Kansas,

will, on the /'170 day of U :*1,1980 at 9:00 A.M.,
or as soon thereafter as the same can be heard at the

meeting room of the BOCCiof Sedgwick County, Kansas, third

floor of the Sedgwick County Courthouse, 525 North Main,

Wichita, Kansas hold a public hearing upon the adoption

of a Design Manual For Residential Streets Pavement Thickness

d Within The Unincorporated Areas Of Sedgwick County, Kansas,

and upon a Resolution Establishing Design Criteria for Urban
Type Streets incorporating the above Manual by reference.

Dated this day of , 1980.

Dorothy K. White
County Clerk»

Sedgwick County, Kansas

iu-mar-·change-at. will.
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SECTION 1. The "Supplementary Pavement Thickness Design
Manual for Residential Streets Within the Wichita Metropolitan Area
published by Professional Engineering Consultants, P.A., October 1979
Edition, including the appendices and design graphs attached thereto,
is by reference incorporated in and by this publication made a part of
this resolution as fully as though set forth at length herein. -Ihe
County Engineer, in accordance with the duties as outlined by K.S.A.
68-502, has previously_adopted the "manual" aithe paving design criteria
forurban residential skents.1,4, is hereby adopted as the design-
material and construction manual /for all urban residential streets in
the unincorporated area o ck County, Kansas.
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i.&=1 RESOLUTION 1«2<#/1/01.&

Xfjy *f.

A RESOLUTION ESTABLISHING DESIGN CRITERIA l
FOR URBAN TYPE RESIDENTIAL STREETS AND 

.aiFE»%1 :ta:A-                INSPECTION PROCEDURES THEREFOR.

NOW BE IT RESOLVED BY THE BOARD OF COMMIS- malill,I"/Immwa
-                          SIONERS OF SEDGWICK COUNTY, KANSAS, THAT: /ing,34... . »73-»4«1»

SECTION 1. The "Supplementary Pavement Thickness
Design Manual for Residential Streets Within the Wichita
Metropolitan Area", published by Professional Engineering
Consultants, P.A., October 1979 Edition, including the appen-
dices and design graphs attached thereto, is by reference
incorporated in and by this publication made a part of this
resolution as fully as though set forth at length herein, and
is hereby adopted as the design, material and construction
manual for all urban residential streets in the unincorporated
area of Sedgwick County, Kansas.

SECTION 5. Before any such street improvement shall
be accepted by Sedgwick County, a certificate signed by the
contractor and the licensed professional engineer responsible
for project resident engineering shall be submitted to the County
Commission stating that the construction is in compliance with
the plans and specifications authorized under Section 1 hereof.
In the event said construction fails to meet the above approved
specifications, the matter shall be placed before the Board of
Commissioners for determination of appropriate action. If during
construction, the inspecting engineer determines there is a
failure to meet specification, said inspecting engineer shall
report the facts to the County Engineer who is hereby empowered
to issue a stop work order until the job is brought back to
specification. Final acceptance shall not free the Contractor
from contractual agreements such as warranty or maintenance
clauses provided in the contract documents.

SECTION 2 All urban residential streets, as defined
in the "Subdivision Regulations of the Wichita-Sedgwick County
Metropolitan Area Planning Commission", hereinafter designed and
constructed within the unincorporated area of Sedgwick County
shall con form to the requirements set forth in the "manual"
identified in Section 1 of this resolution. Said regulations,
to the extent necessary to give full effect to the provisions
of this resolution, are by reference incorporated in and by this
publication made a part of this resolution as fully as though set
forth at length herein, and, to such extent, are hereby adopted
as part of this resolution.

4%

*5
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SECTION 3. The "manual" referred to in Section 1 and

the "regulations" referred to in Section 2 of this resolution,
having been published as by law required, are on file in the
offices of the County Clerk and the County Engineer of Sedgwick

, County, Kansas and are open to inspection and available to the
public at all reasonable hours. The provisions of this resolution
shall be cumulative and are not intended to supersede other County
code provisions relating to street construction, licensing, traffic
or use regulation.

SECTION 4. Plans for all streets covered by the
provisions of this resolution shall indicate that the design
and proposed material conform to the criteria set forth in the
"manual" identified in Section 1 of this resolution and shall

be signed with the name and seal of the Engineer responsible
for their preparation.
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A contractor's permit for future street construction

in the unincorporated area of Sedgwick County shall not be issued
to any contractor who fails or refuses to fully comply with·all
rules and regulations necessary in the enforcement of this
Resolution.

SECTION 6. That this Resolution shall take effect and

be in force from and after its adoption and publication in the
official County paper.

PASSED AND ADOPTED by the Board of County Commissioners
at Wichita, Kansas, this day of , 19

t

, Chairman
Everett Patrick

, Commissioner

Donald Gragg

, Commissioner

Tom Scott

ATTEST:

3

f.ti

Dorothy K. White, County Clerk

(SEAL)

Approved as to form by County Counselor

Theodore H. Hill, County Counselor

L
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WICHITA-SEDGWICK'-ZOUNTY DATE

March 5, 1980

METROPOLITAN AREA PLANNING DEPARTMENT

Orval W. Daniels, Engineering Testing Company
Richard L. Luke, Wichita Testing Laboratories
Kent Schwieger, Wichita Testing Laboratories

T¤

Mike Thompson, Poe and Associates
Fred Schoell, Soil Testing Services of Kansas

FROM

Robert A. Lakin, Director of Planning

SUBJECT Design Manual for Residential Streets within the
Wichita Metropolitan Area

On March 11, 1980, the Board of City Commissioners will consider
adopting an ordinance regulating the construction of residential
streets within the City of Wichita. On March 19, 1980, the
Board of County Commissioners will consider a resolution regu-
lating the construction of urban residential streets within
the unincorporated areas of Sedgwick County. Both the City
Ordinance and the County Resolution will adopt by reference
the "Supplementary Pavement Thickness Design Manual for
Residential Streets Within The Wichita Metropolitan Area"
published by Professional Engineering Consultants, P.A.,
October, 1979 Edition. The design supplement manual has been
amended to require soaked samples,in the testing for CBR
Values (Page 3, line 6).

044(©vk_
Robert A. Lakin

Director of Planning

RAL:LO:bh

f<6-Ff. *,1--a.Gic 3-4
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WICHITA-SEDGWICIOUNTY-'•1
DATE

February 27, 1980METROPOLITAN AREA PLANNING DEPARTMENT

To Board of City Commissioners
(through E. H. Denton, City Manager)

FROM Robert A. Lakin, Director of Planning 4.0
suBJEcT Paving Thickness Design Manual

fl The Board of City Commissioners and Board of County Commissioners
jit jointly authorized a consultant to return to each of the governing
RUP' bodies a report recommending the design thickness for residential82,8-
re streets within the Wichita metropolitan area. This report was
183< necessitated by the different design approach used by the prior
f'* City Engineer and the prior County Engineer. Professional Engineer-Ek'q· ing Consultants· was selected to do this work, and the two Public
I··· Works Departments of the City and County jointly worked with theI; consultant in preparing the report. Two reports have been prepared,11: · one entitled "Flavement Design and Feasibility Study for Residential

Streets within the Wichita Metropolitan Area", April 1979, and
a second document "Supplementary Pavement Thickness Design Manual

F51. for Residential Streets within the Wichita Metropolitan Area",
4*f October 1979.

'49 The issue of 20 versus 40 year streets was discussed in the original
,C report as well as the cost effectiveness of those street design
1,1 alternates. Also discussed were the design criteria, including
4 the soils, pavement design procedures, f ield evaluations o f bothb . rigid and flexible pavement, analysis of pavement materials and

construction techniques, in arriving at the recommendations.

The results of the reports were submitted to City and County EM
staffs who have reviewed the materials and are in agreement 4%
with the proposed design criteria. Those combined staffs asked ·· 4
that the supplementary design manual be created so that it could
be used as a design basis and adopted by the governing bodies as
a guide for both public and private engineers in designing streets

it'?43. in this area.
ID«-2.. -' -

02-1 Subsequent to this action, the design manual supplement was ·4
hi submitted to the joint subcommittee of the Planning Commission "

94 and Land Use Economics Board, as well as to the Plannj.ng Commis-
sion, and to the Land Use Economics Board itself. Each of those P:A 1)6

i groups in turn has reco,mnanded the adoption of the design manual -.10. as a basis for engineering design of residential streets in this C-4 fet.
area.

-. The intent of the design manual is to provide a range of design r· decisions which would be acceptabl e to local engineers, and pro-
2.··-f vide a long-wearing and economical street. Essentially, depending :Et;
5*i·· on cost of materi als and labor, the origineer would have the choice .3'2

Lt;*



' Board of City Cossioners
February 27, 1980
Page 2

of more engineering work and soil-preparation work with a thinner
pavement, hence lesser and fewer materials, or in the event of
high cost of labor and changing in materials pricing, of having
a thicker pavement with lesser amount of soil preparation. It is

critical, however, because of the approach to design which allows
the development of a stronger subbase under which to support the
pavement, that inspection and job site quality control be improved
in order to insure the continuing long life of the project.

An ordinance has been prepared which would allow for the adoption
of the street standards report. Within the ordinance it does

335 · speak to certification of the projects and acceptance by the
governing bodies. A sample form used within the engineering
profession is attached which could be used as an example of
inspection and completion of the projects. The guarantees for
a good design essentially would be: 1) the seal of the engineer
in preparing the design plans; and 2) the seal of the engineer
in submitting a certificate of substantial completion of the
as-built job in the field based on approved.plans.

As noted in the Planning Commission motion of approval of this
design manual, it is anticipated there will be several addendums
to the design manual, or separate design manuals to clarify
elements related to street design including widths and drainage.

Recommendatiri

It is recommended that the Board of City Commissioners place the
attached ordinance on first reading.

Robert A. Lakin

Director of Planning
RAL:rme

Attachments

cc: Metropolitan Area Planning Commi.ssion
Land Use Economics Board

Carl Knop, Professional Engineering Consultants
Charles Freund, Professional Engineering Constiltants
R. W. Bruggeman, Director of Public Works
Dean Sellers, Acti.ng City Engineer
John Dekker, Director of Law
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ORDINANCE NO.

-6:4*.':
-/·£19..#*3

AN ORDINANCE REGULATING THE CONSTRUCTION OF

RESIDENTIAL STREETS WITHIN THE CITY OF WICHITA,
KANSAS; ESTABLISHING CRITERIA AS TO PAVEMENT
DESIGN, MATERIAL AND CONSTRUCTION; AND PROVIDING
FOR QUALITY CONTROL AND INSPECTION PROCEDURES -A
THEREFOR. ////'j///lihpil.'31:

BE IT ORDAINED BY THE GOVERNING BODY OF THE
CITY OF WICHITA, KANSAS.

SECTION 1. The "Supplementary Pavement Thickness
Design Manual for Residential Streets Within the Wichita
Metrofolitan Area", published by Professional Engineering
Consultants,. P.A., October 1979 Edition, including the appen-
dices and design graphs attached thereto, is by reference
incon·Norated in and by this publication made a part of this
ordinance as fully as though set forth at length herein, and
is hareby adopted as the design, material and construction
manual for all urban residential streets of the City of Wichita,
Kansas.

431

0%0

SECTION 2. All urban residential streets, as defined
in the " Subdivision Regulations of the Wichita-Sedgwick County
Metopolitan Area Planning Commission", hereinafter designed
and constructed within the City of Wichita shall conform to the
regairements set forth in the "manual" identified in Section 1
of this ordinance. Said regulations, to the extent necissary
to give full effect to the provisions of this ordinance, are by
reference incorporated in and by this publication made a part
of this ordinance as fully as though set forth at length herein,
and, to such extent, are hereby adopted as part of this ordinance.

SECTION 3. The "manual" referred to in Section 1 and

the "regulations" referred to in Section 2 of this ordinance,
having been published as by law required, are on file in the
offices of the City Clerk and the City Engineer of the City of
Wicllita, Kansas and are open to inspection and available to the
pubkic at all reasonable hours. The provisions of this ordinance
shall be cumulative and are not intended to supersede other City
of itchita code provisions relating to street construction,
licensing, traffic or use regulation.

:.9 h.:

4
1/9 4

SECTION 4. Plans for all streets covered by the pro-
visi0ns of this ordinance shall indicate that the design and
proposed material conform to the criteria set forth in the "manual"
identified in Section 1 of this ordinance and shall be signed with
the itame and seal of the Engineer responsi.ble for their preparation.

SECTION 5. Before any such street imbrovement shall
be act=epted by the City of Wichita, a certificate signed by the
contrisctor and the licensed professional engineer responsible
for p.raject resident engineering shall be submitted to the
City Commission stating that construction is in compliance with
the plans and specifications authorized under Section 1 hereof.
In the event said construction fails to meet the above approved
speci f ica+lions, the matter shall be placed be fore the Board of
Commiss 1071:ers for determination of appropriate action. If
during coustruction, the inspecting engineer determines there
is a failure to meet specification, said inspecting engineer
shall report the facts to the City Engineer who is hereby
empowered to issue a stop work order until the job is brought
back to specification, Final acceptance shall not free the
Contractor from contractual agreements such as watranty or
maintenance clauses provided in the contract documents.

21

..
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A contractor s permit for future street construction in
the City of Wichita shall not be issued to any contractor who fails
or refuses to fully comply with all rules and regulations necessary
in the enforcement of this ordinance.

SECTION 6. That this ordinance shall take effect and be
in force from and after its adoption and publication in the official
City paper.

ADOPTED AT WICHITA, KANSAS,

ATTEST:

Mayor

City Clerk

(SEAL)

.Approved as to form City Attorney

1

42*Z
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CERTIFICATE OF SUBSTANTIAL COMPLETION

Engineer's Project No.

Project.

Contractor . Contract Date ...............

Contract For.

Project or Specified Part Shall Include.

DEFINITION OF SUBSTANTIAL COMPLETION

The date of substantial completion of a project or specified part of
a project is the date when the construction is sumciently completed,
in accordance with the contract documents, so that the project or
specified part of the project can be utilized for the purpose for which
it was intended.

To
(Owner)

And ...............
(Contractor)

Date of Substantial Completion ......._.

The work performed under this contract has been inspected by authorized ret,resentatives of the Owner,
Contractor, and Engineer and the above part of the Project is hereby declared to be substantially completed
on the above date.

A tentative list of items to be completed or corrected is appended hereto. This list may not be exhaustive,
and the failure to include an item on it does not alter the responsibility of the Contractor to complete all
the work in accordance with the contract documents. These items shall be completed by the Contractor
within ..... ...... days of Substantial Completion.

NSPE 1910-8-D (1967 Edition) 'M

£ 1907, National Society of

Professional Engineers
Page 1 of ..... pages

J
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The date of Substantial Completion is the date upon which all guarantees and warranties begin, except as
noted below.

The responsibilities between the Owner and the Contractor for maintenance, heat, and utilities shall be
as set forth below.

ENGINEER AUTHORIZED REPRESENTATIVE DATE

The Contractor accepts the above Certificate of Substantial Completion and agrees to complete and correct
the items on the tentative list within the time indicated.

CONTRACTOR AUTHORIZED REPRESENTATIVE DATE

RESPONSIBILITIES: . (For heat. maintenance, utilities, etc.)

OWNER:

CONTRACTOR:

EXCEPTIONS AS TO GUARANTEES AND WARRANTIES:

ENCLOSURES:

Page of pages



THE CITY OF WICHITA

OFFICE OF Industrial Development DATE February 28, 1980

o.har# A Imt,in nir„+Ar nf Plmnnin,
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FROM Karl Kennedy, Industrial Analyst

SUBJECT Design Manual for
Residential Streets

The Board of Land Use Economics, as a result of your presentation to the Board
on February 6, 1980 regarding the Design Manual for Residential Streets within
the Wichita Metropolitan Area, approved the following motion concerning the
adoption of the Manual:

"The Board of Land Use Economi cs recommends that the Board of City
Commissioners adopt the enabling ordinance to implement the Design
Manual for Residential Streets. The Board also recommends that the

City Commission instruct staff to conduct an annual review of the
Manual for the purpose of updating it to reflect new developments
In technology and to correct deficiencies of application in the .
field. The Board additionally recommends that clarification be
made of the term 'licensed professional engineer' to mean an engineer
from the private sector as well as a person on the City staff.

It is further recommended by the Board of Land Use Economics that the
Board of County Commissioners also adopt the Manual on the same basis
as stated above."

140*9> d-4--
Karl J. Kennedy
Industrial Analyst and
Staff Ex officio member
Board of Land Use Economics

1<JK/st

CC: Board of Land Use Economics Members

Louise Alivarez, Senior Planner

RE©me
FEB 2 9 1980

METROPOLITAN PLANNING

ROUTE m
0

€264= ...
"3€»*fiR#-4 ./#I. -/9***#*I-- . · bt:
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EXCERPT FROM PLANNING COMMISSION MINUTES OF JANUARY 31, 1980Wq
pma ,t.6-' · ' 15. Consideration of "Design Manual" for Street Thickness.

./.4»1034.2.4

..,:.71'.':,9140.-/

1 . 1-
LAKIN gave some background on the Design Manual. He said

that the full; report was prepared by Professional Engineering

3".3 I agreed upon. He said that the consultants were asked to prepare
4-:93*] Consultants, and completed. It·was reviewed by staff and

 a shortened version of the manual which could be used as a basis
mly'. for design and perhaps tied to the Subdivision Regulations. He

said that the City and County engineers were in agreement as to ,9.ds>If 4

 the basic parameters that: are set forth in.the manual f
and the

4949,4.: .
,=,er,02 staff proposes that this become an official design criteria.
*4¢592 -

·, LAKIN commented that Commissioner Gardner had a question :
441. 3, on slip form pavement and re-bar. He said that the City would
fifijd - accept slip form pavement and concrete projects without re-bar.
35*;21
¢ 0

...

MOTION: Accept the design criteria with
the understanding that, because of ongoing
committee work, they anticipate developing
.several addendums to the Drainage Manual
to clarify other elements that do relate
to design criteria of streets. Gardner

moved, Savina seconded and it carried
unanimously. Jones and Lofton were absent.

..'

1
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INSTRUCTIONS:

As an attachment, need both the original manual which is the

April one, and the October supplement, which is the Supplementary 1/'/ININWPI.I.F.

5.24.: ':1
f¢tbkif t /-besign Manual. Make sure that all design manuals that are

- supplementary design manual have page 3 modified as follows: 1=.-

/-1/079 1

"On page 3 (see in marked of copy) Lakin has written in

in the first four paragraphs the words (soaked samples)

after the number 73. Make sure that all copies from this

point forward go out with that.

In sending out this package to Public Works officials, etc.,

make sure there is a note attached to this report indicating

"please see modification on page 3, re: soaked samples."

The third attachment would be the ordinance.

a

 If we can do it, provide the minutes from the Planning Commission

1 \·/ 7 of -2-044%', and see if copies can be gotten from Department of
Pei

Economic Development,- th, r·npi·-9 of minutes of Land Use1.4-Se .- 14 *,

Economics Board where they approved it, if so, put them as . ·' tor*..,
''49420

attachments also, making a total of 5 attachments. . '3,008

When sending this out, there should be copies going to the
10 U

full Planning Commission, full Land Use Economics Board,

PEC, attn: both Carl Knop and Charles Freund; copy to
€A"t'·5'.Y 1

BCoC Chairman; Freeman, Hill; Philbrick; Bruggeman, and **r'

Sellers. All of those people should have the original

April 1979 book, and just put a sheet in there indicating .

14*Ra

efy

<.-'ll--'=--'-.#*.' :B :'r2.:P-...I--.......Ilil----I-- 0 0
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that copies have already been furnished. Everyone else

Call people) should_getthe full package of minutes,

ordinance, esign supplement#, etc.

12.I l· 90 Also,i"Gis de. 4 scheduled to go on the City Commission agenda,
send a notice of the fact that it is going on to the City Commission

4%53%

.agenda, and the notices should be directed to Orville W. Daniels,

Engineering Testing Company. Richard L. Luke, Wichita Testing

Laboratories. Kent Shwieger, Wichita Testing Lab. Mike Thompson,

Poe & Assoc. Fred Schoell, STSK, Inc.

Also a note directed to Daniels, Schoell and Luke; the same general 1

subject and say:

The design. supplement manual has been amended

to require soakdsamples in -du·=Lag the testing

for CBR values. This item will be on the City -+*
Commission agenda of / La-cLU , ' 9 8 0

,,Have someone take this ordinance upstairs to Dekker and remind

him that it was rewritten and prepared and remains unchanged

as done by H. R. Kuhn.

The certificate of substantial completion should also be xeroxed

and added to it.

ttit

Do same memorandum to the Board of County Commissioners with all

of the packages going to all the same number of people, but

·3

i

€93..==m
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again they need not have two copies of the design manuals, etc.,

and just give them a copy of the County Resolution. Modify
'23

the note to the Soils Engineers indicating that this will go

on the County Commission agenda at fAA.,£ /9 date.

Read through the memorandum and change whatever needs to be done

to put it into the proper tense of going to the County Commission

instead of the City Commission.

Please make sure somebody reads each and every line so that we

don't put anything into it to give them a bad time.

-Also a special note as soon as the resolution is done, sending

IL it over to Craig Robinson at County Counselor's office:

Craig:

Here's a revised copy of the street standard

€ report. H. R. Kuhn did the City Ordinance over

so that the Design Manual would be adopted by

reference, and we meet the criteria of adopting

a document by reference as per the State

Statute. I believe the County falls under that

same adoption by reference statute, so T have

merely modified the City Ordinance to speak to

County issues. The only thing that I have a

question d.n is in the second paragraph of

Section 5 relative to licensing or issuing permits

'./

L-
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for street construction in the unincorporated area.

I don't know whether you have such a procedure or

not. I-have..aa*e+·ea*trerrtirorii*-sta-f*ZEC-Eheck

.that withm®e„aeeman.

1,?4*P RAL

NOTE TO GALBRAITH:

Check the second paragraph, Section 5 of the County

Resolution with Freeman. See if that should stay
in. I am not sure they have contractor's permit

Pa
for County folk.

1,-e- -4 & . i C.-A.74 1 ' £ c . 't- -t l: -· ..cl -u.
RAL

i .4 ..iff 3 -3 - 29

1 el ... diC.u-L,f
wiA.-0 0-/--,tt.'-L-4 j.

DS U ·»

One following note, and thats on the City Ordinance, I

mentioned taking it up to Dekker and have him approve it

with no changes, I did make a change in two words in
Section 1. I don' t think that creates. any problem, but

make sure its pointed out.

f

4#'' See if you can get a bunch of copies of the Manuals off of
11 stu.411'·· Joe Freeman, particularly for distribution for the City /u»-,nkr 0 6-7

Commission and County Commissioners. That would take about 44 0 1.2-16&1 /./ 0

8 or 10, depending on getting the Manager a copy, etc. /0 A' a ,* i LA. t
4 ./. t. /b-* b. f £6 CYou simply may have to xerox the 1. est of them. So before A.. P n c

the County Resolution and stuff on, make sure you double --7
\

< check with Ted Hill, Craig Robinson and Freeman to make sure they have no problem with this going on.

gut*47
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Ruby:

Fl

There are two packs here, one with attachments to use for
typing and attachments. The other is simply my notes to

go along with things so that Jack can use them if he needs to.
If there are any questions, make a note of it, and I can 9/91

answer them if I call back in.

L fEb.3 *f

94f

..·9·f;

944

tel 1 -·le . .
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RESOLUTION

m.,

263':49«.49

4-.1 .1.3,di#...:'E--841%
Elum2btakENek

·P-im.

0243:·
T

A RESOLUTION ESTABLISit ING DESIGN CRITERIA

FOR URBAN TYPE RESIDENTIAL AND COLLECTOR

STREETS AND INSPECTION PROCEDURES TIIEREFOR%.

NOW BE IT RESOLVED BY TE BOARD OF COMMIS-

SIONERS OF SEDGWICK COUNTY, KANSAS, THAT:

SECTION 1. The "Supplementary Pavement Thickness Design
Manual for Residential Streets Within the Wichita Metropolitan Area",

published by Professional Engineering Consultants, P.A., October 1979
Edition, including the appendices and design graphs attached thereto,
is by reference incorporated in and by this publication made a part
of this ordinance as fully as though set forth at length herein, and
is hereby adopted as the design, material and construction manual for./£

eident:ial street=PAe€ the Cily uff 111.1.=*aA Kansas
SECTION 2. All urban residential streets, as defined in

the "Subidivision Regulations of the Wichita-Sedgwick County Metro-
politan are a Planning Commission", hereinafter designed and constructed

WIEFirri2f··40 71+, f T,14-14--· shall conform to the requirementf .set forth
in the 'hianual"identified in Section 1 of this 0,441*aig,62-55xrd regula-
tion.s, te, the exlent necessary to give full effect to the provisions
of thi s Mratienige;*7877 by re ference incorporated in and by this
publication made a part of this, efeN:nenee as fully as though set forth
at lengltlk herein, and, to Such/extent, are hereby adopted as part of
thisepEinance_

r0*137.0..lji

SECTION 3. The "manual" referred to in(Section 1 and the
"regula tions" referred to in Section 2 of this ordi-rrarTrce, having been

published as by law required, are op filg in thi_gffices of the (6256«.IZ-
Clerk alld the0GABy Engineer of t442#891#*-4*Ne.&, Kansas and are

# open to inspection and availabl public at all reasonable
hours. The provision.s of this '*6*liI28 shall be cumulative and are

not intended to supercede other Gity of Wjnhit9-qode provisions re-
lating to street construction, licensing, traffic> or use regulation.

4323@Sa

I h.

.SECTION 4. Plans for all streets covered by the provisions
of this·,6din,an·ee sttall indicate that the design and proposed material
conform to the criteria set forth in the "manual" .identified in

Section 1 of this c,:di=cr=meand shall be signed with the name and
seal of the Engineer res·monsible for their preparation.

- 61 7&.-45/;

rt.L---CTION 5. Before any such street improvement shall be
accepted by the City of Wichita, a certificate signqd by the con-

tractor and the licensed professional engineer respon,aible for project
resident engineering shall be submitted to the 64*rlanmission stating
that the construction is in compliance with the plans and specifica-
tions authorized undor Section 1 hereof. In tbe event said construe-

tion fails to meet the above approved specifications, the matter shall

be placed beforu the Board (12&unissioners for determination of
appropriatte action. If during construction, the inspecting engineer
determines there is a failure to meet specification, said inspecting

.engineer s'lall report ·,the facts to tile G+6ylEngincor who is hereby
empowered 43 issue a stop work order untiyt·he job is brought back
to .specification. Final acceptance shalynot free the Contractor

from contractual agreements such as wgianty or maintenance clauses
provided in the contract documents../

J
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A contractor' s permit for future street construction in
the cally of W..1&67 shall not be issued to any contractor who fails
or refuses to fully comply with all rules and regulations necessary

in the enforcement of this „.£,,27-
SECTION 6. That this e/+in,enee· shall take effect and be

in force from and after its adoption and publication in the official

€*rey„paptf·
AUd PASSED AND ADOPTED by the Board of County Commissioners

at Wichita, Kansas, this day of , 19

9 --4. 373924
1 -4...../*+i-

e=ear

Chairman

fem-SCOTE- E v wit *1.,16

, Commissioner

Donald Gragg

, Commissioner

..E**e·t,t=-*.a·/&4*&'··1 - 4..tk

e 2%87

Approved as to form ·@ter ;retorrmy

61
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AN ORDINANCE REGULATING THE CONSTRUCTION OF

RESIDENTIAL STREETS WITHIN THE CITY OF WICHITA,
KANSAS; ESTABLISHING CRITERIA AS TO PAVEMENT
DESIGN, MATERIAL AND CONSTRUCTION; AND PROVIDING
FOR QUALITY CONTROL AND INSPECTION PROCEDURES

*2 0.*24'th}*2*

THEREFOR.
11'yost

BE IT ORDAINED BY THE GOVERNING BODY OF THE 
CITY OF WICHITA, KANSAS.

·a

SECTION 1. The "Supplementary Pavement Thickness Design
Manual for Residential Streets Within the Wichita Metropolitan Area",
published by Professional Engineering Consultants, P.A., October 1979
Edition, including the appendices and design graphs attached thereto, 
is by reference incorporated in and by this publication made a part
of this ordinance as fully as though set forth at length herein, and
is hereby adopted as the design, material and construction manual for.Jf .ift
msidential streets of the Citv of Wichita. Kansas.

4

rest

4,5.taf':

?42
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SECTION 2. All urban residential streets, as defined in
tihe "Subdivision Regulations of the Wichita-Sedgwick County Metro-
golitan Area Planning Commission", hereinafter designed and constructed
within the City of Wichita shall conform to the requirements set forth
in the 'hanial" identified in Section 1 of this ordinance. Said regula-
tions, to the extent necessary to give full effect to the provisions
of this ordinance, are by reference incorporated in and by this
publicatian made a part of this ordinance as fully as though set forth

 at length herein, and, to such extent, are hereby adopted as part of
this ordinance.

: 7.24.>W,

i./.

.

SECTION 3. The "manual" referred to in Section 1 and the

"regulations" referred to in Section 2 of this ordinance, having been
published as by law required, are on file in the offices of the City
Clork and the City Engineer of the City of Wichita, Kansas and are
open to inspection and available to the public at all reasonable

hours. Ttre provisions of this ordinance shall be cumulative and are
not inten,:Ded to superede other City of Wichita code provisions re-
lating to street construction, licensing, traffic or use regulation.

SECTION 4. Plans for all streets covered by the provisions
of this ordinance shall indicate that the design and proposed material
conform to. the criteria set forth in the "manual" .identified in

:lection 1 ®f this ordinance and shall be signed with the name and
scal of the Engineer responsible for their preparation.

JECTION 5. Before any such street improvement shall be
accepted bl the City of Wichita, a certificate signed by the con-
tractor and the licensed professional engineer responsible for project
resident engineering shall. be submitted to the City Commission stating
tiial the con·struction is in compliance with the plans and specifica-
tions authorized under Section 1 hereof. In tba event said construe-

tion fails jo. meet the above approved specifications, the matter shall
be placed before the Board of Commissioners for determination of
appropriate action. If during construction, t.le inspecting engineer

d'etermines ttere is a failure to mect specification, said inspecting
.engineer shalll report the facts to the City Engineer who is hereby
empowered to tssuc a stop work order until the job is brought back
to; specification. Final acceptance shall.not free the Contractor

from contractual agreements such as warranty or maintenance clauses
provided in the contract documents.

915%37

L

*A»:'.



r

0

A contractor's permit for future street construction in
1l

the City of Wichita shall not be issued to any contractor who fails
or refuses to fully comply with all rules and regulations necessary
in the enforcement of this ordinance.

SECTION 6. That this ordinance shall take effect and be

in force from and after its adoption and publication in the official
City paper.

ADOPTED AT WICHITA KANSAS,

ATTEST:

*8etiliEm}
Mayor

City Clerk

(SEAL)

71€46·04· i

Approved as to form City Attorney
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3.

4.

5.

I. I. t V.

BOAkD OF LAND USE ECONOMICS

City of Wichita
1-tw 1 13¤U

urrROPOLITAN PLANNING =
ROUTE m -

Regular Meeting  --
9.00 a.m., Wednesday, February 6, 1980
Department of Housing and Economic Development Conference Room
City Hall - Eleventh Floor
455 North Main Street

Wichita, Kansas 67202

AGENDA ..P-
Pavement Design 

92%
*26'

Mr. Robert Lakiff, Director of Planning, has presented a document
concernirrg-street s tandards for the City and County. Mr. Lakin
will be present at the Board's meeting to discuss the document
and to recommend action for the Board to take.
ACTION: Discuss the document on street standards and take

such action as the Board deems appropriate.

1979 Annual Report

.'R':c»t . 64?':41:

itc

City of Wichita Administrative Regulation No. 15 requires that . *1111111111114%
each city board and commission submit an annual report to the ..r
City Manager's office by March 1, 1980. Staff has prepared an , 3
annual report for the Board of Land Use Economics that also in-
cludes the Real Estate Advisory Board' s activities for the ./.,4,2\
months January th:ough June of 1979. 183 :5.
ACTION: Approve the annual Report for submittal to the tt.4*-€h . :P

City Manager's office.

Discussion on Data Relating to Housing in the City
· ·b·· ' " '· .I:·24%1 i

Staff has mailed a questionnaire to several cities across the Pp313*3%
United States requesting information on homes relating to costs
and taxes. This same type of data has also been obtained for
Wichita and eight other cities located in the central portion of
the United States. Staff will present the information obtained
from the questionnaires if any have returned prior to the meeting
of the Board.

ACTION: Discuss the data obtained by staff and take
such action as the Board deems necessary.

Other Items

Adiournment

ft

4./.Im -1

I·
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 WICHITA TESTING LABORATORIES

.BR

A

DIVISION ,
Of ENGINEERING TESTING COMPANY

0

HOSKINS-WESTERN·SONDEREGGER. INC. WICHITA, KANSAS

%INE[eS ARCHI'Cl PLANNERS SURVE¥ORS

810 EAST AUNDOCK

WICHITA. KS 6721• RICHARD l. LUKE
PHONE 316-2644328 535 N. WASHINGTON

MANAGER
ORVAL W. DANIELS PHONE 265-8553
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WICHITA -SEDGW I.(11:OUNTY DATE

January 25, 1980
METROPOLITAN AREA PLANNING DEPARTMENT

To Metropolitan Area Planning Commissioners

FROM Robert A. Lakin. Director of Plannina

SUBJECT Pavement Design /

Attached is a revised ordinance on pavement design. The changes
basically provide for adoption by reference of the design manual
as required by Statute.

On the issue of street widths, slip form pavement, etc., I would
expect those items to come forth from the various subcommittees
as subsequent actions from their meetings.

I will be prepared to ,discuss this further with you at your
meeting.

_Robert. M..lakin·'' ·
Director of Planning

RAL:rme

Attachment

'Ar

U.

%
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AN ORDINANCE REGULATING THE CONSTRUCTION OF
RESIDENTIAL STREETS WITHIN THE CITY OF WICHITA,
KANSAS; ESTABLISHING CRITERIA AS TO PAVEMENT
DESIGN, MATERIAL AND CONSTRUCTION; AND PROVIDING
FOR QUALITY CONTROL AND INSPECTION PROCEDURES
THEREFORE.

BE IT ORDAINED BY THE GOVERNING BODY OF THE
CITY OF WICHITA, KANSAS.

.-1445
.tf470224*1.9%91*4-9

SECTION 1. The "Supplementary Pavement Thickness Design
Manual for Residential Streets Within the Wichita Metropolitan Area",
published by Professional Engineering Consultants, P.A., October 1979

2 Edition, including the appendices and design graphs attached thereto,
is by reference incorporated in and by this publication made a part
of this ordinance as fully as though set forth at length herein, and
is hereby adopted as the design, material and construction manual for
residential streets of the City of Wichita, Kansas.

?39

SECTION 2. All urban residential streets, as defined in
the "Subdivision Regulations of the Wichita-Sedgwick County Metro- 309-<g
politan Area Planning Commission", hereina fter designed and constructed 46.-
within the City of Wichita shall conform to the requirements set forth I-
in the 'hanual" identified in Section 1 0 f this ordinance. Said regula-
tions, to the extent necessary to give full effect to the provisions

»7»ai/1.....of this ordinance, are by reference incorporated in and by this IA.-

publication made a part of this ordinance as fully as though set forth 43
at length herein, and, to such extent, are hereby adopted as part of ¥&#2t-
this ordinance.

SECTION 3. The "manual" referred to in Section 1 and the
"regulations" referred to in Section 2 of this ordinance, having been
published as by law required, are on file in the offices of the City
Clerk and the City Engineer of the City of Wichita, Kansas and are
open to inspection and available to the public at all reasonable
hours. The provisions of this ordinance shall be cumulative and are
not intended to supercede other City of Wichita code provisions re-
lating to street construction, licensing, traffic or use regulation.

SECTION 4. Plans for all streets covered by the provisions
of this ordinance shall indicate that the design and proposed material
conform to the criteria set forth in the "manual" .identified in
Section 1 of this ordinance and shall be signed with the name and
seal of the Engineer responsible for their preparation.

SECTION 5. Before any such street improvement shall be
accepted by the City of Wichita, a certificate signed by the con-
tractor and the licensed professional engineer responsible for project
resident engineering shall be submitted to the City Commission stating
that the construction is in compliance with the plans and specifica-
tions authorized under Section 1 hereof. In the event said construe-
tion fails to meet the above approved specifications, the matter shall
be placed before the Board of Commissioners for determination of
appropriate action. If during construction, the inspecting englneer
determines there is a failure to meet specification, said inspecting
engineer shall report the facts to the City Engineer who is hereby
empowered to issue a stop work order until the job is brought back
to specification. Final acceptance shall not free the Contractor

from contractual agreements such as warranty or maintenance clauses
provided in the contract documents.

4yd.
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A contractor's permit for future street construction in
the City of Wichita shall not be issued to any contractor who fails
or refuses to fully comply with all rules and regulations necessary
in the enforcement of this ordinance.

SECTION 6. That this ordinance shall take effect and be
in force from and after its adoption and publication in the official
City paper.

ADOPTED AT WICHITA, KANSAS,

ATTEST:

Mayor

City Clerk

(SEAL)

Approved as to form City Attorney



WICHITA-SEE)GWICK,OUNTY DATE

/ January 10, 1980

METROPOLITAN AREA PLANNING DEPARTMENT

To Metropolitan Area Planning Commission
Land Use Economic Board

1 EM
FROM

Robert Lakin , Director of Planning

SUBJECT

Pavement Design

The City and County jointly have had prepared a pavement design
and feasibility study prepared by Professional Engineering
Consultants. This study examined construction design standards
for residential and collector streets. Twenty and forty year,
asphalt and concrete designs were evaluated. The results of
the study include:

design parameters for both concrete and asphalt
streets.

a conclusion that 40 year design life streets are
cost efficient in this Wichita urban area.

a reduction in thickness of streets 11 additional
work (compaction) on the base is done.

Both City and County staffs have agreed to the conclusions and
the attached Design Manual has been prepared by Professional
Engineering Consultants as the basis for design. The special
subcommittee has reviewed the study with staff and PEC and
believes it is ready for submission to the governing bodies.

In order to ensure compliance to these design standards, it is
felt that each governing body, the City and County, should
adopt the Design Manual by Ordinance and Resolution respectively.
This then will leave the design engineer latitude in desigf
trading cost of materials, i.e., concrete and asphalt, with
base preparation costs, labor, and equipment. The inspecting
engineer, either staff or consultan would be bound to recommend
accepting or not accepting a job based on its compliance with
the design specifications given which in turn will be based on
the attached design parameters.

Recommendation: Approve the design study and recommend its
adoption by each governing body by appropriate Ordinance or
Resolution.

iet
Attachments: - Design Manual.

Resolution

- Ordinance

Robert A. Lakin. Director

cra•221*:Ea,zi·»fu k·&·*41.'e· 2.-, ].00. i '424·<-6*Nt-f'i·»,1,10 =.·&· ·
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Page 2

CC: William Keltner, Professional Engineering Consultants, 1440
East English, Wichita, Ks. 67211

Charles Freund, Professional Engineering Consultants, 1440
East English, Wichita, Ks. 67211

Carl Knop, Professional Engineering Consultants, 1440 East
English, Wichita, Ks. 67211

Dave Ritchie, Ritchie Brothers, 1900 Amidon, Wichita, Ks. 67203
Major Inc., 4323 W. 31st Street South, Wichita, Ks. 67215
L. A. Knebler Construction Co., Inc., Rt. 1, Augusta, Ks.
Mid-Kansas Construction Co., Inc., 1245 S. Santa Fe, Wichita, Ks.

67211

Wichita Association of Homebuilders, 730 N. Main, Wichita, Ks. 67203
Wichita Board of Realtors, 717 N. Emporia, Wichita, Ks. 67214
Delamater Freund & Associates PA, Century Plaza Bldg, 111 West

Douglas, Wichita, Ks. 67202

Moehring & Associates , Consulting Engineers, 433 South Hydraulic,
Wichita, Ks. 67211

Reiss & Goodness Engineers, 2160 W. 21st Street, Wichita, Ks. 67203
Kenneth 0. Taylor Consulting Engineer, 1542 S. St. Francis, Wichita,

Kansas 67211

Van Doren-Hazard-Stallings Architects/Engineers, 260 N. Rock Road,
Wichita, Ks. 67206

Wilson & Company Engineers & Architects, 218 North Waco, Wichita,
Kansas 67202

Castle PA Engineers, 4801 Irving, Wichita, Kansas 67209
Poe & Associates Inc., 1720 East Morris, Wichita, Ks. 67211
Ray Bruggeman, Director of Public Works
Joe Freeman, County Department of Public Works
Theodore H. Hill, County Counselor

John Philbrick, County Department of Administration
Dean Sellers, City Engineering
E. H. Denton, City Manager
John Dekker, Director of Law

Thomas Powell, Assistant City Attorney

L
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RESOLUTION

f

URBAN TYPE RESIDENTIAL AND COLLECTOR STREETS
A RESOLUTION ESTABLISHING DESIGN CRITERIA FOR

AND INSPECTION PROCEDURES THEREFORE.

NOW BE IT RESOLVED BY THE BOARD OF COMMISSIONERS
9/1 OF SEDGWICK COUNTY, KANSAS, THAT:

SECTION 1. All urban residential strqets (as defined in
the jubdivision Regulation) herein-after designed and built within
the. unincorporated area of Sedgwick County shall conform to the
design criteria set forth in the document entitled "Supplementary
Pavement Thickness Design Manual for Res*ential Streets within the
Wichita Metropolitan Area", prepared by Professional Engineering
tonsultants, P.A. Engineer, October 1979. Plans for any such streets
snail indicate that the design· conforms I to these criteria and shall
te signed with the name and seal of the Engineer responsible for
their preparation.

m»104:EN

, 9422

SECTION 2. Before any such street improvement shall be
accepted by the County of Sedgwick, a certificate signed by the
contractor and the licensed professional engineer responsible for
project resident engineering shall be submitted to the County
Commission stating that the construction is in compliance with the
plans and specification authorized under Section 1 hereof. In the

event said construction fails to meet the above approved specifica-
tions, the matter shall be placed before the Board of Commissioners
for determination of appropriate action. If during construction,
the inspecting engineer determines there is a failure to meet
specification, said inspecting engineer shall report the facts to
the Director of Public Works who is hereby empowered to issue a
stop work order until the job is brought back to specification.
Final acceptance shall not free the Contractor from contractual
agreements such as warranty or maintenance clauses provided in the
contract documents.

SECTION 3. That this Resolution shall take effect and
be in force from and after its adoption and publication once in
the official County paper.

PASSED AND ADOPTED by the Board of County Commissioners
at Wichita, Kansas, this day of , 1980.

Chairman

Commissioner

Commissioner

ATTEST:

Dorothy K. White, County Clerk

(SEAL)

APPROVED AS TO FORM:

Theodore H. Hill, County Counselor

424
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ORDINANCE NO.

4011 . 94-7
MY¢01
le?.1
1*24,6
ca

Al
:17 4.1.Al
·*f .ted:':+.:1'.

AN ORDINANCE ESTABLISHING DESIGN CRITERIA FOR

FRBAN TYPE RESIDENTIAL AND COLLECTOR.STREETS

AND INSPECTION PROCEDURES THEREFORk.

BE IT ORDAINED BY THE GOVERNING BODY OF THE

CITY OF WICHITA, KANSAS.

SECTION 1. All urban residential (as defined in the
Subdivis·:Lon Regulation) streets herein-after designed and built
within ithe City of Wichita shall conform to the design criteria
set forth in the document entitled "Supplementary Pavement Thick-
ness Design Manual for Residential Streets within the Wichita

Metropolitan Area", prepared by Professional Engineering
Consultants, P.A. Engineer, October 1979. Plans for any such
streetts shall indicate that the design conforms to these criteria

and slall be signed with the name and seal of the Engineer
respolsible for their preparation.

SECTION 2. Before any such street improvement shall
be aceepted by the City of Wichita, a certificate signed by the
contractor and the licensed professional engineer responsible

'for project resident engineering shall be submitted to the City
Commission stating that the construction is in compliance with
the plans and specifications authorized under Section 1 hereof.
In the event said construction fails to meet the above approved
specifications, the matter shall be placed before the Board of
Commissioners for determination of appropriate action. If during

construction, the inspecting engineer determines there is a fail-
ure to meet specification, said inspecting engineer shall report
the facts to the City Engineer who is hereby empowered to issue
a stop work order until the job is brought back to specification.
Final acceptance shall not free the Contractor from contractual
agreements such as warranty or maintenance clauses provided in
the cantract documents.

SECTION 3. That this Ordinance shall take effect and

be in force from and after its adoption and publication in the
offic=ial City paper.

ADOPTED AT WICHITA, KANSAS,

ATTEST:

Mayor

*Af%11

(SEAL)

*i:

City Clerk

43% Approved as to form City Attorney
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DIRECTORS

c. 0. KNOP ....

R. S. PEUGH. ....

Uu*21 C. J. PR'UND, ....

W. H. KELTNER. ....

R. D. PLITCHER. ....

P• D• MIDDL-ON. JR.. .... JAN 1 l 1980
D. E. MALTEIE, p./.

K. 12. HORNER. ....

METROPOLITAN PLANNINM. D. SCHOMAKER. ....

ROUTE O. IEEE)
P ROFESSIONAL

January 9, 1980 ENGINEERING

ONSULTANTS
PK)FESSIONAi ASSOCLANON

Mr. Robert A. Lakin

Director of Planning
F City Hall

455 North Main Street

Wichita, Kansas 67202

00· 11=cirlortill €+mal- Dmiamant noclrin

t rotf

:....1
7.../1 PEC File No. 30-78068-042

11/M

Dear Bob: §

Attached is a copy of your suggested resolution for adopting pavement
design criteria for Sedgwick County with possible verbiage changes in
Section 2. (This would apply to the City Ordinance also. ) I. f

-r· r
32*

We have also enclosed a standard NSPE form we frequently use when we
performproject resident services as we discussed in our telephone con-
versation. We assume use of this form would suffice for the intention
and conditions of Section 2.

t.:1942

04=

We wish to assure that the Contractor will be responsible for all con-
struction deficiencies particularly during his warranty or maintenance --b
period. Our general conditions stipulate that final acceptance of the
work by the Engineer does not free the Contractor from contractual agree- ,/im'P

ments provided in the Contract Documents. .27

We hope this will be of benefit to you. 1859

?4

3

49/4

?25

Very truly yours, Q.= *7

FESSIONAL ENGINER]G CONSULTANTS,P.A.

Charles J. Freund, P. E.
Vice Presideht m.imillf

341.

CJF:10
Enclosures

1440 EA- ENGLISH

WICHITA. KANSAS 67211

(3/6) 2/2.2691
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ROUTE SUP

(PLEASE CjRCLE DESMNABON)
Administration Community Facilities Park Department

Budget Building Services Forestry r:Contracts Admin. Century It Recreation '.
Contfoller Community Ans PlannIng Department (Data Processing Omnisphere Empl. &
Purchasing Credit Union Training Center i >'Print Shop Emergency Graphics

Stationely Stores Communications Job Teams
Ret. & Insurance Fire Department Police DepartmentTreasurer Grievance Office Motor Pool

Airport Authority Health Department Public Works
Art Museum Housing & Economic Administration
City Manager Development EngineeringC.P.O. Adm. & Finance Flood Control

City Clerk Central Inspection Maintenance
City Commission Energy Resources Tralfic Engineering
Community Action Industrial Development Urban Renewal
Community Se,vices ._lgcal.Hausing_Aythoaty Water Department
Com/Status of Women/ Law Departmenti AccountingPersonnel

EngineeringPersonnel Training tr-
Filter Plant

Public Affairs Municipal Court Gas Utility

Civil Rights 8 0. /-1 Mains & Services
Water Pol. Control1 /1

1

For: 6 18-no,G fL
For your information ____For your comments

t·4

8€441*
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From:

To

Subject

L

L

HIT A -SEDG W ICIATOUNTY 0 DATE

tOPOL}TAN ANEA PLIAN MING DEPARTMENT January 7,£19.7-9--

Ray Bruggeman, Director of Public Works
Dean Sellers, City Engineering
John Dekker, Director of Law

vthomas R. Powell, Assistant City Attorney
Theodorc M. Hill, County Counselor
John ?hilbrick, County Departmont of Administration
Joe Freeman, County Department of Public Works
Charlie Freund, Professional Engineering Consultants

Robert A. Lakin, Director of Planning

: Pavement Design

Attached is a draft memo with recommended actions which I would
like to send to the Metropolitan Area Planning Commission on
January 11 for their action on January 17. We will also send
it to the Land Use Economics Board of the City for their next
meeting (February 6).

Please review the memo and adopting Resolution/Ordinance. If
you have suggested improvements or changes, call me at
268-4425.

Robert A. Lakin

Director of P].anning
RAT,irme

Attachments ¢ 24

/00 .et"r# ..

9k ' 4.ll,2 ..'.3/
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DRAFT

DC ¢f 327\4-,/· ·
3..All.,
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-                                                                                                     12.1. 4 L

January 4, 1979 iz:.4:4 1-
07,6

< Metropolitan Area Planning Commission
98'Pr k•» 1GA--i
7,09.,I:9.

94: C Land Use Economic Board r106.15 ,

j%12*,/49./. 7-' :'#-'i- .
Pavement Design ,c-*Ai , I .-1.£- M

I'D-wt d C r•:·,•.

The City and County jointly have had prepared a pavement design /6 '*A
and feasibility study prepared by Professional Engineering L J,%,4

.

G.

.Consultants. This study examined construction design standards , 1.11
£

, 2%2«:4 for residential and collector streets. Twenty and forty year, 8-14---

. 1,4; 3'1*@G=:1% asphalt and concrete designs were evaluated. The results of

%'LE.. : 2
the study include:

12.6*. ,/1 :
12.,i f ir».2
24.2 21¥2ak,5

444*

Mtit,:2%€446

design parameters for both concrete and asphalt

streets.

a conclusion that 40 year design life streets are

cost efficient in this Wichita urban area.

a reduction in thickness of streets if additional

work (compaction) on the base is done.

aja

d

3?01 47
.                                                              . .4,4,4*%2

q·7·.11'..:P

Both City and County staffs have agreed to the conclusion#and ..110,2,4.1 h.=-/-0
the attached GU<RNEE-y·-00-640.aLUd@6 has been prepared by Professional

Engineering Consultants as the basis for design. The special sub-

committee has reviewed the study with staff and PEC and believes

it is ready for submission to the governing bodies.

49*
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In order to ensure compliance to these design standards, it is

felt that each governing body, the City and County, should

adopt the it,f.I-i<Ilk/lib Ordinance and Resolution respectively.
This then will leave the design engineer latitude in design

trading cost of materials, i.e., concrete and asphalt with base
preparation costs labor and equipment. The inspecting engineer,

either staff or consultant would be bound to recommend accept-

ing or not accepting a job based on its compliance with the
design specifications given which in turn will be based on the
attached design parameters.

Recommendation: Approve the design study and recommend its
adoption by each governing body by appropriate Ordinance or
Resolution.

'46&*4'L:4:
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ORDINANCE NO. -

AN PRDINANCE ESTABLISIIING DESIGN CRITERIA
FOR URBAN TYPE KESIDENTIAL AND COLLECTOR

STREETS AND INSPECTION PROCEDURES TIIEREFORE.

* '- E.43>9. 144

1

--mET'"-1-/*f:
r : 3111,r

BE IT ORDAINED BY THE GOVERNING BODY OFTHE CITY OF WICHITA, KANSAS. .
SECTION 1. All urban and residential streets herein- ,

after designed and built within the mi-ncerperated area of 0 /1'"
Sedgwick County shall conform to the design criteria set forth
in the document entitled "Supplementary Pavement Thickness
Design Manual for Residential Streets within the Wichita
Metropolitan Area", prepared by Professional Engineering
Consultants, P.A. Engineer, October 1979. Plans for any such
streets shall indicate that the design conforms to these
criteria and shall be signed with the name and seal of the
Engineer responsible for their preparation.

«,Ail

i·*gr

ir,r :N.r.

SECTION 2. Before any such street shall be accepted -76%
by the City of Wichita, a certificate signed by a licensed ...1 #m#
professional engineer shall be submitted to the City Commis- .i?314?

1. 4€ St/,
sion stating that the construction meets the plans and specifi- · ·94,Un
cations authorized under Section 1 hereof. In the event said

construction fails to meet the above approved specifications,
the matter shall be placed before the Board of Commissioners

4-S?%,
for determination of appropriate action. If during construction, 90. 6 4

the inspecting engineer determines there is a failure to meet
34. 3«,6
4%*.1 '5494-

specification, said inspecting engineer shall report the facts :¥UBMED#:' 93(F'%9''
to the City Engineer who is hereby empowered to issue a stop
work order until the job is brought back to specification.  Uvige*.

SECTION 3. That this Ordinance shall take effect and

be in force from and after its adoption and publication in the
official City paper. t

ADOPTED AT WICHITA, KANSAS, . '416:91:

ATTEST: 56*3
262:cr44,

;¢FWj'

Mayor

City Clerk
(SEAL)

''An

'03*4'.

Approved as to form City Att.orned

*i?**

7

7@q?*-42.%1111"lilm/

L.



1' · · firt>h'i;

4

M

et

0

RESOLUTION

A RESOLUTION ESTABLISHING DESIGN CRITERIA

FOR URBAN TYPE RESIDENTIAL AND COLLECTOR

STREETS AND INSPECTION PROCEDURES THEREFORE.

NOW BE IT RESOLVED BY THE BOARD OF COMMIS-

SIONERS OF SEDGWICK COUNTY, KANSAS, THAT:

SECTION 1. All urban and residential streets herein-

after designed and built within the unincorporated area of
Sedgwick County shall conform to the design criteria set forth
in the document entitled "Supplementary Pavement Thickness
Design Manual for Residential Streets within the Wichita
Metropolitan Area", prepared by Professional Engineering
Consultants, P.A. Engineer, October 1979. Plans for any such
streets shall indicate that the design conforms to these
criteria and shall be signed with the name and seal of the
Engineer responsible for their preparation.

, Commissioner
Everett Patrick

· ATTEST:

*fol-

Dorothy K. White, County Clerk

:21*,4

SECTION 2. Before any such street shall be accepted
by the County of Sedgwick, a certificate signed by a licensed
professional engineer shall be submitted to the County Commis-
sion stating that the construction meets the plans and specifi-
cation authorized under Section 1 hereof. In the event said

construction fails to meet the above approved specifications,
the matter shall be placed before the Board of Commissioners

for determination of appropriate action. If during construction,
the inspecting engineer determines there is a failure to meet
specification, said inspecting engineer shall report the facts
to the Director of Public Works who is hereby empowered to issue
a stop work order until the job is brought back to specification.

ti·*j
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SECTION 3. That this Resolution shall take effect and

be in force from and after its adoption and publication once in
the official County paper.

PASSED AND ADOPTED by the Board of County Commissioners
at Wichita, Kansas, this day of , 19

, Chairman

Tom Scott

Commissioner

444.

Donald Gragg

(SEAL)

702,
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APPROVED AS TO FORM:

Theodore H. Hill, County Counselor
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