ORD-0573

Discuss and consider action an ordinance on the first reading
with the caption reading: An Ordinance of the City of
Pflugerville amending Section 2 - Street Subsection DG2.4
Pavement Design of the 2014 Engineering Design Manual and
Construction Standards, replacing all Engineering and
Construction Standards in conflict; containing a severability
clause; and providing for publication and an effective date.

4%



DRAFT Pavement Design Guidelines

The City of Pflugerville recognizes the need to revise and
upgrade the pavement design section of the City’s
Engineering Design Manual to meet current industry
standards.

e Capital Area Pavement Engineering Council (CAPEC)

e EDM Guiding document for civil and geotechnical

* Applicable for design of all public streets within
Pflugerville’s city limits and extra-territorial
jurisdiction.

The structural design of a pavement system must be done
with a clear understanding of the factors that affect the life
and serviceability of the pavement. The objective is to
obtain the best quality pavement system considering
factors such as: subgrade, traffic loads, pavement material
and future maintenance.

City Council 3-9-2021

PAVEMENT DESIGN

GENERAL

The Crty of Pflugeriille recopnizes the need to revize and upgrade the pavement desizn
saction of the City’s Enginsermg Diesign Mamal to mest current industry standards. The
City of Pflugenalle acknowledges the Capital Avea Pavement Engineening Council
(CAPEC) study as 3 pmdmg document for civil and geotechnical enginesrs to reference
during the design phase of all public and private sireets within Pfiugerville’s erty limmts
and extra-terntonial msdiction.

This section references and specifies the nininmm standards for the pavement and
subgrade design for roadways and alleys withan the City. These mmmnwmm standards are
not intended to replace the professional judgment of the Dezign and the Geotechmeal
Engineer. The standards may need to be expanded or modified as defermmed necessary
by the Geotechnical Enzineer and approved by the City Engmeer in wniting. The
pavement and subgrade design for roadways shall be in aceordance with CAPEC Phase 3
Report or latest version.

Al roadways shall have a geotechmical invest gafion performed to include pavement and
subgrade design. The results of the geotechmical inveshgation, analysis, and
recommendations shall be prezented in 3 Geotechmezl Report for Roadways (GRE). The
report shall recommend a pavement section or sections based on analyses usmg traffic
mputs, service factors, and subgrade condifions at the project site. The report and amy
subsaquent modifications or addihons shall be sizned and sealed by a Licensed
Professionzl Engmeer in the State of Texas tramed and qualified to provide geotechmical
enginesnng analysis for pavement and subgrade desizn. At the City Engmeer’s
diseretion, vahdity mn the form of a letter from a geotechnieal or crvil engineer of a GRE
older than 3 years may be required.

Based on the road classification type and as directed by the City Engineer, the submission
of a pavement design may require a Life Cycle Cost Analysis (LCCA) as defined in
Section 6 of the CAPEC 3 Final Report or latest version The LCCA summary
output shall provide similar format to Figure 6.1 of CAPEC study, mcloding graphical
mformation. The analysiz period should be long epough to caphure reconstruchon
activities for all pavement options, which shall be no less than 40 vears.

The geotechmeal investization and recommendations report shall address all items listed
mn the GRR checklist. The checklist shall be filled out completely and submitted with the
report. Any “N/A" response on the checklist shall melude a wntten explanation and
adequate justification as deemed necessary by the City Engmeer. Refer to Appendix
for GRE. checklist and Section 1.4 of CAPEC Phase 3 Repart or latest version.

The Crty review of the GER will be conducted as 2 means to venfy that the pavemsnt
and subgrade design recommendations are performed in general conformance to the Ciny
requirements and shall not be considered a detailed technical review of the pavement and

EDM 01/26/2021



TABLE OF CONTENTS — Added subsections

1. GENERAL GUIDANCE

2. SUBSURFACE INVESTIGATION

3. SUBSURFACE RECOMMENDATIONS

4. SUBGRADE RECOMMENDATIONS

5. PAVEMENT RECOMMENDATIONS

City Council 3-9-2021



PAVEMENT DESIGN
. Refer to the City of Austin Transportation Criteria Manual for pavement
design procedures.

A so1l evaluation report by a registered professional engineer shall be
required. The soil evaluation report shall be submitted in conn
the plans and specifications for street improvements. All soil ev
reports shall includ : [ sulfate levels in the soil. A p

1 1 tion shall be in

otechnical Report. An Eades Grim (lime series) test is re
geotechnical reports recommending lime stabilization.

E N G I N E E R I N G D E S I G N . Existing so1l reports for an area may be utilized given the
less than 10 years old from the formal submission date of
M A N U A L ) The base and lime sections shall be extended 3-feet bel

- e = Trucy;.
for all street sections. ol 28 Useq 5 aterg,, - Stmy, o “lon o
Ur’l][xr’n Uny,

AClicas
. -
Sect I O n DG 2 4 . Lime stabilization shall be used unless a qualifiec
. indicates that sulfate levels in the soil prevent other
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used for determination of the use lime stabilization
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* Provides valuable yet
limited pavement design e
information R S




PURPOSE

ENGINEERING DESIGN MANUAL
REVISION - Section DG2.4

v Uniformity of design and standardization
v’ Benefit to design engineer
e Basis for roadway design
v’ Benefit to City
e Regulate roadway design (public
infrastructure)
e Guidelines for reviewing and approving
designs
v’ Correlation with CAPEC guidelines and
City’s TMP




PAVEMENT DESIGN

FLEXIBLE PAVEMENT SECTION

Procedure to find the best V

combination of pavement layer e

thickness and material type that e e N e e o
satisfies a selected criterion 2 o AL I
considering the properties of
the subgrade and the traffic




RECOMMENDATION  p

Major/Principal Arterials / Industrial Streets
Minor Arterials / Industrial Streets

Roadway Type

Major Collectors

E N G I N E E RI N G D ESIG N Minor Collectors / Rural Collector

Local Streets / Typical Rural / Alley

MAN UAL Urban Main Street
SeCtlon DGZ_405 A Urban 3-Lane

DESIGN INPUT VALUES

Table 2.6 PAVEMENT DESIGN INPUT VALUES

Criteria Type A Type B Type C Type D Type E
Design Period (1) Flexible 20 years 20 years

Initial Serviceability (Pi) — 4.5-4.2 45-42
Rigid/Asphalt (2)
(Pt) — Rigid/Asphalt (3)
s | w0 | s | & |

2
9

Reliability (%) (4)

Conc Flex strength 620 psi 620 psi 620 psi 620 psi 620 psi

Modulus of Subgrade Site Specific | Site Specific | Site Specific | Site Specific | Site Specific
Reaction

(1) Refer to CAPEC Table 1.1 for guidance on Design Life values for flexible and rigid pavement
(2) Refer to CAPEC Table 1.3 & 3.2 for guidance on Initial Serviceability Index Range

(3) Refer to CAPEC Table 1.3, 3.3, & 4.1 for guidance on Terminal Serviceability Index Range

(4) Refer to CAPEC Table 3.1 and 4.2 for guidance on Design Confidence and Reliability Levels (%)




RECOMMENDATION e —

Major/Principal Arterials / Industrial Streets A
Minor Arterials / Industrial Streets

ENGINEERING DESIGN Major Collectors

B
C
Minor Collectors / Rural Collector D
E
D
C

M A N UA I_ Local Streets / Typical Rural / Alley

Urban Main Street

Section DG2.405 F Urban 3-Lane

TMP DESIGN INPUT VALUES

Figure 15 LOS A-C (<0.65 V/C) Table 2.7 TRAFFIC LOADING DESIGN INPUT VALUES

6 Lane Divided Arterial < 32,760 Input Thoroughfare Classification

4 Lane Divided / 5 Lane < 21,840 Type A Type B Type C Type D

Design Period —
20 20 20 20
Years (Flexible)

4 Lane Collector < 17,160 ADT (1) 32,760 21,840 17,160 8,320
2 or 3 Lane Roadway < 8,320 Growth Rate - %

Frontage Road 3 Lanes < 16,380 @)
Percent Trucks

Frontage Road 2 Lanes < 10,920 (%) 4.5 4.5 4.0 3.5

Frontage Road 1 Lane < 5,460 ) LOS ADT value from Transportation Master Plan (TMP)

Growth rate is not applicable to alley section. Refer to City’s GIS information for all other roadway types

Note: All the values in Input Data Table must be applicable to StreetPave 12 (American Concrete Pavement
Association, ACPA) and AASHTO (WinPAS ACPA), FPS-21 (TxDOT). Refer to Table 2.1.3 of CAPEC Phase 1 Final Report
for design software

4 Lane Undivided Arterid < 18,720

4.0 4.0 4.0 3.5

Urban 3 Lane Roadway




TRAFFIC COMPARISON

TYPE C MAJOR COLLECTOR

CAPEC REFERENCE DATA PFLUGERVILLE ANALYSIS
Picadilly Drive 3749
Immanuel Rd 8833
Pfenning Lane 7044
Central Commerce 7145
No. of ADT - TXDOT No. of Growth Growth

Vehicle ) ADT
Type CAPEC

Vehicle / TXDOT  Traffic Mix Vehicle/ Rated4% Rate 4%
Type 2019 % Type @20YR @30YR
PC 8000 7656 8833 95.7 8453 15216 18597

8000 24 8833 0.3 26 48 58
8000 168 8833 2.1 185 334 408

. 8000 120 8833 1.5 132 238 291
'm . 8000 32 8833 0.40 35 64 78
N_

8000 100 8833 15899 19433

Asphalt Cement Concrete . : Asphalt Cement Concrete
Asphalt Treated Aggregate Base . : Asphalt Treated Aggregate Base
Crushed Stone Base Crushed Stone Base

Lime Treated Subgrade Lime Treated Subgrade




RESULTS

PAVEMENT
COMPARISON
CAPEC & TXDOT

ROADWAY TYPE
FUNCTIONAL
CLASSIFICATION

DESIGN INPUT PARAMETERS

20 YEAR
CRUSHED
STOME BASE

LIME STAB.
SUBGRADE

FLEXIBLE PAVEMENT

PAVEMENT
THICKMNESS

LIME STAB.
SUBGRADE

30 YEAR
CRUSHED
STOME BASE

PAVEMENT
THICKMNESS

RIGID PAVEMENT
30 YEAR
LIMESTAB.  PAVEMENT
SUBGRADE  THICKNESS

Type E
Local Street
Typical Rural

Alley

PAVEMENT AMALYSIS
Growth Rate 3%
TXDOT AADT 4457

ESAL=961,422

g

ESAL=1,702,249

11

ESAL=2,818,452

B8 7

CAPEC
Growth Rate 3%
ADT 3000

ESAL = 1,270,518

10

EsAL=2,249519

12

ESAL = 3,722,012
7.37
(7.5)

Type D
Minor Collector
Rural Collector

Urban Main Street

PAVEMENT ANALYSIS
Growth Rate 3.5%
TXDOT AADT 4941

ESAL = 1,337,995

12

ESAL=2,442 422

13

ESAL = 4,019,631
7.90
10 (8)

CAPEC
Growth Rate
ADT

3.5%
4000

ESAL=1,125888

11

ESAL=2,055233

14

ESAL = 3,340,201
7.65
10 (8)

Type C
Major Collector
Urban 3-Lane

PAVEMEMNT AMALYSIS
Growth Rate 4.0%
TEDOT AADT 8833

14

ESAL=6,788,020

14

ESAL = 11,374,215
9.39
12 (9.5)

CAPEC
Growth Rate
ADT

4.0%
2000

ESAL=3,280,933

14

ESAL=8,179,409

14

ESAL = 10,353,585
9.25
12 (9.5)

Type B
Minor Arterial
Industrial Streets

PAVEMEMNT AMALYSIS
Growth Rate 4.0%
TXDOT AADT 22470

ESAL =7,662,157

15

ESAL=14,451 138

16

ESAL = 23,890,729
10.79
12 (11)

CAPEC
Growth Rate
ADT

4.0%
S000

ESAL = 3,079,503

14

ESAL=5,800,029

15

ESAL=9,601,573
9.30
12 (9.5)

Type A
Major/Principal
Arterial
Industrial Streets

PAVEMENT ANALYSIS
Growth Rate 4.0%
TXDOT AADT 371749

ESAL = 11,845,683

16

ESAL=22,310,520

16

ESAL = 36,938,042
11.56
12 (12)

CAPEC
Growth Rate
ADT

4 0%
25000

ESAL=7,962 898

15

ESAL = 14,997,564

16

ESAL = 24,828,647
10.85
12 (11)




CONCLUSION #1

PAVEMENT COMPARISON

FLEXIBLE PAVEMENT RIGID PAVEMENT

30 YEAR 30 YEAR
PAVEMENT LIME S5TAB. CRUSHED PAVEMENT LIME STAB. PAVEMENT
STOME BASE  THICEMESS SUBGRADE THICENESS
PAVEMENT ANALYSIS ESAL = 7,662,157 ESAL=14,431,138 ESAL = 23,800,729
Growth Rate 4.0% 10.79
Type B
) B TXDOT AADT 22470 i i 1B 7 12 (11)
Minor Arterial
. CAPEC ES4AL =3,075, 505 ESAL =5,800,029 ESAL=9 601,575
Industrial Streets 2 =0
9.5l

ROADWAY TYPE
20 YEAR

CLASSIFICATION LIME STAB. CRUSHED
SUBGRADE  S5TOME BASE =~ THICKNESS SUBGRADE

FUMCTIOMAL DESIGN INPUT PARAMETERS

15 .5
1z (9.5])

18 KIP ESAL EQUIVALENT SINGLE AXLE LOAD

Growth Rate 4.0%
ADT QoD0

CAPEC Guidance & TXDOT Data
 Layer thickness impacts using TxDOT data

+ 1” crush stone base
+ 0.5 — 1" asphalt pavement




RESULTS

Roadway Type [ Classification

PAVEMENT COMPARISON
TXDOT & DEVELOPMENT DESIGN COMMUNITY

Source

FLEXIBLE

Lime stabilized

subgrade

Crushed

Limestone

Asphalt
Thickness

Total Pavement
Thickness

Cost Impact

Type A
Major/Principal Arterial

Industrial Streets

Design Consultants
CAPEC Guidance

Analysis

NA

10
g

MNA
14

16

34
32

Type B
Minor Arterial

Industrial Streets

Design Consultants
CAPEC Guidance
Analysis

27
27
30

Type C
Major Collector
Urban 3-Lane

Design Consultants
CAPEC Guidance
Analysis

27
26
27

Type D
Minor Collector/Bural Collector

Urban Main Street

Design Consultants
CAPEC Guidance
Analysis

25
23
24

Type E
Local Street/Typical Rural
Alley

Design Consultants
CAPEC Guidance
Analysis

22
20

22




CONCLUSION #2

PAVEMENT COMPARISON

FLEXIBLE

Roadway Type / Classification Lime stabilized Crushed Asphalt

subgrade Limestone Thickness

Type B Design Consultants
Minor Arterial CAPEC Guidance

Industrial Streets Analysis

TXDOT and Development Desigh Community
e Layer thickness impacts using TxDOT data
1” Lime treated base
0.75” Crush stone base
1—-1.75" Asphalt pavement
e Average estimated roadway cost increase = 4.5%



QUESTIONS
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