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GENERAL PROJECT INFORMATION

This pavement design is for the Proposed Widen Section and the Proposed Rehab Section of SH 16
From Atascosa/McMullen County Line to McMullen/Duval County Line.

The project location map is shown as Exhibit A and typical sections are shown as Exhibit B.

PROJECT DATA

Traffic Data

The traffic analysis report for pavement design from Transportation Planning and Programming Division
(TP&P) is shown as Exhibit C.

CSJ 0517-02-040
From Atascosa/McMullen Co. Line to SH 72 West

2013 ADT: 5,100 Percent Trucks in ADT: 19.8
2033 ADT: 8,100 ATHWLD: 11,500
Flexible 18k ESALs: 4,928,000 Percent Tandem Axles in ATHWLD: 60

CSJ 0517-03-030
From SH 72 East to FM 1962

2013 ADT: 4,200 Percent Trucks in ADT: 19.5
2033 ADT: 6,100 ATHWLD: 11,200
Flexible 18k ESALs: 3,731,000 Percent Tandem Axles in ATHWLD: 60

Subgrade Material Properties:

CSJ 0517-02-040
From Atascosa/McMullen Co. Line to SH 72 West

The subgrade consists of Monteola Soils. Its Triaxial Classification, grouped by the Soil Conservation Service
Series, Research Report 3-05-71-035, is 5.0 and Zapata-Quemado Soils. Its Triaxial Classification, grouped by
the Soil Conservation Service Series, Research Report 3-05-71-035, is 3.8.

CSJ 0517-03-030
From SH 72 East to FM 1962

The subgrade consists of Monteola Soils. Its Triaxial Classification, grouped by the Soil Conservation Service
Series, Research Report 3-05-71-035, is 5.0 and McAllen-Copita Soils. Its Triaxial Classification, grouped by
the Soil Conservation Service Series, Research Report 3-05-71-035, is 4.5.

FLEXABLE PAVEMENT DESIGN DATA

The designs were performed with the FPS21 Pavement Design program and input values were selected using
TxDOT guidelines. Design Data is included as Exhibit D, FPS21 Input and Output Data.



CONCLUSIONS

The approved pavement designs for this project are:

Widening Sections:

OCST (Full Width)

3” HMA Ty D SAC B PG70-22

OCST(Widened Area)

12” HMA Ty B SAC B PG64-22 (3 ~4” MATS)

Rehab Section:

3” HMA Ty D SAC B PG70-22 (2 ~ 1.5” MATS)
OCST

12” HMA Ty B SAC B PG64-22 (3 ~ 4" MATS)



Exhibit A - Project Layout and Vicinity Maps
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Exhibit B - Existing and Proposed Typical Sections
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Exhibit C - TP&P Traffic Analysis for Pavement Design



=k MEMORANDUM wime -1 a9 20

Texas
of Trenapartstion

€ Brown, P.E.
FROM:  William E. Knowles, P.E.

TO: Wrﬁ DATE: February 26,2013

SUBJECT: Traffic Data
CSJ:0517-02-040
SH 16:
From Atascosa/McMullen County Line
To SH 72 East
McMullen County

Attached are tabulations showing traffic analysis for highway design for the 2013 to 2033
twenty year design period and the 2013 to 2043 thirty year design period for the described

limits of the route. Also attached are tabulations showing data for use in air and noise
analysis.

Due to significant differences in traffic volumes, this project was split into two sections:
Section 1: From Atascosa/McMullen County Line to SH 72 West
Section 2: From SH 72 West to SH 72 East

Please refer to your original memorandum dated January 31, 2013.

If you have any questions or need additional information, please contact Mollie Klenzendorf
at(512) 486-5148.

Attachments

cakorri Pavliska, San Antonio District
Design Division

(O 2.
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MEMORANDUM  wwsi-1 a

TO: Mario/MeM DATE: February 26,2013
_Julie Brown, P.E.

FROM:  William E. Knowles, P.E.

SUBJECT: Traffic Data
CSJ:0517-03-030
SH 16:
From SH 72 East
To McMullen/Duval County Line
McMullen County

Q-
e

Attached are tabulations showing traffic analysis for highway design for the 2013 to 2033
twenty year design period and the 2013 to 2043 thirty year design period for the described

limits of the route. Also attached are tabulations showing data for use in air and noise
analysis.

Due to significant differences in traffic volumes, this project was split into two sections:
Section 1: From SH 72 East to FM 1962
Section 2: From FM 1962 to McMullen/Duval County Line

Please refer to your original memorandum dated January 31, 2013.

If you have any questions or need additional information, please contact Mollie Klenzendorf
at (512) 486-5148.

Attachments

cditorri Pavliska, San Antonio District
Design Division
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Exhibit D - FPS Moduli
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LOG OF BORING /AUGGERING

LOGGED BY: DRILLED BY: gD .___DATE: /-/-/3 |
DRILL BIT TYPE & SIZE: , PROJECT: -02-O4O

LOCATION
COUNTY: AhMuller (CIRCLE ONE)
HWY: SY /¢ [ANE: k| DIRECTION:  NB,(SB) WB, EB

SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: €5& 4 0. | DISTANCE:
ERAIN TYPE:
MATERIAL DESCRIPTION N
LOCATION| LAYER GROUP
o, o | oeem [ SEE DISCRIPTION
| 4
| 3 AsoHAlT,
]
| q 8 BAse
3 J S4BGRADE

LOGGED BY: DRILLED BY: 20
DRILL BIT TYPE & SIZE: PROJECT:

LOCATION

COUNTY: M_- Jer” ] (CIRCLE ONE)
HWY: SH /& LANE: 2/ DIRECTION: __ NB, (§B) WB, EB
SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: #40 7 (.9 | DISTANCE:
ERAIN TYPE:
] MATERIAL DESCRIPTION
LOCATION| LAYER GROUP
o, No. | PEFTH ool DISCRIPTION
4
/ 3 Aselyacr
o
2 X |18 7/a gAse
3 y SuBGRrRADE




LOG OF BORI

LOGGED BY:

DRILL BIT TYPE & SIZE:

AUGGERING

DRILLED BY: RD

DATE: ) )(-(3

PROJECT:

Sus crape  (ciny Buck)

I COUNTY:  MeMutller” (CIRCLE ONE)
HWY: SU /& IANE: Ll DIRECTION: NB, 6B, W8, €8
SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: g4 7 0.5 DISTANCE:
ERAIN TYPE: I
MATERIAL DESCRIPTION
II.OCATION LAVER GROUP
o, vo. | PEPTH | o DISCRIPTION
J
] 3 AsuALT |
]
2 |G Bise ( sawpy) |

LOGGED BY: DRILLED BY: 20 DATE: /</G-/Q
DRILL BIT TYPE & SIZE: PROJECT: g9 0S17-03-030
LOCATION
COUNTY:  MecMulle (CIRCLE ONE)
HWY: S4 1(9 LANE: yd DIRECTION: NB,(SB) WB, EB
SITE DISCRIPTION: ' OFFSET
RM # OR INTERSECTION: __ & 70 / o/ 2. DISTANCE:
MATERIAL DESCRIPTION — |
LAYER GROUP '
NO. NO. DEPTH SYMBOL DISCRIPTION I
/ /&' AsPiper
a ] BAsé [
/
(7/ 3 Y Aspriacr #
{
4 195 ASB (ASPUALT STAE BASE )
5 % Buas€ él
6 SubB GRAE



LOG OF BORING /AUGGERING

LOGGED BY: DRILLED BY: RD DATE: 114y’
DRILL BIT TYPE & SIZE: PROJECT: - 03. 330
LOCATION
—_— T
l COUNTY:  mmudla (CIRCLE ONE)
HWY: su )& LANE: 2] DIRECTION: NB, §B) WB, EB
SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION:_ ¢ 74 _#_0 00 DISTANCE:
ERAIN TYPE:
I"' _ MATERIAL DESCRIPTION _
LOCATION| LAYER GROUP
o, o | PEFTH | symeo DISCRIPTION
}
/ 3 Aspriad
] [0’ BAse |
5 13 1| SuBGeaoe {cLAr) |

LOGGED BY:

DRILL BIT TYPE & SIZE:

DRILLED BY: 20

PROJECT: (J5/7 ~O -

LOCATION

COUNTY: McMa II;/ (CIRCLE ONE)
HWY: SH/5 (ANE: &/ piRection:  NBfSB, ws, EB
SITE DISCRIPTION: OFFSET

RM # OR INTERSECTION: & 7 # O3 DISTANCE:
ERAIN TYPE: , I
LOCATION] LAVER | ... | GROUP |
o o | 25 | cmsor DISCRIPTION
[}
I |3 AspuAd
* g’ BAse
é 3 J S Grape { cidy)




LOG OF BORING /A ERING

LOGGED BY: DRILLED BY: pp

DRILL BIT TYPE & SIZE: PROJECT: O4{7-O

LOCATION
— ~—.
COUNTY: Mepillr? (CIRCLE ONE)
HWY: S) 14 LANE:  2( DIRECTION: NB, €B) W8, EB
SITE DISCRIPTION: OFFSET
M # OR INTERSECTION: 454 # 0./0 DISTANCE:
RAIN TYPE:
MATERIAL DESCRIPTION
LOCATION| LAVER | .. GROUP
No. " DEPTH | oaneor DISCRIPTION
1y_7
| _|df Aseuar7
)
7 2\ y2 | Aase
3 V. SeyG cedoé

LOGGED BY:
DRILL BIT TYPE & SIZE:

DRILLED BY:
PROJECT:

{CIRCLE ONE)
HWY: LANE: DIRECTION: NB, SB, WB, EB
SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: DISTANCE:
MATERIAL DESCRIPTION
LAYER GROUP
NO. DEPTH SYMBOL DISCRIPTION

e
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LOG OF BORING /AUGGERING

LOGGED BY: DRILLED BY: £D ____DATE: /-/6-A3

DRILL BIT TYPE & SIZE: . PROJECT:

(0]
LOCATION

—
COUNTY: Mhpdillens (CIRCLE ONE)

HWY: Sk /¢ LANE: k| piRecTioN:  NB,(5B) B, €8

SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: 65& 4 O], | DISTANCE:

ERAIN TYPE:
MATERIAL DESCRIPTION
'LOCATION| LAYER GROUP —
o no. | oErmH | i DISCRIPTION
?
| 3 AspHALT.
?
| q 8 Bdse
3 Y S.8CRADE
LOGGED BY: DRILLED BY: 200 DATE: A/ (3
DRILL BIT TYPE & SIZE: _ PROJECT: 0577 -0O2-OYO _
LOCATION
—rr= e = = — = = e
COUNTY: m-sfc . llen” (CIRCLE ONE)

HWY: SH /& LANE: 2/ DIRECTION: _NB, (§B) WB, EB

SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: _g%0 7 (.9 DISTANCE:

ERAIN TYPE:
MATERIAL DESCRIPTION
LOCATION| LAYER GROUP o
o DEPTH | o DISCRIPTION

4
3 Asehacy

/
o |87 gAse
J 3

) SuBGRADE




LOG OF BORING /AUGGERING

LOGGED BY: DRILLEDBY: RD
DRILL BIT TYPE & SIZE: PROJECT:
I COUNTY: Mo Mualler” (CIRCLE ONE)
HWY: su /& ANE: L/ DIRECTION: NB, GB) WB, EB
| SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: g4 d / 0.5 DISTANCE:
TERAIN TYPE:
MATERIAL DESCRIPTION
LOCATION| LAYER GROUP
No. NO. DEPTH | (oon DISCRIPTION
| R A
’
i 6 Bise ( SavDY )
3 3 J Sus cRADe _(ciay Buchk)

LOGGED BY:
DRILL BIT TYPE & SIZE:

DRILLED BY: 20 DATE: /v/G/dd
PROJECT: g7 0517-03-030
LOCATION

— = e e — — o — ————
COUNTY:  pMcmuller (CIRCLE ONE)

HWY: S§ /& LANE: 4! DIRECTION: NB,(S8) WB, EB

SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: £ 70 / 9.2 DISTANCE:
RAIN TYPE:
MATERIAL DESCRIPTION
GROUP )
NO. DEPTH SYMBOL DISCRIPTION
/ iy Aserner
a ] BAsE [
3 Y’ Aspripcs # 3\
i ‘/%9' AsB (AsPUMT STAB BASé)
5 1% 1 |gse d
) Y Sub  GRAE



LOG OF BORING /AUGGERING

LOGGED BY: DRILLED BY: RD DATE: L )4715
DRILL BIT TYPE & SIZE: PROJECT: - 03.330
- LOCATION
COUNTY:  mmully (CIRCLE ONE)
HWY: su )z ANE: 2/ DIRECTION: NB, £B) WB, EB
SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION:  ©24 4 0,00 DISTANCE:
TERAIN TYPE:
MATERIAL DESCRIPTION
LocaTioN| waver | .| Group SRCRETION
NO. NO. SYMBOL
)
/ 3 Asprs |
a jo’ BAse
5 13 Vi SuBceave (ciar)

LOGGED BY: DRILLED BY: 20
DRILL BIT TYPE & SIZE: PROJECT: /7 <O 3~
_ LOCATION
COUNTY McMaller/ (CIRCLE ONE)
HWY: SH/6 LANE:___ 47 piRecTion: __NB(S8, we, €8
SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: ¢ 75 7 04.3 DISTANCE:
ERAIN TYPE
| MATERIAL DESCRIPTION
LOCATION] LAYER GROUP
o | o | PEP | symso DISCRIPTION
!
[/ d /a AsPuat
J A B ! BAse
é E v Sue Geage (i)
e e e P a—— J




LOG OF BORING /AUGGERIN

LOGGED BY: DRILLED BY: gpo
DRILL BIT TYPE & SIZE: PROJECT: O4(7-O3.

DATE: _/-ferfed l

LOCATION
COUNTY: _Mepiuillea (CIRCLE ONE)
HWY: Sy /g ANE:  2( DIRECTION: NB, §B) WB, EB
SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: 454 # 0./0 DISTANCE:
ERAIN TYPE:
MATERIAL DESCRIPTION
Location] taver | | Group DIECRIPTiON
NO. NO. SYMBOL
1./
| | AspuaL7
)
7 _EL Jd RuséE
3 v SeyF corpe
LOGGED BY: DRILLED BY: DATE:
DRILL BIT TYPE & SIZE: PROJECT:
LOCATION
=
COUNTY: (CIRCLE ONE)
HWY: LANE: DIRECTION: NB, SB, WB, EB
SITE DISCRIPTION: OFFSET
RM # OR INTERSECTION: DISTANCE:
MATERIAL DESCRIPTION
LAYER | .. GROUP
NO. DEPTH | cnrey DISCRIPTION
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Exhibit E - FPS Input and Output Data
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Texas Department of Transportation

TEXAS DEPARTMENT OF TRANSPORTATION
FPS521-1.3 FLEXIBLE PAVEMENT SYSTEM Release:6-1-2012

PAVEMENT DESIGN TYPE # 3 -- ACP + ASPH STAB BASE OVER SUBGRADE
PROB DIST.-15 COUNTY-162 CONT. SECT. JOB HIGHWAY DATE PAGE

001 San Antonio MCMULLEN 0517 02 040 SH 16 7/16/2013 1

COMMENTS ABOUT THIS PROBLEM

SH 16
HMA PAVEMENT STRUCTURE

BASIC DESIGN CRITERIA

LENGTH OF THE ANALYSIS PERIOD (YEARS) 20.0
MINIMUM TIME TO FIRST OVERLAY (YEARS) 8.0
MINIMUM TIME BETWEEN OVERLAYS (YEARS) 8.0
DESIGN CONFIDENCE LEVEL ( 95.0%) C
SERVICEABILITY INDEX OF THE INITIAL STRUCTURE 4.2
FINAL SERVICEABILITY INDEX P2 3.0
SERVICEABILITY INDEX Pl AFTER AN OVERLAY 4.0
DISTRICT TEMPERATURE CONSTANT 31.0
SUBGRADE ELASTIC MODULUS by COUNTY (ksi) 12.80
INTEREST RATE OR TIME VALUE OF MONEY (PERCENT) 7.0
PROGRAM CONTROLS AND CONSTRAINTS
NUMBER OF SUMMARY OUTPUT PAGES DESIRED ( 8 DESIGNS/PAGE) 3
MAX FUNDS AVAILABLE PER SQ.YD. FOR INITIAL DESIGN (DOLLARS) 99.00
MAXIMUM ALLOWED THICKNESS OF INITIAL CONSTRUCTION (INCHES) 69.0
ACCUMULATED MAX DEPTH OF ALL OVERLAYS (INCHES) (EXCLUDING LEVEL-UP) 6.0
TRAFFIC DATA

ADT AT BEGINNING OF ANALYSIS PERIOD (VEHICLES/DAY) 5100.
ADT AT END OF TWENTY YEARS (VEHICLES/DAY) 8100.
ONE-DIRECTION 20YEAR 18 kip ESAL (millions) 18.928
AVERAGE APPROACH SPEED TO THE OVERLAY ZONE (MPH) 45.0
AVERAGE SPEED THROUGH OVERLAY ZONE (OVERLAY DIRECTION) (MPH) 45.0
AVERAGE SPEED THROUGH OVERLAY ZONE (NON-OVERLAY DIRECTION) (MPH) 45.0
PROPORTION OF ADT ARRIVING EACH HOUR OF CONSTRUCTION (PERCENT) 6.0
PERCENT TRUCKS IN ADT 19.8

Texas Transportation Institute print Time: 7/16/2013 10:53:01 AM Page: 1 of 3
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TEXAS DEPARTMENT OF TRANSPORTATION
FP 82113 FLEXIBLE PAVEMENT SYSTEM Release.6-1-2012

PAVEMENT DESIGN TYPE # 3 -- ACP + ASPH STAB BASE OVER SUBGRADE

PROB DIST.-15 COUNTY-162 CONT. SECT. JOB HIGHWAY DATE PAGE

INPUT DATA CONTINUED

CONSTRUCTION AND MAINTENANCE DATA

MINIMUM OVERLAY THICKNESS (INCHES) 2.0
OVERLAY CONSTRUCTION TIME (HOURS/DAY) 10.0
ASPHALTIC CONCRETE COMPACTED DENSITY (TONS/C.Y.) 1.9¢0
ASPHALTIC CONCRETE PRODUCTION RATE (TONS/HOUR) 200.0
WIDTH OF EACH LANE (FEET) 12.0
FIRST YEAR COST OF ROUTINE MAINTENANCE (DOLLARS/LANE-MILE) 0.00
ANNUAL INCREMENTAL INCREASE IN MAINTENANCE COST (DOLLARS/LANE-MILE) 0.00

DETOUR DESIGN FOR OVERLAYS

TRAFFIC MODEL USED DURING OVERLAYING 2
TOTAL NUMBER OF LANES OF THE FACILITY 2
NUMBER OF OPEN LANES IN RESTRICTED ZONE (OVERLAY DIRECTION) 0
NUMBER OF OPEN LANES 1IN RESTRICTED ZONE (NON-OVERLAY DIRECTION) 1
DISTANCE TRAFFIC IS SLOWED (OVERLAY DIRECTION) (MILES) 0.60
DISTANCE TRAFFIC IS SLOWED (NON-OVERLAY DIRECTION) (MILES) 0.60
DETOUR DISTANCE AROUND THE OVERLAY ZONE (MILES) 0.00
PAVING MATERIALS INFORMATION
MATERIALS COST E POISSON MIN. MAX. SALVAGE
LAYER CODE NAME PER CY MODULUS RATIO DEPTH DEPTH PCT.

1 A ASPH CONC PVMT 115.00 500000. 0.35 3.00 3.00 30.00
2 B ASPH STAB BASE 100.00 500000. 0.35 12.00 24.00 90.00
3 C SUBGRADE (200) 2.00 12800. 0.40 289.00 289.00 90.00

Texas Transportation Institute print Time: 7/16/2013 10:53:.01 AM Page: 2 of 3
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Texas Department of Transportation

TEXAS DEPARTMENT OF TRANSPORTATION
FPS21-1.3 FLEXIBLE PAVEMENT SYSTEM Release:6-1-2012

PAVEMENT DESIGN TYPE # 3 -- ACP + ASPH STAB BASE OVER SUBGRADE

PROB DIST.-15 COUNTY-162 CONT. SECT. JOB HIGHWAY DATE PAGE
001 San Antonio MCMULLEN 0517 02 040 SH 16 7/16/2013 3
C. LEVEL C SUMMARY OF THE BEST DESIGN STRATEGIES
IN ORDER OF INCREASING TOTAL COST
1 2
MATERIAL ARRANGEMENT AB AB
INIT. CONST. COST 42.92 55.42
OVERLAY CONST. COST 3.55 0.00
USER COST 0.02 0.00
ROUTINE MAINT. COST 0.00 0.00
SALVAGE VALUE -8.99 -11.40
TOTAL COST 37.49 44.01
NUMBER OF LAYERS 2 2

LAYER DEPTH (INCHES)

D(1) 3.00 3.00
D(2) 12.00 16.50
NO.OF PERF.PERIODS 2 1

PERF. TIME (YEARS)
T(1) 12. 20.

OVERLAY POLICY (INCH)
(INCLUDING LEVEL-UP)

THE TOTAL NUMBER OF FEASIBLE DESIGNS CONSIDERED WAS 25

Texas Transportation Institute print Time: 7/16/2013 10:53:01 AM Page: 3/ 23
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Texas Department of Transportation

TEXAS DEPARTMENT OF TRANSPORTATION
FPS21-1.3 FLEXIBLE PAVEMENT SYSTEM Release.6-1-2012

PAVEMENT DESIGN TYPE # 3 -- ACP + ASPH STAB BASE OVER SUBGRADE
PROB DIST.-15 COUNTY-162 CONT. SECT. JOB HIGHWAY DATE PAGE

001 San Antonio MCMULLEN 0517 03 030 SH 16 7/16/2013 1

COMMENTS ABOUT THIS PROBLEM

SH 16
HMA PAVEMENT STRUCTURE

BASIC DESIGN CRITERIA

LENGTH OF THE ANALYSIS PERIOD (YEARS) 20.0
MINIMUM TIME TO FIRST OVERLAY (YEARS) 8.0
MINIMUM TIME BETWEEN OVERLAYS (YEARS) 8.0
DESIGN CONFIDENCE LEVEL ( 95.0%) C

SERVICEABILITY INDEX OF THE INITIAL STRUCTURE 4.2
FINAL SERVICEABILITY INDEX P2 3.0
SERVICEABILITY INDEX Pl AFTER AN OVERLAY 4.0
DISTRICT TEMPERATURE CONSTANT 31.0
SUBGRADE ELASTIC MODULUS by COUNTY (ksi) 12.10
INTEREST RATE OR TIME VALUE OF MONEY (PERCENT) 7.0

PROGRAM CONTROLS AND CONSTRAINTS

NUMBER OF SUMMARY OUTPUT PAGES DESIRED ( 8 DESIGNS/PAGE) 3

MAX FUNDS AVAILABLE PER SQ.YD. FOR INITIAL DESIGN (DOLLARS) 99.00
MAXIMUM ALLOWED THICKNESS OF INITIAL CONSTRUCTION (INCHES) 69.0
ACCUMULATED MAX DEPTH OF ALL OVERLAYS (INCHES) (EXCLUDING LEVEL-UP) 6.0

TRAFFIC DATA

ADT AT BEGINNING OF ANALYSIS PERIOD (VEHICLES/DAY) 4200.
ADT AT END OF TWENTY YEARS (VEHICLES/DAY) 6100.
ONE-DIRECTION 20YEAR 18 kip ESAL (millions) 17.379
AVERAGE APPROACH SPEED TO THE OVERLAY ZONE (MPH) 45.0
AVERAGE SPEED THROUGH OVERLAY ZONE (OVERLAY DIRECTION) (MPH) 45.0
AVERAGE SPEED THROUGH OVERLAY ZONE (NON-OVERLAY DIRECTION) (MPH) 45.0
PROPORTION OF ADT ARRIVING EACH HOUR OF CONSTRUCTION (PERCENT) 6.0
PERCENT TRUCKS IN ADT 19.5

Texas Transportation Institute print Time: 7/46/2013 10:44:31 AM Page: 1 of 3
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Texas Department of Transportation

TEXAS DEPARTMENT OF TRANSPORTATION
FPS21-1.3 FLEXIBLE PAVEMENT SYSTEM Release:6-1-2012

PAVEMENT DESIGN TYPE # 3 -- ACP + ASPH STAB BASE OVER SUBGRADE
PROB DIST.-15 COUNTY-162 CONT. SECT. JOB HIGHWAY DATE PAGE

001 San Antonio MCMULLEN 0517 03 030 SH 16 7/16/2013 2

INPUT DATA CONTINUED

CONSTRUCTION AND MAINTENANCE DATA

MINIMUM OVERLAY THICKNESS (INCHES) 2.0
OVERLAY CONSTRUCTION TIME (HOURS/DAY) 10.0
ASPHALTIC CONCRETE COMPACTED DENSITY (TONS/C.Y.) 1.90
ASPHALTIC CONCRETE PRODUCTION RATE (TONS/HOUR) 200.0
WIDTH OF EACH LANE (FEET) 12.0
FIRST YEAR COST OF ROUTINE MAINTENANCE (DOLLARS/LANE-MILE) 0.00
ANNUAL INCREMENTAL INCREASE IN MAINTENANCE COST (DOLLARS/LANE-MILE) 0.00

DETOUR DESIGN FOR OVERLAYS

TRAFFIC MODEL USED DURING OVERLAYING 2
TOTAL NUMBER OF LANES OF THE FACILITY 2
NUMBER OF OPEN LANES IN RESTRICTED ZONE (OVERLAY DIRECTION) 0
NUMBER OF OPEN LANES 1IN RESTRICTED ZONE (NON-OVERLAY DIRECTION) 1
DISTANCE TRAFFIC IS SLOWED (OVERLAY DIRECTION) (MILES) 0.60
DISTANCE TRAFFIC IS SLOWED (NON-OVERLAY DIRECTION) (MILES) 0.60
DETOUR DISTANCE AROUND THE OVERLAY ZONE (MILES) 0.00
PAVING MATERIALS INFORMATION
MATERIALS COST E POISSON MIN. MAX. SALVAGE
LAYER CODE NAME PER CY MODULUS RATIO DEPTH DEPTH PCT.

1 A ASPH CONC PVMT 115.00 500000. 0.35 3.00 3.00 30.00
2 B ASPH STAB BASE 100.00 500000. 0.35 12.00 24.00 90.00
3 C SUBGRADE (200) 2.00 12100. 0.40 187.20 187.20 90.00

Texas Transportation Institute print Time* 7/16/2013 10 44:31 AM Page: 2 of 3
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Texas Department of Transportation

TEXAS DEPARTMENT OF TRANSPORTATION
FP821-13 FLEXIBLE PAVEMENT SYSTEM Release:6-1-2012

PAVEMENT DESIGN TYPE # 3 -- ACP + ASPH STAB BASE OVER SUBGRADE

PROB DIST.-15 COUNTY-162 CONT. SECT. JOB HIGHWAY DATE PAGE
001 San Antonio MCMULLEN 0517 03 030 SH 16 7/16/2013 3
C. LEVEL C SUMMARY OF THE BEST DESIGN STRATEGIES
IN ORDER OF INCREASING TOTAL COST
1 2
MATERIAL ARRANGEMENT AB AB
INIT. CONST. COST 42.92 54.03
OVERLAY CONST. COST 3.31 0.00
USER COST 0.01 0.00
ROUTINE MAINT. COST 0.00 0.00
SALVAGE VALUE -8.99 -11.08
TOTAL COST 37.25 42.95
NUMBER OF LAYERS 2 2

LAYER DEPTH (INCHES)

D(1) 3.00 3.00
D(2) 12.00 16.00
NO.OF PERF.PERIODS 2 1

PERF. TIME (YEARS)
T(1) 13. 20.

OVERLAY POLICY (INCH)
(INCLUDING LEVEL-UP)

THE TOTAL NUMBER OF FEASIBLE DESIGNS CONSIDERED WAS 25

Texas Transportation Institute print Time: 7/16/2013 10:44:31 AM Page: 3/ 3



Exhibit F - Modified Triaxial Design Procedure
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Surface Aggregate Selection Form

ol Tansperaion
CSJ: 0517 - 02 - 040
Highway: SH16
Limits: Atascosa/McMullen Co Line To McMullen/Duval Co
County: McMullen
District: SAT

Designer's Name: Mark Narendorf

Form 2088
(Rev. 05/12)
Page 10of 1

Date: 03/04/13

Selection Guidelines for Bituminous Surface Aggregate Classification (SAC) DEI?L(';I‘TNEC?'S
' £I Low Moderate “High S
Demand for Friction 3 1 2 1 3
| () (2) 3) '
Rain Fall (inches/year) <20 >20 <40 >40 O | 0
Traffic (ADT) <5000 >5000 <15,000 >15,000 OIX | O
Speed (mph) <35 >35 <60 >60 OO0 K
Trucks (%) <8 >8 <15 >15 Ol O
Vertical Grade (%) <2 >2 <5 >5 ] 0
Horizontal Curve (o) <3 >3 <7 >7 0| X | O
Driveways (per mile) <5 >5 <10 >10 O M
Intersecting Roadways (ADT) <500 >500 <750 >750 OO0 X
Wet Surface Crashes (%) <5 >5<15 >15 KOO
Summary of Total 19
Frictional Demand
- - L Low Moderate High -
*Available Friction ey o) 2 |5 | 8
v : (2) (5) (8) |l
Cross Slope (%) <2 -3 3-4 O1TX 1O
Surface Design Life (years) >10 >5 <10 <5 O | O
Fine Medium Coarse
Macro Texture . . (Such as:
(Such as: (Such as:
of proposed surface HMAC Type D' HMAC Type 'C’, CMHB, o o 00X
and 'F") SuperPave, Microsurface) ea ogt,
NovaChip)
Aggregate MicroTexture SACC SACB SAC A O/g X
Summary of Total 2%
Friction Available
Does total available friction equal or exceed total frictional demand? X Yes [ |No

*Parameters set by the designer that affect pavement friction.
Total friction available should always exceed total frictional demand.

Comments:
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