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GENERAL PROJECT INFORMATION

This pavement design is for the proposed rehabilitation and widening of FM 791 from SH 16 to US 281A
for a project length of 18.624 miles. The existing roadway consists of two 10 foot lanes. The proposed
project will widen the existing roadway to two 11 foot lanes with 3 foot shoulders. The project map is
shown as Exhibit A and typical sections are shown as Exhibit B.

PROJECT DATA
Traffic Data

A traffic analysis report for pavement design from the Transportation Planning and. Programming
Division (TP&P) is shown as Exhibit C. The results of the report are summarized bel ow:

2013 ADT: 1,100 Percent Trucksin ADT: 33.3
2033 ADT: 2,000 ATHWLD: 10,900
Flex 18k ESALSs; 1,816,000 Percent Tandem Axlesin ATHWLD: 60

Through guidance from the San Antonio District Lab, an additional 2,510,394 Flex 18k ESALs were
added to the reported Flex 18k ESALs. Also, a minimum ATHWL.D was set. Therefore, the pavement
design will be based on the following information:

2013 ADT: 1,100 Percent Trucksin ADT: 33.3
2033 ADT: 2,000 ATHWLD: 14,000
Flex 18k ESALSs: 4,326,000 Percent Tandem Axlesin ATHWLD: 60

The subgrade consists of Monteola Soils. ItsTriaxia Classification, grouped by the Soil Conservation
Service Series, Research Report 3-05-71-035, is 5.00. For use of Triaxial Design Check, laboratory
calculated subgrade Plasticity Index (Pl).of 16 was used to estimate the Subgrade Texas Triaxial Class
Number, 4.02. Pavement Data Request Laboratory Results are shown as Exhibit D. However, to be more
conservative, the Texas Triaxial Class Number, 5.00, was used in the Modified Triaxial Design. Falling
Weight Deflectometer (FWD).datais attached as Exhibit E. The subgrade modulusis 7,400 psi.

FLEXIBLE PAVEMENT DESIGN DATA

The designs were performed with the FPS 21 program and input values were selected using TxDOT
guidelines. Thepavement design for this project will consist of the following:

10 inches of existing roadway material, consisting of seal coat materials and existing flexible base
materials, will be removed and stockpiled. 8 inches of the remaining roadway material,
consisting of remaining flexible base and existing subgrade material, will be removed and
discarded. The existing stockpiled material will be used to reshape the roadway at the proposed
width at a depth of 6.5 inches. This materia will be cement treated, using proposed 3% cement,
and compacted in place. Thiswill be followed by a 6 inch layer of flexible base (TY A Grade 2
or Grade 5) placed in two equal lifts. A one course surface treatment (TIER |1 asphalt with grade
4 aggregate) will be placed over the flexible base. The asphalt and aggregate material will be
selected from the Seal Coat Material Selection Table, Form 2388 (Exhibit F). Surface Aggregate
Class Selection Form, Form 2088, is attached as Exhibit G. Following the one course surface



trestment, 3.5 inches of Dense-Graded Hot Mix Asphalt TY-C PG 64-22 will be placed. This
will serve as a temporary driving course until the final 2 inches of Dense-Graded Hot Mix
Asphalt TY-C PG 76-22 is placed.

All design datais included as Exhibit H, FPS input and output.

The selected FPS design was checked with the Modified Triaxial Design Procedure (Exhibit I). The FPS
design meets the Modified Triaxial Design for both the temporary (6.5 inches of cement stabilized
salvaged base, 6 inches of flex base, one course seal and 3.5 inches of dense-graded hot mix asphalt T'Y-C
PG 64-22; 16 inches is greater than Modified Triaxial Thickness of 15.7 inches) and the final full
pavement design.

CONCLUSIONS
The approved pavement design for this project is:

3.0inches D-GR HMA(QCQA) TY-C PG 76-22

3.5inches D-GR HMA(METH) TY-C PG 64-22

One Course Surface Treatment

6.0 inches Flexible Base (TY A, Grade 2 or Grade 5)

6.5 inches Cement Treated Existing Flexible Base (3% Cement)



EXHIBIT A —PROJECT LOCATION MAP



FEDERAL-AID PROJECT
ATASCOSA COUNTY, ETC.
FM 791
PROJECT NO:
CONTROL: 1739-03-009, ETC.
PROJECT LIMITS: FROM MCMULLEN/ATASCOSA COUNTY LINE TO US 28 1A, ETC.
CSd: 1739-03-009, LIMITS: FROM MCMULLEN/ATASCOSA COUNTY LINE TO US 281A, LENGTH: ©61,839.36 FT = | [.712 M
CSJ: 1739-04-009, LIMITS: FROM SH 16 TO ATASCOSA/MCMULLEN COUNTY LINE, LENGTH: 36,495.36 FT = 6912 MI
OVERALL NET LENGTH OF PROJECT = 98,334.72 FT = 18,624 MI

FOR THE WORK CONSISTING OF REHABILITATE AND WIDEN EXISTING ROADWAY TO ADD SHOULDERS

;
ATASCOSA

CHRISTINE

END PROJECT: FM 791

- CSJd: 1739-03-009
REF MRK: 506 + 1.739
MP: 11.712

BEGIN PROJECT: FM 79I
CSJ:  1739-03-002 x
REF MRK: 494 +0.957

M.P: 0.000

END PROJECT: FM 791
€Sk 1739-04-009 Y
REF MRK: 494 +0.957

MP: 6912

BEGIN PROJECT: FM 791 . |evrrereerionieshiessienssiensisnsnsesree s :
CSJ:  1739-04-009 T :
REF MRK: 488 -0.056

MP: 0.000 1 6 2
CROSS MC MULLEN

CHOKE CANYON
RESERVOIR




EXHIBIT B—TYPICAL SECTIONS



ROW. 120" USUAL

NOT TO SCALE

28 SUBGRADE CROWN

| 20' - 2 CRSE SURF TREAT

o2
X3
£
%5
/m S~
FM 791
EXISTING TYPICAL SECTION
ROW. 120" USUAL
31-2" BASE CROWN
28 -‘ HMA
¢
A 8 SEEDING TYP. 3 11' LANE 1 11' LANE 3 8 SEEDING TYP. ,
AaeE S, vznm | o saree S
» 2% SLOPE !
S e

6" NEW FLEX BASE APPLIED
IN 2 - 3" UFTS

6 '/2" CEMENT TRT

FM 79 | EXIST MATERIAL
PROPOSED TYPICAL SECTION

29.7
37

TYPICAL ROADWAY SEQUENCE OF WORK

ITEM 134 BACKFILL (TY B)
([EST. @ 3.16 CY PER STATION
FOR CONTRACTORS INFORMATION ONLY)

NOTES:

REMOVAL OF EXISTING SUBGRADE MATERIAL
SHALL BE PAID FOR BY ITEM 110 EXCAVATION.
SCARIFY, SALVAGE AND STOCKPILE 10" OF EXISTING MATERIAL. EXCAVATE

ADDITIONAL NEW FLEX BASE NEEDED TO ACHEVE ADDITIONAL 8" OF EXISTING MATERIAL AND WIDEN SUBGRADE TO NEW LINES AND
61/2" OF CEMENT TREATED EXISTING MATERIAL GRADES. REPLACE STOCKPILED MATERIAL & ADDITIONAL NEW FLEX BASE AS NEEDED
WILL NOT BE PAID FOR SEPARATELY BUT WILL TO ACHEIVE A DEPTH OF 61/2" AND CEMENT TREAT.

BE CONSIDERED SUBSIDIARY TO ITEM 251 ADD ADITIONAL 6" OF NEW FLEX BASE IN TWO 3" LIFTS TO LINES AND

REWORKING BASE COURSES. GRADES AS SHOWN ON PLANS. PLACE 31/2" HMAC. PLACE 2" SURFACE

+ FOR CONTRACTORS INFORMATION ONLYs COURSE HMAC TO A WIDTH OF 28.

ADDITIONAL FLEX BASE NEEDED TO ACHEIVE
6172 CALCULATED AT I.1 CY/100 STATION




ExHIBIT C—TP&P TRAFFIC ANALYSISFOR HIGHWAY DESIGN



MEMORANDUM 71 1 6.5

TO: Mario Medind, P.E. DATE: February 22,2013
Attention: Julie Brown, P.E.

FROM:  Williargl E. Knowles, P.E.
SUBJECT: Traffic Data
CSJs: 1739-03-009 & 1739-04-009
FM 791:
From US 281A
ToSH 16
Atascosa & McMullen Counties

Attached is a tabulation showing traffic analysis for highway design for the 2013 to 2033
twenty year design period for the specified limits of the route. Also included is a tabulation
showing data for use in air and noise analysis.

Please refer to your original memorandum dated January 18, 2013.

If you have any questions or need additional information, please contact George Petrek at
(512) 486-5140.

Att?ment
cc:¥ Lorri Pavliska, SAT

Design Division

e



San Antonio District

TRAFFIC ANALYSIS FOR HIGHWAY DESIGN

February 19, 2013

Total Number of Equivalent 18k
Single Axle Load Applications
One Direction Expected for a

Base Year Percent 20 Year Period
Average Daily Dir Percent Tandem (2013 to 2033)
Description of Location Traffic Dist K Trucks ATHWLD Axles in Flexible S Rigid SLAB
2013 2033 % Factor | ADT DHV ATHWLD Pavement N Pavement
FM 791
From US 281A 1,100 2,000 |53-47| 106 33.3 25.0 10,900 60 1,816,000 3 2,580,000 8"
ToSH 16
Atascosa County
Data for Use in Air & Noise Analysis
Base Year
Vehicle Class % of ADT % of DHV
Light Duty 66.7 75.0
Medium Duty 8.2 6.2
Heavy Duty 25.1 18.8




EXHIBIT D —PAVEMENT DATA REQUEST LABORATORY RESULTS



Pavement Data Request Laboratory Results

County Atascosa|McMullen County

Highway FM791

Site Description From US281A to McMullen County Line
Distance 11.705 Miles

Direction West Bound
Date 06/12/12

L Depth Liquid Plasti Plasticit Moist Treated
Location Number ayer . P Description I_qu_l 'Z:\S'IC asticity otsture reate Soil Classification
Number (inches) Limit Limit Index Content Layer
1 0.5 Seal Coat N/A N/A N/A N/A N/A
1 @ RM 506+1.50 (Total 2 6 Base Material 41 29 12 5.2% Yes
Depth of 35") 3 6.5 SubBase Material 39 28 11 5.7% No
4 Subgrade Material 20 12 8 19.3% No
1 0.5 Seal Coat N/A N/A N/A N/A N/A
2 @ RM 502+1.90 (Total .
2 11.5 Base Material 23 22 1 6.0% Yes
Depth of 35")
4 Subgrade Material 28 12 16 11.0% Yes
3 @ RM 496 McMullen 1 0.5 Seal Coat N/A N/A N/A N/A N/A
County Line (Total 4 9.5 Base Material 30 25 5 5.8% Yes
Depth of 35") 5 Subgrade Material 38 31 7 12.3% Yes
1 0.5 Seal Coat N/A N/A N/A N/A N/A
4 @ RM 4880300 @ 2 6 Base Material 40 27 13 4.2% Yes
Intersection Sign (Total ]
" 3 5.5 SubBase Material 33 23 10 4.4% No
Depth of 35")
4 Subgrade Material 24 20 4 6.9% No

I N/A = Not Applicable I




EXHIBIT E—FALLING WEIGHT DEFLECTOMETER DATA



TTI MODULUS ANALYSIS SYSTEM (SUMMARY REPORT) (Version 6.0)

District:15 (San Antonio) MODULI RANGE (psi)
County :163 (MEDINA) Thickness (in) Minimum Maximum Poisson Ratio Values
Highway/Road: FM0791 Pavement : 0.50 663,400 663,400 Hl: v = 0.35
Base: 6.00 10,000 500,000 H2: v = 0.35
Subbase: 5.50 10,000 150,000 H3: v = 0.35
Subgrade: 219.88 (by DB) 15,000 H4: v = 0.40
Load Measured Deflection (mils): Calculated Moduli values (ksi): Absolute Dpth to
Station (1lbs) R1 R2 R3 R4 R5 R6 R7 SURF (E1) BASE (E2) SUBB (E3) SUBG (E4) ERR/Sens Bedrock
0.405 10,109 17.90 13.48 9.71 6.85 4.44 3.31 2.47 663.4 500.0 26.2 10.7 5.66 172.4 *
0.601 9,450 40.50 22.99 13.11 8.27 5.07 3.70 2.64 663.4 71.3 11.3 7.7 1.87 141.9
1.001 9,525 35.50 16.23 7.08 4.14 2.83 1.95 1.50 663.4 48.4 13.3 13.3 5.56 139.3 *
1.604 9,148 46.06 30.57 17.50 11.79 8.26 6.35 4.76 663.4 74.3 15.0 5.0 3.84 300.0
1.801 9,021 53.92 34.65 18.71 11.49 7.69 5.74 4.19 663.4 51.2 10.0 4.8 3.32 300.0 *
2.402 9,529 36.14 21.07 10.69 6.25 4.17 3.09 2.33 663.4 81.0 10.0 9.4 2.46 182.8 *
2.601 9,446 40.26 30.31 19.70 12.91 8.78 6.57 4.94 663.4 192.0 10.1 4.8 1.80 300.0
2.801 9,910 26.41 14.67 8.69 5.41 3.47 2.64 1.99 663.4 97.7 29.9 12.1 1.58 165.5
3.014 9,748 23.09 17.02 11.81 8.42 5.94 4.47 3.32 663.4 201.4 93.4 7.7 1.47 300.0
4.000 8,894 39.01 23.02 13.81 8.69 5.59 4.03 2.89 663.4 74.1 13.6 6.8 1.20 190.7
4.339 9,394 31.48 19.58 11.04 6.69 4.41 3.25 2.38 663.4 122.2 11.9 9.1 1.19 214.1
5.001 8,607 63.23 39.09 20.51 12.19 8.72 6.64 5.13 663.4 33.1 10.0 4.2 4.34 300.0
5.605 9,875 17.16 13.14 8.87 5.87 4.00 2.94 2.19 663.4 500.0 44.9 11.2 1.39 256.9
5.809 9,374 37.19 25.08 15.45 10.45 7.30 5.57 4.24 663.4 96.0 27.3 5.8 2.70 300.0
6.418 9,330 46.02 26.93 14.89 9.11 6.18 4.59 3.44 663.4 61.9 10.0 6.5 1.53 300.0 *
Mean: 36.92 23.19 13.44 8.57 5.79 4.32 3.23 663.4 147.0 22.5 7.9 2.66 231.9
Std. Dev: 12.71 7.92 4.26 2.72 1.96 1.53 1.17 0.0 151.1 22.1 2.9 1.54 66.4

Var Coeff (%) : 34.43 34.17 31.67 31.74 33.90 35.37 36.15 0.0 102.8 98.6 36.6 57.95 30.4



TTI MODULUS ANALYSIS SYSTEM (SUMMARY REPORT) (Version 6.0)

District:15 (San Antonio) MODULI RANGE (psi)
County :163 (MEDINA) Thickness (in) Minimum Maximum Poisson Ratio Values
Highway/Road: FM0791 Pavement : 0.50 663,400 663,400 Hl: v = 0.35
Base: 9.50 10,000 500,000 H2: v = 0.35
Subbase: 0.00 H3: v = 0.00
Subgrade: 236.77 (by DB) 15,000 H4: v = 0.40
Load Measured Deflection (mils): Calculated Moduli values (ksi): Absolute Dpth to
Station (1lbs) R1 R2 R3 R4 R5 R6 R7 SURF (E1) BASE (E2) SUBB (E3) SUBG (E4) ERR/Sens Bedrock
0.405 10,109 17.90 13.48 9.71 6.85 4.44 3.31 2.47 663.4 272.0 0.0 10.6 2.03 172.4
0.601 9,450 40.50 22.99 13.11 8.27 5.07 3.70 2.64 663.4 43.6 0.0 7.8 4.36 141.9
0.802 9,402 48.84 24.13 10.48 6.34 4.46 3.42 2.59 663.4 25.6 0.0 8.6 6.24 141.2
1.604 9,148 46.06 30.57 17.50 11.79 8.26 6.35 4.76 663.4 48.6 0.0 5.1 3.74 300.0
1.801 9,021 53.92 34.65 18.71 11.49 7.69 5.74 4.19 663.4 33.4 0.0 5.0 5.50 300.0
2.601 9,446 40.206 30.31 19.70 12.91 8.78 6.57 4.94 663.4 78.7 0.0 4.9 3.39 300.0
2.801 9,910 26.41 14.67 8.69 5.41 3.47 2.64 1.99 663.4 75.4 0.0 12.5 2.02 165.5
3.014 9,748 23.09 17.02 11.81 8.42 5.94 4.47 3.32 663.4 196.5 0.0 8.0 1.63 300.0
4.000 8,894 39.01 23.02 13.81 8.69 5.59 4.03 2.89 663.4 47.3 0.0 7.0 3.30 190.7
4.339 9,394 31.48 19.58 11.04 6.69 4.41 3.25 2.38 663.4 61.7 0.0 9.2 4.88 214.1
4.803 8,691 70.37 33.08 15.78 10.51 7.95 5.92 4.53 663.4 17.7 0.0 5.2 6.30 300.0
5.001 8,607 63.23 39.09 20.51 12.19 8.72 6.64 5.13 663.4 25.4 0.0 4.3 5.40 300.0
5.605 9,875 17.16 13.14 8.87 5.87 4.00 2.94 2.19 663.4 241.9 0.0 11.5 2.58 256.9
5.809 9,374 37.19 25.08 15.45 10.45 7.30 5.57 4.24 663.4 71.5 0.0 6.0 2.74 300.0
6.418 9,330 46.02 26.93 14.89 9.11 6.18 4.59 3.44 663.4 38.4 0.0 6.6 3.55 300.0
Mean: 40.10 24.52 14.00 9.00 6.15 4.61 3.45 663.4 85.2 0.0 7.5 3.84 246.8
Std. Dev: 15.51 8.01 3.92 2.46 1.83 1.41 1.09 0.0 81.9 0.0 2.6 1.54 70.9

Var Coeff (%) : 38.69 32.67 27.99 27.30 29.80 30.52 31.64 0.0 96.1 0.0 34.3 40.02 31.4



TTI MODULUS ANALYSIS SYSTEM (SUMMARY REPORT) (Version 6.0)

District:15 (San Antonio) MODULI RANGE (psi)
County :163 (MEDINA) Thickness (in) Minimum Maximum Poisson Ratio Values
Highway/Road: FM0791 Pavement : 0.50 663,400 663,400 Hl: v = 0.35
Base: 11.50 10,000 500,000 H2: v = 0.35
Subbase: 0.00 H3: v = 0.00
Subgrade: 232.30 (by DB) 15,000 H4: v = 0.40
Load Measured Deflection (mils): Calculated Moduli values (ksi): Absolute Dpth to
Station (1lbs) R1 R2 R3 R4 R5 R6 R7 SURF (E1) BASE (E2) SUBB (E3) SUBG (E4) ERR/Sens Bedrock
0.405 10,109 17.90 13.48 9.71 6.85 4.44 3.31 2.47 663.4 184.0 0.0 10.4 4.56 172.4
0.601 9,450 40.50 22.99 13.11 8.27 5.07 3.70 2.64 663.4 37.3 0.0 7.6 5.81 141.9
0.802 9,402 48.84 24.13 10.48 6.34 4.46 3.42 2.59 663.4 23.3 0.0 8.6 7.72 141.2
1.604 9,148 46.06 30.57 17.50 11.79 8.26 6.35 4.76 663.4 39.6 0.0 4.9 5.24 300.0
1.801 9,021 53.92 34.65 18.71 11.49 7.69 5.74 4.19 663.4 28.2 0.0 4.9 6.91 300.0
2.402 9,529 36.14 21.07 10.69 6.25 4.17 3.09 2.33 663.4 39.1 0.0 9.3 8.01 182.8
2.601 9,446 40.26 30.31 19.70 12.91 8.78 6.57 4.94 663.4 58.1 0.0 4.7 5.73 300.0
2.801 9,910 26.41 14.67 8.69 5.41 3.47 2.64 1.99 663.4 63.3 0.0 12.2 3.45 165.5
3.014 9,748 23.09 17.02 11.81 8.42 5.94 4.47 3.32 663.4 134.3 0.0 7.9 1.55 300.0
4.000 8,894 39.01 23.02 13.81 8.69 5.59 4.03 2.89 663.4 39.7 0.0 6.8 4.85 190.7
4.249 9,708 28.46 20.83 12.06 9.18 6.83 5.43 4.11 663.4 92.9 0.0 7.0 5.88 300.0
4.339 9,394 31.48 19.58 11.04 6.69 4.41 3.25 2.38 663.4 51.6 0.0 9.0 6.45 214.1
4.803 8,691 70.37 33.08 15.78 10.51 7.95 5.92 4.53 663.4 15.8 0.0 5.0 6.36 300.0
5.001 8,607 63.23 39.09 20.51 12.19 8.72 6.64 5.13 663.4 21.7 0.0 4.2 6.90 300.0
5.605 9,875 17.16 13.14 8.87 5.87 4.00 2.94 2.19 663.4 168.1 0.0 11.3 4.99 256.9
5.809 9,374 37.19 25.08 15.45 10.45 7.30 5.57 4.24 663.4 55.7 0.0 5.8 3.88 300.0
6.418 9,330 46.02 26.93 14.89 9.11 6.18 4.59 3.44 663.4 32.8 0.0 6.5 4.99 300.0
Mean: 39.18 24.10 13.69 8.85 6.07 4.57 3.42 663.4 63.9 0.0 7.4 5.49 244.3
Std. Dev: 14.80 7.59 3.78 2.39 1.79 1.38 1.07 0.0 51.1 0.0 2.4 1.61 69.2

Var Coeff (%): 37.78 31.48 27.58 27.06 29.49 30.31 31.29 0.0 80.1 0.0 32.8 29.32 30.6



TTI MODULUS ANALYSIS SYSTEM (SUMMARY REPORT) (Version 6.0)

District:15 (San Antonio) MODULI RANGE (psi)
County :163 (MEDINA) Thickness (in) Minimum Maximum Poisson Ratio Values
Highway/Road: FM0791 Pavement : 0.50 663,400 663,400 Hl: v = 0.35
Base: 6.00 10,000 500,000 H2: v = 0.35
Subbase: 6.50 10,000 150,000 H3: v = 0.35
Subgrade: 205.85 (by DB) 15,000 H4: v = 0.40
Load Measured Deflection (mils): Calculated Moduli values (ksi): Absolute Dpth to
Station (1lbs) R1 R2 R3 R4 R5 R6 R7 SURF (E1) BASE (E2) SUBB (E3) SUBG (E4) ERR/Sens Bedrock
0.405 10,109 17.90 13.48 9.71 6.85 4.44 3.31 2.47 663.4 500.0 53.1 10.0 1.93 172.4 *
0.601 9,450 40.50 22.99 13.11 8.27 5.07 3.70 2.64 663.4 70.2 11.4 7.5 1.60 141.9
1.001 9,525 35.50 16.23 7.08 4.14 2.83 1.95 1.50 663.4 55.3 10.0 14.0 1.84 139.3 *
1.801 9,021 53.92 34.65 18.71 11.49 7.69 5.74 4.19 663.4 49.7 10.0 4.7 3.47 300.0 *
2.402 9,529 36.14 21.07 10.69 6.25 4.17 3.09 2.33 663.4 81.6 10.0 9.3 2.65 182.8 *
2.601 9,446 40.26 30.31 19.70 12.91 8.78 6.57 4.94 663.4 189.7 10.0 4.7 2.07 300.0
2.801 9,910 26.41 14.67 8.69 5.41 3.47 2.64 1.99 663.4 99.8 26.6 11.9 1.84 165.5
3.014 9,748 23.09 17.02 11.81 8.42 5.94 4.47 3.32 663.4 231.6 64.6 7.5 1.40 300.0
4.000 8,894 39.01 23.02 13.81 8.69 5.59 4.03 2.89 663.4 72.9 13.2 6.6 0.93 190.7
4.339 9,394 31.48 19.58 11.04 6.69 4.41 3.25 2.38 663.4 119.6 12.3 8.9 1.52 214.1
5.605 9,875 17.16 13.14 8.87 5.87 4.00 2.94 2.19 663.4 500.0 39.1 11.0 1.40 256.9 *
5.809 9,374 37.19 25.08 15.45 10.45 7.30 5.57 4.24 663.4 97.4 24.0 5.7 2.66 300.0
6.418 9,330 46.02 26.93 14.89 9.11 6.18 4.59 3.44 663.4 60.9 10.0 6.4 1.82 300.0 *
Mean: 34.20 21.40 12.58 8.04 5.37 3.99 2.96 663.4 163.7 22.6 8.3 1.93 218.9
Std. Dev: 10.76 6.64 3.85 2.52 1.76 1.35 1.01 0.0 158.4 18.5 2.9 0.67 61.5

Var Coeff (%) : 31.47 31.05 30.57 31.39 32.68 33.79 34.00 0.0 96.7 81.6 34.3 34.45 29.4



ExHIBIT F—SeAL COAT MATERIAL SELECTION TABLE —FORM 2388



g Form 2388

Touss (Rev. 08/11)
o Paarion Page 1of 1

Seal Coat Material Selection Table

Instructions to the Contractor:

1) Provide materials according to the alternates selected for the roadway tier designations specified
at various roadway locations shown on the plans;

2) Alternately, supply selected binders from a higher tier, but only if the type of material is allowed for
the designated tier; payment will only be made for the tier designated for the pavement;

3) Supply the aggregate type, grade and surface aggregate class that is shown to be allowed with
the binder used; and

4) Adhere to the application season selected.

There are working days allowed for this project. The latest roadway start work date is
Tier I: Heavy Use (>5,000 ADT) - Use only the selected materials.
Tvoe Asphalt Rubber (A-R) Asphalt Cement (AC)
yp [] AR Only [] AC Only
A [JARTYI [ ] SP 300- [ ]AC-20-5TR [ ] AC-20XP
sphalt L
[ JARTyl [ ] AC-15P ] sP 300-
Aggregate Type []JTtyPA []TyPB [JTyPC | [JTyPA []TyPB []TyPC
[JtyPD [ JTyPE [ ]JTyPL [JtyPD []JTyPE [ ]TyPL
[]3s [ ]4s []3s []4s []5
Aggregate Grade [ ] 3non-lw []4 [ ]3nonw [ ]4 []5s
[ 13w [ ] sP302- []3w [ ] SP302-
Aggregate SAC []A []B []A []B

Tier ll: Moderate Use (500-5,000 ADT) - Use these materials or any selected
Tier | material combinations of the allowed types.

T Asphalt Cement (AC) Asphalt Emulsion
ype [ ] AC Only [ ] Emulsion Only
X AC-10-2TR [ | AC-5w/2%SBR| [X] CHFRS-2P  [X] CRS-2P
Asphalt X AC-20xP [ ] sP300- X] HFRS-2P [ ] SP 300-
[ ] AC-10 w/2%SBR  [X] AC-15P
[JtypA X TyPB [ JTyPC | [ ]TyA [JtyB []TyC
Aggregate Type Xtypb [ JTyPE [ JTyPL | [ ]TyD [JTyE []TyL
|:| Allow uncoated aggregate
[ ]3s <] 4S []s5s | []3s []4s [ ]5S
Aggregate Grade [ ] 3non-w  [X] 4 []s5 [ ] 3non-w [ ] 4 []5
[ 131w [ ] sP 302- [ ]31w [ ] sP 302-
Aggregate SAC []A X B []A []B

Tier lll: Light Use (<500 ADT) - Use these materials or any selected
Tier | or Tier |l material combinations of the allowed types.
Asphalt Cement (AC) Asphalt Emulsion

Type [] AC Only ] Emulsion Only
Asphalt [ ] AC-10 [] sP 300- [] CRs-2 [ ] CRS-2H
[ ]AC5 [ | HFRS-2 SP 300-

[JtyPA [ JTyPB [ JTyPC | [ JTYA DTﬂa []J1ycC
Aggregate Type [JtypD [ JTyPE [ ]JTyPL [Jtyd [JTyE [ JTyL
|:| Allow uncoated aggregate

[]3s [ ]4s []5s [ ]3s [ ]4s []5s
Aggregate Grade | [ | 3non-w [ | 4 []s [ ]3non-w [ ]4 []5
[]3w [ ] sP302- [ 131w [ ] SP 302-
Aggregate SAC [1A []B L]A []B
Cool Weather Alternates: Use these materials for work in cooler conditions as directed/approved.
[ ]CRS-2 X] HFRS-2 X] CRS-1P [ ] RS-1P L]
[ ] RC-250 [ ] Mc-800 [ JAC-12-5TR [ ] [ ] sP 300-
Districtwide Seal Coat Project Seasons: Refer to ltem 316 for temperature and weather restrictions.
Season 1: AMA, CHS, LBB May 15 to Aug 31

Season 2. ABL, ATL, BWD, DAL, FTW, LFK,
ODA, PAR, SJT, TYL, WAC, WFS May 1 to Aug 31

Season 3: AUS, BMT, BRY, ELP, HOU, SAT, YKM May 1 to Sept 15
Season 4: CRP, LRD, PHR Apr 1 to Sept 30

Note: Seal coats on routine maintenance contracts must be completed by August 31 unless otherwise
shown on the plans.



ExHIBIT G—SURFACE AGGREGATE CLASS SELECTION FORM — FORM 2088



Texas
Department
of Transportation

CSJ: 1739
Highway: FM 791
Limits:

County:

District:

Designer's Name: Jules B. Zinsmeyer, E.LT.

03 - 009

From: SH 16 To: US 281A
Atascosa/McMullen

San Antonio

Surface Aggregate Selection Form

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

Date: 07/19/13

Selection Guidelines for Bituminous Surface Aggregate Classification (SAC) DE:L(';I'TNE(?'S
. . Low Moderate High
Demand for Friction 1 2 3
(1) (2) (3)
Rain Fall (inches/year) <20 >20 <40 >40 Ol X | O
Traffic (ADT) <5000 >5000 <15,000 >15,000 X | Ol O
Speed (mph) <35 >35 <60 >60 Ol X
Trucks (%) <8 >8 <15 >15 101X
Vertical Grade (%) <2 >2 <5 >5 O X | O
Horizontal Curve (°) <3 >3 <7 >7 X | O] O
Driveways (per mile) <5 >5<10 >10 X | Ol Ud
Intersecting Roadways (ADT) <500 >500 <750 >750 X | Ol O
Wet Surface Crashes (%) <5 >5 <15 >15 X | O] O
Summary of Total 15
Frictional Demand
. . . Low Moderate High
*Available Friction 2 5 8
(2) (5) (8)
Cross Slope (%) <2 2-3 3-4 X | OO
Surface Design Life (years) >10 >5 <10 <5 O X | O
Fine Medium Coarse
Macro Texture : . (Such as:
(Such as: (Such as:
of proposed surface HMAC Type ‘D' HMAC Type 'C', CMHB, e, SM O X0
e . eal Coat,
and 'F') SuperPave, Microsurface) NovaChip)
Aggregate MicroTexture SACC SACB SAC A Ol X | O
Summary of Total 17
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:

SAC B aggregate or better will be utilized.
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l Texas Department of Transportation

TEXAS DEPARTMENT OF TRANSPORTATION
FPS21-13 FLEXIBLE PAVEMENT SYSTEM Release:12-7-2012

PAVEMENT DESIGN TYPE # 7 -- USER DEFINED PAVEMENT
PROB DI ST. -15 COUNTY- 7 CONT. SECT. JOB H G-MAY DATE PAGE

001 San Antonio  ATASCOSA 1739 03 009 FM 791 7/19/2013 1

COMMVENTS ABOQUT THI S PROBLEM

Hi ghway: FM 791 Linits: FromSH 16 to US 281A

CSJ: 1739-03-009, etc.

County: Atascosa, etc.

Desi gned by: Jules B. Zinsneyer, E. I.T.

Design Option 2: Use Mdified ESALs devel oped by District

BASIC DESIGN CRITERIA

LENGTH OF THE ANALYSI S PERI OD ( YEARS) 20.0
M NI MUM TI ME TO FI RST OVERLAY ( YEARS) 8.0
M NI MUM TI ME BETVEEN OVERLAYS ( YEARS) 8.0
DESI GN CONFI DENCE LEVEL ( 95. 0% C
SERVI CEABI LI TY | NDEX OF THE | NI TI AL STRUCTURE 4.5
FI NAL SERVI CEABI LI TY | NDEX P2 2.5
SERVI CEABI LI TY | NDEX P1 AFTER AN OVERLAY 4.2
DI STRI CT TEMPERATURE CONSTANT 31.0
SUBGRADE ELASTI C MODULUS by COUNTY (ksi) 7.40
I NTEREST RATE OR TI ME VALUE OF MONEY ( PERCENT) 7.0

PROGRAM CONTROLS AND CONSTRAINTS

NUMBER OF SUMVARY OUTPUT PAGES DESI RED ( 8 DESI GNS/ PAGE) 3
MAX FUNDS AVAI LABLE PER SQ YD. FOR I NI TI AL DESI GN ( DOLLARS) 99. 00
MAXI MUM ALLOWED THI CKNESS OF | NI TI AL CONSTRUCTI ON ( | NCHES) 99.0
ACCUMULATED MAX DEPTH OF ALL OVERLAYS (I NCHES) ( EXCLUDI NG LEVEL- UP) 6.0

TRAFFIC DATA

ADT AT BEG NNI NG OF ANALYSI S PERI OD (VEH CLES/ DAY) 1100.

ADT AT END OF TVENTY YEARS (VEH CLES/ DAY) 2000.

ONE- DI RECTI ON 20YEAR 18 kip ESAL (millions) 4.326
AVERAGE APPROACH SPEED TO THE OVERLAY ZONE( MPH) 45.0
AVERAGE SPEED THROUGH OVERLAY ZONE ( OVERLAY DI RECTI ON) ( MPH) 45.0
AVERAGE SPEED THROUGH OVERLAY ZONE ( NON- OVERLAY DI RECTI ON) ( MPH) 45.0
PROPORTI ON OF ADT ARRI VI NG EACH HOUR OF CONSTRUCTI ON ( PERCENT) 6.0
PERCENT TRUCKS | N ADT 33.3

Texas Transportation Institute print Time: 7/19/2013 4:18:55 PM Page: 1 of 3
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l Texas Department of Transportation

TEXAS DEPARTMENT OF TRANSPORTATION
FPS21-13 FLEXIBLE PAVEMENT SYSTEM Release:12-7-2012

PAVEMENT DESIGN TYPE # 7 -- USER DEFINED PAVEMENT
PROB DI ST. -15 COUNTY- 7 CONT. SECT. JOB H G-MAY DATE PAGE

001  San Antonio  ATASCOSA 1739 03 009 FM 791 7/19/2013 2

I NPUT DATA CONTI NUED

CONSTRUCTION AND MAINTENANCE DATA

M NI MUM OVERLAY THI CKNESS (| NCHES) 2.0
OVERLAY CONSTRUCTI ON TI ME ( HOURS/ DAY) 8.0
ASPHALTI C CONCRETE COMPACTED DENSI TY (TONS/ C. Y. ) 1.98
ASPHALTI C CONCRETE PRODUCTI ON RATE ( TONS/ HOUR) 200. 0
W DTH OF EACH LANE ( FEET) 11.0
FI RST YEAR COST OF ROUTI NE MAI NTENANCE ( DOLLARS/ LANE- M LE) 200. 00

ANNUAL | NCREMENTAL | NCREASE | N MAI NTENANCE COST ( DOLLARS/ LANE- M LE) 50. 00

DETOUR DESIGN FOR OVERLAYS

TRAFFI C MODEL USED DURI NG OVERLAYI NG 2
TOTAL NUMBER OF LANES OF THE FACILITY 2
NUMBER OF OPEN LANES | N RESTRI CTED ZONE ( OVERLAY DI RECTI ON) 0
NUMBER OF OPEN LANES | N RESTRI CTED ZONE ( NON- OVERLAY DI RECTI ON) 1
DI STANCE TRAFFI C | S SLOWED ( OVERLAY DI RECTION) (M LES) 0. 60
DI STANCE TRAFFI C | S SLOAED ( NON- OVERLAY DI RECTI ON) (M LES) 0. 60
DETOUR DI STANCE AROUND THE OVERLAY ZONE (M LES) 0.00

PAVING MATERIALS INFORMATION

MATERI ALS COosT E PO SSON  MN. MAX.  SALVAGE
LAYER CODE NAME PER CY MODULUS RATIO DEPTH DEPTH  PCT.
1 B DENSE- GRADED HVA T115.00 500000. 0.35 2.00 2.00 30. 00

2 C DENSE- GRADED HVA T115.00 500000. 0. 35 3.50 3.50 90. 00
3 M FLEXI BLE BASE 37.00 50000. 0.35 6. 00 12. 00 75. 00
4 P CEMENT STABILIZED 45.00 47400. 0.25 6. 50 12. 00 70. 00
5 T SUBGRADE 2.00 7400. 0.40 206.00 206.00 90. 00

Texas Transportation Institute print Time: 7/19/2013 4:18:55 PM Page : 2 of 3
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l Texas Department of Transportation

TEXAS DEPARTMENT OF TRANSPORTATION
FPS21-13 FLEXIBLE PAVEMENT SYSTEM Release:12-7-2012

PAVEMENT DESIGN TYPE # 7 -- USER DEFINED PAVEMENT

PROB DI ST.-15 COUNTY- 7 CONT. SECT. JOB H G-MAY DATE PAGE
001 San Antonio  ATASCOSA 1739 03 009 FM 791 7/19/2013 3
C. LEVEL C SUMVARY OF THE BEST DESI GN STRATEG ES
I N ORDER OF | NCREASI NG TOTAL COST
1

MATERI AL  ARRANGEMENT BCWP

INI'T. CONST. COST 31. 86
OVERLAY CONST. COST 3.79
USER COST 0. 00
ROUTI NE MAI NT. COST 0.71
SALVAGE VALUE -6.26
TOTAL COST 30.11
NUMBER OF LAYERS 4

LAYER DEPTH (| NCHES)

(1) 2. 00
(2) 3.50
(3) 6. 00
D(4) 6. 50

NO. OF PERF. PERI ODS 2

PERF. TIME ( YEARS)
T(1) 11.
T(2) 23.

OVERLAY PCLI CY( | NCH)
(1 NCLUDI NG LEVEL- UP)

1) 2.5

THE TOTAL NUMBER OF FEASI BLE DESI GNS CONSI DERED WAS 156

Texas Transportation Institute print Time: 7/19/2013 4:18:55 PM Page: 3/ 3



DESIGN - 1

LEGEND

2,50 Overlay

3.50

[[] DENSE-GRADED HMA Thin

[ ] DENSE-GRADED HMA Thick

[ FLEXIBLEBASE

[l CEMENT STABILIZED BASE

[ SUBGRADE

B8 TheFirst Overlay

Life:10.7 y,23.5 y,
Total Cost:30.1

FPS 21 Feasible Design Plotting Output (FPS21-1.3Release:12-7-2012)

Highway FM 791 Problem 001
C-S-J 1739 - 03 - 009 Date 7/19/2013
District San Antonio County ATASCOSA

Design Type:User Defined Pavement Design




ExHIBIT | —MODIFIED TRIAXIAL DESIGN PROCEDURE



INPUT PARAMETERS:

Thickness Modulus Poisson's .
Material Name

(inches) (ksi) Ratio The Heaviest Wheel Loads Daily (ATHWLD) 14000.0 (Ib)
2.00 500.00 035 DENSE-GRADED HMA Thin
Percentage of TandemAxles 60.0 (%)
35 S0M 03  DENSEGRADEDHMATHCK
Modified Cohesionmeter Vaue 1000.0
6.00 50.00 035 FLEXIBLE BASE Design Wheel Load 18200.0 (Ib)
Subgrade Texas Triaxial Class Number (TTC) 5.00
650 47.40 025 CEMENT STABILIZED BASE User Input TTC based on historical TEX-117-E
206.00 7.40 0.40 SUBGRADE
RESULT:
740.00 0.15 Bed Rock
Triaxial Thickness Required 24.5 (in)
26 Depth of Pavement Structure (in) The FPS Design Thickness 18.0(in)
34 Allowable Thickness Reduction 8.8(in)
& Modified Triaxial Thickness 15.7 (in)
30
28

TRIAXIAL CHECK CONCLUSION:

The Design OK !

FPS 21 Triaxial Design Check Output (FPS21-1.3Release:12-7-2012)

Highway FM 791 Problem 001
C-S-J 1739 - 03 - 009 Date 7/19/2013
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Allowable Reduction (in) District San Antonio County ATASCOSA

Thickness Reduction Chart for Stabilized Layers Design Type:User Defined Pavement Design
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