TRUCKEE TAHOE AIRPORT
PAVEMENT EVALUATION STUDY
PAVEMENT MAINTENANCE/ MANAGEMENT PLAN

Appendix A
Geotechnical Data

A series of soil (geotechnical) studies were conducted by the office of Reinard W.
Brandley, Consulting Airport Engineer in 1971 and by Stantec in 2007 for the
development of the Truckee Tahoe Airport. These studies consisted of drilling a series
of exploratory test holes and test pits, obtaining undisturbed soil samples and bulk soil
samples from these test holes and test pits, and conducting a series of laboratory tests
on the samples obtained. The data obtained from these test borings and test pits are
valuable and have been used in this Pavement Evaluation Study. The results of these
studies have been summarized in this Appendix, as follows:

Plates
Plates No. A1-A3 Brandley Test Hole & Pit Plan & Soil Profiles

Plates No. A4-A7 Stantec Test Hole & Pit Plan & Soil Profiles

Tables
Table No. A1 Summary of Test Results (Brandley)
Table No. A2 Atterberg Limit Test Results (Brandley)
Table No. A3 Grading Analyses (Brandley)
Table No. A4 Index Test Results/Mechanical Analysis (Stantec)

Stantec Soil Profiles were presented as one test hole soil profile per sheet and one test
hole location map. These data were combined and replotted on the Test Hole and Pit
Plan & Soil Profiles included as Plates A4 through A7.

There is significant difference in the soil descriptions between the Brandley Soil Profiles
and the Stantec Soil Profiles, but when the laboratory test results are compared, it is
evident that they are the same soils in both sets of tests. Stantec identified the soils
based mainly on sieve analysis test results. Brandley identified the soils based mainly
on Atterberg limit test results, which more accurately identify the performance and
strength of the soils under load.

Runway numbers changed from 10-28 to 11-29 and 01-19 to 02-20 in 2012,
Appendix A contains tables and plates with the old runway numbering shown.
No additional soil studies were conducted with the 2013 Update.
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TABLE NO. Al
SUMMARY OF TEST RESULTS: (BRANDLEY)

TRUCKEE-TAHOE AIRPORT

TRUCKEE, CALIFORNIA PAGE 1
AVERAGE AVERAGE IN PLACE | FIELD MAXIMUM | OPTIMUM! PERCENT | PERCENT | PERCENT
TEST F.AA. DEPTH OF LAYER DRY MOISTURE DRY MOISTURE | RELATIVE RETAINED | PASSING PASSING [MAXIMUM
PIT TEST CLASSIFI- [TEST BELOW|THICKNESS DENSITY CONTENT | DENSITY | CONTENT [COMPACTION SAND LIQUID PLASTICITY NO. 10 NO.40 NO.200 SIZE
LOCATION STATION NO. NO. MATERIAL CATION PAVEMENT INCHES FIELD CBR. LAB C.BR. PCF PERCENT PCF# | PERCENT| PERCENT [EQUMALENT LIMIT INDEX SIEVE SEVE SIEVE INCHES REMARKS
INCHES 0.1" 1 0.2" | 95% | 100%

| Runway 10-28 23404 1 Asphaltic Concrete L 3

" N (25'N) 1 Aggrepate Base E1 3 / 29 |33 98 123 116 7 130 9.1 90 . 272 N.P 63 20 3.6 1172

" " " 2 Prown Sandy Silt-Clayev-Boulders E4 10 . “;%Z 7 U7 Z 120 3 81 28 3 52 32 11 . 3 Boulders in sgubgrade to 18"

X T 3 D E no R LG 16 12 13 |13 90 23 30 | 5

) " 4 " ) AT " E4 28 6 13| 14 95 20
Runwaw 10-28 38+30 2 Asphaltic Concrete 2172

" B (25's) " 1 Agrrepate Base EL 2 302 8 1/2 63 76 131 5 130 9.1 101 N.P, 57 25 4.1 1172

B ! " 2 Brown Sandy Silt-Clavey-Boulders B4 11 9 22 | 20 108 19 120 90 31 6 26 50 20 , 2 Boulders in subgrade

' N " 3 ! " ! " ! L4 20 12 13 |12 96 20

’ " " 4 " " v " " L4 Az 6 12 |12 g7 43 118 75 29 - 4
Runwav 10-28 53422 3 Asphaltic Concrete 3

‘ (25'N) 1 Aggregate Base ‘ L1 b L/z 9 1/2 SIS 128 131 98 NL.P, 61 20 1.9 2

" " g 2 |Brown Sandy Silt & Cobbles-Clavey PO R e 10 18|16 103 19 126 82 Rocks to 6" diameter

X ‘ " 3 " ' " k " L4 'y /2 Lo 12 11 {13 |42 75 | 109 18 120 |17 91 31 6 26 50 21 2 Rocks to 6" diameter

} " R 4 " " o ’ " rh 32 6 9 |10 ~ 30 5
Runwav 10-28 66471 4 Asphaltic Concrete 4_ i

- B (25'S) " 1 Azgregate Base K2 5 7 59 | 74 121 5 130 _ 101 NP, 62 19 5.5 1.1/2

B N 2 Brown Sandy Silt & Cobbles-Clavey k4 11 I SR | 99 20 122 83, 31 E— 21 33 15 2 1/2

! " " 3 B ! " " ! B 20 2 5 7 DL 19 124 e 33 . ‘ Rocks to 4" diameter

! ' ! 4 " o " " " L4 32 b 4 4 - ..‘f: .,,?‘I . 122 N 74 29 5 Rocks to 4! diameter
Runway 10-28 80+62 5 Asphaltic Concrete 4 i | n

" " (s5'M) | " 1 Appregate Base 2 5 7 85 171 129 5 131 B 98 N.P. 64 22 3.6 1.1/2

' ! " 2 Brown Sandy Silt-Clavey~Boulders B4 11 g 13 16 103 19 122 1 36 30 5 Rocks to 8" diameter

' " " 3 Brown Sandy Silt A 20 i2 17 |13 195 17 e 87 32 6 14 55 30 1 Very little rock

H ! " 4 " ' ! L4 Az 6 6 o 24 lé 124 77 1

_ 1

Taxiwvay "A" 30+65 b Asphaltic Concrete 4 B

" " " 1 Apgregate Base £l 4 177 3 76 | 96 126 & 130 97 N.P. 68 16 2.9 15 1/2

" Al " 2 Brown Sandy Silt-Cobhles [l S | 9’ 290 22 N SRRV 21 124 | 85 31 6 40 43 24 2

! " ! 3 Brown Sandv Silt - Doulders £y 21 3 29 |17 B 30 5 Too many large rocks for F.D. test,

o ] Excavated to 24", Boulders to 24" diam,

Taxiway "A" 60+98 7 Asphaltic Concrete B 3172 N

! " ! 1 |Aggregate Base £l & 1 b 1/2 41 |50 N EREL 5 138 | 98 N.P. 62 19 5.5 |1 1/2

" B ! 2 Brown Sandy Silt-Cohbles i 12 8 15 |16 110 19 121 91 29 5 Rocks to 6" diameter

¥ ! " 3 Dark Brown Sandy Silt-Cobbles D} 24 10 25 31 _pkoE o8 120 90 30 6 42 42 31 2 Pocks to 4" diameter

! " ! 4 Drown Sandy Silt-Cobbies LS 30 b 22 | 24 N L Focks to 6" diameter., Unable to find

~ ] space to take F,D, test betweer rocks,

REINARD W. BRANDLEY * CONSULTING AIRPORT ENGINEER




TABLE NO. Al (Continued)
SUMMARY OF TEST RESULTS: (BRANDLEY)

TRUCKEE~TAHOE ALRPORT

) TRUCKEE, CALITI'ORNIA PAGE 2
AVERAGE AVERAGE IN PLACE | FIELD MAXIMUM | OPTIMUM PERCENT | PERCENT | PERCENT
TEST F.AA. DEPTH OF LAYER DRY MOISTURE DRY MOISTURE | RELATIVE RETAINED | PASSING PASSING |MAXIMUM
PIT TEST CLASSIFI- |TEST BEIOW|THICKNESS DENSITY CONTENT | DENSITY | CONTENT [COMPACTION SAND LIQUID FLASTICITY NO. 10 NO.40 NO.200 SIZE
LOCATION STATION NO. NO. MATE RIAL CATION PAVEMENT INCHES FIELD CBR. LAB CBR PCF PERCENT PCF * PERCENT| PERCENT |[EQUIVALENT] LIMIT INDEX SIEVE SEVE SIEVE INCHES REMARKS
' INCHES o.1" |o.2" 100%

Terminal Apron| 44+83 8 Asphaltic Concrete o 3.1/2

" (583'8) ! 1  |Aperegate Basc El b 7 172 a5 265 140 3 138 9.0 100+ ih N.P. 71 13 2.7 11/2

" " 2 [Brown Sandy Silt-Clayey-Cobbles E4 11 9 56 65 100 8 122 82 30 b 51 35 15 3 Very rocky

! ! 3 - |Brown Sandy Silt-Clayey-Boulders E4 20. 12 9 8 100 15 125 80 31 7 Very rocky, boulders to 24" diameter
Terminal Apron| 48+78 Asphaltic Concrete 3

! {(539's) " 1  |Appregate Base El 11 84 91 134 5 138 97 N.P., 71 11 2.9 1.1/2

3 Brown Sandy Silt-Boulders ES 23 9 18 19 30 5 Nocks to 12" diameter

' " 4 |Brown Sandy Silt-Boulders 32 Too_vocky to run CBR's & Plate Bearing
Runway 1-19 214013 Lo Asphaltic (oncrete B 3

. M o 1 Apgrepgate Base El 3172 6 1/2 3 452 205 12% 6 132 9.5 95 N.P, 65 10 ) 2

oo " 2 |Brown Sandy Silt & Gravel-Clayev E4 9 1/2 1 7.1/2 21 | 28 7ol 1l j 110 14 116 | 14,5 90 11 8 48 38 18 1 1/2 |Rocks to 3" diameter

‘ " " 3 [Brown Sandy Silt-Cobbles B4 17 12 13 15 ’ 29 3 Rocks to 8" diameter. Unable to run T.D.

' ! " 4 |Brown Sandv Silt-Cobbles 29 & CBR,

*Maximun| Jensiity curdves adjusted for +3/4" material on aggregate bas¢s, and for +No, 4 paterifls fo crainegd soils |
4
i
N

REINARD W. BRANDLEY * CONSULTING AIRPORT ENGINEER




TABLE NO. A2

TRUCKEE-TAHOE AIRPORT
TRUCKEE, CALIFORNIA

ATTERBERG LIMIT TEST RESULTS

Test  Sample (BRANDLEY) Liquid Plasticity
Pit Depth - In. Material Limit Index
1 3 Aggregate Base N.P. N.P.
1 i0 Brown Sandy Silt, Clayey, Boulders 28 3

1 16 Brown Sandy Silt, Clayey, Boulders 30 5

2 2-1/2 Aggregate Base N.P, N,P.
2 11 Brown Sandy Silt, Clayey, Boulders 31 6

2 32 Brown Sandy Silt, Clayey, Boulders 29 4

3 5-1/2 Aggregate Base N.P. N.P.
3 21 Brown Sandy Silt & Cobbles, Clayey 31 6

3 32 Brown Sandy Silt & Cobbles, Clayey 30 5

4 5 Agpregate Base N.P. N.P,
4 11 Brown Sandy Silt & Cobbles, Clayey 31 7

4 32 Brown Sandy Silt & Cobbles, Clayey 29 5

5 5 Aggregate Base N.P. N.P.
5 11 Brown Sandy Silt, Clayey, Boulders 30 5

5 20 Brown Sandy Silt 32 6

6 4-1/2 Aggregate Base N.P. N.P.
6 12 Brown Sandy Silt - Cobbles 31 6

6 21 Brown Sandy Silt - Boulders 30 5

7 4-1/2 Aggregate Basc N.P. N.P,
7 12 Brown Sandy Silt -~ Cobbles 29 5

7 20 Brown Sandy Silt - Cobbles 30 6

8 4 Aggregate Base N.P. N.P.

REINARD W. BRANDLEY . CONSULTING CIvil. ENGINEER



Page 2
TABLE NO. A2

TRUCKEE-TAHOE AIRPORT
TRUCKEE, CALIFORNIA

ATTERBERG LIMIT TEST RESULTS

(BRANDLEY)
Test Sample Liquid Plasticity
Pit Depth -~ In. Material Limit Index
8 11 Brown Sandy Silt, Clayey, Cobbles 30 6
8 20 Brown Sandy Silt, Clayey, Boulders 31 7
9 5 Aggregate Base N.P. N.P.
9 14 Brown Sandy 8ilt - Cobbles 30 6
9 23 Brown Sandy Silt - Boulders 30 5
10 3-1/2 Aggregate Base N.P. N.P.
10 9-1/2 Brown Sandy Silt, Gravel, Clayey 31 8
10 17 Brown Sandy Silt - Cobbles 29 5

REINARD W. BRANDLEY s  CONSULTING CIVIL EMNGINEER
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SAMPLE NUMBER B1 B4A (1) B6A B8A B10A (1) B15A/19A(1) B4B

Combined
PERCENT PASSING BY WEIGHT
SIEVE SIZE
3inch
2 Inch 100 100 100 100 100
1 Inch 100 89 94 95 90 74 100
3/4 Inch 97 88 92 87 86 65 98
1/2 Inch 91 79 77 86 80 57 95
3/8 Inch 89 73 71 85 73 54 92
No. 4 79 58 64 82 60 47 , 86
No. 10 59 38 58 76 49 35 77
No. 40 36 16 40 56 28 18 50
No. 100 38 11 29 45 14 9 39
No. 200 24.1 3.5 24.4 39.0 87 | 64 23.1 .
Liquid Limit 34 NV (2) 22 29 NV (2) NV (2) 31
Plastic Index 12 NP (3) 2 6 NP (3) NP (3) 7
Moisture Content (%) 14,3 5.3 10.6 16.4 4.2 3.0 16.1
Soil Class (USCS) SC SP SM SM SP-SM GM SM
R-Value
NOTES:
(1) Base course material
(2) No Value
(3) Non-Plastic
INDEX TEST RESULTS
MECHANICAL ANALYSIS PROJECT NO. 180550900

TRUCKEE/TAHOE AIRPORT DISTRICT
RUNWAY 10-28 AND HANGARS 19 & 20

TABLE NO. A4




TRUCKEE TAHOE AIRPORT
PAVEMENT EVALUATION STUDY
PAVEMENT MAINTENANCE/ MANAGEMENT PLAN

Appendix B
Falling Weight Deflectometer Test Data

Falling Weight Deflectometer (FWD) tests were conducted on all pavements on the
airport in 2011. No additional FWD tests were conducted in the 2013 Update. On the
runways two rows of FWD tests were conducted, one on each side of the runway
centerline, at a distance of approximately 10 feet from the centerline. These tests were
located at a spacing of approximately 200 feet, which provided general longitudinal
spacing of 100 feet between tests. FWD tests were also conducted on all taxiways and
taxilanes at a distance of 10 feet from centerline and at longitudinal spacing of
approximately 200 feet. On all aprons FWD tests were conducted on an approximate
200 by 200 foot grid.

The Falling Weight Deflectometer tests are generally conducted at two different
loadings and the applied load is measured by load cells. As a resuit of variations in
resistance, the applied load varies somewhat from the anticipated load. In order to
provide comparable test results, all data were normalized to standard loads of 10, 20,
25 and/or 30 kips.

The location of the test, starting point of the test, and location of Station 0+00 for each
row of tests are shown on Plate B1. The FWD data for the center deflections under
applied load are indicated on these drawings for each test location. The location of
Station 0+00 at the start of each row of tests and the direction of test are reflected in the
plots as Station 0+00 in Plates No. B2 through B41.

For each row of FWD tests on each segment of pavement a graph showing the center
plate deflection at each station has been prepared and is shown on Plates B2 through
B41. These data show the uniformity of strength as reflected by deflection of the
pavement sections and identify the hard spots and the soft spots. For calculation
purposes, to back calculate Modulus of Elasticity critical values of deflection for each
fairly uniform section has been indicated by horizontal lines.

The results of these studies have been submitted in this Appendix, as follows:
Plates
Plate No. B1 Falling Weight Deflectometer Test Data Summary - Half Size

(A full size copy of Plate No. B1 is included in the pocket in the
back cover of this report.)



TRUCKEE TAHOE AIRPORT
PAVEMENT EVALUATION STUDY
PAVEMENT MAINTENANCE/ MANAGEMENT PLAN

Appendix B
Falling Weight Deflectometer Test Data

Plates (Continued)

Plates B2 through B41 — FWD Deflection Data
Plate No. B2 Runway 11-29
Plate No. B3 Runway 11-29 — North of Centerline
Plate No. B4 Runway 11-29 — South of Centerline
Plate No. BS Taxiway A
Plate No. B6 Taxiway C
Plate No. B7 Taxiway D
Plate No. B8 Taxiway E
Plate No. B9 Taxiway F
Plate No. B10 Taxiway H
Plate No. B11 Taxiway U
Plate No. B12 Taxiway J
Plate No. B13 Runway 2-20
Plate No. B14 Taxiway G
Plate No. B15 Taxiway P
Plate No. B16 Taxiway V
Plate No. B17 Taxiway L
Plate No. B18 Taxiway M
Plate No. B19 EAA Hangar
Plate No. B20 Row A — Aircraft Parking Apron Lane 1
Plate No. B21 Row B - Aircraft Parking Apron Lane 2
Plate No. B22 Row N - Aircraft Parking Apron Lane 3
Plate No. B23 Row O - Aircraft Parking Apron Lane 4
Plate No. B24 T/L R - Taxilane North of Hangars A thru H
Plate No. B25 Row West A - West Side of Hangar A
Plate No. B26 Row East A - East Side of Hangar A
Plate No. B27 Row West B - West Side of Hangar B
Plate No. B28 Row BC - Between Hangars B & C
Plate No. B29 Row CD - Between Hangars C & D

Plate No. B30 Row DE - Between Hangars D & E



TRUCKEE TAHOE AIRPORT
PAVEMENT EVALUATION STUDY
PAVEMENT MAINTENANCE/ MANAGEMENT PLAN

Appendix B

Falling Weight Deflectometer Test Data

Plates (Continued)

Plates B2 through B41 — FWD Deflection Data (Continued)

Plate No.
Plate No.
Plate No.
Plate No.

Plate No.
Plate No.
Plate No.
Plate No.
Plate No.

Plate No.
Plate No.

B31
B32
B33
B34

B35
B36
B37
B38
B39

B40
B41

Row EF - Between Hangars E & F
Row East F - East Side of Hangar F
Row West G - West Side of Hangar G
Row GH - Between Hangars G & H

Row East J — East Side of Hangar J
Row JK — Between Hangars J & K
Row West K — West Side of Hangar J
Taxilane T & Hangars L-M
Warehouse Area

Road A
Road B
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