SA-001-2019

MEMORANDUM cc: J. Van Zee
C. Van Zee
TO: Bart Asher, P.E., LL.S. J. Rudd (D-2)
Director M. West (D-2)
Division of Structural Design K. Gearlds
T. Layson
FROM: Michael Carpenter, P.E. R. Matar
TEBM, Geotechnical Branch D. McElmurray
T. Hunley (Stantec)
BY: Daryl J. Greer, P.E. &ﬂg C. Cotton (D-2)
Geotechnical Branch

DATE: January 28, 2019

SUBJECT: Henderson County
FD52 051 0060 019-020 D; BRO 5053 026
MARS No. 8675901D
US 60, Replace Bridge over Green River @ KY 1078
Item No. 2-1080.00
Geotechnical Engineering Structure Foundation Report Addendum

At the request of the designer in an email dated Monday, January 21, 2019, this report addendum
serves to provide additional drilled shaft axial resistance tables for rock socket diameters in a range
from 6.0 to 7.5 feet. The remaining recommendations, figures, special notes, and other
attachments from the original report (5-058-2016) and report addendum (SA-006-2018) shall still

apply.
The designer should feel free to contact the Geotechnical Branch at 502-564-2374 for further

recommendations or if any questions arise pertaining to this project.

Attachment:

e Idealized Soil and Bedrock Profiles and Drilled Shaft Axial Resistance Tables For
Piers 1 through 4 — Shaft Socket Diameters from 6 to 7.5 feet



IDEALIZED SOIL AND BEDROCK PROFILE

Henderson, US 60 over Green River
Piers 1 -4

Top of Shaft

Elev. /
(ft.)

DJG 1/24/19

Overburden, Neglect for Support

Top of Rock Socket

/

*
Strata Parameters for Lateral Load Analyses
Shale Weak Rock
7 (Ib/ftd) = 150 Effective Unit Weight, Y (Ibfin®) = 0.087
qu (psi) = 1780 Elastic Modulus, E, (psi) = 178,000
Jep (ksf) = 100 Uniaxial Compressive Strength, d, (psi) = 1780
f, (ksf) = 15.2 Cohesive Strength, Cy (psi) = 890
*
\ Shaft Tip
*

Elevations vary and are provided in the report body.

ADDITIONAL DATA FOR GEOTECHNICAL CALCULATIONS ONLY:
min. f'; (psi) = 3500
p. (psi) = 14.7




Load and Resistance Factor Design (LRFD)

DRILLED SHAFT AXIAL RESISTANCE TABLE

Henderson, US 60 over Green River

Piers 1 -4
Rock Socket Diameter = 6.0 feet

Rock Socket Diameter = 72 inches DJG 1/24/19

Rock Nominal | Nominal Nominal Factored Total Total

Socket Unit Unit Nominal End Factored End Factored | Factored

Length Side End Side Bearing Side Bearing Axial Uplift
Shear Bearing |Resistance | Resistance | Resistance | Resistance | Resistance [ Resistance

Qss eb Rsr Reb ¢ Rsr (b Reb (b Rt (b Rtu

(ft.) (ksf) (ksf) (kips) (kips) (kips) (kips) (kips) (kips)

0.0
6.0 15.2 100 1719 2827 860 1414 2273 688
7.0 15.2 100 2006 2827 1003 1414 2417 802
8.0 15.2 100 2292 2827 1146 1414 2560 917
9.0 15.2 100 2579 2827 1289 1414 2703 1031
10.0 15.2 100 2865 2827 1433 1414 2846 1146
11.0 15.2 100 3152 2827 1576 1414 2990 1261
>>> 12.0 15.2 100 3438 2827 1719 1414 3133 1375
13.0 15.2 100 3725 2827 1862 1414 3276 1490
14.0 15.2 100 4011 2827 2006 1414 3419 1604
15.0 15.2 100 4298 2827 2149 1414 3563 1719
16.0 15.2 100 4584 2827 2292 1414 3706 1834
17.0 15.2 100 4871 2827 2435 1414 3849 1948
18.0 15.2 100 5157 2827 2579 1414 3992 2063
19.0 15.2 100 5444 2827 2722 1414 4136 2178
20.0 15.2 100 5730 2827 2865 1414 4279 2292
21.0 15.2 100 6017 2827 3008 1414 4422 2407
22.0 15.2 100 6303 2827 3152 1414 4565 2521
23.0 15.2 100 6590 2827 3295 1414 4709 2636
24.0 15.2 100 6876 2827 3438 1414 4852 2751
25.0 15.2 100 7163 2827 3581 1414 4995 2865
26.0 15.2 100 7449 2827 3725 1414 5138 2980
27.0 15.2 100 7736 2827 3868 1414 5282 3094
28.0 15.2 100 8022 2827 4011 1414 5425 3209
29.0 15.2 100 8309 2827 4154 1414 5568 3324
AASHTO Table 10.5.5.2.4-1 Resistance Factor, ¢ 0.50 0.50 0.40
D (ft.) = 6.0
>>> = Min. Socket Length




Load and Resistance Factor Design (LRFD)

DRILLED SHAFT AXIAL RESISTANCE TABLE

Henderson, US 60 over Green River

Piers1-4
Rock Socket Diameter = 6.5 feet
Rock Socket Diameter = 78 inches DJG 1/24/19
Rock Nominal | Nominal Nominal Factored Total Total
Socket Unit Unit Nominal End Factored End Factored | Factored
Length Side End Side Bearing Side Bearing Axial Uplift
Shear Bearing |Resistance | Resistance | Resistance | Resistance | Resistance [ Resistance
Uss Qeb Rer Reb o R ¢ Rep o R, ¢ Ry,
(ft.) (ksf) (ksf) (kips) (kips) (kips) (kips) (kips) (kips)
0.0
6.0 15.2 100 1862 3318 931 1659 2590 745
7.0 15.2 100 2173 3318 1086 1659 2746 869
8.0 15.2 100 2483 3318 1242 1659 2901 993
9.0 15.2 100 2794 3318 1397 1659 3056 1117
10.0 15.2 100 3104 3318 1552 1659 3211 1242
11.0 15.2 100 3414 3318 1707 1659 3366 1366
12.0 15.2 100 3725 3318 1862 1659 3521 1490
>>> 13.0 15.2 100 4035 3318 2018 1659 3677 1614
14.0 15.2 100 4345 3318 2173 1659 3832 1738
15.0 15.2 100 4656 3318 2328 1659 3987 1862
16.0 15.2 100 4966 3318 2483 1659 4142 1986
17.0 15.2 100 5277 3318 2638 1659 4297 2111
18.0 15.2 100 5587 3318 2794 1659 4453 2235
19.0 15.2 100 5897 3318 2949 1659 4608 2359
20.0 15.2 100 6208 3318 3104 1659 4763 2483
21.0 15.2 100 6518 3318 3259 1659 4918 2607
22.0 15.2 100 6829 3318 3414 1659 5073 2731
23.0 15.2 100 7139 3318 3569 1659 5229 2856
24.0 15.2 100 7449 3318 3725 1659 5384 2980
25.0 15.2 100 7760 3318 3880 1659 5539 3104
26.0 15.2 100 8070 3318 4035 1659 5694 3228
27.0 15.2 100 8381 3318 4190 1659 5849 3352
28.0 15.2 100 8691 3318 4345 1659 6005 3476
29.0 15.2 100 9001 3318 4501 1659 6160 3601
AASHTO Table 10.5.5.2.4-1 Resistance Factor, ¢ 0.50 0.50 0.40
D (ft.) = 6.5
>>> = Min. Socket Length




Load and Resistance Factor Design (LRFD)

DRILLED SHAFT AXIAL RESISTANCE TABLE

Henderson, US 60 over Green River

Piers 1 -4
Rock Socket Diameter = 7.0 feet
Rock Socket Diameter = 84 inches DJG 1/24/19
Rock Nominal | Nominal Nominal Factored Total Total
Socket Unit Unit Nominal End Factored End Factored | Factored
Length Side End Side Bearing Side Bearing Axial Uplift
Shear Bearing |Resistance | Resistance | Resistance | Resistance | Resistance [ Resistance
Qss eb Rsr Reb ¢ Rsr (b Reb (b Rt (b Rtu
(ft.) (ksf) (ksf) (kips) (kips) (kips) (kips) (kips) (kips)
0.0
6.0 15.2 100 2006 3848 1003 1924 2927 802
7.0 15.2 100 2340 3848 1170 1924 3094 936
8.0 15.2 100 2674 3848 1337 1924 3261 1070
9.0 15.2 100 3008 3848 1504 1924 3428 1203
10.0 15.2 100 3343 3848 1671 1924 3596 1337
11.0 15.2 100 3677 3848 1838 1924 3763 1471
12.0 15.2 100 4011 3848 2006 1924 3930 1604
13.0 15.2 100 4345 3848 2173 1924 4097 1738
>>>  14.0 15.2 100 4680 3848 2340 1924 4264 1872
15.0 15.2 100 5014 3848 2507 1924 4431 2006
16.0 15.2 100 5348 3848 2674 1924 4598 2139
17.0 15.2 100 5683 3848 2841 1924 4765 2273
18.0 15.2 100 6017 3848 3008 1924 4933 2407
19.0 15.2 100 6351 3848 3176 1924 5100 2540
20.0 15.2 100 6685 3848 3343 1924 5267 2674
21.0 15.2 100 7020 3848 3510 1924 5434 2808
22.0 15.2 100 7354 3848 3677 1924 5601 2942
23.0 15.2 100 7688 3848 3844 1924 5768 3075
24.0 15.2 100 8022 3848 4011 1924 5935 3209
25.0 15.2 100 8357 3848 4178 1924 6103 3343
26.0 15.2 100 8691 3848 4345 1924 6270 3476
27.0 15.2 100 9025 3848 4513 1924 6437 3610
28.0 15.2 100 9359 3848 4680 1924 6604 3744
29.0 15.2 100 9694 3848 4847 1924 6771 3877
AASHTO Table 10.5.5.2.4-1 Resistance Factor, ¢ 0.50 0.50 0.40
D (ft.) = 7.0
>>> = Min. Socket Length




Load and Resistance Factor Design (LRFD)

DRILLED SHAFT AXIAL RESISTANCE TABLE

Henderson, US 60 over Green River

Piers 1 -4
Rock Socket Diameter = 7.5 feet

Rock Socket Diameter = 90 inches DJG 1/24/19

Rock Nominal | Nominal Nominal Factored Total Total
Socket Unit Unit Nominal End Factored End Factored | Factored

Length Side End Side Bearing Side Bearing Axial Uplift
Shear Bearing |Resistance | Resistance | Resistance | Resistance | Resistance [ Resistance

Qss eb Rsr Reb ¢ Rsr (b Reb (b Rt (b Rtu

(ft.) (ksf) (ksf) (kips) (kips) (kips) (kips) (kips) (kips)

0.0
6.0 15.2 100 2149 4418 1074 2209 3283 860
7.0 15.2 100 2507 4418 1253 2209 3462 1003
8.0 15.2 100 2865 4418 1433 2209 3641 1146
9.0 15.2 100 3223 4418 1612 2209 3821 1289
10.0 15.2 100 3581 4418 1791 2209 4000 1433
11.0 15.2 100 3940 4418 1970 2209 4179 1576
12.0 15.2 100 4298 4418 2149 2209 4358 1719
13.0 15.2 100 4656 4418 2328 2209 4537 1862
14.0 15.2 100 5014 4418 2507 2209 4716 2006
>>> 15.0 15.2 100 5372 4418 2686 2209 4895 2149
16.0 15.2 100 5730 4418 2865 2209 5074 2292
17.0 15.2 100 6088 4418 3044 2209 5253 2435
18.0 15.2 100 6447 4418 3223 2209 5432 2579
19.0 15.2 100 6805 4418 3402 2209 5611 2722
20.0 15.2 100 7163 4418 3581 2209 5790 2865
21.0 15.2 100 7521 4418 3760 2209 5969 3008
22.0 15.2 100 7879 4418 3940 2209 6148 3152
23.0 15.2 100 8237 4418 4119 2209 6328 3295
24.0 15.2 100 8595 4418 4298 2209 6507 3438
25.0 15.2 100 8954 4418 4477 2209 6686 3581
26.0 15.2 100 9312 4418 4656 2209 6865 3725
27.0 15.2 100 9670 4418 4835 2209 7044 3868
28.0 15.2 100 10028 4418 5014 2209 7223 4011
29.0 15.2 100 10386 4418 5193 2209 7402 4154
AASHTO Table 10.5.5.2.4-1 Resistance Factor, ¢ 0.50 0.50 0.40
D (ft.) = 7.5
>>> = Min. Socket Length
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