1. Landers EQ
(6/29/1992)

(10/16/1999)
3. Manix EQ

(4/10/1947)
4. Big Bear EQ

(6/28/1992)

(4/22/1992)

EQ Epicenter & Magnitude

Q Magnitude 5-5.9

Q Magnitude 6-6.9
O Magnitude 7-7.9

Historical EQ Events

2. Hector Mine EQ

5. Joshua Tree EQ

M7.3

M7A1

M 6.5

M 6.5

M 6.2

.

Lanzit Bridge
Project Site

30 Miles

— o e —

O FIGURE 5
Bridge Replacement - Dola, Lanzit o8 No'coss 23-03E
'lt TETRATECH AT o
QUATERNARY EARTHQUAKE DRAWN BY
21700 Copley Drive, Suite 200, Diamond Bar, CA 91765 E P I C E NTE R MAP CHECKED BY =

TEL 909.860.7777 www.tetratech.com

FC
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Appendix A

Boring Logs

TETRATECH


Contracts - Andrew Truong
Stamp


rProject: San Bernardino County

| Project Number: cSB 14-01

Project Location: Lanzit Bridge, Route 66

Log of Boring B-1
Sheet1of 1

L:\02 - PROJECTS\2014 Projects\cSB 14-01E (4633-0001) Bridge Replacement--Manix, Dola, Lanzit\03 Field & Lab\Boring Logs\Dola-Lanzit Boring Logs.bg4[50-55 with 2 lab Tt Geo.tpl]

Bﬁ:ﬁ,‘(;) 05-20-2014 Logged By AHM Checked By FC
Drilling Drill Bit . Total Depth
Method HSA Size/Type 8-inch of Borehole 1 feet bgs
Drill Rig Drilling - Approximate
Type CMET75 Contractor Jet Drilling Surface Elevation 830 ft. above msi|
S{:guggga&ega:i\:zg Not encountered fgm)lgg) Bulk, Modified California, SPT g:gmer ij(t)olrasa.ts:rcr)lzfnen(:eio Ili?ﬁzieesr;cy 75%
Borehole Cuttinas and tamped Location Lanzit Bridge west abutment south side of road: Lattitude: 34.560991 Longitude:
| Backiil 9 P -115.594679
g -
;|2 sl 2
ey Q 2 — = | 2
o ol € 3 S S| 2
g |lz|yg 5 [2g[E|8 2|32
c o |F|] 2 o 9 S | 5
kel C lo o £a|l 0| o o =
b ol o x|l n | < =
g 2|8 |8 Ol= g | 2 | REMARKS AND
] 18 & |8 S ) MATERIAL DESCRIPTION = | 5| OTHERTESTS
830—  O—fxy e
4 i skt SP | [EMBANKMENT FILL] (af) i Hand augered
e E Poorly graded SAND with gravel, brown (10 YR 4/3), dry E to 5 feet
. R-1 . Direct Shear
825_- 5— R-2A . _ _ _ _ - _—___ 11 | 115
_ AN spr2 | 131620 SM [l [NATIVE] Younger Alluvium (Qy) i
E E - Silty SAND with gravel, light brownish gray (10YR 62), dry, dense;
7 'x R-3 20-21-30 1B . 7
a20—] 10—*» an - (8.5 ft) medium dense 1 34 | 106 | Direct Shear
. _A sPT4 | 14-18-19 | ... (10 ft) dense ]
7 T sp
T ‘x R-5 20-31-40
815— 15 SM
- _L SPT-6 12-19-23
1 'x R7 | 152539 | SP - Poorly graded SAND, brown (10YR 4/3), dry to damp, dense
810—_ 20 _& spT8 | 122021 | g __ = - - —
M Silty SAND, light brownish gray (10 YR 6/12), dry, dense
805— 25— ' —
° ] ° _x R9 | 18-20-40 WL ... (25 ft) as above ]
800— 30 — —
. _& SPT10 | 17-19-18 [} - (30 ft) brown (10YR 4/3), damp, dense ]
] ] SP B Poor_ly gr_adzﬁ SXNETbro_wn,_dry_to cﬁmp_,veTy dense, trace of ]
— — —gravel —
7% - % _x R-11 12-32-50 L g
90— 40 —
! ] * _& SPT12 | 12-30-29 ... (40 ft) trace of cobbles ]
785— 45— —
] _x R-13 | 18-30-42 ... (45 ft) as above ]
780—_ % _& SPT14 | 20-20-29 pil (50 ft) as above :
] ] - Bottom of boring at 51.5 feet below ground surface ]
775— 55

'l'.b TETRA TECH
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rProject: San Bernardino County

Project Location: Lanzit Bridge, Route 66

| Project Number: cSB 14-01

Log of Boring B-2
Sheet1of 1

Bﬁ:ﬁ,‘(;) 05-20-2014 Logged By AHM Checked By FC
Drilling Drill Bit . Total Depth
Method HSA Size/Type 8-inch of Borehole >1-5 feet bgs
Drill Rig Drilling - Approximate
Type CMET75 Contractor Jet Drilling Surface Elevation 829.5 ft. above msl
Groundwater Level Sampling e . . Hammer 140 Ibs. dropped 30 inches,
and Date Measured Not encountered Method(s) Bulk, Modified California, SPT Data automatic hammer, Efficiency 75%
Borehole Cuttinas and tamped Location Lanzit Bridge east abutment south side of road: Lattitude 34.561001 Longitude:
| Backiil 9 P -115.593969
g -
;|2 |2
= ‘” 2 — - <
o ol € 3 S S| 2
= £ Q
Els|85|egl€ls g|g
c o |F| 2 o 9 S | 5
o e lo o =grs] ] 3} O =
= s |lg 2 |ax| v | = s | 5
S 2 |el £ | € O|<= 2 [ 2 | REMARKS AND
] 18 & |8 S ) MATERIAL DESCRIPTION = | 5| OTHERTESTS
8295— 0—fx e
4 i skt SP | [EMBANKMENT FILL] (af) i Hand augered
e E Poorly graded SAND, light yellowish brown (10 YR 6/4), dry, E to 5 feet
] trace of gravel
8245— 5— . — G=15%
. ] - -16- ... (5 ft) damp, medium dense 4 o9 ’
- - rR2 | 121620 (5 ft) p 1s S=76%, F=9%
N 'S SPT-3 | 11-12-15 A (7 ft) dry
s195— 10— sw-sMu Il [NATIVE] Younger Alluvium (Qy) _
E —x R4 | 18-23-40 Ml Well graded SAND with Silt, light yellow brown (10YR 6/4), dry 18 | 121
] :‘ sv [HHE to damp, dense, trace of gravel upto 2inches yi
i Y soms s WSld1. Silty SAND, light. yellow brown (10 YR 6/4), damp, medium i
814.5— 15—x spP dense
] i fo | oz [ Poorly graded SAND with gravel, very pale brown (10YR 7/3), ] e
_ N we. 2l damp, dense, coarse grained sand, trace of gravel up to 1 inch
h SPT-7 16-18-21 ISW-SsM|® €4 —_— — — = — = — — — — — = = = — — A~
. b oIt Well graded SAND with Silt and Gravel, brown (10 YR 3/3), 1
809.5—_ 20 _x ws | 173100 [ damp, dense 1 1o | s G_=19:AJ, o
. . - ... (20.5 ft) as above S=75%, F=6%
8045— 25— am B = m T S T e D e T = — — —
] AN sPro | 152120 [T Silty SAND with Gravel, brown (20 YR 5/3), damp, dense, ]
- - bl gravel up to 1/2 inch E
799.5—— 30—_ i e Direct Shear,
_ _x R10 | 21-23-25 [SW-SMFJLPL Well graded SAND with Silt, brown (20YR 5/3), damp, very 4 o9 | 115 | G=29%, S=89%,
4 . (344 dense E F=9%
] ] sp
oas - % - N\ SPT-11 18-23-25
7895— 40—
] _x R-12 | 20-35-50 1.4 | 117 | Direct Shear
] ] SM
85 p s A spriz | 152021 B ]
779,5_- 50__ sp _Poorly graded SAND, brown (10 YR 5/3), damp, very dense, |
E —x R-14  [20-38-50/2 - coarse sand, trace of gravel and cobble fragments 2.6 | 113
] ] | Bottom of boring at 51.5 feet below ground surface ]
7745— 55

L:\02 - PROJECTS\2014 Projects\cSB 14-01E (4633-0001) Bridge Replacement--Manix, Dola, Lanzit\03 Field & Lab\Boring Logs\Dola-Lanzit Boring Logs.bg4[50-55 with 2 lab Tt Geo.tpl]

'l'.b TETRA TECH
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rProject: San Bernardino County

| Project Number: cSB 14-01

Project Location: Lanzit Bridge, Route 66

Log of Boring B-3
Sheet1of 1

Date(s) 43 502015

Logged By AHM

Checked By FC

Drilled

Drilling Drill Bit . Total Depth

Method HSA Size/Type 8-inch of Borehole 1 feet bgs

Drill Rig Drilling - Approximate

Type CMET75 Contractor Jet Drilling Surface Elevation 824 ft. above msl

Groundwater Level

and Date Measured Not encountered

Sampling Bulk, Grab, Modified California,
Method(s) SPT

Hammer 140 Ibs. dropped 30 inches,
Data automatic hammer, Efficiency 75%

L:\02 - PROJECTS\2014 Projects\cSB 14-01E (4633-0001) Bridge Replacement--Manix, Dola, Lanzit\03 Field & Lab\Boring Logs\Dola-Lanzit Boring Logs.bg4[50-55 with 2 lab Tt Geo.tpl]

Sg::i:ﬁle Cuttings and tamped Location South side of road in wash: Lattitude: 34.56096 Longitude: -115.59406
g -
;|2 |2
= ‘” 2 — - <
o ol € 3 S S| 2
S ls|y 5|cg[2]¢8 £ 2
c o |F|] 2 o 9 S | 5
2 € |lo] o |£EL2| 9| e O | E
= 5 © 2| n | € =
g 2|8 |8 Ol= g | 2 | REMARKS AND
] 18 & |8 S ) MATERIAL DESCRIPTION = | 5| OTHERTESTS
2471 KW wx | ses | SV Feerl [NATIVE] Active Alluvium (Qa) ]
e E a2 sp-svET: Well graded SAND with Gravel, pale brown (10YR 6/3), damp, + G=14%,
-1 -1 R-3 16-14-13 e L0 loose /— 5.4 104 S=81%, F=4%
5 1 o N ATIVET Yaunaer allt _—ow. T T T T T T G=20%
8190— 5 R-4 455 3[4 1 [NATIVE] Younger alluvium (Qy) — 31 | 122 oo E—m
- _Y sw.svk st Poorly graded SAND with Silt and Gravel, light yellowish brown - S=75%, F=5%
b A SPTS | 12218 " 14" (10YR 6/4), damp, loose fi
_ _x R6 | 101521 . :\_ (4f)asabove /-
84— 0 o "4+ [~ Well graded SAND with Silt, Gravel and Cobbles, brown (10YR — G=37%,
] :A ) o "$141 5/3), dry to damp, dense, cobble zone between 6 and 10 feet ] S=57%, F=6%
. _x rs | 204338 _ .. (10 ft) brown (10YR 5/3), dry to damp, medium dense, no 1 25 | 1 _
e E L°. 111} cobbles E Direct Shear
S RN spro | s120 [ ... (12.5 ft) very dense, trace of cobbles, gravel up to 2 inches G=6°/[‘]" S=84%,
- E ...(15 ft) pale brown (10YR 6/3), damp, dense - F=10%
] :x R-10 | 16-20-31 [ ... (17.5 ft) as above, with gravel 35 | 120 | Direct Shear
804—_ 2 _& spT-11 | 101124 | SW .':°.°. R WeIE]raEed_SAN_D, p_ale_brOWn (TOYE 6/3_), (Emp_, medium ]
E E - dense E
99— 25— -~ e - = = - — — = — e — o — — — —
! ] ° _x R12 | 17-22-30 |SP-SMP, Poorly graded SAND with Silt and Gravel, light yellowish brown J{ 3.4 | 109 | Direct Shear
e E (10YR 6/4), damp, medium dense E
794—_ % _& SPT-13 | 12-14-26 [ ... (30 ft) trace of cobbles, very dense ]
789—_ * AN spras | 111825 SM Silty_SAﬁD,Tgha/eIBWiS_h bEWH_(IO_YREM)]I‘y_tO d_amE 7
E - dense
784—_ “ _Q SPT-15 | 17-14-15 .. (40 ft) medium dense ]
779—_ *° spT-16 | 25-2437 | SP Poor_ly gr_ada SKND_,bro_wn_(m?R 5_/3),_dry5 d;mp,_vea 7
e dense E
a GB-17
774—_ 50 SPT-18 | 40-50/6" w T ]
] | Bottom of boring at 51 feet below ground surface ]
769— 55

'l'.b TETRA TECH
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Project: San Bernardino County
Project Location: Lanzit Bridge, Route 66

Key to Log of Boring

Sheet 1 of 1
| Project Number: cSB 14-01 )
g -
;| 8 .| 2
= (] R — -y <
o ol € 3 S S| 2
— £ Lol Q9 9]
= 2 | 3 xs| g|® = g
c o |+ z o Qo > | - o
9 € |o| o Q| O | o o =
© - ° o (7)) = —
S -0 = = = R 2 | 2 | REMARKS AND
i 818 & | & 816 MATERIAL DESCRIPTION = | § | OTHERTESTS
3 [ sl el [ 8] [o] Ld L

L:\02 - PROJECTS\2014 Projects\cSB 14-01E (4633-0001) Bridge Replacement--Manix, Dola, Lanzit\03 Field & Lab\Boring Logs\Dola-Lanzit Boring Logs.bg4[50-55 with 2 lab Tt Geo.tpl]

COLUMN DESCRIPTIONS

Elevation (feet): Elevation (MSL, feet).

Depth (feet): Depth in feet below the ground surface.
shown.

4]

Sample Number: Sample identification number.
Sampling Resistance, # blows: Number of blows to
advance driven sampler one foot (or distance shown) beyond

seating interval using the hammer identified on the boring log.

@ USCS Symbol: USCS symbol of the subsurface material.

FIELD AND LABORATORY TEST ABBREVIATIONS

MATERIAL GRAPHIC SYMBOLS

Silty SAND (SM)

Poorly graded SAND (SP)

TYPICAL SAMPLER GRAPHIC SYMBOLS

ﬂ Auger sampler CME Sampler m

I
g Bulk Sample @ ﬂ
3 Bulk and Ring ﬂ Grab Sample s
i Il
I

Bulk sample M

3-inch-OD California w/ brass ﬂ
rings

GENERAL NOTES

Sample Type: Type of soil sample collected at the depth interval MATERIAL DESCRIPTION: Description of material encountered.

Graphic Log: Graphic depiction of the subsurface material
encountered.

May include consistency, moisture, color, and other descriptive
text.

E] Water Content, %: Water content of the soil sample, expressed as
percentage of dry weight of sample.

@ Dry Unit Weight, pcf: Dry weight per unit volume of soil sample
measured in laboratory, in pounds per cubic foot.

@ REMARKS AND OTHER TESTS: Comments and observations
regarding drilling or sampling made by driller or field personnel.

::: ':m Poorly graded SAND with Silt (SP-SM)

Well graded SAND (SW)

pe -:M Well graded SAND with Silt (SW-SM)

OTHER GRAPHIC SYMBOLS

2.5-inch-OD Modified California _g \yater jevel (at time of drilling, ATD)
w/ brass liners

Pitcher Sample —X Water level (after waiting)

Minor change in material properties within a

2-inch-OD unlined split spoon T stratum

(SPT)
Shelby Tube (Thin-walled, fixed — ~ Inferred/gradational contact between strata

head) .
—?— Queried contact between strata

Figure A-1
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Appendix B

Results of Laboratory Testing

TETRATECH
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[E] TETRA TECH BAS

MOISTURE CONTENT AND DENSITY

ASTM D2937
Job Name: Lanzit Bridge Date Sampled: 3/20/2015
Job Number: CSB-14-01 Date Completed: 4/6/2015
Tested By: MG Note: Page 1
Boring / Test Pit / Trench B-1 B-2 B-2 B-2 B-2 B-2 B-3 B-3
Sample Number R-2A R-2 R-4 R-6 R-8 R-14 R-3 R-4
Sample Depth feet 5-55 6-6.5 11-11.5 16-16.5 21-21.5 51-51.5 3-3.5 5-55
Reddish Reddish Reddish Reddish Reddish Reddish Reddish Reddish
USCS Soil Description vellow Fill | Yellow | vellow - yellow | Yelow |- vellow | vellow | ellow
(SP) Native Native Native [Native (SP{ Native Native Native
(SP) (SP) (SP) SM) (SP) (SM) (SM)
Number of Rings 6 6 6 6 6 6 6 6
Total Weight Rings + Soil grams 1101.70 1095.10 | 1148.00 | 1054.00 | 1099.80 | 1098.50 | 1055.10 1094.40
* Volume of Rings ft? 0.0159 0.0159 0.0159 0.0159 0.0159 0.0159 0.0159 0.0159
* Weight of Rings grams 260.58 260.58 260.58 260.58 260.58 260.58 260.58 260.58
* Weight of Soil grams 841.12 834.52 887.42 793.42 839.22 837.92 794.52 833.82
* Wet Density pcf 116.30 115.39 122.70 109.70 116.04 115.86 109.86 115.29
Container ID K3 K8 P16 P35 P24 P13 K11 K9
Tare grams 14.3 14.7 9.3 9.2 8.8 9.1 14.5 14.3
Wet Soil + Tare grams 392.6 440.1 444.3 310.7 437.1 319.6 242.7 305.6
Dry Soil + Tare grams 388.4 436.2 436.5 303.9 429.2 311.6 231.1 296.8
* Weight of Water grams 4.2 3.9 7.8 6.8 7.9 8 11.6 8.8
* Dry Density pcf 115.0 114.3 120.5 107.2 113.9 112.9 104.3 111.8
* Moisture Content % 1.1 0.9 1.8 2.3 1.9 2.6 54 3.1
Assumed/Measured Gs 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65
* Saturation % 6.8 5.5 13.0 11.3 11.0 15.1 24.2 17.2

1360 Valley Vista Drive * Diamond Bar, CA 91765 * Tel.: (909) 860-7777
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HUSHMAND ASSOCIATES, INC.
G ical and Earthquake Engineers

Client:

Project Name:

Project No.:

MOISTURE CONTENT AND DRY DENSITY OF RING SAMPLES

Tetra Tech HAI Project No.: TRT-15-010
Lanzit Bridge, Route 66 (San Bernardino County) Performed by: SE/KL
cSB 14-01 Checked by: NB
Date: 4/1/2015

Boring No. B-2 B-2 B-3 B-3 B-3

Sample No. R-10 R-12 R-8 R-10 R-12

Depth (ft) 31-31.5| 41-41.5 | 13.5-14 | 18.5-19 | 26-26.5

Total wt of rings and soil gr 914.09 | 931.74 | 770.73 | 773.56 | 715.39

Height of sample in 5.00 5.00 4.00 4.00 4.00

Diameter of sample in 242 242 242 2.42 242

Volume of sample cu.ft 0.0133 | 0.0133 | 0.0106 | 0.0106 | 0.0106

Weight of rings gr 215.56 | 215.56 172.45 172.45 172.45

Weight of soll Ibs. 1.540 1.579 1.319 1.325 1.197

Wet Density pcf 115.7 118.6 123.9 124.5 112.4

Container No. 44 42 30 29 32

Weight of cont.+ wet soil gr 108.39 | 114.53 121.76 106.52 92.70

Weight of cont.+ dry soil gr 107.51 ] 113.06 118.86 103.06 89.81

Weight of container gr 4.99 4.99 5.00 4.95 4.94

Weight of water gr 0.88 1.47 2.90 3.46 2.89

Weight of dry soil gr 102.52 | 108.07 113.86 98.11 84.87

Moisture Content % 0.9 1.4 2.5 3.5 3.4

Dry Density pcf 114.7 | 117.0 120.8 120.2 108.7
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Pfﬂ,\q ’ MOISTURE CONTENT AND DRY DENSITY OF RING SAMPLES

HUSHMAND ASSOCIATES, INC.
G ical and Earthquake Engineers

Client: Tetra Tech HAI Project No.: TRT-15-012
Project Name: Lanzit Bridge, Route 66 (San Bernardino County) Performed by: SE/KL
Project No.: cSB 14-01 Checked by: NB
Date: 4/16/2015

Boring No. B-1

Sample No. R-4A

Depth (ft) 10-10.5

Total wt of rings and soil gr 886.05

Height of sample in 5.00

Diameter of sample in 2.42

Volume of sample cu.ft 0.0133

Weight of rings gr 223.60

Weight of soll Ibs. 1.460

Wet Density pcf 109.7

Container No. 32

Weight of cont.+ wet soil gr 96.46

Weight of cont.+ dry soil gr 93.46

Weight of container gr 4.96

Weight of water gr 3.00

Weight of dry soll gr 88.50

Moisture Content % 3.4

Dry Density pcf 106.1
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"I | TETRA TECH BAS GRAIN SIZE DISTRIBUTION ANALYSIS

ASTM C136/C117/D422

Job Name: Lanzit Bridge Tested By : MG
Job Number: CSB-14-01 Date Completed: April 7, 2015
Address:

Date Sampled: March 20, 2015

U.S. Standard Sieve Size

100% .-T‘.— 1 Il ||
90% R g
HE
80% : \L— :
- e
S 70% \L
g :
> 60% 'y
& s0%
2 TN
= 40%
b
© 30%
g
20% 1
9% RN
10% ﬂ
0% H
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
symbol | B9 |sample # DR LL PI uscs Gravel | Sand Fines 2
y No. P (feet) H
° B-2 R-2 6-6.5 N/A N/A SW-SM 15% 76% 9% N/A
A B-2 R-8 21215 | NIA N/A SW-SM 19% 75% 6% N/A

1360 Valley Vista Drive * Diamond Bar, CA 91765 * Tel.: (909) 860-7777
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"I | TETRA TECH BAS GRAIN SIZE DISTRIBUTION ANALYSIS

ASTM C136/C117/D422

Job Name: Lanzit Bridge Tested By : MG
Job Number: CSB-14-01 Date Completed: April 7, 2015
Address:

Date Sampled: March 20, 2015

U.S. Standard Sieve Size

100% .—;—.—w
RN
90% ?
\

80% At —
= \
5 70% \ .
w H
Z 0% \‘i
m [}
& s0%
=z
b 40%

40% i
g F AN
¥ 30% N
g

20% \\‘\ |

10% o L

0% E b

100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)

symbol | B9 |sample # DR LL PI uscs Gravel | Sand Fines 2
y No. P (feet) H
° B-3 SK-2 0-6 N/A N/A SW 14% 81% 4% N/A
A B-3 R-4 555 N/A N/A SW 20% 75% 5% N/A

1360 Valley Vista Drive * Diamond Bar, CA 91765 * Tel.: (909) 860-7777



Contracts - Andrew Truong
Stamp


"I | TETRA TECH BAS GRAIN SIZE DISTRIBUTION ANALYSIS

ASTM C136/C117/D422

Job Name: Lanzit Bridge Tested By : MG
Job Number: CSB-14-01 Date Completed: April 7, 2015
Address:

Date Sampled: March 20, 2015

U.S. Standard Sieve Size

100% 2

90% ’ ;

80% \\
£
§ 70% \
> 60% :
m [ \
g 50%
o ¢ ! g
E 40% ’ N
g 30%
g °® {

20% .

o ||
10% * \H
0% i ”-
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)

symbol | B9 (sample # TP LL PI UsCs Gravel | Sand Fines 2
y No. P (feet) H
° B-3 SPT-7 10-11.5 N/A N/A SW-SM 37% 57% 6% N/A
A B-3 SPT-9 15-16.5 N/A N/A SW-SM 6% 84% 10% N/A

1360 Valley Vista Drive * Diamond Bar, CA 91765 * Tel.: (909) 860-7777
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HUSHMAND ASSOCIATES, INC.
Geotechnical and Earthquake Engineers

PARTICLE-SIZE ANALYSIS OF SOILS
(ASTM D422)

Client: Tetra Tech HAI Project No.: TRT-15-010
Project Name: Lanzit Bridge, Route 66 (San Bernardino County) Tested by: KL/SE
Project No.: cSB 14-01 Checked by: NB
Date: 4/6/2015
GRAVEL SAND
SILT AND CLAY
COBBLES Coarse | Fine Coarse | Medium | Fine
U.S. STANDARD SIEVE SIZES
3|" 1.|5" 3{4“ 3/|8" 1 1|0 2? 49 6IO 190 2?0 % u 100
1 ik O <L 1
1 [ N 1
| T : 9
1 1 N 1
: : : 80
1 1 \\ 1
1 1 \ 1
T T I 70
1 1 A 1 o
1 1 M 1 c
Ll Ll \ L] 60 .a
1 1 \ 1 (7]
1 1 4 1 g
: : \ : o <
1 1 ] ! S
1 1 \\ 1 40 2
1 1 \ I [}]
! ! ! o
1 1 [O 1 30
1 1 ~ 1
i i o : 20
1 1 \\ 1
i i ‘T{) 10
1 1 1
! : : :
100 10 1 0.1 0.01 0.001
Grain size (mm)
Boring No. Sample No. Symbol USCs % Gravel | % Sand % Fines
B-2 R-10 @ 31-31.5' O Light Brown, Well Graded Sand with Silt (SW-SM) 1.9 89.3 8.9
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'ﬂA’ DIRECT SHEAR TEST

HUSHMAND ASSOCIATES, INC.

Geotechnical and Earthquake Engineers ( ASTM D 3 0 8 0) HAI Pr No.: TRT-15-012
Client: Tetra Tech Tested by: KL/SE
Project Name: Lanzit Bridge, Route 66 (San Bernardino County) Checked by: NB
Project Number: ¢SB 14-01 Date: 4/16/15
Boring No.: B-1
Sample No.: R-1 1
Depth (ft): 2.5-3'
Soil description: Light Brown, Well Graded Sand with Silt and Gravel (SW-SM) o
@
e
Sample type: Undisturbed Ring ‘8’
/—A—H—A—A—\_k
§ 0.5 Y s
Type of test: Consolidated, Drained = ey
2
7]
0.25
A 0
0 0.05 0.1 0.15 0.2
Normal Stress (ksf) 0.5 Horizontal Deformation (in)
Deformation Rate (in/min) 0.0025 1
Peak Shear Stress (ksf) ® | o056 o7s
Shear stress @ end of test (ksf) ® 0.44 = .
<
% <
Initial height of sample (in) 1 3 0.5
— [ J
Height of sample before shear (in) 1.00 s
<
Diameter of sample (in) 2.42 @ 0.95
Initial Moisture Content (%) 3.1 .
Final Moisture Content (%) 12.6
e 145 ° 0 0.25 0.5 0.75 1 1.25 15 1.75
Final Saturation (%) 72.3 ' ' _ Normal Stress (ksf) _ ' '
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HUSHMAND ASSOCIATES, INC.

Geotechnical and Earthquake Engineers

Client: Tetra Tech
Project Name: Lanzit Bridge, Route 66 (San Bernardino County)
Project Number: ¢SB 14-01

Boring No.: B-1
Sample No.: R-4A
Depth (ft): 10-10.5

Soil description: Brown, Well Graded Sand with Silt (SW-SM)

Sample type: Undisturbed Ring

Type of test: Consolidated, Drained

A
Normal Stress (ksf) 1.2
Deformation Rate (in/min) 0.0025
Peak Shear Stress (ksf) ® | o095

Shear stress @ end of test (ksf) ® 0.90

Initial height of sample (in) 1
Height of sample before shear (in) 0.9756
Diameter of sample (in) 2.42
Initial Moisture Content (%) 3.4
Final Moisture Content (%) 15.6
Dry Density (pcf) 105.3
Final Saturation (%) 74.9

DIRECT SHEAR TEST

(ASTM D3080)

HAI Pr No.: TRT-15-012
Tested by: KL/SE
Checked by: NB
Date: 4/16/15

Shear Stress (ksf)

Shear Stress (ksf)
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1.25

0.75

0.5

0.25

1.5

1.25

0.75

0.5

0.25

Normal Stress (ksf)

0.05 0.1 0.15 0.2 0.25]
Horizontal Deformation (in)
0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 25 2.75 3
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HUSHMAND ASSOCIATES, INC.

Geotechnical and Earthquake Engineers

Client: Tetra Tech
Project Name: Lanzit Bridge, Route 66 (San Bernardino County)
Project Number: ¢SB 14-01

Boring No.: B-2
Sample No.: R-10
Depth (ft): 31-31.5'

Soil description: Light Brown, Well Graded Sand with Silt (SW-SM)

Sample type: Undisturbed Ring

Type of test: Consolidated, Drained

A
Normal Stress (ksf) 3.7
Deformation Rate (in/min) 0.0025
Peak Shear Stress (ksf) ® | 293

Shear stress @ end of test (ksf) ® 2.35

Initial height of sample (in) 1
Height of sample before shear (in) 0.9617
Diameter of sample (in) 2.42
Initial Moisture Content (%) 0.9
Final Moisture Content (%) 14.5
Dry Density (pcf) 114.6
Final Saturation (%) 94.7

DIRECT SHEAR TEST
(ASTM D3080)

HAI Pr No.: TRT-15-010

Tested by: KL/SE
Checked by: NB
Date: 4/1/2015
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HUSHMAND ASSOCIATES, INC.

Geotechnical and Earthquake Engineers

Client: Tetra Tech

Project Name: Lanzit Bridge, Route 66 (San Bernardino County)
Project Number: ¢SB 14-01

Boring No.: B-2

Sample No.: R-12

Depth (ft): 41-41.5'

Soil description:

Sample type:

Type of test:

Light Brown, Poorly Graded Sand with Silt (SP-SM)

Undisturbed Ring

Consolidated, Drained

A
Normal Stress (ksf) 4.8
Deformation Rate (in/min) 0.0025
Peak Shear Stress (ksf) ® | 401
Shear stress @ end of test (ksf) ® 3.17
Initial height of sample (in) 1
Height of sample before shear (in) 0.9757
Diameter of sample (in) 2.42
Initial Moisture Content (%) 1.4
Final Moisture Content (%) 13.8
Dry Density (pcf) 116.8
Final Saturation (%) 91.6

DIRECT SHEAR TEST
(ASTM D3080)

HAI Pr No.: TRT-15-010
Tested by: KL/SE
Checked by: NB
Date: 4/1/2015

4.5

2.5 /
2

Shear Stress (ksf)

o[ o

0 0.05

0.1 0.15 0.2
Horizontal Deformation (in)
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()]
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b
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L 2
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N
[6)] N [6,] w [6,]

=y

=y

o
o

o

o
-
N
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HUSHMAND ASSOCIATES, INC.

Geotechnical and Earthquake Engineers

Client: Tetra Tech

Project Name: Lanzit Bridge, Route 66 (San Bernardino County)

Project Number: ¢SB 14-01

Boring No.: B-3
Sample No.: R-8
Depth (ft): 13.5-14

Soil description: Reddish Brown, Poorly Graded Sand with Silt and Gravel (SP-SM)

Sample type: Undisturbed Ring

Type of test:

Consolidated, Drained

A
Normal Stress (ksf) 1.5
Deformation Rate (in/min) 0.0025
Peak Shear Stress (ksf) ® | 293
Shear stress @ end of test (ksf) ® 2.83
Initial height of sample (in) 1
Height of sample before shear (in) 0.9795
Diameter of sample (in) 2.42
Initial Moisture Content (%) 2.5
Final Moisture Content (%) 13.4
Dry Density (pcf) 120.0
Final Saturation (%) 96.8

DIRECT SHEAR TEST

(ASTM D3080)

HAI Pr No.: TRT-15-010
Tested by: KL/SE
Checked by: NB
Date: 4/1/2015
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1.5
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0.5
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HUSHMAND ASSOCIATES, INC.

Geotechnical and Earthquake Engineers

Client: Tetra Tech
Project Name: Lanzit Bridge, Route 66 (San Bernardino County)
Project Number: ¢SB 14-01

Boring No.: B-3
Sample No.: R-10
Depth (ft): 18.5-19'

Soil description: Reddish Brown, Poorly Graded Sand with Silt and Gravel (SP-SM)

Sample type: Undisturbed Ring

Type of test: Consolidated, Drained

A
Normal Stress (ksf) 2.2
Deformation Rate (in/min) 0.0025
Peak Shear Stress (ksf) ® | o7

Shear stress @ end of test (ksf) ® 2.08

Initial height of sample (in) 1
Height of sample before shear (in) 0.9860
Diameter of sample (in) 2.42
Initial Moisture Content (%) 3.5
Final Moisture Content (%) 14.9
Dry Density (pcf) 119.7
Final Saturation (%) 99.0

DIRECT SHEAR TEST
(ASTM D3080)

HAI Pr No.: TRT-15-010
Tested by: KL/SE
Checked by: NB
Date: 4/1/2015
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HUSHMAND ASSOCIATES, INC.
Geotechnical and Earthquake Engineers

Client: Tetra Tech
Project Name: Lanzit Bridge, Route 66 (San Bernardino County)
Project Number: ¢SB 14-01

Boring No.: B-3
Sample No.: R-12
Depth (ft): 26-26.5'

Soil description: Reddish Brown, Poorly Graded Sand with Silt (SP-SM)

Sample type: Undisturbed Ring

Type of test: Consolidated, Drained

A
Normal Stress (ksf) 3
Deformation Rate (in/min) 0.0025
Peak Shear Stress (ksf) ® | 323

Shear stress @ end of test (ksf) ® 2.76

Initial height of sample (in) 1
Height of sample before shear (in) 0.9672
Diameter of sample (in) 2.42
Initial Moisture Content (%) 3.4
Final Moisture Content (%) 19.0
Dry Density (pcf) 109.3
Final Saturation (%) 99.4

DIRECT SHEAR TEST
(ASTM D3080)

HAI Pr No.: TRT-15-010
Tested by: KL/SE
Checked by: NB
Date: 4/1/2015
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San Bernardino County Project No. coSB 23-03E
Foundation Report — Lanzit Ditch Bridge November 22, 2023

Appendix C

Dynamic Settlement Analyses

TETRATECH
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SPT LIQUEFACTION SUSCEPTIBILITY AND EARTHQUAKE INDUCED SETTLEMENT

This spreadsheet is suitable only for evaluation of liquefaction of SANDs.

You must input all fields highlighted in blue Paim = 100 kPa
If fines content greater than 50% is input, sensitivity of the fine-grained soils will be evaluated. =  2088.54 psf
. M 6.4 ==> MSF  1.500 Oref = 2000 psf
Boring: B-1 PGA 0.25 Mbase 7.5
Boring Data Earthquake Loading Derivation of (N4)g cs Soil Earthquake Resistance
SPT Readings and Corrections
£ o ° 2 = convert California sampler blowco?mts into SPT and use SPT blowcounts only F?Ctor Of Safet_y
= S c 5 o - © , ; = i B 100 against Liquefaction
lg = o o ° 5 < - © 5 @ o ¢ @ o % Correction for borehole diameter g (in) B .
'q;,‘ £ ,‘s’_ - g E & E - s "g' E § g E g % % £ E § Cyclic Stress Ratio Correction for sampling method no liner Cs 1.2 Cyclic Resistance Ratio Total evaluated profile thickness 55.00 feet
= % 5 = 2 > T ® § E| E = £ #E| 8E | 82 | QF 5 CSR Correction for energy ratio Ce 1.37 CRR Profile thickness susceptible to liquefaction 0.00 feet
2 _°| g g;’, l: ° E 9 § 3. § s s % %; % %, % "E % £ Correction for rod length Fstickup () 3 see Cg
= e 2 > < R a 2 2 Pe | S|l Sfa | €6 5 : : ,
% _‘g % 5 § 2 g - ® o ® a ® 5 ® :% Correction for effective overburden pressure see Cy not interpreted
= 2 & a ;% é Correction for % fines seea, B FSeprocx Interpreted Factor of Safety Liquefiable or blot
= .cs,Ko : : : i or plotting
Iy CSR CSR7s Cn rod length Cr (Nideo a B (N1)so.cs Ko CRRsprcs | CRRspres | CRReprcs ko against liquefaction fhickness only
feet feet feet feet meters % pcf % pcf psf psf psf psf m % Idriss Rauch ft
0 5 no 5.0 2.5 0.8 36 3.0 116 3.0 119.5 299 0.0 0.0 299 n/a 0.996 0.162 0.108 2.000 1.7 0.75 88.8 0.000 1.000 88.8 1.000 no liq no lig no liq no liq Not liquefiable - no groundwater 0.00 5.00
5 10 nho 5.0 7.5 2.3 31 20.0 116 3.0 119.5 896 0.0 0.0 896 n/a 0.985 0.160 0.107 1.527 3.2 0.75 58.4 3.615 1.079 66.6 1.000 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
10 15 no 5.0 12.5 3.8 37 5.0 116 3.0 119.5 1494 0.0 0.0 1494 n/a 0.974 0.158 0.105 1.183 4.7 0.85 61.1 0.000 1.000 61.1 1.000 no lig no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
15 20 no 5.0 17.5 5.3 38 15.0 116 3.0 119.5 2091 0.0 0.0 2091 n/a 0.963 0.156 0.104 0.999 6.2 0.95 59.3 2.498 1.048 64.7 0.995 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
20 25 no 5.0 22.5 6.9 41 20.0 116 3.0 119.5 2688 0.0 0.0 2688 n/a 0.950 0.154 0.103 0.881 7.8 0.95 56.4 3.615 1.079 64.5 0.952 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
25 30 no 5.0 27.5 8.4 41 20.0 116 3.0 119.5 3286 0.0 0.0 3286 n/a 0.932 0.151 0.101 0.797 9.3 0.95 51.1 3.615 1.079 58.7 0.914 no liq no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
30 35 no 5.0 32.5 9.9 37 5.0 116 3.0 119.5 3883 0.0 0.0 3883 n/a 0.907 0.147 0.098 0.733 10.8 1.00 45 0.000 1.000 44.6 0.880 no liq no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
35 40 no 5.0 37.5 11.4 43 3.0 116 3.0 119.5 4481 0.0 0.0 4481 n/a 0.872 0.142 0.094 0.683 12.3 1.00 48 0.000 1.000 48.3 0.850 no liq no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
40 45 no 5.0 42.5 13.0 59 3.0 116 3.0 119.5 5078 0.0 0.0 5078 n/a 0.828 0.135 0.090 0.641 13.9 1.00 62 0.000 1.000 62.2 0.823 no lig no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
45 50 no 5.0 47.5 14.5 43 3.0 116 3.0 119.5 5675 0.0 0.0 5675 n/a 0.778 0.126 0.084 0.607 15.4 1.00 43 0.000 1.000 42.9 0.798 no liq no lig no liq no liq Not liquefiable - no groundwater 0.00 5.00
50 55 no 5.0 52.5 16.0 49 3.0 116 3.0 119.5 6273 0.0 0.0 6273 n/a 0.728 0.118 0.079 0.577 16.9 1.00 46 0.000 1.000 46.5 0.776 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
EARTHQUAKE-INDUCED SETTLEMENT OF SATURATED SAND EARTHQUAKE-INDUCED SETTLEMENT OF DRY SAND Settlement Distribution
Earthquake-induced Settlement of Saturated Sand (fines < 50%) Earthgauke-induced Settlement of Dry Sand (fines < 50%) Distribution of
by Tokimatsu and Seed by Daniel Pradel Earthquake-
. . : : Layer induced
Total liquefaction settlement 0.00 inches Total settlement of dry sand 0.03 inches settleyment settlement (top
53 (compression) of layer)
?, ﬁ - ) both liquefied Surface
52 % Multidirectional effect coeffiecient B and dry sand settlement
oo\° g g Equivalent number of cycles N. 6.68 0.03
ge | 2
i-IE- 2 < CSRys & Az S; =&, Az; Scumul Ko Om Grmax L Tav a b Y €15 Enc Az S =¢,; Az, Scumul SIayer Scumul
% feet in inches psf psf feet in in in in
0.00 88.8 0.108 0.00 5.00 no GW 0.00 0.50 199 1258835 0.999 49 0.128 25545 0.005% 0.001% 0.001% 5.00 0.00 0.00 0.00 0.03
5.00 63.4 0.107 0.00 5.00 no GW 0.00 0.50 597 1981232 0.994 145 0.136 13214 0.009% 0.002% 0.001% 5.00 0.00 0.00 0.00 0.03
3.00 64.1 0.105 0.00 5.00 no GW 0.00 0.50 996 2485848 0.985 239 0.143 9726 0.011% 0.003% 0.002% 5.00 0.00 0.00 0.00 0.03
4.00 63.3 0.104 0.00 5.00 no GW 0.00 0.50 1394 2996739 0.970 330 0.151 7948 0.013% 0.003% 0.002% 5.00 0.00 0.01 0.00 0.03
5.00 61.4 0.103 0.00 5.00 no GW 0.00 0.50 1792 3395762 0.952 416 0.159 6835 0.014% 0.004% 0.002% 5.00 0.00 0.01 0.00 0.03
5.00 56.1 0.101 0.00 5.00 no GW 0.00 0.50 2190 3637825 0.930 496 0.167 6060 0.016% 0.004% 0.003% 5.00 0.00 0.01 0.00 0.02
3.00 47.6 0.098 0.00 5.00 no GW 0.00 0.50 2589 3608532 0.905 571 0.174 5482 0.019% 0.007% 0.005% 5.00 0.01 0.02 0.01 0.02
0.00 48.3 0.094 0.00 5.00 no GW 0.00 0.50 2987 3979248 0.877 638 0.182 5031 0.019% 0.007% 0.005% 5.00 0.01 0.03 0.01 0.01
0.00 62.2 0.090 0.00 5.00 no GW 0.00 1.50 6771 6519676 0.847 699 0.256 3079 0.012% 0.003% 0.002% 5.00 0.00 0.03 0.00 0.01
0.00 42.9 0.084 0.00 5.00 no GW 0.00 2.50 11351 7457342 0.816 753 0.345 2258 0.011% 0.004% 0.003% 5.00 0.00 0.03 0.00 0.01
0.00 46.5 0.079 0.00 5.00 no GW 0.00 3.50 16727 9299296 0.784 799 0.449 1790 0.009% 0.003% 0.002% 5.00 0.00 0.03 0.00 0.00
- 0000000000000 | I — I
Boring B-1 Summary of analysis First groundwater at 35 feet First groundwater at 35 feet
Total liquefaction settlement 0.00 inches B-1 B-1
Total dry sand settlement 0.03 inches Factor of Safety against Liquefaction Settlement (in)
Total earthquake-induced settlement 0.03 inches 0.0 05 1.0 15 20 0 1 2 3 4 5
Number of evaluated intervals 11 0 - : 0
Number of potentially liquefiable intervals FS=13
Average Factor of Safety no liquefaction
Depth to first groundwater 0.00 feet
Total thickness of evaluated profile  55.00 feet 10 10
Profile thickness susceptible to liquefaction 0.00 feet
Earthquake loading: M 6.4
PGA 0.25 20 20
o § S £ Z X %— E
£ |20 ' o 2 Interpreted Factor of Safety = = =
2 [88¢% h 2 o against liquefaction = £ £
QAT |A m %) i n 3 < 30 < 30
| L (3] [=% Q
[0} [0
feet feet in - -
0 5 36 3 no liq Not liquefiable - no groundwater 0.00
5 10 31 20 no liq Not liquefiable - no groundwater 0.00 40 40 @
10 15 37 5 no liq Not liquefiable - no groundwater 0.00 =
15 20 38 15 no liq Not liquefiable - no groundwater 0.00 (ZD g ®
20 25 41 20 no liq Not liquefiable - no groundwater 0.00 = 1 ()
25 30 41 20 no liq Not liquefiable - ho groundwater 0.00 50 2 E 50 ®
30 35 37 5 no lig Not liquefiable - no groundwater 0.01 E 8
35 40 43 3 no lig Not liquefiable - no groundwater 0.01 <] 3
40 45 59 3 no liq Not liquefiable - no groundwater 0.00 - g
45 50 43 3 no lig Not liquefiable - no groundwater 0.00 60 60
50 55 49 3 no lig Not liquefiable - no groundwater 0.00

¢SB 14-01E Lanzit Ditch Bridge
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SPT LIQUEFACTION SUSCEPTIBILITY AND EARTHQUAKE INDUCED SETTLEMENT

This spreadsheet is suitable only for evaluation of liquefaction of SANDs.

You must input all fields highlighted in blue Paim = 100 kPa
If fines content greater than 50% is input, sensitivity of the fine-grained soils will be evaluated. =  2088.54 psf
. M 6.4 ==> MSF  1.500 Oref = 2000 psf
Boring: B-2 PGA 0.25 Mbase 7.5
Boring Data Earthquake Loading Derivation of (N4)g cs Soil Earthquake Resistance
SPT Readings and Corrections
£ o ° 2 = convert California sampler blowco?mts into SPT and use SPT blowcounts only F?Ctor Of Safet_y
= S c 5 o - © , ; = i B 100 against Liquefaction
lg = o o ° 5 < - © 5 @ o ¢ @ o % Correction for borehole diameter g (in) B .
'q;,‘ £ ,‘s’_ - g E & E - s "g' E § g E g % % £ E § Cyclic Stress Ratio Correction for sampling method no liner Cs 1.2 Cyclic Resistance Ratio Total evaluated profile thickness 55.00 feet
= % 5 = 2 > SO ® § E| E = £ #E| 8E | 82 | QF 5 CSR Correction for energy ratio Ce 1.37 CRR Profile thickness susceptible to liquefaction 0.00 feet
2 _°| g g;’, l: ° E 9 § 3. § s s % %; % %, % "E % £ Correction for rod length Fstickup () 3 see Cg
= e 2 > < R a 2 2 Pe | S|l Sfa | €6 5 : : ,
% _‘g % 5 § 2 g - ® o ® a ® 5 ® :% Correction for effective overburden pressure see Cy not interpreted
= 2 & a ;% é Correction for % fines seea, B FSeprocx Interpreted Factor of Safety Liquefiable or blot
= .cs,Ko : : : i or plotting
Iy CSR CSR7s Cn rod length Cr (Nideo a B (N1)so.cs Ko CRRsprcs | CRRsprcs | CRRgprcs ko against liquefaction fhickness only
feet feet feet feet meters % pcf % pcf psf psf psf psf m % Idriss Rauch ft
0 5 no 5.0 2.5 0.8 22 3.0 116 3.0 119.5 299 0.0 0.0 299 n/a 0.996 0.162 0.108 2.000 1.7 0.75 54.3 0.000 1.000 54.3 1.000 no liq no lig no liq no liq Not liquefiable - no groundwater 0.00 5.00
5 10 nho 5.0 7.5 2.3 27 3.0 116 3.0 119.5 896 0.0 0.0 896 n/a 0.985 0.160 0.107 1.527 3.2 0.75 50.8 0.000 1.000 50.8 1.000 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
10 15 no 5.0 12.5 3.8 36 7.0 116 3.0 119.5 1494 0.0 0.0 1494 n/a 0.974 0.158 0.105 1.183 4.7 0.85 59.5 0.120 1.009 60.1 1.000 no lig no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
15 20 no 5.0 17.5 5.3 31 5.0 116 3.0 119.5 2091 0.0 0.0 2091 n/a 0.963 0.156 0.104 0.999 6.2 0.95 48.4 0.000 1.000 48.4 0.995 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
20 25 no 5.0 22.5 6.9 31 7.0 116 3.0 119.5 2688 0.0 0.0 2688 n/a 0.950 0.154 0.103 0.881 7.8 0.95 42.7 0.120 1.009 43.2 0.952 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
25 30 no 5.0 27.5 8.4 41 20.0 116 3.0 119.5 3286 0.0 0.0 3286 n/a 0.932 0.151 0.101 0.797 9.3 0.95 51.1 3.615 1.079 58.7 0.914 no liq no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
30 35 no 5.0 32.5 9.9 36 7.0 116 3.0 119.5 3883 0.0 0.0 3883 n/a 0.907 0.147 0.098 0.733 10.8 1.00 43 0.120 1.009 43.9 0.880 no liq no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
35 40 no 5.0 37.5 11.4 48 3.0 116 3.0 119.5 4481 0.0 0.0 4481 n/a 0.872 0.142 0.094 0.683 12.3 1.00 54 0.000 1.000 53.9 0.850 no liq no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
40 45 no 5.0 425 13.0 51 3.0 116 3.0 119.5 5078 0.0 0.0 5078 n/a 0.828 0.135 0.090 0.641 13.9 1.00 54 0.000 1.000 53.8 0.823 no liq no lig no lig no liq Not liquefiable - no groundwater 0.00 5.00
45 50 no 5.0 47.5 14.5 41 3.0 116 3.0 119.5 5675 0.0 0.0 5675 n/a 0.778 0.126 0.084 0.607 15.4 1.00 41 0.000 1.000 40.9 0.798 no liq no lig no liq no liq Not liquefiable - no groundwater 0.00 5.00
50 55 no 5.0 52.5 16.0 50 3.0 116 3.0 119.5 6273 0.0 0.0 6273 n/a 0.728 0.118 0.079 0.577 16.9 1.00 47 0.000 1.000 47.4 0.776 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
EARTHQUAKE-INDUCED SETTLEMENT OF SATURATED SAND EARTHQUAKE-INDUCED SETTLEMENT OF DRY SAND Settlement Distribution
Earthquake-induced Settlement of Saturated Sand (fines < 50%) Earthgauke-induced Settlement of Dry Sand (fines < 50%) Distribution of
by Tokimatsu and Seed by Daniel Pradel Earthquake-
. . : : Layer induced
Total liquefaction settlement 0.00 inches Total settlement of dry sand 0.04 inches settleyment settlement (top
53 (compression) of layer)
53 _ both liquefied Surface
£ E Multidirectional effect coeffiecient B 2 and dry sand settlement
o 3 =
oo\° g g Equivalent number of cycles N. 6.68 0.04
ge | 2
i-IE- 2 < CSRys & Az S; =&, Az; Scumul Ko Om Grmax L Tav a b Y €15 Enc Az S =¢,; Az, Scumul SIayer Scumul
% feet in inches psf psf feet in in in in
0.00 54.3 0.108 0.00 5.00 no GW 0.00 0.50 199 1068274 0.999 49 0.128 25545 0.006% 0.002% 0.001% 5.00 0.00 0.00 0.00 0.04
0.00 50.8 0.107 0.00 5.00 no GW 0.00 0.50 597 1810488 0.994 145 0.136 13214 0.010% 0.003% 0.002% 5.00 0.00 0.00 0.00 0.04
3.00 62.5 0.105 0.00 5.00 no GW 0.00 0.50 996 2471876 0.985 239 0.143 9726 0.012% 0.003% 0.002% 5.00 0.00 0.01 0.00 0.04
3.00 51.4 0.104 0.00 5.00 no GW 0.00 0.50 1394 2720667 0.970 330 0.151 7948 0.015% 0.005% 0.004% 5.00 0.00 0.01 0.00 0.03
3.00 45.7 0.103 0.00 5.00 no GW 0.00 0.50 1792 2969552 0.952 416 0.159 6835 0.017% 0.007% 0.005% 5.00 0.01 0.02 0.01 0.03
5.00 56.1 0.101 0.00 5.00 no GW 0.00 0.50 2190 3637825 0.930 496 0.167 6060 0.016% 0.004% 0.003% 5.00 0.00 0.02 0.00 0.02
3.00 46.4 0.098 0.00 5.00 no GW 0.00 0.50 2589 3589136 0.905 571 0.174 5482 0.019% 0.007% 0.005% 5.00 0.01 0.03 0.01 0.02
0.00 53.9 0.094 0.00 5.00 no GW 0.00 0.50 2987 4127847 0.877 638 0.182 5031 0.018% 0.006% 0.004% 5.00 0.00 0.03 0.00 0.01
0.00 53.8 0.090 0.00 5.00 no GW 0.00 1.50 6771 6210609 0.847 699 0.256 3079 0.012% 0.004% 0.003% 5.00 0.00 0.03 0.00 0.01
0.00 40.9 0.084 0.00 5.00 no GW 0.00 2.50 11351 7339896 0.816 753 0.345 2258 0.011% 0.005% 0.003% 5.00 0.00 0.04 0.00 0.01
0.00 47.4 0.079 0.00 5.00 no GW 0.00 3.50 16727 9362124 0.784 799 0.449 1790 0.009% 0.003% 0.002% 5.00 0.00 0.04 0.00 0.00
- 0000000000000 | I — I
Boring B-2 Summary of analysis First groundwater at 35 feet First groundwater at 35 feet
Total liquefaction settlement 0.00 inches B-2 B-2
Total dry sand settlement 0.04 inches Factor of Safety against Liquefaction Settlement (in)
Total earthquake-induced settlement 0.04 inches 0.0 05 1.0 15 20 0 1 2 3 4 5
Number of evaluated intervals 11 0 - : 0
Number of potentially liquefiable intervals FS=13
Average Factor of Safety no liquefaction
Depth to first groundwater 0.00 feet
Total thickness of evaluated profile  55.00 feet 10 10
Profile thickness susceptible to liquefaction 0.00 feet
Earthquake loading: M 6.4
PGA 0.25 20 20
o § S £ Z X %— E
£ |20 ' o 2 Interpreted Factor of Safety = = =
2 [88¢% h 2 o against liquefaction = £ £
QAT |A m %) i n 3 < 30 < 30
| L (3] [=% o
[0} [0
feet feet in - -
0 5 22 3 no liq Not liquefiable - no groundwater 0.00
5 10 27 3 no liq Not liquefiable - no groundwater 0.00 40 40 @
10 15 36 7 no liq Not liquefiable - no groundwater 0.00 =
15 20 31 5 no liq Not liquefiable - no groundwater 0.00 g g ®
20 25 31 7 no liq Not liquefiable - no groundwater 0.01 [~ 1 ()
25 30 41 20 no liq Not liquefiable - ho groundwater 0.00 50 2 E 50 ®
30 35 36 7 no lig Not liquefiable - no groundwater 0.01 E 3
35 40 48 3 no lig Not liquefiable - no groundwater 0.00 g 3
40 45 51 3 no liq Not liquefiable - no groundwater 0.00 - g
45 50 41 3 no lig Not liquefiable - no groundwater 0.00 60 60
50 55 50 3 no lig Not liquefiable - no groundwater 0.00

¢SB 14-01E Lanzit Ditch Bridge



Contracts - Andrew Truong
Stamp


SPT LIQUEFACTION SUSCEPTIBILITY AND EARTHQUAKE INDUCED SETTLEMENT

This spreadsheet is suitable only for evaluation of liquefaction of SANDs.

You must input all fields highlighted in blue Paim = 100 kPa
If fines content greater than 50% is input, sensitivity of the fine-grained soils will be evaluated. =  2088.54 psf
. M 6.4 ==> MSF  1.500 Oref = 2000 psf
Boring: B-3 PGA 0.25 Moase 7.5
Boring Data Earthquake Loading Derivation of (N4)g cs Soil Earthquake Resistance
SPT Readings and Corrections
£ o ° 2 = convert California sampler blowco?mts into SPT and use SPT blowcounts only F?Ctor Of Safet_y
= S c 5 o - © , ; = i B 100 against Liquefaction
lg = o o ° 5 < - © 5 @ o ¢ @ o % Correction for borehole diameter g (in) B .
'q;,‘ £ ,‘s’_ - g E & E - s "g' E § g E g % % £ E § Cyclic Stress Ratio Correction for sampling method no liner Cs 1.2 Cyclic Resistance Ratio Total evaluated profile thickness 55.00 feet
= % 5 = 2 > SO ® § E| E = £ #E| 8E | 82 | QF 5 CSR Correction for energy ratio Ce 1.37 CRR Profile thickness susceptible to liquefaction 0.00 feet
2 _°| g g;’, l: ° E 9 § 3. § s s % %; % %, % "E % £ Correction for rod length Fstickup () 3 see Cg
= e 2 > < R a 2 2 Pe | S|l Sfa | €6 5 : : ,
% _‘g % 5 § 2 g - ® o ® a ® 5 ® :% Correction for effective overburden pressure see Cy not interpreted
= 2 & a ;% é Correction for % fines seea, B FSeprocx Interpreted Factor of Safety Liquefiable or blot
= .CS,A0 - - . . Or‘ p 0 |ng
Iy CSR CSR7s Cn rod length Cr (Nideo a B (N1)so.cs Ko CRRsprcs | CRRsprcs | CRRgprcs ko against liquefaction fhickness only
feet feet feet feet meters % pcf % pcf psf psf psf psf m % Idriss Rauch ft
0 5 no 5.0 2.5 0.8 7 3.0 116 3.0 119.5 299 0.0 0.0 299 n/a 0.996 0.162 0.108 2.000 1.7 0.75 17.3 0.000 1.000 17.3 1.000 0.188 0.184 0.184 1.70 Not liquefiable - no groundwater 0.00 5.00
5 10 nho 5.0 7.5 2.3 22 5.0 116 3.0 119.5 896 0.0 0.0 896 n/a 0.985 0.160 0.107 1.527 3.2 0.75 414 0.000 1.000 41.4 1.000 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
10 15 no 5.0 12.5 3.8 26 5.0 116 3.0 119.5 1494 0.0 0.0 1494 n/a 0.974 0.158 0.105 1.183 4.7 0.85 43.0 0.000 1.000 43.0 1.000 no lig no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
15 20 no 5.0 17.5 5.3 31 5.0 116 3.0 119.5 2091 0.0 0.0 2091 n/a 0.963 0.156 0.104 0.999 6.2 0.95 48.4 0.000 1.000 48.4 0.995 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
20 25 no 5.0 22.5 6.9 25 3.0 116 3.0 119.5 2688 0.0 0.0 2688 n/a 0.950 0.154 0.103 0.881 7.8 0.95 34.4 0.000 1.000 34.4 0.952 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
25 30 no 5.0 27.5 8.4 31 5.0 116 3.0 119.5 3286 0.0 0.0 3286 n/a 0.932 0.151 0.101 0.797 9.3 0.95 38.6 0.000 1.000 38.6 0.914 no liq no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
30 35 no 5.0 32.5 9.9 40 5.0 116 3.0 119.5 3883 0.0 0.0 3883 n/a 0.907 0.147 0.098 0.733 10.8 1.00 48 0.000 1.000 48.2 0.880 no liq no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
35 40 no 5.0 37.5 11.4 43 20.0 116 3.0 119.5 4481 0.0 0.0 4481 n/a 0.872 0.142 0.094 0.683 12.3 1.00 48 3.615 1.079 55.7 0.850 no liq no liq no lig no liq Not liquefiable - no groundwater 0.00 5.00
40 45 no 5.0 425 13.0 39 20.0 116 3.0 119.5 5078 0.0 0.0 5078 n/a 0.828 0.135 0.090 0.641 13.9 1.00 41 3.615 1.079 48.0 0.823 no liq no lig no lig no liq Not liquefiable - no groundwater 0.00 5.00
45 50 no 5.0 47.5 14.5 61 3.0 116 3.0 119.5 5675 0.0 0.0 5675 n/a 0.778 0.126 0.084 0.607 15.4 1.00 61 0.000 1.000 60.8 0.798 no liq no lig no liq no liq Not liquefiable - no groundwater 0.00 5.00
50 55 no 5.0 52.5 16.0 50 3.0 116 3.0 119.5 6273 0.0 0.0 6273 n/a 0.728 0.118 0.079 0.577 16.9 1.00 47 0.000 1.000 47.4 0.776 no liq no liq no liq no liq Not liquefiable - no groundwater 0.00 5.00
EARTHQUAKE-INDUCED SETTLEMENT OF SATURATED SAND EARTHQUAKE-INDUCED SETTLEMENT OF DRY SAND Settlement Distribution
Earthquake-induced Settlement of Saturated Sand (fines < 50%) Earthgauke-induced Settlement of Dry Sand (fines < 50%) Distribution of
by Tokimatsu and Seed by Daniel Pradel Earthquake-
. . : : Layer induced
Total liquefaction settlement 0.00 inches Total settlement of dry sand 0.06 inches settleyment settlement (top
53 (compression) of layer)
?, ﬁ - ) both liquefied Surface
52 % Multidirectional effect coeffiecient B and dry sand settlement
oo\° g g Equivalent number of cycles N. 6.68 0.06
ge | 2
i-IE- 2 < CSRys & Az S; =&, Az; Scumul Ko Om Grmax L Tav a b Y €15 Enc Az S =¢,; Az, Scumul SIayer Scumul
% feet in inches psf psf feet in in in in
0.00 17.3 0.108 0.00 5.00 no GW 0.00 0.50 199 729331 0.999 49 0.128 25545 0.010% 0.012% 0.008% 5.00 0.01 0.01 0.01 0.06
3.00 44 .4 0.107 0.00 5.00 no GW 0.00 0.50 597 1691031 0.994 145 0.136 13214 0.011% 0.004% 0.003% 5.00 0.00 0.01 0.00 0.05
3.00 46.0 0.105 0.00 5.00 no GW 0.00 0.50 996 2210057 0.985 239 0.143 9726 0.013% 0.005% 0.004% 5.00 0.00 0.02 0.00 0.04
3.00 51.4 0.104 0.00 5.00 no GW 0.00 0.50 1394 2720667 0.970 330 0.151 7948 0.015% 0.005% 0.004% 5.00 0.00 0.02 0.00 0.04
0.00 34.4 0.103 0.00 5.00 no GW 0.00 0.50 1792 2753730 0.952 416 0.159 6835 0.019% 0.010% 0.007% 5.00 0.01 0.03 0.01 0.03
3.00 41.6 0.101 0.00 5.00 no GW 0.00 0.50 2190 3163081 0.930 496 0.167 6060 0.019% 0.009% 0.006% 5.00 0.01 0.04 0.01 0.03
3.00 51.2 0.098 0.00 5.00 no GW 0.00 0.50 2589 3703527 0.905 571 0.174 5482 0.018% 0.006% 0.004% 5.00 0.01 0.04 0.01 0.02
5.00 53.3 0.094 0.00 5.00 no GW 0.00 0.50 2987 4174229 0.877 638 0.182 5031 0.018% 0.005% 0.004% 5.00 0.00 0.05 0.00 0.01
5.00 46.1 0.090 0.00 5.00 no GW 0.00 1.50 6771 5979997 0.847 699 0.256 3079 0.013% 0.004% 0.003% 5.00 0.00 0.05 0.00 0.01
0.00 60.8 0.084 0.00 5.00 no GW 0.00 2.50 11351 8379141 0.816 753 0.345 2258 0.010% 0.003% 0.002% 5.00 0.00 0.05 0.00 0.00
0.00 47 .4 0.079 0.00 5.00 no GW 0.00 3.50 16727 9362124 0.784 799 0.449 1790 0.009% 0.003% 0.002% 5.00 0.00 0.06 0.00 0.00
- 0000000000000 | I — I
Boring B-3 Summary of analysis First groundwater at 35 feet First groundwater at 35 feet
Total liquefaction settlement 0.00 inches B-3 B-3
Total dry sand settlement 0.06 inches Factor of Safety against Liquefaction Settlement (in)
Total earthquake-induced settlement 0.06 inches 0.0 05 1.0 15 20 0 1 2 3 4 5
Number of evaluated intervals 11 0 T : 0
Number of potentially liquefiable intervals FS=13
Average Factor of Safety no liquefaction
Depth to first groundwater 0.00 feet
Total thickness of evaluated profile  55.00 feet 10 10
Profile thickness susceptible to liquefaction 0.00 feet
Earthquake loading: M 6.4
PGA 0.25 20 20
o § S £ Z X %— E
£ |20 ' o 2 Interpreted Factor of Safety = = =
2 [88¢% h 2 o against liquefaction = £ £
QAT |A m %) i n 3 < 30 < 30
| L (3] [=% o
[0} [0
feet feet in - - 4
0 5 7 3 1.70 Not liquefiable - no groundwater 0.01
5 10 22 5 no liq Not liquefiable - no groundwater 0.00 40 40 @
10 15 26 5 no liq Not liquefiable - no groundwater 0.00 =
15 20 31 5 no liq Not liquefiable - no groundwater 0.00 (Z) g ®
20 25 25 3 no liq Not liquefiable - no groundwater 0.01 [~ DN B ()
25 30 31 5 no liq Not liquefiable - ho groundwater 0.01 50 2 E 50 ®
30 35 40 5 no liq Not liquefiable - no groundwater 0.01 E 8
35 40 43 20 no liq Not liquefiable - no groundwater 0.00 <] 3
40 45 39 20 no liq Not liquefiable - no groundwater 0.00 - g
45 50 61 3 no lig Not liquefiable - no groundwater 0.00 60 60
50 55 50 3 no lig Not liquefiable - no groundwater 0.00
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San Bernardino County Project No. coSB 23-03E
Foundation Report — Lanzit Ditch Bridge November 22, 2023

Appendix D

Spreadsheets with Calculations of Axial CIDH Pile Capacities
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PROJECT SITE

LANZIT BRIDGE - CIDH Piles

SOIL PROFILE (BORING) BEGINS AT ELEVATION 823.5 feet Overburden at Ground Surface for Limit State 0 psf Octagon Calculator Group Design Load 1030 kips
PILE BEGINS AT GROUND ELEVATION 823.5 feet PILE SHAPE circular Given total width= 1.25 ft Pile Group Width 2 feet
SCOUR DEPTH CONSIDERED 4 feet Pile Side (Only for Square or Octagonal Piles) feet Octagon Side= 0.517767 ft Pile Group Length 39.26 feet
For other piles (perimeter) 6.283185 feet
For other piles (area) 3.141593  ft2
LIMIT STATE CONSIDERED Strength Information for Round Piles to be provided below:
Pile Diameter (top) 2 feet
Pile Diameter ( tlp) 2 feet convert California sampler bIo?vZZur?t:ri;istISoPn'l'sand use SPT blowcounts only
Specified Length of Pile 45 feet Correction for borehole diameter Dg (in) 4 Cs 1.00
Estimated Initial Pile Tip Elevation 7785 feet Correction for sampling method no liner Cs 1
Boring: B-3 Resistance Factor for Side Friction 0.7 Stick Up Length g feet Correction for energy ratio Ce 1.25
Resistance Factor for End Bearing 0.5 Taper Angle w 0.000 deg Correction for rod length stickup (f) 3 see Cg
Reduction Factor for Caving or poor construction 1.00 Pile Embedment Depth 2 feet
Reduction Factor for Group Effects 0.76 into bearing stratum
Predrilling Reduction fraction for side resistance<1.0 1
FHWA-HI-10-016(Beta and Alpha Methods)
To compute Cn = To compute Stresses for Limit State
o ) 8 - o
c © ) (=] —
. = b o n a L
°;’, % £ % E ] g E § ’EE .S c c d:%
I s | 8| 2[5 |3 2 - 5 = = | B | s : : ; & |8 | .
= = G . 4= ' = i) 3 0 n = 0N n [} =
© £ s 2 cZ |§sS| ££ z 3 <pr. = 3 : - . > - = gu as | 88 | @8 | a8 | s 22 | 4 | 38 | 5% bi s 2 = = 3 E 3 = £
= ) o » w3, =) = =) PT-N o £ Soil Type 2 o e o 5 = > © 0 2 2 = E o 0 2 2 |pile Diameter at| Pi@meter ] S Fsn Rsn Rsn for ® Nc & 1] 5 o s o
© - 2 - 2o g o g B> u £ = = Su (for 3 o 2 o z 3 o3 o3 25 2 ) > o3 o3 .g o .GE’ ] o at bottom @ © predrill = 5 3 © 2 o e
S S < e S 25 & 2 8 = 2 claysand | £ o ) £ 5 - ° > ® > B 2 B > S ° 3 ® > i T o | fopoflaver |- ¢ ver £ o 4 5 S - *
% s & £ | &8 |g° § £ 5 = sis) 8 < 5 o | 8 | 20 | £ | £ °e | fo | £ | £g | oS | Ve 3 g g 2 =
S = 3 a 5 S g 2 = E - @ | W® | I® | B a® | 2@ | W® | IO Piles : S < -
2 > o 3 1:;: a S 'c o 2 E Circular @ & 5
w I S 2 |9 S o o . Piles 18
w S 3 —_ =
5|5 3 : 2
o [ o é
feet feet feet feet yes/no yes/no yes/no feet feet meters blowcounts pcf pcf psf m % blowcount | blowcount| degrees blowcount psf psf psf psf degrees psf psf psf psf feet feet psf Kips Kips Kips ksf Kips Kips Kips Kips (inches)
823.5 821.5 0 2 no no no 2 1 0.3 7 110 0.001 Sand 1.2 0.75 7 7 29 0.53 4.76 11 0 0 110 220 30 0 0 0.001 0.002 2.000 2.000 1.786 N/A 0 0 0 0 N/A 18 57 0 28 N/A N/A
821.5 820.5 2 3 no no no 1 2.5 0.8 16 110 0.001 Sand 1.7 0.75 15 15 31 0.40 2.24 26 0 0 275 330 34 0 0 0.0025 0.003 2.000 2.000 2.463 N/A 0 0 0 0 N/A 18 57 0 28 N/A N/A
820.5 819.5 3 4 no no no 1 3.5 11 16 110 0.001 Sand 2.0 0.75 15 15 31 0.40 1.96 26 0 0 385 440 34 0 0 0.0035 0.004 2.000 2.000 2.463 N/A 0 0 0 0 N/A 7 21 0 11 N/A N/A
819.5 818.5 4 5 no no no 1 4.5 1.4 6 115 0.001 Sand 23 0.75 6 6 29 0.55 2.21 10 0 0 497.5 555 30 0 0 0.0045 0.005 2.000 2.000 1.721 N/A 0 0 0 0 N/A 7 21 0 11 8 5.33
818.5 817.5 5 6 no no no 1 5.5 1.7 6 115 0.001 Sand 2.6 0.75 6 6 29 0.55 1.97 10 0 0 612.5 670 30 0 0 0.0055 0.006 2.000 2.000 1.721 N/A 0 0 0 0 N/A 34 106 0 53 40 1.19
817.5 816.5 6 7 no no no 1 6.5 2.0 30 115 0.001 Sand 29 0.75 28 28 35 0.30 1.38 39 0 0 727.5 785 38 0 0 0.0065 0.007 2.000 2.000 3.275 N/A 0 0 0 0 N/A 34 106 0 53 40 1.11
816.5 815.5 7 8 no yes no 1 7.5 2.3 30 115 120 Sand 3.2 0.75 28 28 35 0.31 1.33 38 0 0 842.5 900 38 31.2 62.4 28.807 57.607 2.000 2.000 3.181 N/A 49 0 0 0 N/A 25 78 0 39 30 1.33
815.5 814.5 8 9 no yes no 1 8.5 2.6 22 115 120 Sand 3.5 0.75 21 21 33 0.38 1.35 28 0 0 957.5 1015 35 93.6 124.8 86.407 115.207 2.000 2.000 2.591 N/A 111 1 1 1 N/A 25 78 1 39 30 1.38
814.5 813.5 9 10 no yes no 1 9.5 29 22 115 120 Sand 3.8 0.75 21 21 33 0.39 1.30 27 0 0 1072.5 1130 35 156 187.2 144.007 172.807 2.000 2.000 2.528 N/A 178 1 1 2 N/A 33 104 1 52 41 1.10
813.5 812.5 10 11 no yes no 1 10.5 3.2 26 115 115 Sand 4.1 0.85 28 28 35 0.34 1.22 34 0 0 1187.5 1245 37 218.4 249.6 199.107  225.407 2.000 2.000 2.561 N/A 265 2 2 4 N/A 33 104 3 52 42 1.14
812.5 811.5 11 12 no yes no 1 11.5 35 26 124 124 Sand 4.4 0.85 28 28 35 0.35 1.18 33 0 0 1307 1369 36 280.8 312 256.207 287.007 2.000 2.000 2.176 N/A 287 2 2 6 N/A 33 104 4 52 43 1.17
811.5 810.5 12 13 no yes no 1 125 3.8 26 124 124 Sand 4.7 0.85 28 28 35 0.35 1.15 32 0 0 1431 1493 36 343.2 374.4 317.807 348.607 2.000 2.000 1.893 N/A 307 2 2 8 N/A 60 188 5 94 76 0.74
810.5 809.5 13 14 no yes no 1 13.5 4.1 49 124 124 Sand 5.0 0.85 52 50 41 0.24 1.08 50 0 0 1555 1617 40 405.6 436.8 379.407 410.207 2.000 2.000 2.518 N/A 551 3 3 11 N/A 60 188 8 94 77 0.74
809.5 808.5 14 15 no yes no 1 14.5 4.4 49 124 124 Sand 53 0.85 52 50 41 0.24 1.06 50 0 0 1679 1741 40 468 499.2 441.007 471.807 2.000 2.000 2.286 N/A 582 4 4 15 N/A 40 124 10 62 55 1.07
808.5 807.5 15 16 no yes no 1 15.5 4.7 31 124 124 Sand 5.6 0.85 33 33 36 0.33 1.05 35 0 0 1803 1865 37 530.4 561.6 502.607 533.407 2.000 2.000 1.590 N/A 419 3 3 17 N/A 40 124 12 62 56 1.09
807.5 806.5 16 17 no yes no 1 16.5 5.0 31 124 124 Sand 5.9 0.85 33 33 36 0.34 1.03 34 0 0 1927 1989 37 592.8 624 564.207 595.007 2.000 2.000 1.472 N/A 432 3 3 20 N/A 44 139 14 69 63 1.00
806.5 805.5 17 18 no yes no 1 17.5 5.3 31 124 124 Sand 6.2 0.95 37 37 37 0.32 1.01 37 0 0 2051 2113 38 655.2 686.4 625.807 656.607 2.000 2.000 1.486 N/A 497 3 3 23 N/A 44 139 16 69 65 1.02
805.5 804.5 18 19 no yes no 1 18.5 5.6 31 124 124 Sand 6.5 0.95 37 37 37 0.32 0.99 36 0 0 2175 2237 37 717.6 748.8 687.407 718.207 2.000 2.000 1.394 N/A 510 3 3 26 N/A 44 139 18 69 67 1.04
804.5 803.5 19 20 no yes no 1 19.5 5.9 31 124 124 Sand 6.8 0.95 37 37 37 0.32 0.97 36 0 0 2299 2361 37 780 811.2 749.007 779.807 2.000 2.000 1.316 N/A 521 3 3 30 N/A 36 112 21 56 58 1.32
803.5 802.5 20 21 no yes no 1 20.5 6.2 25 124 124 Sand 7.1 0.95 30 30 36 0.38 0.95 28 0 0 2423 2485 35 842.4 873.6 810.607 841.407 2.000 2.000 1.084 N/A 435 3 3 32 N/A 36 112 23 56 60 1.34
802.5 801.5 21 22 no yes no 1 21.5 6.5 25 124 124 Sand 7.4 0.95 30 30 36 0.38 0.93 28 0 0 2547 2609 35 904.8 936 872.207 903.007 2.000 2.000 1.034 N/A 444 3 3 35 N/A 36 112 25 56 61 1.37
801.5 800.5 22 23 no yes no 1 22.5 6.8 25 124 124 Sand 7.7 0.95 30 30 36 0.38 0.91 27 0 0 2671 2733 35 967.2 998.4 933.807 964.607 2.000 2.000 0.989 N/A 453 3 3 38 N/A 36 112 27 56 63 1.39
800.5 799.5 23 24 no yes no 1 23.5 7.1 25 124 124 Sand 8.0 0.95 30 30 36 0.39 0.90 27 0 0 2795 2857 35 1029.6 1060.8 995.407 1026.207 2.000 2.000 0.950 N/A 462 3 3 41 N/A 36 112 29 56 64 1.42
799.5 798.5 24 25 no yes no 1 24.5 7.4 25 124 124 Sand 8.3 0.95 30 30 36 0.39 0.88 26 0 0 2919 2981 35 1092 1123.2 1057.007 1087.807 2.000 2.000 0.914 N/A 470 3 3 44 N/A 44 139 31 69 76 1.14
798.5 797.5 25 26 no yes no 1 255 7.7 31 113 113 Sand 8.6 0.95 37 37 37 0.35 0.88 32 0 0 3037.5 3094 36 1154.4 1185.6 1113.107 1138.407 2.000 2.000 1.008 N/A 577 4 4 47 N/A 44 139 33 69 78 1.16
797.5 796.5 26 27 no yes no 1 26.5 8.0 31 113 113 Sand 8.9 0.95 37 37 37 0.35 0.87 32 0 0 3150.5 3207 36 1216.8 1248 1163.707 1189.007 2.000 2.000 0.979 N/A 583 4 4 51 N/A 44 139 36 69 80 1.17
796.5 795.5 27 28 no yes no 1 27.5 8.3 31 113 113 Sand 9.2 0.95 37 37 37 0.35 0.86 32 0 0 3263.5 3320 36 1279.2 1310.4 1214.307 1239.607 2.000 2.000 0.951 N/A 589 4 4 55 N/A 44 139 38 69 82 1.19
795.5 794.5 28 29 no yes no 1 28.5 8.6 31 113 113 Sand 9.5 0.95 37 37 37 0.36 0.85 31 0 0 3376.5 3433 36 1341.6 1372.8 1264.907 1290.207 2.000 2.000 0.925 N/A 595 4 4 59 N/A 44 139 41 69 84 1.21
794.5 793.5 29 30 no yes no 1 29.5 8.9 31 113 113 Sand 9.8 0.95 37 37 37 0.36 0.84 31 0 0 3489.5 3546 36 1404 1435.2  1315.507 1340.807 2.000 2.000 0.902 N/A 601 4 4 62 N/A 60 188 44 94 105 0.86
793.5 792.5 30 31 no yes no 1 30.5 9.2 40 113 113 Sand 10.1 1 50 50 41 0.28 0.86 43 0 0 3602.5 3659 39 1466.4 1497.6 1366.107 1391.407 2.000 2.000 1.077 N/A 825 5 5 68 N/A 60 188 47 94 108 0.87
792.5 791.5 31 32 no yes no 1 31.5 9.5 40 115 115 Sand 10.4 1 50 50 41 0.28 0.85 43 0 0 3716.5 3774 39 1528.8 1560 1417.707 1444.007 2.000 2.000 1.049 N/A 831 5 5 73 N/A 60 188 51 94 110 0.88
791.5 790.5 32 33 no yes no 1 32.5 9.8 40 115 115 Sand 10.7 1 50 50 41 0.28 0.84 42 0 0 3831.5 3889 39 1591.2 1622.4 1470.307 1496.607 2.000 2.000 1.023 N/A 837 5 5 78 N/A 60 188 55 94 113 0.89
790.5 789.5 33 34 no yes no 1 335 10.1 40 115 115 Sand 11.0 1 50 50 41 0.29 0.84 42 0 0 3946.5 4004 39 1653.6 1684.8 1522.907 1549.207 2.000 2.000 0.998 N/A 843 5 5 83 N/A 60 188 58 94 116 0.90
789.5 788.5 34 35 no yes no 1 34.5 10.4 40 115 115 Sand 113 1 50 50 41 0.29 0.83 41 0 0 4061.5 4119 39 1716 1747.2  1575.507 1601.807 2.000 2.000 0.974 N/A 849 5 5 89 N/A 60 188 62 94 119 0.83
788.5 787.5 35 36 no yes no 1 35.5 10.7 43 115 115 Sand 11.6 1 54 50 41 0.27 0.83 45 0 0 4176.5 4234 39 1778.4 1809.6 1628.107 1654.407 2.000 2.000 0.974 N/A 900 6 6 94 N/A 60 188 66 94 122 0.84
787.5 786.5 36 37 no yes no 1 36.5 11.0 43 115 115 Sand 11.9 1 54 50 41 0.27 0.82 44 0 0 4291.5 4349 39 1840.8 1872 1680.707 1707.007 2.000 2.000 0.953 N/A 906 6 6 100 N/A 60 188 70 94 125 0.84
786.5 785.5 37 38 no yes no 1 37.5 11.3 43 115 115 Sand 12.2 18 54 50 41 0.27 0.82 44 0 0 4406.5 4464 39 1903.2 1934.4 1733.307 1759.607 2.000 2.000 0.932 N/A 911 6 6 106 N/A 60 188 74 94 128 0.85
785.5 784.5 38 39 no yes no 1 38.5 11.6 43 115 115 Sand 12.5 1 54 50 41 0.28 0.81 44 0 0 4521.5 4579 39 1965.6 1996.8 1785.907 1812.207 2.000 2.000 0.913 N/A 917 6 6 111 N/A 60 188 78 94 131 0.86
784.5 783.5 39 40 no yes no 1 39.5 11.9 43 115 115 Sand 12.8 1 54 50 41 0.28 0.80 43 0 0 4636.5 4694 39 2028 2059.2 1838.507 1864.807 2.000 2.000 0.894 N/A 922 6 6 117 N/A 59 184 82 92 132 0.98
783.5 782.5 40 41 no yes no 1 40.5 12.2 39 115 115 Sand 13.1 1 49 49 40 0.31 0.78 38 0 0 4751.5 4809 38 2090.4 2121.6 1891.107 1917.407 2.000 2.000 0.844 N/A 858 5 5 123 N/A 59 184 86 92 135 0.99
782.5 781.5 41 42 no yes no 1 41.5 12.5 39 115 115 Sand 13.4 1 49 49 40 0.31 0.77 38 0 0 4866.5 4924 38 2152.8 2184 1943.707 1970.007 2.000 2.000 0.828 N/A 863 5 5 128 N/A 59 184 90 92 138 1.00
781.5 780.5 42 43 no yes no 1 42.5 12.8 39 115 115 Sand 13.7 1 49 49 40 0.32 0.76 37 0 0 4981.5 5039 38 2215.2 2246.4 1996.307 2022.607 2.000 2.000 0.813 N/A 868 5 5 134 N/A 59 184 93 92 141 1.01
780.5 779.5 43 44 no yes no 1 43.5 13.1 39 115 115 Sand 14.0 1 49 49 40 0.32 0.76 37 0 0 5096.5 5154 37 2277.6 2308.8 2048.907 2075.207 2.000 2.000 0.798 N/A 872 5 5 139 N/A 59 184 97 92 144 1.02
779.5 778.5 44 45 no yes no 1 445 13.4 39 115 115 Sand 14.3 1 49 49 40 0.32 0.75 37 0 0 5211.5 5269 37 2340 2371.2  2101.507 2127.807 2.000 2.000 0.785 N/A 877 6 6 144 N/A 60 188 101 94 148 0.74
778.5 777.5 45 46 no yes no 1 455 13.7 61 115 115 Sand 14.6 1 76 50 41 0.24 0.80 50 0 0 5326.5 5384 40 2402.4 2433.6  2154.107 2180.407 2.000 2.000 0.825 N/A 1026 6 6 151 N/A 60 188 106 94 152 0.74
777.5 776.5 46 47 no yes no 1 46.5 14.0 61 115 115 Sand 14.9 1 76 50 41 0.24 0.80 50 0 0 5441.5 5499 40 2464.8 2496 2206.707 2233.007 2.000 2.000 0.812 N/A 1034 6 6 157 N/A 60 188 110 94 155 0.74
776.5 775.5 47 48 no yes no 1 47.5 14.3 61 115 115 Sand 15.2 1 76 50 41 0.24 0.79 50 0 0 5556.5 5614 40 2527.2 2558.4  2259.307 2285.607 2.000 2.000 0.800 N/A 1043 7 7 164 N/A 60 188 115 94 159 0.74
775.5 774.5 48 49 no yes no 1 48.5 14.6 61 115 115 Sand 15.5 1 76 50 41 0.24 0.79 50 0 0 5671.5 5729 40 2589.6 2620.8 2311.907 2338.207 2.000 2.000 0.788 N/A 1052 7 7 171 N/A 60 188 119 94 162 0.74
774.5 773.5 49 50 no yes no 1 49.5 14.9 61 115 115 Sand 15.8 1 76 50 41 0.24 0.78 50 0 0 5786.5 5844 40 2652 2683.2 2364.507 2390.807 2.000 2.000 0.777 N/A 1060 7 7 177 N/A 60 188 124 94 166 0.77
773.5 772.5 50 51 no yes no 1 50.5 15.2 50 115 115 Sand 16.1 1 63 50 41 0.25 0.77 48 0 0 5901.5 5959 40 2714.4 2745.6  2417.107 2443.407 2.000 2.000 0.766 N/A 1069 7 7 184 N/A 60 188 129 94 170 0.77
772.5 771.5 51 52 no yes no 1 51.5 15.5 50 115 115 Sand 16.4 1 63 50 41 0.25 0.77 48 0 0 6016.5 6074 40 2776.8 2808 2469.707 2496.007 2.000 2.000 0.755 N/A 1077 7 7 191 N/A 60 188 134 94 173 0.78
771.5 770.5 52 53 no yes no 1 52.5 15.8 50 115 115 Sand 16.7 1 63 50 41 0.25 0.76 48 0 0 6131.5 6189 40 2839.2 2870.4 2522.307 2548.607 2.000 2.000 0.745 N/A 1085 7 7 198 N/A 60 188 138 94 177 0.78
770.5 769.5 53 54 no yes no 1 53.5 16.1 50 115 115 Sand 17.0 1 63 50 41 0.26 0.76 47 0 0 6246.5 6304 40 2901.6 2932.8 2574.907 2601.207 2.000 2.000 0.735 N/A 1093 7 7 204 N/A 60 188 143 94 180 0.79
769.5 768.5 54 55 no yes no 1 54.5 16.4 50 115 115 Sand 17.3 1 63 50 41 0.26 0.75 47 0 0 6361.5 6419 40 2964 2995.2  2627.507 2653.807 2.000 2.000 0.726 N/A 1101 7 7 211 N/A 60 188 148 94 184 0.79
768.5 767.5 55 56 no yes no 1 55.5 16.7 50 115 115 Sand 17.6 1 63 50 41 0.26 0.75 47 0 0 6476.5 6534 40 3026.4 3057.6 2680.107 2706.407 2.000 2.000 0.716 N/A 1107 7 7 218 N/A 60 188 153 94 188 0.80
767.5 766.5 56 57 no yes no 1 56.5 17.0 50 115 115 Sand 17.9 1 63 50 41 0.26 0.74 46 0 0 6591.5 6649 40 3088.8 3120 2732.707 2759.007 2.000 2.000 0.706 N/A 1110 7 7 225 N/A 60 188 158 94 191 0.80
766.5 765.5 57 58 no yes no 1 57.5 17.3 50 115 115 Sand 18.2 1 63 50 41 0.26 0.74 46 0 0 6706.5 6764 40 3151.2 3182.4 2785.307 2811.607 2.000 2.000 0.697 N/A 1114 7 7 232 N/A 60 188 163 94 195 0.81
765.5 764.5 58 59 no yes no 1 58.5 17.6 50 115 115 Sand 18.5 1 63 50 41 0.26 0.73 46 0 0 6821.5 6879 40 3213.6 3244.8 2837.907 2864.207 2.000 2.000 0.688 N/A 1118 7 7 239 N/A 60 188 168 94 199 0.81
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PROJECT SITE LANZIT BRIDGE - CIDH Piles
SOIL PROFILE (BORING) BEGINS AT ELEVATION 823.5 feet Overburden at Ground Surface for Limit State 0 psf Octagon Calculator Group Design Load 687 kips
PILE BEGINS AT GROUND ELEVATION 823.5 feet PILE SHAPE circular Given total width= 1.25 ft Pile Group Width 2 feet
SCOUR DEPTH CONSIDERED 6.5 feet Pile Side (Only for Square or Octagonal Piles) feet Octagon Side= 0.517767 ft Pile Group Length 39.26 feet
For other piles (perimeter) 6.283185 feet
For other piles (area) 3.141593  ft2
LIMIT STATE CONSIDERED Service Information for Round Piles to be provided below:
Pile Diameter (top) 2 feet
Pile Diameter ( tlp) 2 feet convert California sampler bIo?vZZuri::;iztlsoPn'l'sand use SPT blowcounts only
Specified Length of Pile 45 feet Correction for borehole diameter Dg (in) 4 Cs 1.00
Estimated Initial Pile Tip Elevation 7735 feet Correction for sampling method no liner Cs 1
. Resistance Factor for Side Friction Stick Up Length feet Correction for energy ratio Ce 1.25
Boring: B-3 1 8
Resistance Factor for End Bearing 1 Taper Angle w 0.000 deg Correction for rod length Fstickup (ft) 3 see Cg
Reduction Factor for Caving or poor construction 1.00 Pile Embedment Depth 2 feet
Reduction Factor for Group Effects 0.76 into bearing stratum
Predrilling Reduction fraction for side resistance<1.0 1
FHWA-HI-10-016(Beta and Alpha Methods)
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feet feet feet feet yes/no yes/no yes/no feet feet | meters | blowcounts pcf pcf psf m % blowcount|blowcount| degrees blowcount psf psf psf psf degrees psf psf psf psf feet feet psf kips kips kips ksf kips Kips Kips Kips (inches)
823.5 821.5 0 2 no no no 2 1 0.3 7 110 0.001 Sand 1.2 0.75 7 7 29 0.53 4.76 11 0 0 110 220 30 0 0 0.001 0.002 2.000 2.000 1.786 N/A 0 0 0 0 N/A 18 57 0 57  N/A N/A
821.5 820.5 2 3 no no no 1 2.5 0.8 16 110 0.001 Sand 1.7 0.75 15 15 31 0.40 2.24 26 0 0 275 330 34 0 0 0.0025 0.003 2.000 2.000 2.463 N/A 0 0 0 0 N/A 18 57 0 57 N/A N/A
820.5 819.5 3 4 no no no 1 3.5 1.1 16 110 0.001 Sand 2.0 0.75 15 15 31 0.40 1.96 26 0 0 385 440 34 0 0 0.0035 0.004 2.000 2.000 2.463 N/A 0 0 0 0 N/A 7 21 0 21 N/A N/A
819.5 818.5 4 5 no no no 1 4.5 1.4 6 115 0.001 Sand 2.3 0.75 6 6 29 0.55 2.21 10 0 0 497.5 555 30 0 0 0.0045 0.005 2.000 2.000 1.721 N/A 0 0 0 0 N/A 7 21 0 21 N/A N/A
818.5 817.5 5 6 no no no 1 5.5 1.7 6 115 0.001 Sand 2.6 0.75 6 6 29 0.55 1.97 10 0 0 612.5 670 30 0 0 0.0055 0.006 2.000 2.000 1.721 N/A 0 0 0 0 N/A 34 106 0 106 N/A N/A
817.5 816.5 6 7 no no no 1 6.5 2.0 30 115 0.001 Sand 2.9 0.75 28 28 35 0.30 1.38 39 0 0 727.5 785 38 0 0 0.0065 0.007 2.000 2.000 3.275 N/A 0 0 0 0 N/A 34 106 0 106 N/A N/A
816.5 815.5 7 8 no yes no 1 7.5 2.3 30 115 120 Sand 3.2 0.75 28 28 35 0.31 1.33 38 0 0 842.5 900 38 31.2 62.4 28.807 57.607 2.000 2.000 3.181 N/A 49 0 0 0 N/A 25 78 0 78 59 0.89
815.5 814.5 8 9 no yes no 1 8.5 2.6 22 115 120 Sand 3.5 0.75 21 21 33 0.38 1.35 28 0 0 957.5 1015 35 93.6 124.8 86.407 115.207 2.000 2.000 2.591 N/A 111 1 1 1 N/A 25 78 1 78 60 0.92
814.5 813.5 9 10 no yes no 1 9.5 2.9 22 115 120 Sand 3.8 0.75 21 21 33 0.39 1.30 27 0 0 1072.5 1130 35 156 187.2 144.007 172.807 2.000 2.000 2.528 N/A 178 1 1 2 N/A 33 104 2 104 81 0.74
813.5 812.5 10 11 no yes no 1 10.5 3.2 26 115 115 Sand 4.1 0.85 28 28 35 0.34 1.22 34 0 0 1187.5 1245 37 218.4 249.6 199.107 225.407 2.000 2.000 2.561 N/A 265 2 2 4 N/A 33 104 4 104 82 0.76
812.5 811.5 11 12 no yes no 1 11.5 3.5 26 124 124 Sand 4.4 0.85 28 28 35 0.35 1.18 33 0 0 1307 1369 36 280.8 312 256.207 287.007 2.000 2.000 2.176 N/A 287 2 2 6 N/A 33 104 6 104 83 0.78
811.5 810.5 12 13 no yes no 1 12.5 3.8 26 124 124 Sand 4.7 0.85 28 28 35 0.35 1.15 32 0 0 1431 1493 36 343.2 3744  317.807 348.607 2.000 2.000 1.893 N/A 307 2 2 8 N/A 60 188 8 188 149 0.49
810.5 809.5 13 14 no yes no 1 13.5 4.1 49 124 124 Sand 5.0 0.85 52 50 41 0.24 1.08 50 0 0 1555 1617 40 405.6 436.8  379.407 410.207 2.000 2.000 2.518 N/A 551 3 3 11 N/A 60 188 11 188 152 0.49
809.5 808.5 14 15 no yes no 1 14.5 4.4 49 124 124 Sand 5.3 0.85 52 50 41 0.24 1.06 50 0 0 1679 1741 40 468 499.2  441.007 471.807 2.000 2.000 2.286 N/A 582 4 4 15 N/A 40 124 15 124 105 0.71
808.5 807.5 15 16 no yes no 1 15.5 4.7 31 124 124 Sand 5.6 0.85 33 33 36 0.33 1.05 35 0 0 1803 1865 37 530.4 561.6 502.607 533.407 2.000 2.000 1.590 N/A 419 3 3 17 N/A 40 124 17 124 107 0.73
807.; [NB06S 16 17 no yes no 1 16.5 5.0 31 124 124 Sand 5.9 0.85 33 33 36 0.34 1.03 34 0 0 1927 1989 37 592.8 624 564207 595.007 2.000 2000 1472 N/A 432 3 3 20 N/A 44 139 20 130 2N NGE
806.5 805.5 17 18 no yes no 1 17.5 5.3 31 124 124 Sand 6.2 0.95 37 37 37 0.32 1.01 37 0 0 2051 2113 38 655.2 686.4 625.807 656.607 2.000 2.000 1.486 N/A 497 3 3 23 N/A 44 139 23 139 123 0.68
805.5 804.5 18 19 no yes no 1 18.5 5.6 31 124 124 Sand 6.5 0.95 37 37 37 0.32 0.99 36 0 0 2175 2237 37 717.6 748.8 687.407 718.207 2.000 2.000 1.394 N/A 510 3 3 26 N/A 44 139 26 139 125 0.69
804.5 803.5 19 20 no yes no 1 19.5 5.9 31 124 124 Sand 6.8 0.95 37 37 37 0.32 0.97 36 0 0 2299 2361 37 780 811.2 749.007 779.807 2.000 2.000 1.316 N/A 521 3 3 30 N/A 36 112 30 112 108 0.88
803.5 802.5 20 21 no yes no 1 20.5 6.2 25 124 124 Sand 7.1 0.95 30 30 36 0.38 0.95 28 0 0 2423 2485 35 842.4 873.6 810.607 841.407 2.000 2.000 1.084 N/A 435 3 3 32 N/A 36 112 32 112 110 0.89
802.5 801.5 21 22 no yes no 1 21.5 6.5 25 124 124 Sand 7.4 0.95 30 30 36 0.38 0.93 28 0 0 2547 2609 35 904.8 936 872.207 903.007 2.000 2.000 1.034 N/A 444 3 3 35 N/A 36 112 35 112 112 0.91
801.5 800.5 22 23 no yes no 1 22.5 6.8 25 124 124 Sand 7.7 0.95 30 30 36 0.38 0.91 27 0 0 2671 2733 35 967.2 998.4  933.807 964.607 2.000 2.000 0.989 N/A 453 3 3 38 N/A 36 112 38 112 114 0.93
800.5 799.5 23 24 no yes no 1 23.5 7.1 25 124 124 Sand 8.0 0.95 30 30 36 0.39 0.90 27 0 0 2795 2857 35 1029.6  1060.8  995.407 1026.207 2.000 2.000 0.950 N/A 462 3 3 41 N/A 36 112 41 112 116 0.95
799.5 7985 24 25 no yes no 1 24.5 7.4 25 124 124 Sand 8.3 0.95 30 30 36 0.39 0.88 26 0 0 2919 2981 35 1092 1123.2 1057.007 1087.807 2.000 2.000 0.914 N/A 470 3 3 44 N/A 44 139 44 139 139 0.76
798.5 7975 25 26 no yes no 1 25.5 7.7 31 113 113 Sand 8.6 0.95 37 37 37 0.35 0.88 32 0 0 3037.5 3094 36 1154.4  1185.6 1113.107 1138.407 2.000 2.000 1.008 N/A 577 4 4 47 N/A 44 139 47 139 142 0.77
797.5 796.5 26 27 no yes no 1 26.5 8.0 31 113 113 Sand 8.9 0.95 37 37 37 0.35 0.87 32 0 0 3150.5 3207 36 1216.8 1248  1163.707 1189.007 2.000 2.000 0.979 N/A 583 4 4 51 N/A 44 139 51 139 144 0.78
796.5 795.5 27 28 no yes no 1 27.5 8.3 31 113 113 Sand 9.2 0.95 37 37 37 0.35 0.86 32 0 0 3263.5 3320 36 1279.2 1310.4 1214.307 1239.607 2.000 2.000 0.951 N/A 589 4 4 55 N/A 44 139 55 139 147 0.79
795.5 794.5 28 29 no yes no 1 28.5 8.6 31 113 113 Sand 9.5 0.95 37 37 37 0.36 0.85 31 0 0 3376.5 3433 36 1341.6 1372.8 1264.907 1290.207 2.000 2.000 0.925 N/A 595 4 4 59 N/A 44 139 59 139 150 0.80
794.5 793.5 29 30 no yes no 1 29.5 8.9 31 113 113 Sand 9.8 0.95 37 37 37 0.36 0.84 31 0 0 3489.5 3546 36 1404 1435.2  1315.507 1340.807 2.000 2.000 0.902 N/A 601 4 4 62 N/A 60 188 62 188 191 0.57
793.5 792.5 30 31 no yes no 1 30.5 9.2 40 113 113 Sand 10.1 1 50 50 41 0.28 0.86 43 0 0 3602.5 3659 39 1466.4 1497.6  1366.107 1391.407 2.000 2.000 1.077 N/A 825 5 5 68 N/A 60 188 68 188 195 0.58
792.5 7915 31 32 no yes no 1 31.5 9.5 40 115 115 Sand 10.4 1 50 50 41 0.28 0.85 43 0 0 3716.5 3774 39 1528.8 1560  1417.707 1444.007 2.000 2.000 1.049 N/A 831 5 5 73 N/A 60 188 73 188 199 0.59
791.5 790.5 32 33 no yes no 1 32.5 9.8 40 115 115 Sand 10.7 1 50 50 41 0.28 0.84 42 0 0 3831.5 3889 39 1591.2 1622.4 1470.307 1496.607 2.000 2.000 1.023 N/A 837 5 5 78 N/A 60 188 78 188 203 0.59
790.5 789.5 33 34 no yes no 1 33.5 10.1 40 115 115 Sand 11.0 1 50 50 41 0.29 0.84 42 0 0 3946.5 4004 39 1653.6  1684.8 1522.907 1549.207 2.000 2.000 0.998 N/A 843 5 5 83 N/A 60 188 83 188 207 0.60
789.5 7885 34 35 no yes no 1 34.5 10.4 40 115 115 Sand 11.3 1 50 50 41 0.29 0.83 41 0 0 4061.5 4119 39 1716 1747.2  1575.507 1601.807 2.000 2.000 0.974 N/A 849 5 5 89 N/A 60 188 89 188 211 0.55
788.5 7875 35 36 no yes no 1 35.5 10.7 43 115 115 Sand 11.6 1 54 50 41 0.27 0.83 45 0 0 4176.5 4234 39 1778.4  1809.6 1628.107 1654.407 2.000 2.000 0.974 N/A 900 6 6 94 N/A 60 188 94 188 215 0.56
787.5 7865 36 37 no yes no 1 36.5 11.0 43 115 115 Sand 11.9 1 54 50 41 0.27 0.82 44 0 0 4291.5 4349 39 1840.8 1872  1680.707 1707.007 2.000 2.000 0.953 N/A 906 6 6 100 N/A 60 188 100 188 219 0.56
786.5 785.5 37 38 no yes no 1 37.5 11.3 43 115 115 Sand 12.2 1 54 50 41 0.27 0.82 44 0 0 4406.5 4464 39 1903.2  1934.4 1733.307 1759.607 2.000 2.000 0.932 N/A 911 6 6 106 N/A 60 188 106 188 224 0.57
785.5 7845 38 39 no yes no 1 38.5 11.6 43 115 115 Sand 12.5 1 54 50 41 0.28 0.81 44 0 0 4521.5 4579 39 1965.6  1996.8 1785.907 1812.207 2.000 2.000 0.913 N/A 917 6 6 111 N/A 60 188 111 188 228 0.57
784.5 783.5 39 40 no yes no 1 39.5 11.9 43 115 115 Sand 12.8 1 54 50 41 0.28 0.80 43 0 0 4636.5 4694 39 2028 2059.2 1838.507 1864.807 2.000 2.000 0.894 N/A 922 6 6 117 N/A 59 184 117 184 229 0.65
783.5 782.5 40 41 no yes no 1 40.5 12.2 39 115 115 Sand 13.1 1 49 49 40 0.31 0.78 38 0 0 4751.5 4809 38 2090.4 2121.6 1891.107 1917.407 2.000 2.000 0.844 N/A 858 5 5 123 N/A 59 184 123 184 233 0.66
782.5 781.5 41 42 no yes no 1 41.5 125 39 115 115 Sand 134 1 49 49 40 0.31 0.77 38 0 0 4866.5 4924 38 2152.8 2184 1943.707 1970.007 2.000 2.000 0.828 N/A 863 5 5 128 N/A 59 184 128 184 237 0.67
781.5 780.5 42 43 no yes no 1 42.5 12.8 39 115 115 Sand 13.7 1 49 49 40 0.32 0.76 37 0 0 4981.5 5039 38 2215.2 2246.4  1996.307 2022.607 2.000 2.000 0.813 N/A 868 5 5 134 N/A 59 184 134 184 241 0.67
780.5 779.5 43 44 no yes no 1 43.5 13.1 39 115 115 Sand 14.0 1 49 49 40 0.32 0.76 37 0 0 5096.5 5154 37 2277.6 2308.8 2048.907 2075.207 2.000 2.000 0.798 N/A 872 5 5 139 N/A 59 184 139 184 245 0.68
779.5 7785 44 45 no yes no 1 44.5 13.4 39 115 115 Sand 14.3 1 49 49 40 0.32 0.75 37 0 0 5211.5 5269 37 2340 2371.2 2101.507 2127.807 2.000 2.000 0.785 N/A 877 6 6 144 N/A 60 188 144 188 253 0.49
778.5 7775 45 46 no yes no 1 45.5 13.7 61 115 115 Sand 14.6 1 76 50 41 0.24 0.80 50 0 0 5326.5 5384 40 2402.4  2433.6 2154.107 2180.407 2.000 2.000 0.825 N/A 1026 6 6 151 N/A 60 188 151 188 258 0.49
777.5 7765 46 47 no yes no 1 46.5 14.0 61 115 115 Sand 14.9 1 76 50 41 0.24 0.80 50 0 0 5441.5 5499 40 2464.8 2496  2206.707 2233.007 2.000 2.000 0.812 N/A 1034 6 6 157 N/A 60 188 157 188 263 0.49
776.5 7755 47 48 no yes no 1 47.5 14.3 61 115 115 Sand 15.2 1 76 50 41 0.24 0.79 50 0 0 5556.5 5614 40 2527.2  2558.4 2259.307 2285.607 2.000 2.000 0.800 N/A 1043 7 7 164 N/A 60 188 164 188 268 0.49
775.5 7745 48 49 no yes no 1 48.5 14.6 61 115 115 Sand 15.5 1 76 50 41 0.24 0.79 50 0 0 5671.5 5729 40 2589.6  2620.8 2311.907 2338.207 2.000 2.000 0.788 N/A 1052 7 7 171 N/A 60 188 171 188 273 0.49
774.5 773.5 49 50 no yes no 1 49.5 14.9 61 115 115 Sand 15.8 1 76 50 41 0.24 0.78 50 0 0 5786.5 5844 40 2652 2683.2 2364.507 2390.807 2.000 2.000 0.777 N/A 1060 7 7 177 N/A 60 188 177 188 278 0.51
773.5 7725 50 51 no yes no 1 50.5 15.2 50 115 115 Sand 16.1 1 63 50 41 0.25 0.77 48 0 0 5901.5 5959 40 2714.4  2745.6 2417.107 2443.407 2.000 2.000 0.766 N/A 1069 7 7 184 N/A 60 188 184 188 283 0.52
772.5 771.5 51 52 no yes no 1 51.5 15.5 50 115 115 Sand 16.4 1 63 50 41 0.25 0.77 48 0 0 6016.5 6074 40 2776.8 2808 2469.707 2496.007 2.000 2.000 0.755 N/A 1077 7 7 191 N/A 60 188 191 188 288 0.52
771.5 770.5 52 53 no yes no 1 52.5 15.8 50 115 115 Sand 16.7 1 63 50 41 0.25 0.76 48 0 0 6131.5 6189 40 2839.2 2870.4  2522.307 2548.607 2.000 2.000 0.745 N/A 1085 7 7 198 N/A 60 188 198 188 293 0.52
770.5 769.5 53 54 no yes no 1 53.5 16.1 50 115 115 Sand 17.0 1 63 50 41 0.26 0.76 47 0 0 6246.5 6304 40 2901.6 2932.8 2574907 2601.207 2.000 2.000 0.735 N/A 1093 7 7 204 N/A 60 188 204 188 299 0.53
769.5 768.5 54 55 no yes no 1 54.5 16.4 50 115 115 Sand 17.3 1 63 50 41 0.26 0.75 47 0 0 6361.5 6419 40 2964 2995.2  2627.507 2653.807 2.000 2.000 0.726 N/A 1101 7 7 211 N/A 60 188 211 188 304 0.53
768.5 767.5 55 56 no yes no 1 55.5 16.7 50 115 115 Sand 17.6 1 63 50 41 0.26 0.75 47 0 0 6476.5 6534 40 3026.4  3057.6 2680.107 2706.407 2.000 2.000 0.716 N/A 1107 7 7 218 N/A 60 188 218 188 309 0.53
767.5 766.5 56 57 no yes no 1 56.5 17.0 50 115 115 Sand 17.9 1 63 50 41 0.26 0.74 46 0 0 6591.5 6649 40 3088.8 3120  2732.707 2759.007 2.000 2.000 0.706 N/A 1110 7 7 225 N/A 60 188 225 188 314 0.54



Contracts - Andrew Truong
Stamp


PROJECT SITE

LANZIT BRIDGE - CIDH Piles

SOIL PROFILE (BORING) BEGINS AT ELEVATION 823.5 feet Overburden at Ground Surface for Limit State 0 psf Octagon Calculator Group Design Load 1052 kips
PILE BEGINS AT GROUND ELEVATION 823.5 feet PILE SHAPE circular Given total width= 1.25 ft Pile Group Width 2 feet
SCOUR DEPTH CONSIDERED 4 feet Pile Side (Only for Square or Octagonal Piles) feet Octagon Side= 0.517767 ft Pile Group Length 39.26 feet
For other piles (perimeter) 6.283185 feet
For other piles (area) 3.141593  ft2
LIMIT STATE CONSIDERED Strength Information for Round Piles to be provided below:
Pile Diameter (top) 2 feet
Pile Diameter ( tlp) 2 feet convert California sampler bIo?vZZur?t:ri;istISoPn'l'sand use SPT blowcounts only
Specified Length of Pile 45 feet Correction for borehole diameter Dg (in) 4 Cs 1.00
Estimated Initial Pile Tip Elevation 7785 feet Correction for sampling method no liner Cs 1
Boring: B-3 Resistance Factor for Side Friction 0.7 Stick Up Length g feet Correction for energy ratio Ce 1.25
Resistance Factor for End Bearing 0.5 Taper Angle w 0.000 deg Correction for rod length stickup (f) 3 see Cg
Reduction Factor for Caving or poor construction 1.00 Pile Embedment Depth 2 feet
Reduction Factor for Group Effects 0.76 into bearing stratum
Predrilling Reduction fraction for side resistance<1.0 1
FHWA-HI-10-016(Beta and Alpha Methods)
To compute Cn = To compute Stresses for Limit State
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feet feet feet feet yes/no yes/no yes/no feet feet meters blowcounts pcf pcf psf m % blowcount | blowcount| degrees blowcount psf psf psf psf degrees psf psf psf psf feet feet psf Kips Kips Kips ksf Kips Kips Kips Kips (inches)
823.5 821.5 0 2 no no no 2 1 0.3 7 110 0.001 Sand 1.2 0.75 7 7 29 0.53 4.76 11 0 0 110 220 30 0 0 0.001 0.002 2.000 2.000 1.786 N/A 0 0 0 0 N/A 18 57 0 28 N/A N/A
821.5 820.5 2 3 no no no 1 2.5 0.8 16 110 0.001 Sand 1.7 0.75 15 15 31 0.40 2.24 26 0 0 275 330 34 0 0 0.0025 0.003 2.000 2.000 2.463 N/A 0 0 0 0 N/A 18 57 0 28 N/A N/A
820.5 819.5 3 4 no no no 1 3.5 1.1 16 110 0.001 Sand 2.0 0.75 15 15 31 0.40 1.96 26 0 0 385 440 34 0 0 0.0035 0.004 2.000 2.000 2.463 N/A 0 0 0 0 N/A 7 21 0 11 N/A N/A
819.5 818.5 4 5 no yes no 1 4.5 1.4 6 115 120 Sand 23 0.75 6 6 29 0.55 2.21 10 0 0 497.5 555 30 31.2 62.4 28.804 57.604 2.000 2.000 1.721 N/A 20 0 0 0 N/A 7 21 0 11 8 5.45
818.5 817.5 5 6 no yes no 1 55 1.7 6 115 120 Sand 2.6 0.75 6 6 29 0.55 1.97 10 0 0 612.5 670 30 93.6 124.8 86.404 115.204 2.000 2.000 1.636 N/A 58 0 0 0 N/A 34 106 0 53 41 1.22
817.5 816.5 6 7 no yes no 1 6.5 2.0 30 115 120 Sand 2.9 0.75 28 28 35 0.30 1.38 39 0 0 727.5 785 38 156 187.2 144.004 172.804 2.000 2.000 3.275 N/A 256 2 2 2 N/A 34 106 1 53 41 1.14
816.5 815.5 7 8 no yes no 1 7.5 2.3 30 115 120 Sand 3.2 0.75 28 28 35 0.31 1.33 38 0 0 842.5 900 38 218.4 249.6 201.604 230.404 2.000 2.000 2.697 N/A 292 2 2 4 N/A 25 78 3 39 32 1.36
815.5 814.5 8 9 no yes no 1 8.5 2.6 22 115 120 Sand 3.5 0.75 21 21 33 0.38 1.35 28 0 0 957.5 1015 35 280.8 312 259.204 288.004 2.000 2.000 1.833 N/A 235 1 1 5 N/A 25 78 4 39 32 1.41
814.5 813.5 9 10 no yes no 1 9.5 29 22 115 120 Sand 3.8 0.75 21 21 33 0.39 1.30 27 0 0 1072.5 1130 35 343.2 374.4 316.804 345.604 2.000 2.000 1.612 N/A 250 2 2 7 N/A 33 104 5 52 43 1.13
813.5 812.5 10 11 no yes no 1 10.5 3.2 26 115 115 Sand 4.1 0.85 28 28 35 0.34 1.22 34 0 0 1187.5 1245 37 405.6 436.8 371.904 398.204 2.000 2.000 1.765 N/A 341 2 2 9 N/A 33 104 6 52 44 1.16
812.5 811.5 11 12 no yes no 1 115 35 26 124 124 Sand 4.4 0.85 28 28 35 0.35 1.18 33 0 0 1307 1369 36 468 499.2 429.004 459.804 2.000 2.000 1.603 N/A 354 2 2 11 N/A 33 104 8 52 46 1.20
811.5 810.5 12 13 no yes no 1 12.5 3.8 26 124 124 Sand 4.7 0.85 28 28 35 0.35 1.15 32 0 0 1431 1493 36 530.4 561.6 490.604 521.404 2.000 2.000 1.466 N/A 367 2 2 14 N/A 60 188 10 94 79 0.76
810.5 809.5 13 14 no yes no 1 13.5 4.1 49 124 124 Sand 5.0 0.85 52 50 41 0.24 1.08 50 0 0 1555 1617 40 592.8 624 552.204 583.004 2.000 2.000 1.978 N/A 631 4 4 18 N/A 60 188 12 94 81 0.76
809.5 808.5 14 15 no yes no 1 14.5 4.4 49 124 124 Sand 5.3 0.85 52 50 41 0.24 1.06 50 0 0 1679 1741 40 655.2 686.4 613.804 644.604 2.000 2.000 1.848 N/A 655 4 4 22 N/A 40 124 15 62 59 1.09
808.5 807.5 15 16 no yes no 1 15.5 4.7 31 124 124 Sand 5.6 0.85 33 33 36 0.33 1.05 35 0 0 1803 1865 37 717.6 748.8 675.404 706.204 2.000 2.000 1.331 N/A 471 3 3 25 N/A 40 124 17 62 60 1.11
807.5 806.5 16 17 no yes no 1 16.5 5.0 31 124 124 Sand 5.9 0.85 33 33 36 0.34 1.03 34 0 0 1927 1989 37 780 811.2 737.004 767.804 2.000 2.000 1.255 N/A 482 3 3 28 N/A 44 139 19 69 67 1.02
806.5 805.5 17 18 no yes no 1 17.5 5.3 31 124 124 Sand 6.2 0.95 37 37 37 0.32 1.01 37 0 0 2051 2113 38 842.4 873.6 798.604 829.404 2.000 2.000 1.281 N/A 547 3 3 31 N/A 44 139 22 69 69 1.04
805.5 804.5 18 19 no yes no 1 18.5 5.6 31 124 124 Sand 6.5 0.95 37 37 37 0.32 0.99 36 0 0 2175 2237 37 904.8 936 860.204 891.004 2.000 2.000 1.217 N/A 557 3 3 35 N/A 44 139 24 69 71 1.06
804.5 803.5 19 20 no yes no 1 19.5 5.9 31 124 124 Sand 6.8 0.95 37 37 37 0.32 0.97 36 0 0 2299 2361 37 967.2 998.4 921.804 952.604 2.000 2.000 1.161 N/A 566 4 4 38 N/A 36 112 27 56 63 1.34
803.5 802.5 20 21 no yes no 1 20.5 6.2 25 124 124 Sand 7.1 0.95 30 30 36 0.38 0.95 28 0 0 2423 2485 35 1029.6 1060.8 983.404 1014.204 2.000 2.000 0.970 N/A 472 3 3 41 N/A 36 112 29 56 64 1.37
802.5 801.5 21 22 no yes no 1 21.5 6.5 25 124 124 Sand 7.4 0.95 30 30 36 0.38 0.93 28 0 0 2547 2609 35 1092 1123.2 1045.004 1075.804 2.000 2.000 0.932 N/A 480 3 3 44 N/A 36 112 31 56 66 1.40
801.5 800.5 22 23 no yes no 1 22.5 6.8 25 124 124 Sand 7.7 0.95 30 30 36 0.38 0.91 27 0 0 2671 2733 35 1154.4 1185.6 1106.604 1137.404 2.000 2.000 0.898 N/A 487 3 3 47 N/A 36 112 33 56 68 1.42
800.5 799.5 23 24 no yes no 1 23.5 7.1 25 124 124 Sand 8.0 0.95 30 30 36 0.39 0.90 27 0 0 2795 2857 35 1216.8 1248 1168.204 1199.004 2.000 2.000 0.867 N/A 495 3 3 50 N/A 36 112 35 56 69 1.45
799.5 798.5 24 25 no yes no 1 24.5 7.4 25 124 124 Sand 8.3 0.95 30 30 36 0.39 0.88 26 0 0 2919 2981 35 1279.2 1310.4 1229.804 1260.604 2.000 2.000 0.839 N/A 502 3 3 54 N/A 44 139 37 69 81 1.17
798.5 797.5 25 26 no yes no 1 255 7.7 31 113 113 Sand 8.6 0.95 37 37 37 0.35 0.88 32 0 0 3037.5 3094 36 1341.6 1372.8 1285.904 1311.204 2.000 2.000 0.926 N/A 612 4 4 57 N/A 44 139 40 69 83 1.18
797.5 796.5 26 27 no yes no 1 26.5 8.0 31 113 113 Sand 8.9 0.95 37 37 37 0.35 0.87 32 0 0 3150.5 3207 36 1404 1435.2 1336.504 1361.804 2.000 2.000 0.902 N/A 617 4 4 61 N/A 44 139 43 69 85 1.20
796.5 795.5 27 28 no yes no 1 27.5 8.3 31 113 113 Sand 9.2 0.95 37 37 37 0.35 0.86 32 0 0 3263.5 3320 36 1466.4 1497.6 1387.104 1412.404 2.000 2.000 0.880 N/A 622 4 4 65 N/A 44 139 46 69 87 1.22
795.5 794.5 28 29 no yes no 1 28.5 8.6 31 113 113 Sand 9.5 0.95 37 37 37 0.36 0.85 31 0 0 3376.5 3433 36 1528.8 1560 1437.704 1463.004 2.000 2.000 0.858 N/A 627 4 4 69 N/A 44 139 48 69 89 1.23
794.5 793.5 29 30 no yes no 1 29.5 8.9 31 113 113 Sand 9.8 0.95 37 37 37 0.36 0.84 31 0 0 3489.5 3546 36 1591.2 1622.4 1488.304 1513.604 2.000 2.000 0.839 N/A 632 4 4 73 N/A 60 188 51 94 110 0.88
793.5 792.5 30 31 no yes no 1 30.5 9.2 40 113 113 Sand 10.1 1 50 50 41 0.28 0.86 43 0 0 3602.5 3659 39 1653.6 1684.8 1538.904 1564.204 2.000 2.000 1.000 N/A 862 5 5 78 N/A 60 188 55 94 113 0.89
792.5 791.5 31 32 no yes no 1 31.5 9.5 40 115 115 Sand 10.4 1 50 50 41 0.28 0.85 43 0 0 3716.5 3774 39 1716 1747.2  1590.504 1616.804 2.000 2.000 0.976 N/A 867 5 5 84 N/A 60 188 59 94 116 0.90
791.5 790.5 32 33 no yes no 1 32.5 9.8 40 115 115 Sand 10.7 1 50 50 41 0.28 0.84 42 0 0 3831.5 3889 39 1778.4 1809.6 1643.104 1669.404 2.000 2.000 0.954 N/A 873 5 5 89 N/A 60 188 63 94 119 0.91
790.5 789.5 33 34 no yes no 1 335 10.1 40 115 115 Sand 11.0 1 50 50 41 0.29 0.84 42 0 0 3946.5 4004 39 1840.8 1872 1695.704 1722.004 2.000 2.000 0.933 N/A 878 6 6 95 N/A 60 188 66 94 122 0.92
789.5 788.5 34 35 no yes no 1 34.5 104 40 115 115 Sand 11.3 1 50 50 41 0.29 0.83 41 0 0 4061.5 4119 39 1903.2 1934.4 1748.304 1774.604 2.000 2.000 0.913 N/A 883 6 6 100 N/A 60 188 70 94 125 0.85
788.5 787.5 35 36 no yes no 1 35.5 10.7 43 115 115 Sand 11.6 1 54 50 41 0.27 0.83 45 0 0 4176.5 4234 39 1965.6 1996.8 1800.904 1827.204 2.000 2.000 0.914 N/A 934 6 6 106 N/A 60 188 74 94 128 0.85
787.5 786.5 36 37 no yes no 1 36.5 11.0 43 115 115 Sand 11.9 1 54 50 41 0.27 0.82 44 0 0 4291.5 4349 39 2028 2059.2  1853.504 1879.804 2.000 2.000 0.895 N/A 939 6 6 112 N/A 60 188 79 94 131 0.86
786.5 785.5 37 38 no yes no 1 37.5 11.3 43 115 115 Sand 12.2 18 54 50 41 0.27 0.82 44 0 0 4406.5 4464 39 2090.4 2121.6 1906.104 1932.404 2.000 2.000 0.878 N/A 944 6 6 118 N/A 60 188 83 94 134 0.87
785.5 784.5 38 39 no yes no 1 38.5 11.6 43 115 115 Sand 125 1 54 50 41 0.28 0.81 44 0 0 4521.5 4579 39 2152.8 2184 1958.704 1985.004 2.000 2.000 0.861 N/A 948 6 6 124 N/A 60 188 87 94 138 0.88
784.5 783.5 39 40 no yes no 1 39.5 11.9 43 115 115 Sand 12.8 1 54 50 41 0.28 0.80 43 0 0 4636.5 4694 39 2215.2 2246.4 2011.304 2037.604 2.000 2.000 0.845 N/A 953 6 6 130 N/A 59 184 91 92 139 1.00
783.5 782.5 40 41 no yes no 1 40.5 12.2 39 115 115 Sand 13.1 1 49 49 40 0.31 0.78 38 0 0 4751.5 4809 38 2277.6 2308.8 2063.904 2090.204 2.000 2.000 0.800 N/A 888 6 6 136 N/A 59 184 95 92 142 1.01
782.5 781.5 41 42 no yes no 1 41.5 12.5 39 115 115 Sand 134 1 49 49 40 0.31 0.77 38 0 0 4866.5 4924 38 2340 2371.2 2116.504 2142.804 2.000 2.000 0.786 N/A 892 6 6 141 N/A 59 184 99 92 145 1.02
781.5 780.5 42 43 no yes no 1 42.5 12.8 39 115 115 Sand 13.7 1 49 49 40 0.32 0.76 37 0 0 4981.5 5039 38 2402.4 2433.6 2169.104 2195.404 2.000 2.000 0.773 N/A 896 6 6 147 N/A 59 184 103 92 148 1.03
780.5 779.5 43 44 no yes no 1 435 13.1 39 115 115 Sand 14.0 1 49 49 40 0.32 0.76 37 0 0 5096.5 5154 37 2464.8 2496 2221.704 2248.004 2.000 2.000 0.760 N/A 900 6 6 153 N/A 59 184 107 92 151 1.04
779.5 778.5 44 45 no yes no 1 445 13.4 39 115 115 Sand 14.3 1 49 49 40 0.32 0.75 37 0 0 5211.5 5269 37 2527.2 2558.4 2274.304 2300.604 2.000 2.000 0.748 N/A 905 6 6 158 N/A 60 188 111 94 156 0.76
778.5 777.5 45 46 no yes no 1 455 13.7 61 115 115 Sand 14.6 1 76 50 41 0.24 0.80 50 0 0 5326.5 5384 40 2589.6 2620.8 2326.904 2353.204 2.000 2.000 0.785 N/A 1054 7 7 165 N/A 60 188 115 94 159 0.76
777.5 776.5 46 47 no yes no 1 46.5 14.0 61 115 115 Sand 14.9 1 76 50 41 0.24 0.80 50 0 0 5441.5 5499 40 2652 2683.2 2379.504 2405.804 2.000 2.000 0.773 N/A 1063 7 7 172 N/A 60 188 120 94 163 0.76
776.5 775.5 47 48 no yes no 1 47.5 14.3 61 115 115 Sand 15.2 1 76 50 41 0.24 0.79 50 0 0 5556.5 5614 40 2714.4 2745.6  2432.104 2458.404 2.000 2.000 0.763 N/A 1071 7 7 178 N/A 60 188 125 94 166 0.76
775.5 774.5 48 49 no yes no 1 48.5 14.6 61 115 115 Sand 15.5 1 76 50 41 0.24 0.79 50 0 0 5671.5 5729 40 2776.8 2808 2484.704 2511.004 2.000 2.000 0.752 N/A 1079 7 7 185 N/A 60 188 130 94 170 0.76
774.5 773.5 49 50 no yes no 1 49.5 14.9 61 115 115 Sand 15.8 1 76 50 41 0.24 0.78 50 0 0 5786.5 5844 40 2839.2 2870.4 2537.304 2563.604 2.000 2.000 0.742 N/A 1087 7 7 192 N/A 60 188 134 94 174 0.78
773.5 772.5 50 51 no yes no 1 50.5 15.2 50 115 115 Sand 16.1 1 63 50 41 0.25 0.77 48 0 0 5901.5 5959 40 2901.6 2932.8 2589.904 2616.204 2.000 2.000 0.732 N/A 1095 7 7 199 N/A 60 188 139 94 177 0.79
772.5 771.5 51 52 no yes no 1 51.5 15.5 50 115 115 Sand 16.4 1 63 50 41 0.25 0.77 48 0 0 6016.5 6074 40 2964 2995.2 2642.504 2668.804 2.000 2.000 0.723 N/A 1103 7 7 206 N/A 60 188 144 94 181 0.79
771.5 770.5 52 53 no yes no 1 52.5 15.8 50 115 115 Sand 16.7 1 63 50 41 0.25 0.76 48 0 0 6131.5 6189 40 3026.4 3057.6 2695.104 2721.404 2.000 2.000 0.714 N/A 1111 7 7 213 N/A 60 188 149 94 185 0.80
770.5 769.5 53 54 no yes no 1 53.5 16.1 50 115 115 Sand 17.0 1 63 50 41 0.26 0.76 47 0 0 6246.5 6304 40 3088.8 3120 2747.704 2774.004 2.000 2.000 0.705 N/A 1119 7 7 220 N/A 60 188 154 94 189 0.80
769.5 768.5 54 55 no yes no 1 54.5 16.4 50 115 115 Sand 17.3 1 63 50 41 0.26 0.75 47 0 0 6361.5 6419 40 3151.2 3182.4 2800.304 2826.604 2.000 2.000 0.697 N/A 1126 7 7 227 N/A 60 188 159 94 192 0.81
768.5 767.5 55 56 no yes no 1 55.5 16.7 50 115 115 Sand 17.6 1 63 50 41 0.26 0.75 47 0 0 6476.5 6534 40 3213.6 3244.8 2852.904 2879.204 2.000 2.000 0.688 N/A 1132 7 7 234 N/A 60 188 164 94 196 0.81
767.5 766.5 56 57 no yes no 1 56.5 17.0 50 115 115 Sand 17.9 1 63 50 41 0.26 0.74 46 0 0 6591.5 6649 40 3276 3307.2 2905.504 2931.804 2.000 2.000 0.679 N/A 1135 7 7 241 N/A 60 188 169 94 200 0.82
766.5 765.5 57 58 no yes no 1 57.5 17.3 50 115 115 Sand 18.2 1 63 50 41 0.26 0.74 46 0 0 6706.5 6764 40 33384 3369.6 2958.104 2984.404 2.000 2.000 0.671 N/A 1139 7 7 248 N/A 60 188 174 94 204 0.83
765.5 764.5 58 59 no yes no 1 58.5 17.6 50 115 115 Sand 18.5 1 63 50 41 0.26 0.73 46 0 0 6821.5 6879 40 3400.8 3432 3010.704 3037.004 2.000 2.000 0.662 N/A 1142 7 7 255 N/A 60 188 179 94 207 0.83
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PROJECT SITE LANZIT BRIDGE - CIDH Piles
SOIL PROFILE (BORING) BEGINS AT ELEVATION 823.5 feet Overburden at Ground Surface for Limit State 0 psf Octagon Calculator Group Design Load 684 kips
PILE BEGINS AT GROUND ELEVATION 823.5 feet PILE SHAPE circular Given total width= 1.25 ft Pile Group Width 2 feet
SCOUR DEPTH CONSIDERED 6.5 feet Pile Side (Only for Square or Octagonal Piles) feet Octagon Side= 0.517767 ft Pile Group Length 39.26 feet
For other piles (perimeter) 6.283185 feet
For other piles (area) 3.141593  ft2
LIMIT STATE CONSIDERED Service Information for Round Piles to be provided below:
Pile Diameter (top) 2 feet
Pile Diameter ( tlp) 2 feet convert California sampler bIo?vZZuri::;iztlsoPn'l'sand use SPT blowcounts only
Specified Length of Pile 45 feet Correction for borehole diameter Dg (in) 4 Cs 1.00
Estimated Initial Pile Tip Elevation 7735 feet Correction for sampling method no liner Cs 1
. Resistance Factor for Side Friction Stick Up Length feet Correction for energy ratio Ce 1.25
Boring: B-3 1 8
Resistance Factor for End Bearing 1 Taper Angle w 0.000 deg Correction for rod length Fstickup (ft) 3 see Cg
Reduction Factor for Caving or poor construction 1.00 Pile Embedment Depth 2 feet
Reduction Factor for Group Effects 0.76 into bearing stratum
Predrilling Reduction fraction for side resistance<1.0 1
FHWA-HI-10-016(Beta and Alpha Methods)
To compute Cn —_ To compute Stresses for Limit State
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feet feet feet feet yes/no yes/no yes/no feet feet | meters | blowcounts pcf pcf psf m % blowcount|blowcount| degrees blowcount psf psf psf psf degrees psf psf psf psf feet feet psf kips kips kips ksf kips Kips Kips Kips (inches)
823.5 821.5 0 2 no no no 2 1 0.3 7 110 0.001 Sand 1.2 0.75 7 7 29 0.53 4.76 11 0 0 110 220 30 0 0 0.001 0.002 2.000 2.000 1.786 N/A 0 0 0 0 N/A 18 57 0 57  N/A N/A
821.5 820.5 2 3 no no no 1 2.5 0.8 16 110 0.001 Sand 1.7 0.75 15 15 31 0.40 2.24 26 0 0 275 330 34 0 0 0.0025 0.003 2.000 2.000 2.463 N/A 0 0 0 0 N/A 18 57 0 57 N/A N/A
820.5 819.5 3 4 no no no 1 3.5 1.1 16 110 0.001 Sand 2.0 0.75 15 15 31 0.40 1.96 26 0 0 385 440 34 0 0 0.0035 0.004 2.000 2.000 2.463 N/A 0 0 0 0 N/A 7 21 0 21 N/A N/A
819.5 818.5 4 5 no no no 1 4.5 1.4 6 115 0.001 Sand 2.3 0.75 6 6 29 0.55 2.21 10 0 0 497.5 555 30 0 0 0.0045 0.005 2.000 2.000 1.721 N/A 0 0 0 0 N/A 7 21 0 21 N/A N/A
818.5 817.5 5 6 no no no 1 5.5 1.7 6 115 0.001 Sand 2.6 0.75 6 6 29 0.55 1.97 10 0 0 612.5 670 30 0 0 0.0055 0.006 2.000 2.000 1.721 N/A 0 0 0 0 N/A 34 106 0 106 N/A N/A
817.5 816.5 6 7 no no no 1 6.5 2.0 30 115 0.001 Sand 2.9 0.75 28 28 35 0.30 1.38 39 0 0 727.5 785 38 0 0 0.0065 0.007 2.000 2.000 3.275 N/A 0 0 0 0 N/A 34 106 0 106 N/A N/A
816.5 815.5 7 8 no yes no 1 7.5 2.3 30 115 120 Sand 3.2 0.75 28 28 35 0.31 1.33 38 0 0 842.5 900 38 31.2 62.4 28.807 57.607 2.000 2.000 3.181 N/A 49 0 0 0 N/A 25 78 0 78 59 0.88
815.5 814.5 8 9 no yes no 1 8.5 2.6 22 115 120 Sand 3.5 0.75 21 21 33 0.38 1.35 28 0 0 957.5 1015 35 93.6 124.8 86.407 115.207 2.000 2.000 2.591 N/A 111 1 1 1 N/A 25 78 1 78 60 0.92
814.5 813.5 9 10 no yes no 1 9.5 2.9 22 115 120 Sand 3.8 0.75 21 21 33 0.39 1.30 27 0 0 1072.5 1130 35 156 187.2 144.007 172.807 2.000 2.000 2.528 N/A 178 1 1 2 N/A 33 104 2 104 81 0.73
813.5 812.5 10 11 no yes no 1 10.5 3.2 26 115 115 Sand 4.1 0.85 28 28 35 0.34 1.22 34 0 0 1187.5 1245 37 218.4 249.6 199.107 225.407 2.000 2.000 2.561 N/A 265 2 2 4 N/A 33 104 4 104 82 0.76
812.5 811.5 11 12 no yes no 1 11.5 3.5 26 124 124 Sand 4.4 0.85 28 28 35 0.35 1.18 33 0 0 1307 1369 36 280.8 312 256.207 287.007 2.000 2.000 2.176 N/A 287 2 2 6 N/A 33 104 6 104 83 0.78
811.5 810.5 12 13 no yes no 1 12.5 3.8 26 124 124 Sand 4.7 0.85 28 28 35 0.35 1.15 32 0 0 1431 1493 36 343.2 3744  317.807 348.607 2.000 2.000 1.893 N/A 307 2 2 8 N/A 60 188 8 188 149 0.49
810.5 809.5 13 14 no yes no 1 13.5 4.1 49 124 124 Sand 5.0 0.85 52 50 41 0.24 1.08 50 0 0 1555 1617 40 405.6 436.8  379.407 410.207 2.000 2.000 2.518 N/A 551 3 3 11 N/A 60 188 11 188 152 0.49
809.5 808.5 14 15 no yes no 1 14.5 4.4 49 124 124 Sand 5.3 0.85 52 50 41 0.24 1.06 50 0 0 1679 1741 40 468 499.2  441.007 471.807 2.000 2.000 2.286 N/A 582 4 4 15 N/A 40 124 15 124 105 0.71
808.5 807.5 15 16 no yes no 1 15.5 4.7 31 124 124 Sand 5.6 0.85 33 33 36 0.33 1.05 35 0 0 1803 1865 37 530.4 561.6  502.607 533.407 2.000 2.000 1.590 N/A 419 3 3 17 N/A 40 124 17 124 107 0.72
807.; [NB06S 16 17 no yes no 1 16.5 5.0 31 124 124 Sand 5.9 0.85 33 33 36 0.34 1.03 34 0 0 1927 1989 37 592.8 624 564207 595.007 2.000 2000 1472 N/A 432 3 3 20 N/A 44 139 20 130 2N NGEE
806.5 805.5 17 18 no yes no 1 17.5 5.3 31 124 124 Sand 6.2 0.95 37 37 37 0.32 1.01 37 0 0 2051 2113 38 655.2 686.4 625.807 656.607 2.000 2.000 1.486 N/A 497 3 3 23 N/A 44 139 23 139 123 0.68
805.5 804.5 18 19 no yes no 1 18.5 5.6 31 124 124 Sand 6.5 0.95 37 37 37 0.32 0.99 36 0 0 2175 2237 37 717.6 748.8 687.407 718.207 2.000 2.000 1.394 N/A 510 3 3 26 N/A 44 139 26 139 125 0.69
804.5 803.5 19 20 no yes no 1 19.5 5.9 31 124 124 Sand 6.8 0.95 37 37 37 0.32 0.97 36 0 0 2299 2361 37 780 811.2 749.007 779.807 2.000 2.000 1.316 N/A 521 3 3 30 N/A 36 112 30 112 108 0.87
803.5 802.5 20 21 no yes no 1 20.5 6.2 25 124 124 Sand 7.1 0.95 30 30 36 0.38 0.95 28 0 0 2423 2485 35 842.4 873.6 810.607 841.407 2.000 2.000 1.084 N/A 435 3 3 32 N/A 36 112 32 112 110 0.89
802.5 801.5 21 22 no yes no 1 21.5 6.5 25 124 124 Sand 7.4 0.95 30 30 36 0.38 0.93 28 0 0 2547 2609 35 904.8 936 872.207 903.007 2.000 2.000 1.034 N/A 444 3 3 35 N/A 36 112 35 112 112 0.91
801.5 800.5 22 23 no yes no 1 22.5 6.8 25 124 124 Sand 7.7 0.95 30 30 36 0.38 0.91 27 0 0 2671 2733 35 967.2 998.4  933.807 964.607 2.000 2.000 0.989 N/A 453 3 3 38 N/A 36 112 38 112 114 0.92
800.5 799.5 23 24 no yes no 1 23.5 7.1 25 124 124 Sand 8.0 0.95 30 30 36 0.39 0.90 27 0 0 2795 2857 35 1029.6  1060.8  995.407 1026.207 2.000 2.000 0.950 N/A 462 3 3 41 N/A 36 112 41 112 116 0.94
799.5 7985 24 25 no yes no 1 24.5 7.4 25 124 124 Sand 8.3 0.95 30 30 36 0.39 0.88 26 0 0 2919 2981 35 1092 1123.2 1057.007 1087.807 2.000 2.000 0.914 N/A 470 3 3 44 N/A 44 139 44 139 139 0.76
798.5 7975 25 26 no yes no 1 25.5 7.7 31 113 113 Sand 8.6 0.95 37 37 37 0.35 0.88 32 0 0 3037.5 3094 36 1154.4  1185.6 1113.107 1138.407 2.000 2.000 1.008 N/A 577 4 4 47 N/A 44 139 47 139 142 0.77
797.5 796.5 26 27 no yes no 1 26.5 8.0 31 113 113 Sand 8.9 0.95 37 37 37 0.35 0.87 32 0 0 3150.5 3207 36 1216.8 1248  1163.707 1189.007 2.000 2.000 0.979 N/A 583 4 4 51 N/A 44 139 51 139 144 0.78
796.5 795.5 27 28 no yes no 1 27.5 8.3 31 113 113 Sand 9.2 0.95 37 37 37 0.35 0.86 32 0 0 3263.5 3320 36 1279.2 1310.4 1214.307 1239.607 2.000 2.000 0.951 N/A 589 4 4 55 N/A 44 139 55 139 147 0.79
795.5 794.5 28 29 no yes no 1 28.5 8.6 31 113 113 Sand 9.5 0.95 37 37 37 0.36 0.85 31 0 0 3376.5 3433 36 1341.6 1372.8 1264.907 1290.207 2.000 2.000 0.925 N/A 595 4 4 59 N/A 44 139 59 139 150 0.80
794.5 793.5 29 30 no yes no 1 29.5 8.9 31 113 113 Sand 9.8 0.95 37 37 37 0.36 0.84 31 0 0 3489.5 3546 36 1404 1435.2  1315.507 1340.807 2.000 2.000 0.902 N/A 601 4 4 62 N/A 60 188 62 188 191 0.57
793.5 792.5 30 31 no yes no 1 30.5 9.2 40 113 113 Sand 10.1 1 50 50 41 0.28 0.86 43 0 0 3602.5 3659 39 1466.4 1497.6  1366.107 1391.407 2.000 2.000 1.077 N/A 825 5 5 68 N/A 60 188 68 188 195 0.58
792.5 7915 31 32 no yes no 1 31.5 9.5 40 115 115 Sand 10.4 1 50 50 41 0.28 0.85 43 0 0 3716.5 3774 39 1528.8 1560  1417.707 1444.007 2.000 2.000 1.049 N/A 831 5 5 73 N/A 60 188 73 188 199 0.58
791.5 790.5 32 33 no yes no 1 32.5 9.8 40 115 115 Sand 10.7 1 50 50 41 0.28 0.84 42 0 0 3831.5 3889 39 1591.2 1622.4 1470.307 1496.607 2.000 2.000 1.023 N/A 837 5 5 78 N/A 60 188 78 188 203 0.59
790.5 789.5 33 34 no yes no 1 33.5 10.1 40 115 115 Sand 11.0 1 50 50 41 0.29 0.84 42 0 0 3946.5 4004 39 1653.6  1684.8 1522.907 1549.207 2.000 2.000 0.998 N/A 843 5 5 83 N/A 60 188 83 188 207 0.60
789.5 7885 34 35 no yes no 1 34.5 10.4 40 115 115 Sand 11.3 1 50 50 41 0.29 0.83 41 0 0 4061.5 4119 39 1716 1747.2  1575.507 1601.807 2.000 2.000 0.974 N/A 849 5 5 89 N/A 60 188 89 188 211 0.55
788.5 7875 35 36 no yes no 1 35.5 10.7 43 115 115 Sand 11.6 1 54 50 41 0.27 0.83 45 0 0 4176.5 4234 39 1778.4  1809.6 1628.107 1654.407 2.000 2.000 0.974 N/A 900 6 6 94 N/A 60 188 94 188 215 0.56
787.5 7865 36 37 no yes no 1 36.5 11.0 43 115 115 Sand 11.9 1 54 50 41 0.27 0.82 44 0 0 4291.5 4349 39 1840.8 1872  1680.707 1707.007 2.000 2.000 0.953 N/A 906 6 6 100 N/A 60 188 100 188 219 0.56
786.5 785.5 37 38 no yes no 1 37.5 11.3 43 115 115 Sand 12.2 1 54 50 41 0.27 0.82 44 0 0 4406.5 4464 39 1903.2  1934.4 1733.307 1759.607 2.000 2.000 0.932 N/A 911 6 6 106 N/A 60 188 106 188 224 0.57
785.5 7845 38 39 no yes no 1 38.5 11.6 43 115 115 Sand 12.5 1 54 50 41 0.28 0.81 44 0 0 4521.5 4579 39 1965.6  1996.8 1785.907 1812.207 2.000 2.000 0.913 N/A 917 6 6 111 N/A 60 188 111 188 228 0.57
784.5 783.5 39 40 no yes no 1 39.5 11.9 43 115 115 Sand 12.8 1 54 50 41 0.28 0.80 43 0 0 4636.5 4694 39 2028 2059.2 1838.507 1864.807 2.000 2.000 0.894 N/A 922 6 6 117 N/A 59 184 117 184 229 0.65
783.5 782.5 40 41 no yes no 1 40.5 12.2 39 115 115 Sand 13.1 1 49 49 40 0.31 0.78 38 0 0 4751.5 4809 38 2090.4 2121.6 1891.107 1917.407 2.000 2.000 0.844 N/A 858 5 5 123 N/A 59 184 123 184 233 0.66
782.5 781.5 41 42 no yes no 1 41.5 125 39 115 115 Sand 134 1 49 49 40 0.31 0.77 38 0 0 4866.5 4924 38 2152.8 2184 1943.707 1970.007 2.000 2.000 0.828 N/A 863 5 5 128 N/A 59 184 128 184 237 0.66
781.5 780.5 42 43 no yes no 1 42.5 12.8 39 115 115 Sand 13.7 1 49 49 40 0.32 0.76 37 0 0 4981.5 5039 38 2215.2 2246.4  1996.307 2022.607 2.000 2.000 0.813 N/A 868 5 5 134 N/A 59 184 134 184 241 0.67
780.5 779.5 43 44 no yes no 1 43.5 13.1 39 115 115 Sand 14.0 1 49 49 40 0.32 0.76 37 0 0 5096.5 5154 37 2277.6 2308.8 2048.907 2075.207 2.000 2.000 0.798 N/A 872 5 5 139 N/A 59 184 139 184 245 0.67
779.5 7785 44 45 no yes no 1 44.5 13.4 39 115 115 Sand 14.3 1 49 49 40 0.32 0.75 37 0 0 5211.5 5269 37 2340 2371.2 2101.507 2127.807 2.000 2.000 0.785 N/A 877 6 6 144 N/A 60 188 144 188 253 0.49
778.5 7775 45 46 no yes no 1 45.5 13.7 61 115 115 Sand 14.6 1 76 50 41 0.24 0.80 50 0 0 5326.5 5384 40 2402.4  2433.6 2154.107 2180.407 2.000 2.000 0.825 N/A 1026 6 6 151 N/A 60 188 151 188 258 0.49
777.5 7765 46 47 no yes no 1 46.5 14.0 61 115 115 Sand 14.9 1 76 50 41 0.24 0.80 50 0 0 5441.5 5499 40 2464.8 2496  2206.707 2233.007 2.000 2.000 0.812 N/A 1034 6 6 157 N/A 60 188 157 188 263 0.49
776.5 7755 47 48 no yes no 1 47.5 14.3 61 115 115 Sand 15.2 1 76 50 41 0.24 0.79 50 0 0 5556.5 5614 40 2527.2  2558.4 2259.307 2285.607 2.000 2.000 0.800 N/A 1043 7 7 164 N/A 60 188 164 188 268 0.49
775.5 7745 48 49 no yes no 1 48.5 14.6 61 115 115 Sand 15.5 1 76 50 41 0.24 0.79 50 0 0 5671.5 5729 40 2589.6  2620.8 2311.907 2338.207 2.000 2.000 0.788 N/A 1052 7 7 171 N/A 60 188 171 188 273 0.49
774.5 773.5 49 50 no yes no 1 49.5 14.9 61 115 115 Sand 15.8 1 76 50 41 0.24 0.78 50 0 0 5786.5 5844 40 2652 2683.2 2364.507 2390.807 2.000 2.000 0.777 N/A 1060 7 7 177 N/A 60 188 177 188 278 0.51
773.5 7725 50 51 no yes no 1 50.5 15.2 50 115 115 Sand 16.1 1 63 50 41 0.25 0.77 48 0 0 5901.5 5959 40 2714.4  2745.6 2417.107 2443.407 2.000 2.000 0.766 N/A 1069 7 7 184 N/A 60 188 184 188 283 0.51
772.5 771.5 51 52 no yes no 1 51.5 15.5 50 115 115 Sand 16.4 1 63 50 41 0.25 0.77 48 0 0 6016.5 6074 40 2776.8 2808 2469.707 2496.007 2.000 2.000 0.755 N/A 1077 7 7 191 N/A 60 188 191 188 288 0.52
771.5 770.5 52 53 no yes no 1 52.5 15.8 50 115 115 Sand 16.7 1 63 50 41 0.25 0.76 48 0 0 6131.5 6189 40 2839.2 2870.4  2522.307 2548.607 2.000 2.000 0.745 N/A 1085 7 7 198 N/A 60 188 198 188 293 0.52
770.5 769.5 53 54 no yes no 1 53.5 16.1 50 115 115 Sand 17.0 1 63 50 41 0.26 0.76 47 0 0 6246.5 6304 40 2901.6 2932.8 2574907 2601.207 2.000 2.000 0.735 N/A 1093 7 7 204 N/A 60 188 204 188 299 0.52
769.5 768.5 54 55 no yes no 1 54.5 16.4 50 115 115 Sand 17.3 1 63 50 41 0.26 0.75 47 0 0 6361.5 6419 40 2964 2995.2  2627.507 2653.807 2.000 2.000 0.726 N/A 1101 7 7 211 N/A 60 188 211 188 304 0.53
768.5 767.5 55 56 no yes no 1 55.5 16.7 50 115 115 Sand 17.6 1 63 50 41 0.26 0.75 47 0 0 6476.5 6534 40 3026.4  3057.6 2680.107 2706.407 2.000 2.000 0.716 N/A 1107 7 7 218 N/A 60 188 218 188 309 0.53
767.5 766.5 56 57 no yes no 1 56.5 17.0 50 115 115 Sand 17.9 1 63 50 41 0.26 0.74 46 0 0 6591.5 6649 40 3088.8 3120  2732.707 2759.007 2.000 2.000 0.706 N/A 1110 7 7 225 N/A 60 188 225 188 314 0.53
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