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Project Description and Scope 

This project involves the complete replacement of an existing bridge carrying US 45 over 
Bear Creek in White County. The project site is located in Section 5, Range 8E, 
Township 7S, in the 3rd Principal Meridian, two and a half miles south of Norris City. A 
Location Map is presented in Exhibit A. 
 
The existing bridge at this location, SN 097-0013, was originally constructed in 1924 and 
the superstructure was replaced in 1954. It is a two-span structure with a rolled steel beam 
superstructure supported on a concrete wall pier and stub abutments. The pier and 
abutments are supported on timber piles. The approaches rest on bents added in 1954 
supported by precast concrete piles. The 1954 plans call for the precast concrete piles to 
be driven to 25-ton capacity with estimated lengths of 35 ft at both approaches. The bridge 
measures 88’-2” back-to-back abutments and 36’-4” out to out, with no skew. 
 
Per the preliminary Type, Size & Location Plan (TSL), the proposed structure is a 3-span 
bridge with W27 rolled steel beams supported on integral abutments and pile bent piers 
with encasement walls.  The proposed structure will have a back-to-back abutment length 
of 143’-8”, out-to-out width of 34’-10” and no skew. The roadway will be on horizontal and 
vertical tangent alignments. The proposed abutments will be constructed on existing 
embankments due to increased bridge length. The proposed profile will be less than 1 foot 
higher than the existing profile. US 45 will be closed during construction and traffic will be 
detoured. The new abutment and pier foundations will be located to avoid conflict with the 
existing substructure units. The new structures are to be designed following LRFD Bridge 
Design Specifications. 
 
See Preliminary TSL attached in Exhibit B for further information about the proposed 
structure. 
 
Field Exploration 
 
Subsurface Exploration and Testing 
 
The site is located in a rural area. Wooded areas surround the site at all 4 quadrants, with 
farmland just beyond to the east and southwest.  The structure crosses over Bear Creek, 
which has a channel width varying from 13 to 24 feet. Overhead power lines run parallel 
to the road on the east, but are offset from the bridge by about 100 feet. There are no 
other known utilities near the structure. 
 
The subsurface investigation consisted of two borings (1-S and 2-S) drilled by IDOT 
District 9 personnel in October of 2018. 1-S was drilled in the embankment behind the 
south abutment; 2-S was drilled in the embankment behind the north abutment. Boring 
locations can be found in the Preliminary TSL in Exhibit B. 
 
Beginning at the ground surface, standard penetration tests (SPT) were conducted every 
2.5 feet according to AASHTO T 206, using a Hollow Stem Auger. Boring depths range 
from 54.7 to 55.5 feet and were terminated in dense sandstone. 
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Subsurface Conditions 
 
While drilling, groundwater was encountered at elevations 340.6 and 355.6. 
Groundwater elevations at completion and after 24 hours were not recorded. 
 
The borings showed 38 feet of cohesive soils with Qu values between 0.0-3.1 tsf. Below 
these layers was sand with SPT (N) blow counts ranged from 5 blows per foot to 100 
blows in 3 inches. Both borings terminated in sandstone.  
 
Further descriptions of the soil conditions encountered in the borings are presented in the 
Soil Borings attached in Exhibit D and the Subsurface Data Profile in Exhibit C. 
 
Geotechnical Evaluations 
 
Settlement 
 
Per the preliminary TSL, the estimated profile raise at the north and south abutments is 
0.86 feet and 0.43 feet, respectively. The proposed abutments will be located behind the 
existing abutments on existing embankments, resulting in a maximum calculated 
settlement of 0.2 inches. Since the settlement is less than 0.4 inches, downdrag forces 
are not significant and no pre-coring will be required. 

 
Slope Stability 
 
Preliminary stability analyses using Bishop’s method were performed for both abutments.  
According to AASHTO LRFD 11.6.3.7, the required resistance factor for slope stability is 
0.65 which is equivalent to factor of safety of 1.54. The slope stability models rendered a 
worst-case factor of safety of 1.82. As per IDOT Geotechnical Manual 6.12.4.1, the 
minimum required factor of safety under the effect of seismic loads is 1. The seismic slope 
stability yielded a worst-case factor of safety of 1.31. The horizontal coefficient was 
calculated according to FHWA-NHI-11-032. The horizontal coefficient for the abutments 
is 0.15g. Slope stability analyses are presented in Exhibit G. No stability problems are 
expected. 
 
Seismic Considerations 
 
Based on the method described in the IDOT Design Guide LRFD Soil Site Class Definition, 
Soil Site Class C controls. The Design Spectral Acceleration at 1.0 sec (SD1) is 0.233g and 
at 0.2 sec (SDs) is 0.646g. These values are based on a 1000 year design return period 
earthquake.  According to AASHTO LRFD 3.10.6 the Seismic Performance Zone is 2 
based on the 1.0 second Design Spectral Acceleration. 
 
Liquefaction analysis was performed using the IDOT Liquefaction Analysis spreadsheet 
for each boring at the proposed bridge. No liquefaction was found within the first 60 ft of 
the soil borings. Liquefaction calculations are presented in Exhibit E. 
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Scour 
  

With integral abutments protected by riprap, the design scour elevation is set at the bottom 
of the abutment cap per IDOT Bridge Manual 2.3.6.3.2 See Table 1 for the Scour Elevation 
Table.  
 

Event/Limit 
State 

Design Scour Elevations (ft.)
N. Abut. Pier 1 Pier 2 S. Abut. Item 113

Q100 373.4 359.2 359.8 373.0 

5 
Q200 373.4 357.4 358.1 373.0 

Design 373.4 359.2 359.8 373.0 
Check 373.4 357.4 358.1 373.0 

Table 1 

 Foundation Recommendations 
 
Following is the summary of preliminary factored vertical loads for the AASHTO LRFD 
Strength I load combination provided by ESCA Consultants, Inc.  The Extreme Event I 
load combination was estimated to be 75% of Strength I. 
 
Strength I Load Combination 
Abutments    800 kips 
Piers   1110 kips 
 
Abutments 
 
Due to IDOT’s strong desire for a jointless structure, integral abutments will be provided.  
Per IDOT ABD Memoranda 19.8, all pile types are permissible for an effective expansion 
length of 70.1’. Unless the abutment type is changed, spread footings and drilled shafts 
are not allowed for integral abutments as per the IDOT Bridge Manual. 
 
Driven pile foundation design does not include a seismic case since no liquefiable soils 
are present. Analyses have been performed using the Modified IDOT Static Method for 
estimating nominal pile resistance. Pile size calculations are presented in Exhibit F and 
summarized in Tables 2 and 3.  Metal shell piles are not included due to risk of damage 
driving through dense layers.  The estimated lengths include a 2-foot embedment into the 
abutment cap and are based on top of pile elevations of 374.95 at the south abutment and 
375.38 at the north abutment. Rn values in the tables represent the maximum nominal 
required bearing.  Per IDOT Bridge Manual 3.10.1.6, the suggested upper limit for pile 
length is 50 ft for HP 8’s, 75 ft for HP 10’s and 100 ft for HP 12’s. 
 

Location Pile Size 

Rn 
Nominal 
Required 
Bearing 
(kips)

RF 
Factored 

Resistance 
Available 

(kips)

Estimated 
Pile Length 

(ft) 

Pile Tip 
Elev. 

Estimated 
Embedment 
into rock (ft) 

N
or

th
 A

bu
tm

e
n

t 
S

N
 0

97
-0

0
82

 
S

tr
en

gt
h 

Li
m

it 
S

ta
te

  

HP 10x42 

96 53 34 341.38 - 
126 69 40 335.38 - 
182 100 42 333.38 - 
239 132 45 330.38 - 
296 163 47 328.38 - 
335 184 49 326.38 0 

Table 2 
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Location Pile Size 

Rn 
Nominal 
Required 
Bearing 
(kips) 

RF 
Factored 

Resistance 
Available 

(kips) 

Estimated 
Pile Length 

(ft) 

Pile Tip 
Elev. 

Estimated 
Embedment 
into rock (ft) 

N
or

th
 A

bu
tm

e
n

t 
S

N
 0

97
-0

0
82

 
S

tr
en

gt
h 

Li
m

it 
S

ta
te

  
HP 12x53 

117 65 34 341.38 - 
151 83 40 335.38 - 
219 120 42 333.38 - 
287 158 45 330.38 - 
354 195 47 328.38 - 
418 230 49 326.38 0 

HP 12x63 

120 66 34 341.38 - 
158 87 40 335.38 - 
227 125 42 333.38 - 
295 162 45 330.38 - 
364 200 47 328.38 - 
413 227 49 326.38 0 
497 273 50 325.38 1 

HP 14x73 

95 52 32 343.38 - 
142 78 34 341.38 - 
187 103 40 335.38 - 
268 147 42 333.38 - 
350 192 45 330.38 - 
431 237 47 328.38 - 
489 269 49 326.38 0 
578 318 50 325.38 1 

HP 14x89 

96 53 32 343.38 - 
145 80 34 341.38 - 
196 108 40 335.38 - 
278 153 42 333.38 - 
360 198 45 330.38 - 
442 243 47 328.38 - 
500 275 49 326.38 0 
705 388 51 324.38 2 

HP 14x102 

97 53 32 343.38 - 
147 81 34 341.38 - 
203 112 40 335.38 - 
286 157 42 333.38 - 
368 202 45 330.38 - 
450 248 47 328.38 - 
507 279 49 326.38 0 
810 445 51 324.38 2 

HP 14x117 

98 54 32 343.38 - 
149 82 34 341.38 - 
212 117 40 335.38 - 
295 162 42 333.38 - 
378 208 45 330.38 - 
461 254 47 328.38 - 
517 284 49 326.38 0 
929 511 52 323.38 3 

Table 2 (continued) 
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Location Pile Size 

Rn 
Nominal 
Required 
Bearing 
(kips) 

RF 
Factored 

Resistance 
Available 

(kips) 

Estimated 
Pile Length 

(ft) 

Pile Tip 
Elev. 

Estimated 
Embedment 
into rock (ft) 

S
ou

th
 A

b
ut

m
e

nt
 

S
N

 0
97

-0
0

82
  

S
tr

en
gt

h 
Li

m
it 

S
ta

te
 

HP 10x42 

96 53 36 338.95 - 
138 76 39 335.95 - 
143 79 41 333.95 - 
169 93 44 330.95 - 
226 124 46 328.95 - 
290 159 49 325.95 0 
335 184 50 324.95 1 

HP 12x53 

117 64 36 338.95 - 
166 91 39 335.95 - 
175 96 41 333.95 - 
203 112 44 330.95 - 
271 149 46 328.95 - 
347 191 49 325.95 0 
418 230 50 324.95 1 

HP 12x63 

118 65 36 338.95 - 
169 93 39 335.95 - 
179 98 41 333.95 - 
211 116 44 330.95 - 
279 154 46 328.95 - 
356 196 49 325.95 0 
497 273 51 323.95 2 

HP 14x73 

125 69 26 348.95 - 
136 75 29 345.95 - 
139 76 31 343.95 - 
139 77 34 340.95 - 
140 77 36 338.95 - 
201 110 39 335.95 - 
212 116 41 333.95 - 
249 137 44 330.95 - 
330 182 46 328.95 - 
421 232 49 325.95 0 
578 318 51 323.95 2 

HP 14x89 

109 60 24 350.95 - 
126 69 26 348.95 - 
138 76 29 345.95 - 
140 77 31 343.95 - 
141 77 34 340.95 - 
142 78 36 338.95 - 
205 113 39 335.95 - 
216 119 41 333.95 - 
259 142 44 330.95 - 
341 188 46 328.95 - 
431 237 49 325.95 0 
705 388 51 323.95 2 

HP 14x102 

110 61 24 350.95 - 
128 70 26 348.95 - 
140 77 29 345.95 - 
142 78 31 343.95 - 
142 78 34 340.95 - 
143 79 36 338.95 - 
207 114 39 335.95 - 
218 120 41 333.95 - 
266 146 44 330.95 - 
349 192 46 328.95 - 
438 241 49 325.95 0 
810 445 52 322.95 3 

Table 3 
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Location Pile Size 

Rn 
Nominal 
Required 
Bearing 
(kips) 

RF 
Factored 

Resistance 
Available 

(kips) 

Estimated 
Pile Length 

(ft) 

Pile Tip 
Elev. 

Estimated 
Embedment 
into rock (ft) 

S
ou

th
 A

b
ut

m
e

nt
 

S
N

 0
97

-0
0

82
  

S
tr

en
gt

h 
Li

m
it 

S
ta

te
 

HP 14x117 

111 61 24 350.95 - 
130 71 26 348.95 - 
142 78 29 345.95 - 
144 79 31 343.95 - 
144 79 34 340.95 - 
145 80 36 338.95 - 
211 116 39 335.95 - 
222 122 41 333.95 - 
276 152 44 330.95 - 
359 197 46 328.95 - 
447 246 49 325.95 0 
929 511 53 322.95 4 

Table 3 (continued) 

Piers 

There are multiple options for the type of foundation at the piers: Spread footing bearing 
on soil, pile-supported foundation, or drilled shaft foundation. 
 
Spread Footing on Soil:  Due to the weaker soil layers with an unconfined compressive 
strength of less than 2.0 tsf at the elevation of the pier footing and the rock layer over 40 
feet deep, spread footings are not recommended. 
 
Pile Supported: Using a pile bent with a single line of piles is appropriate for the bridge 
size and type. Analyses have been performed using the Modified IDOT Static Method for 
estimating nominal pile resistance and account for geotechnical losses due to scour. Pile 
size calculations are presented in Exhibit F and summarized in Tables 5 and 6.  Metal 
shell piles are not included due to risk of damage driving through dense layers.  The 
estimated lengths include 2 ft embedment into the pier cap and are based on top of pile 
elevations of 376.48 and 376.33 for piers 1 and 2 respectively. Rn values in tables 
represent the maximum nominal required bearing. 
 
Drilled Shafts: With the rock layers being very deep, drilled shafts would be 
uneconomical at this location.  
 

Estimated Top of Rock 
Elevations

Pier 1 Pier 2
326.1 325.6

Table 4 

Location Pile Size 

Rn 
Nominal 
Required 
Bearing 
(kips)

RF 
Factored 

Resistance 
Available 

(kips)

Estimated 
Pile 

Length (ft) 

Pile Tip 
Elev. 

Estimated 
Embedment 
into rock (ft) 

P
ie

r 
1 

S
N

 0
97

-0
0

82
 

S
tr

en
gt

h 
Li

m
it 

S
ta

te
 (

S
co

ur
) 

HP 10x42 

163 87 43 333.48 - 

219 118 46 330.48 - 

276 149 48 328.48 - 

318 172 50 326.48 0 

335 181 51 325.48 1 

Table 5 
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Location Pile Size 

Rn Nominal 
Required 
Bearing 
(kips) 

RF 
Factored 

Resistance 
Available 

(kips)

Estimated 
Pile Length 

(ft) 

Pile Tip 
Elev. 

Estimated 
Embedment 
into rock (ft) 

P
ie

r 
1 

S
N

 0
97

-0
0

82
 

S
tr

en
gt

h 
Li

m
it 

S
ta

te
 (

S
co

ur
) 

HP 12x53 

128 67 41 335.48 - 
196 104 43 333.48 - 
263 141 46 330.48 - 
331 178 48 328.48 - 
380 205 50 326.48 0 
418 227 51 325.48 1 

HP 12x63 

134 70 41 335.48 - 
203 108 43 333.48 - 
272 146 46 330.48 - 
340 184 48 328.48 - 
389 211 50 326.48 0 
497 270 51 325.48 1 

HP 14x73 

159 83 41 335.48 - 
240 128 43 333.48 - 
321 173 46 330.48 - 
403 217 48 328.48 - 
461 249 50 326.48 0 
578 314 51 325.48 1 

HP 14x89 

168 88 41 335.48 - 
250 133 43 333.48 - 
332 178 46 330.48 - 
414 223 48 328.48 - 
471 255 50 326.48 0 
705 383 52 324.48 2 

HP 14x102 

175 92 41 335.48 - 
257 137 43 333.48 - 
340 182 46 330.48 - 
422 228 48 328.48 - 
478 259 50 326.48 0 
810 441 53 323.48 3 

HP 14x117 

120 62 35 341.48 - 
183 97 41 335.48 - 
267 142 43 333.48 - 
350 188 46 330.48 - 
433 234 48 328.48 - 
488 264 50 326.48 0 
929 507 54 322.48 4 

Table 5 (continued) 

Location Pile Size 

Rn 
Nominal 
Required 
Bearing 
(kips) 

RF 
Factored 

Resistance 
Available 

(kips) 

Estimated 
Pile 

Length (ft) 

Pile Tip 
Elev. 

Estimated 
Embedment 
into rock (ft) 

P
ie

r 
2 

S
N

 0
97

-0
0

82
 

S
tr

en
gt

h 
Li

m
it 

S
ta

te
 

(S
co

ur
) 

 

HP 10x42 

147 79 45 331.33 - 
204 110 48 328.33 - 
261 141 50 326.33 0 
335 182 52 324.33 1 

HP 12x53 

149 79 43 333.33 - 
177 95 45 331.33 - 
245 132 48 328.33 - 
313 169 50 326.33 0 
418 228 52 324.33 1 

Table 6 
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Location Pile Size 

Rn 
Nominal 
Required 
Bearing 
(kips) 

RF 
Factored 

Resistance 
Available 

(kips) 

Estimated 
Pile 

Length (ft) 

Pile Tip 
Elev. 

Estimated 
Embedment 
into rock (ft) 

P
ie

r 
2 

S
N

 0
97

-0
0

82
 

S
tr

en
gt

h 
Li

m
it 

S
ta

te
 (

S
co

ur
) 

 
HP 12x63 

153 81 43 333.33 - 
184 99 45 331.33 - 
253 137 48 328.33 - 
322 174 50 326.33 0 
497 271 53 323.33 2 

HP 14x73 

170 90 40 336.33 - 
181 96 43 333.33 - 
218 117 45 331.33 - 
299 162 48 328.33 - 
381 206 50 326.33 0 
578 315 53 323.33 2 

HP 14x89 

173 92 40 336.33 - 
184 98 43 333.33 - 
228 122 45 331.33 - 
310 167 48 328.33 - 
392 212 50 326.33 0 
705 385 54 322.33 3 

HP 14x102 

176 94 40 336.33 - 
187 100 43 333.33 - 
235 126 45 331.33 - 
317 172 48 328.33 - 
400 217 50 326.33 0 
810 442 54 322.33 3 

HP 14x117 

123 65 38 338.33 - 
179 96 40 336.33 - 
190 102 43 333.33 - 
244 131 45 331.33 - 
327 177 48 328.33 - 
410 223 50 326.33 0 
929 508 55 321.33 4 

Table 6 (continued) 

Lateral Loading Analysis 

Tables 7 and 8 provide soil parameters for the LPile program (or other approved 
programs) for the structural engineer to perform the lateral analysis of the foundations. 
 
Given the depth to rock, piles will be able to develop sufficient fixity above the rock line. 
Per Bridge Manual 3.10.1.10, if the lateral load on a pile exceeds 3 kips then a detailed 
soil structure interaction analysis shall be performed. 
 

Soil Type 
Elev. At 
Bottom 
of Layer 

Effective 
Unit Wt. 

(pci) 

Friction 
Angle 
(deg) 

k 
(pci) 

c 
(psi) 

E50 

Stiff Silty Clay 373.6 0.071 - 500 8 0.007 
Soft Silty Clay 368.6 0.063 - 30 2 0.020 

Very Soft Silty Clay 366.1 0.055 - 30 0 0.020
Stiff Clay 358.6 0.073 - 500 11 0.007

Very Stiff Clay 353.6 0.077 - 1000 19 0.005
Stiff Clay 343.6 0.073 - 500 10 0.007 

Stiff Silty Clay with Sand 341.1 0.071 - 500 8 0.007 
Loose Sand 336.1 0.032 28.8 20 - - 
Dense Sand 331.1 0.042 37.6 125 - - 

Very Dense Coarse Sand 325.6 0.048 44.0 125 - - 
Sandstone - 0.048 44.0 - - - 

Table 7 –South Abutment & Pier 2 (1-S) 
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Soil Type 
Elev. At 
Bottom 
of Layer 

Effective 
Unit Wt. 

(pci) 

Friction 
Angle 
(deg) 

k 
(pci) 

c 
(psi) 

E50 

Stiff Silty Clay 373.6 0.072 - 500 8 0.007 
Medium Clay 371.1 0.069 - 100 6 0.010

Soft Clay 368.6 0.064 - 30 3 0.020
Very Soft Clay 363.6 0.060 - 30 1 0.020

Stiff Clay 361.1 0.074 - 500 13 0.007 
Medium Clay 358.6 0.068 - 100 5 0.010 
Very Stiff Clay 356.1 0.042 - 1000 22 0.005 

Soft Clay 353.6 0.028 - 30 3 0.020
Medium Clay 351.1 0.031 - 100 4 0.010
Medium Clay 347.6 0.033 - 100 6 0.010

Stiff Clay 343.6 0.036 - 500 10 0.007 
Soft Clay to Clay Loam 341.1 0.028 - 30 3 0.020 

Medium Sand 335.6 0.039 34.0 60 - - 
Very Dense Coarse Sand w/ 

Clay and Sandstone 
326.1 0.048 44.0 125 - - 

Sandstone - 0.048 44.0 - - - 
Table 8 –North Abutment & Pier 1 (2-S) 

 
 

Construction Considerations 

 
Foundation Construction 
 
Since the soil borings consistently show the rock layers beginning near elevation 326, it is 
recommended to only provide one test pile for the proposed bridge if all of the piles will be 
driven to rock. Alternatively, it is recommended to provide one test pile per substructure 
unit if friction piles are used. Pile shoes are recommended for driving into sandstone 
layers. 
 
Cofferdams 
 
Considering the Estimated Water Surface Elevation (EWSE) of 367.8, Pier 1 can be 
constructed using conventional water diversion determined by the Contractor. Since the 
bottom of Pier 2 is below the EWSE by less than six feet and within the channel, a Type 
1 cofferdam may be necessary for construction. 
 
 
Limitations 
 
The recommendations provided herein are for the exclusive use of IDOT and ESCA 
Consultants, Inc. They are specific only to the project described, and are based on 
subsurface information obtained at boring locations within the bridge area, our 
understanding of the project as described herein, and geotechnical engineering practice 
consistent with the standard of care. No other warranty is expressed or implied. Lin 
Engineering, Ltd. should be contacted if conditions encountered during construction are 
not consistent with those described. 
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BOT. FACTORED FACTORED
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE
ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

8.4
9.9
13.5

19.8
32.1

45.2
48.8
54.7
62.0
78.5
79.2

117.5
151.3
219.0
286.7
354.3
403.5
427.6 0 0 235 49.5
548.0 0 0 301 50.5

641.3 0 0 353 51.5

NOMINAL UNPLUG'D

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses

NOMINAL PLUGGED
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BOT. FACTORED FACTORED
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE
ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

10.5
21.8

32.7
38.6
46.0
62.4
63.2

94.0
127.8
195.5
263.2
330.9
380.0
500.4 4 0 272 51.4

608.8 4 0 331 52.4
691.1 4 0 377 53.4
773.5 4 0 422 54.4

NOMINAL PLUGGED NOMINAL UNPLUG'D

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses
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BOT. FACTORED FACTORED
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE
ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

9.4
26.2
46.6

63.5
69.9
83.5
93.5
96.6
98.2
99.0

140.0
149.1
177.3
245.0
312.6
321.2
441.6 3 0 240 51.7
562.0 3 0 307 52.7

650.9 3 0 355 53.7
733.2 3 0 401 54.7
815.6 3 0 446 55.7
897.9 3 0 491 56.7

NOMINAL UNPLUG'D

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses

NOMINAL PLUGGED
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BOT. FACTORED FACTORED
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE
ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

3.1
4.2

8.7
23.0
35.1
51.9
72.4

81.1
87.5

101.1
111.1
114.2
115.8
116.6

165.8
174.8
203.0
270.7
338.4
346.9
467.3 0 0 257 50.4

586.1 0 0 322 51.4
668.5 0 0 368 52.4
750.8 0 0 413 53.4
833.2 0 0 458 54.4
915.5 0 0 504 55.4

NOMINAL UNPLUG'D

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses

NOMINAL PLUGGED
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