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. glasks. FBDEEP Driven Pile Capacity Estimation
‘?
1. Compare FBDEEP Side, Tip and Total H-pile

Predictions with DLT data for Florida soils and rock;
make recommendations for improvements

2. Compare FBDEEP Side, Tip and Total Prestressed
Concrete Pile Predictions with DLT data in Florida
Limestone; make recommendations for improvements

3. Compare FBDEEP Side, Tip and Total for Open Pipe
Pile (24”< D< 54") Predictions with Static and
Stathamic Load Test Data; make recommendations for
Improvements as well as evaluate other methods (API)
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. g M Pile Plug Conditions

B | ?
Resumed driving (due to splicing) after 7 days:

Blow #0 (of the restrike) show incredible increase in Total Capacity
(Blow #0 is the soft blow in the restrike,
where the stroke height is displayed as 0 feet in Dynamic Testing software)

RQ5 and Estimates (kips) RUC and Estimates (kips)
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' B Plug Conditions
‘?

During driving (EOD) the toe area may have been a half plug shape.

Due to setup (freeze) gainson Skl n frlctlons after along wait time, the toe

Then the toe areais eroding away almost immediately to a haf plug on the
next immediate blows

—> reiterates opinions of Hannigan et al. (2006) and Holloway and Beddard
(1995) that soil plug depends on hammer dynamic responses, and thus
EOD DLT capacities are not the true pile capacities.

Static Load Tests in Texa§1CovIe and Unqaro 1991) indicate Half Plug is

Lmplemented on all soil tyg In FB DeeD
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. H-PILES FB-DEEP CHANGES (-CONT-)

Resistances (kips)
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SPT N limit: FB-Deep increase SPT N t0100 for Limestone.
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FBDEEP Help —Version 2.05 H - Piles

The empirical eguations for the ulimate side friction versus SPT blowcount, which are derived from the database, are as follows:

Soil Type Soil Description Unit Skin Friction {tsf) SPT Blow Count Range
1 Plastic Clay fs=2«N-(110-N} /33359 3=N=60

2 Clay-silt-sand mixtures o =-0.0227 + 0.033 - N— 4.576 - 107 « N? + 2465 - 107 - \° 3=N<T5

3 Clean Sands fs=00112-N I=N=60

4 Soft limestone, very shelly sand fs=00076-N 3I=N=100

h Woid =00 nia

The H-Pile circumference used for the skin friction calculation in all soil types {soil type 1, 2, 3, and 4, namely, clay, silt, sand , and limestone) is
considering 50% plugged condition. Circumference = (3 “Width + 2 -Depth)

Width

Depth

Figure 1. 50% plugged condition

The "Width', and 'Depth’ fisld can be seen in the 'Pile Geometry” table on the program's main scresn.

< >

END BEARING
;Q]I% U?;r_\piﬁ'cal eguations (for the five soil types) for the plots of the mebilized unit end bearing capacity versus SPT blow count are presented as
Soil Type Soil Description Unit End Bearing (tsf) SPT Blow Count Range
1 Plastic Clay qr=07-N/3 I=N=60
2 Clay-silt-sand mixtures q=16-N/3 3=N=6D
3 Clean Sands Q=32-N/3 3=N=60D
4 Soft limestone, very shelly sand q=36-N/3 I=N=100
i} “oid q =00 nia

O Toc
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The methodology used to calculate the end bearing capacity for a given depth includes no critical depth correction, and the end bearing
contribution zone of 4B below the pile tip oniy.

For H-Pile end bearing calculations in all soil types (soil type 1, 2, 3, and 4, namely, clay, silt, sand , and imestone), 50% plugged condition is
considered. Half of the product of the user-inputted "Width' and "Depfih’ is used to calculate the pile tip area {Pile Tip Area = 0.5 x Width x Depth).



Davisson Bearing Capacity (tons)

[

B | P
» V2.05 gives slightly higher
resistances

* Actual pile behavior: H piles can
punch through 2.5-ft of hard
limestone (N=100), but upon a

thick reliable limestone layer of 8
to 10-ft, it can get refusal, so
V2.05 is still conservative, and
V2.04 is definitely too

conservative £
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Collection of Concrete Pilesin Florida Limestone Provided by Districts

‘—

Site Information Insitu Information Pile Information
) . . # of Piles| # of BOR
. . . N . . A Predominant |Dimension .
Project Number (Financial) Project Site kt of Soil Boringg Soil Tvoe s (in) Length (ft) with | CAPWAP
yp CAPWAP | Analyses
242484-2-52-01 I-4/SR 408 58 Sand 18& 24 90-107 112 N/A
210448-2-52-01 San Sebastian Bridge 11 Sand & Clay 24 38-111 111 N/A
211449-1-52-01 CR 229 over South Prong of St Mary's Ri 2 Sand & Clay 18 47-90 9 N/A
209293-2-52-01, 209294-1-52-01, SR9B 121 Sand & Some 24 45-119 183 N/A
209294-9-52-01 Rock
208166-1-52-01 Plantation Oaks Boulevard over SR23 50 Sand & Rock 18 55-100 10 2
208466-2-52-01 SR51 6 Clay & Rock 24 73-99 5 0
420809-3-52-01 I-595 Corridor Improvement Project 234 Sand & Rock 18 & 24 30-115 170 38
213304-3-52-01 I-95 Overland Bridge Replacement 133 Sand & Rock 24 22-66 5 2
406813-6-52-01 CR 245 over Olustee Creek 10 Sand & Rock 24 61-69 7 0
210687-3-52-01 SR 200 North of Callahan 11 Clay & Rock 24 36-66 25 9
429551-1-52-01 SR 200 South of Callanha 31 Sand & Rock 24 46-111 33 N/A
I-95 over Snake Creek 4
249581-1-52-01 SR 826/836 17 Sand & Rock 24 & 30 80-110 177 20
Total # of Soil Borings: 684 Total # of Piles with CAPWAP Data: 847 75
Total # of Piles with Limestone Bearing Layer & BOR CAPWAP Analysis: 79




o B PCP End Bearing in Competent Limestone (N >45)

‘—
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PCP End Bearing in Limestone
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T | PCP Side Friction in Limestone

—-—
3.5
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sughmary of Changesto FB-Deep for PCPin Limestone
|

e

1. PCP End Bearing:

o Change Averaging from 3.5B-8B to 4B Below
0 Developed New Unit Tip Resistance vs. SPT N Value

0 Increase Limit of SPT N value to 100 Due to higher
measured DLT tip resistances

2. PCP Side Resistance:

o PCPs in Limestone with mixed soils with N <45 is
conservative (may wish to model Mixture with soil 2)

o PCPin competent Limestone, Limit of N=60 too
conservative increase to N=100

UF [FLORIDA
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FB-DEEP Help 2.05 Prestressed Concrete Piles

<
HPrecast Concrete Pilac S

SIDE FRICTION

Unit side friction at a given depth is also based on the type of soil and the comresponding SPT blowcount. The following table shows the
empirically derived equations for uitimate unit side fricion versus blowcount for the four soil types.

Esteea Pipe Piles

|7 Steel H Piles

| Concrete Cylinder Piles

| Methodology
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Soil Type Soil Description Unit Skin Friction {tsf) SPT Blow Count Range
1 Flastic Clay fs=2«N-(110-N) /40066 I=N=60
2 Clay-silt-sand mixtures fo=2-N-(110—N) /45833 3a=N=60
3 Clean Sands fs=0.019-N 3=N=80
<z Soft limestone, very shelly sand fs=001-N 3=N=100 ]
5 Woid ;=00 n'a

END BEARING

LUnit end bearing at a given depth is based on the type of soil and the corresponding SPT blowcount. The following table shows the empirically
derived equations for mobilized unit end bearing versus biowcount for the four soil types.

To convert TSF to kPa multiply the f: by 95.76.

Soil Type Soil Description Unit End Bearing (tsf) SPT Blow Count Range
1 Plastic Clay G=07-N/3 I=N=60
2 Clay-silt-sand mixtures g=16-N/3 A=N=60
3 Clean Sands ge=32-N/3 J=N=860
Soft limestene, very shelly sand ge=0.7873 - N+ 0.0026- N° + 1- 107 . pf° I=N=100
5 Woid ge=0.0 nfa

To convert TSF to kPa multiply the q¢ by 85.76.

The met:nt}dolngy used to calculate the end bearing capacjt\; fGr a given depth includes the critical demh currecton and the end bearing

contnbuuon zone of 4B Delow the pile tip cmy is con5|dered and critical depth correctmn in not perfnrmed
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15 |} Open Diameter Pi pe Piles 24" <D<54”

‘?

D< 36": Smaller

\

Current FBDEEP: :

1. D36
0 Qs =unit skin friction X A _tsige surface area %

0 Q, = smaller of unit tip resistance XA, ;o OF ,/'\l | |

unit skin friction X A _ sige T UNIL tip
resistance X A, (APl Approach)

2. D>36":
0 Qs =unit skin friction X A _ iside surface area N
0 Q= unittip resistance x A,

Should DL 36” Be Used for D>36"?

or

|

Al




Open Diameter Pipe Piles 24"<D<54"
y Sol Type
Project Name Pile | 1o | THEKDESS [ gy | Pie PleBotom |p o x| Distanced® Clay Sand Clay-Sikt-Sand Rock Load
Name (im) length(ft) Depthift) Test(kips)
S Percentage el Percentage Depth Percentage .= Percent:
Range(f) ¢ | Range(®) ¥ | Range(fy £ | Range(fo .
Lowsina Highway 1
Improvements Phase 1B, LA [ T-3-1| 30 06 [>04awH| 19500 17320 BR-002 $0.00 M- 1143% 034854175 | 8857% 1597.00°
BA
1-880 Port of Oakiand P 0-135&185 135 . ey
Comector Viaduot(Caltrans ) ) X ) pereralized Bori]  Unknown 60867-90.5 86.74% 18.5860-67 13.26% 1253.00
panector Vaduct ( ™| @ 063 |>04wH| 883 86.30
Bridge No. 33-0612E),CA, 061 2566650~ i
A UTB2IMR | Unknown (61256650  5.92% o1 0448% 063.40°
. R 2513843 o | oasan. oer o
D6UNK | Utnown |70 of | 6971% | oo | 2664% | 414385766 | 365%
0T
PL1| 54 100 | >09 | 16520 1220 ‘ﬁgﬁﬁ? 20.5859.5- 70525 S8t 5 278300
DEIUNK | Ukmown | oo | 4630% | 745&845. | 270% | ol 2135%
- 104.7&115. b 595&745-845
T 9458104791
fobrisi 1188
102
0-102&25.5 20.5&59.5- 20525 54044 <
Woadrow Wikson Beidege over D6IUNK | Udkoown |445&045.| 3502% | MS&MS- | 331% [Soeeoroels| 2667
Potomac River, VA& MD, 5 1 - 104.7 94 58104.79 Rt 1
o pL2| @ 1.00 >08 | 12550 107.00 s 2788.00
0 7&12-18823- 1823805,
D6SUNK | Utknown | 84108 | 2222% [7-02&6267| ©26% |2R&3$6267-| 5463% e 13.89%
84
0-102&25.5 10 205.25.5844.5
D6 UNK [ Urdenown |07 3456% | 05&95. | 094% |TOGT 0| 3550%
N X B} : 745 - -
PL3| 36 1.00 08 | 9630 78.00 FCTSIRTTEE N 1597.00
ID 65 UNK | Unknown 1086267 D35% |B&3s6weT| 6543% | TUET | 2w
81
Berenda S lough Bridge " R P 0-603&70.5 e | 605 T05&T | s aeer :
imrenson il k2 0.6 106.00 10300  femeraiedBory  50.00 - Q.62% o 37.38% 161800
3 arriay p -
" Y| 24 0.50 >05 | 18983 16952  PLGSGS-08-2 15000 01774 100.00% 81120
West Closure Complex Test
stoome o St e 30 0.8 | >05VH| 195000 17742 PLGSGS-08-21 15000 0199 100.00% 121500
. . P3| 30 0.8 | >05VH| 16030 141.02 Urknown | 0-1693 |  100.00% $3040°
tiraccastal Waterway | 1p 4 30 063  |>04WH| 17030 162.50 Unknow 0-169.3 100.00% :
West Closure Compex, LA, 2 - : 1 G5 GS- 08- 13—t - = e
A ™5 30 065 |>035WH[ 16100 140.33 Urknown | 0-1693 | 100.00%
™6 30 0.6 |>035WH| 15000 140.25 Urknown | 0-1693 |  100.00% 93040
0-203&543 203-543&59.3
L . B3004UNK| 11050 < 2965% ~ 7031%
LagoonBadge US63KYS0. |y » 39 1.00 51 97.10 80.10 73 §2 144300
KY.1sA 0-18.7&2422
B30SIUNK| 5250 | 187212 6.79% AT e
US Helvay ,, n B-OSUNK | Utknown |S63&99-13| 4526% |0-18864.99| 27.89% 139-190 | 26.84% :
TH61Missssppi Reer, MY, | 0| 4 088 | 03 | 1%4%0 —— B-10UNK | Unknown [-2&07-13]  4211% [021&R97] 2137% 132190 | 30.53% | 411600
PBI| 050 | concdll | 12770 86.90 Unlknown 0-89 100.00% 1875.00°
TH 3 over te St Coi |P-B-2| 24 0.8 | concfll | 12740 86.60 Utlnown 0-89 100.00% 2190.00°
0.0er S T-205 ! -
River, MN, USA P-B-3 42 088 | Jcomcdll| 14000 140.00 Unknown 0-89 62.68% 89142 | 37.32% | 412800
| PB4| £ 075 | Jeoncsl| 14000 140.00 Utknown 0-89 62.68% 89-142 | 37.32% | 375000°
U THI19 overthe Missssppi | TP-3 | 42 0.88 >09 | 15000 96.00 T2UNK | Utkown | 57-67 1020% |0-57&6798| 89.80% 375000°
River, MN, (BA TRUNK | Utkown | 5.67 781%  |0-57&67-118] 8438% 18-128 | 781%
[ 3 2 X X 704 | = a 3
™s5| 4 0.88 >08 | 17000 118.00 o o o oo 385400




o Measured vs. Predicted (Version 2.04)

‘

Diamete Predicted Capacity (kips) M easured Capacity (kips) Capwap Capacity (kips)
Project Name Pile Name r (in) Boring Name - — - - Total - — - - Total - — Tip Total
Side Friction | Tip Resistance] Capacity Side Friction | Tip Resistance c ity Side Friction Resi X
"ousa”aH'gwayL;' ”S;Z"e Bnis Prese 18, T-31 20 BR-002 1482.00 270.00 175200 | 116380 43320 1597.00 843.00 11500 | 958.00
1550 Port of Oaklerd Corrector Viadet o N Generalized Boring 754.00 15.00 769.00 1253.00
(Cattrans Bridge No. 33-06128), CA, USA UTB-23MR 123452 1862 125314 963.40
o1 o ID_63UNK 1600.00 52.00 1952.00 2000.00 783.00 2783.00
ID_64 UNK 2572.00 50.50 262250 |  2000.00 783.00 2783.00
Woodrow Wilson Bridge over Potomac River, PL-2 2 ID_64 UNK 1555.00 44.20 1599.20 2000.00 788.00 2788.00
VA & MD, USA ID_65 UNK 1816.00 17.16 1833.16 | 2000.00 788.00 2788.00
o3 ® ID_64 UNK 81116 20650 1217.66 1597.00
1D_65 UNK 976.40 410.40 1386.80 1597.00
Berenda Slough Bridge (Clatrans Bridge No. 41- . . " .
BO0SR.CA oA TP-1 42 B-1(Generalized Boring) 1022.84 15.74 1038.58 1618.00
Guf Intracoastal Waterway West Clostre TP-9 24 ALGSGS-08-2U 1354.66 158.44 1513.10 811.20 1152.00 4900 | 120100
Conplex Test Site 3, LA, USA TP-11 30 ALGSGS-08-2U 1784.00 186.30 1970.30 1215.00 1286.00 130.00 1416.00
TP-3 30 730.00 80.64 810.64 830.40 867.00 72.00 939.00
Gulf Intracoastal Waterway West Clostre TP-4 20 ALGSGS. 08130 1012.00 100.70 1112.70 1060.00 1080.00 2500 | 110500
Complex, LA, USA TP5 0 720,00 80.00 800.00 899.60 814.00 22.00 856.00
TP-6 30 722,00 80.30 802.30 830.40 876.00 74.00 950.00
. B-3004 UNK 814.00 24142 105542 117479 268.71 1443.00 593.00 74.00 667.00
Lagoon Bridge U.S.68/K Y80, K, USA TPL-2 0 B-3051 UNK 672.00 266.40 938.40 1174.79 268.71 1443.00
. ...A. B-09UNK 1539.34 2558 1564.92 2166.00
US Highway THE1/Mississippi Rver, MN, USA TP-10 42 B-10UNK 1565.00 39.22 1604.22 4166.00
PB1 24 200.58 204.46 614.04 1875.00 181.00 884.00 | 1065.00
. P-B2 24 209.58 204.00 61358 343.00 1847.00 2190.00 217.00 102900 | 1246.00
T:H. 36 over the S Croix River, MN, USA PB3 2 T-205 815.40 52.74 868.14 983.00 3145.00 412800 797.00 235200 | 3149.00
PB4 2 815.40 52.74 868.14 726,00 3044.00 3790.00 1014.00 227100 | 328500
— TP-3 22 TI2 UNK 997.72 3478 1032.50 1100.00 2650.00 3750.00
TH 19 over the Mississippi River, MN, USA s o T12 UNK 1238.32 37.92 1276.24 1550.00 2200.00 3750.00
T19 UNK 924.00 42.80 966.80 1550.00 2200.00 3750.00
T H. 43 over the MisSssppi River, MN, USA TP1 2 T.103 117261 26.35 1198.96 3720.60 1225.00 161000 | 283500
Port of Oakland Connector Viaduct Maritime TP3-10NCI 22 UTB-161 666.64 13.24 679.88 800.00 655.00 296.00 | 95L.00
ONOff-Ramps (Caltrans Bridge No. 33-612E), TP6-17NCl 22 UTB-24A 966.00 17.26 983.26 1000.00 806.00 24600 | 1052.00
CA, USA TP9-27NCI 2 UTB-05 1204.00 17.80 1221.80 1283.00
— . — TP-C 30 PLTC 730.40 18536 915.76 1499.30
Legslative Route 722 sffgz“ B-6 Philadelphia, TP-D 30 B-620 87178 129.48 1001.26 895.78
' TP-E 30 PLT-E 980.26 14522 112548 1282.00
— - ST1 36 ) . 2629.00 370,84 200084 | 250235 946.22 3447.00
JnMeo Building, Shergfe, China ST2 36 Generalized Boring 2944.30 381.80 3326.10 3085.28 566.74 3796.80
Hokkaido, Japan TP-1 20 | B-10r Generdlized Boring | 1624.00 2718 165118 | 3089.00 441,00 3528.00
Chiba, Japan P2 315 | B-2(Gererdized Boring) 1137.10 310.60 1447.70 1278.00 618.75 1855.00
Kwangyang Substitute Natural Gas (SN G) Plart, TP-2 28 BH1 Or Generalized Boring 219.00 64.00 283.00 407.00
KOREA TP-3 36 | BHLOr Generalized Boring | 407.04 89.44 496.48 674.00
Port of Toaesa Offshore Jty, Reptblc o 4B 20 NP-02 1532.00 23.00 1555.00 2205.00 619.35 20000 | 1019.35
oames Ve A 20 NP-04 178511 2550 181061 2029.00 156.02 38800 | 544.02
s P05 78 BH-SP 1388.82 57.24 1446.06 1213.00 38040 34800 | 72840

UF [FLORIDA



FB-DEEP (Version 2.04) Predictions

Measured vs. Predicted FB-DEEP Total Capacity
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9 B Current FB-DEEP Predictions

| ?
Measured vs. Predicted FB-DEEP Side Friction
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20

Modify FB-DEEP D>36" End Bearing to Same as D<36”

) Side Friction (kips) Tip Resistance , T*u Clpacity (kips) \
L . Diameter _— (kips)
Project Name Pile Name ) Boring Name - -
() Outer Skin | Inner Skin | Ring Tip | Ful Tip | “;'k;ﬁ“;hg m Sl_‘f': *+Fulll \feasured
Louisiana Highway | Improvements
Phase 1B, LA, USA T-3-1 30 BR-002 1482.00 | 142025 | 22.03 | 270.00 292428 1752.00 1597.00
1-880 Port of Oakland C omector _— - Generalized Boring 754.00 731.56 15.00 | 255381 1500.56 1009 81 1253.00
Viaduct (Caltrans Bridge No. 33- - UTB-23MR 123452 | 119778 | 18.62 [ 31754 245092 1552.06 963.40
- 54 ID_63 UNK 1900.00 | 182963 | 5200 | 71525 378163 261525 2783.00
ID_64 UNK 257200 | 247674 | 5050 | 69461 509924 3266.61 2783.00
Woodrow Wilson Bridge over Potomac - - ID 64 UNK 1555.00 | 148095 | 4420 [ 47542 3080.15 2030.42 2788.00
River, VA & MD, USA D_65 UNK 1816.00 | 172952 | 17.16 | 18457 3562.68 200057 2788.00
.3 36 ID_64 UNK 811.16 766.10 43.91 | 406.50 1621.17 1217.66 1597.00
ID_65 UNK 97640 922.16 4433 | 410.40 1942 89 1386.80 1597.00
Berenda Slough Bridge (Clatrans Bridge . .
No.41-0009R),CA. USA TP-1 42 B-1(Generalized Boring) 1022.84 992.40 15.74 | 26843 203098 129127 1618.00
Gulf Infracoastal Waterway West TP-9 24 ALGSGS-08-2U 1354.66 | 129822 | 1293 | 158.44 2665.80 1513.10 811.20
Closure Complex Test Site 3, LA, USA TP-11 30 ALGSGS-08-2U 1784.00 170967 | 1520 | 186.30 3508.87 1970.30 1215.00
TP-3 30 730.00 699.58 6.58 80.64 1436.16 810.64 830.40
GulfIntracoastal Waterway West TP-4 30 i s o i 1012.00 969.83 822 | 100.70 1990.05 1112.70 1060.00
Closure Complex, LA, USA TP-5 30 ‘ 720.00 690.00 6.53 80.00 1416.53 800.00 899.60
TP-6 30 72200 691.92 6553 80.30 1420 47 802.30 830.40
Lagoon Bridge US 68/KY30, KY, P12 3 B-3004 UNK 814.00 759.73 3112 | 241.42 1604 85 105542 1443.00
USA B-3051 UNK 672.00 627.20 3434 | 266.40 1333 54 93840 1443.00
US Highway TH6 1/Mississippi River, 10 o B-09UNK 1539.34 | 147520 | 2558 | 31349 3040.12 185283 4166.00
MN, USA B-10UNK 1565.00 | 149979 | 3922 | 48065 3104.01 2045.65 4166.00
P-B-1 24 40958 392.51 16.70 | 20446 818.79 614.04 1875.00
TH. 36 over the St Croix River, MN, P-B-2 24 T205 40958 388.25 20.70 | 204.00 818.53 613.58 2190.00
USA P-B-3 42 81540 781.23 52.74 | 64275 164937 \ 145815 J| 4128.00
P-B-4 42 81540 786.28 52.74 | 751.78 \ 165442 | T\ 156718 ] [ 3790.00
TH 19 over the Mississippi River, MN, TP-3 42 T12 UNK 997.72 955.91 34.78 | 42387 \ 198841 [ \ 142159 J | 375000
USA e B T12 UNK 123832 | 118643 | 3792 | 462.14 \ 246267 | \ 170046 3750.00
T19 UNK 92400 885.28 4280 | 52161 \ 185208 / \ 1445 85/ 3750.00
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Modify FB-DEEP D>36" End Bearing to Same as D<36”

Measured vs. Predicted Total Capacity
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Cozr?biae Unit Skin Friction Curves for D<36 and D>36 Steel Pipe and Extend N to 100
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NEW FB-DEEP Version 2.05

IMeasured vs. New FB-Deep Predicted Total Capacity
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NEW FB-DEEP Version 2.05 Side Friction

24 .
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Measured vs. Predicted Side Friction
4000 _
Smaller Piles A Smaller Piles (D <=36in)
Count =7
& Larger Piles (D > 36 in)
§ 3000 A
= A
IS ¢
T
R
C @
% 2000
=
3 . ¢
©
o) A
w A
a 1000 ‘A o A" PIlES
& L 2
Bias = 1.09
A Standard Devigtion: R =0.29
COV =0.26
0
0 1000 2000 3000 4000

Measured Side Friction(kip)

UF [FLORIDA



s B Summary of Changesto FB-DEEP’s Open Pipe Pile Analysis
~ #

1. End Bearing:
o Change Analysis for D>36"
o Consider Smaller of unit tip resistance ,
times full cross-sectional area or unit *T/‘FTA —
skin friction x inner surface area plus
unit tip resistance x ring area

2. SPT N Value Limit:

0 Raise Limit on N from 60 to 100

0 Combine Steel Unit Skin Friction for
D<36 and D>36
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26 FB-DEEP Help 2.05 Steel Pipe Piles

‘
@Dmen Piles SIDE FRICTION:
L‘HSPT The following table shows the ultimate side friction versus SPT blowcounts for the five soil types, for stesl pipe piles.
[#Precast Concrete Piles
| #5teel Pipe Piles ]
[71Steel H Piles sol Soil Description Ultimate Unit Side Friction (tsf) ST Blow Count
[#Concrete Cylinder Pile ype nange
Methodolog)
D C—:':,T* L 1 Plastic Clay f, = 0.4236 - In(N) - 0.5404 32N =100
[HCPT Modeling _ \ 2
[ User's Guide Clay-silt-sand mixtures, J}G;Gﬁ}?g + 0045« W - 598« 107% N° + 5,371 - 32N <40
[ User Walkthough 2 “ery silty sand, silts and
) License Installation maris f, = 0.799944 + 0.00362 - (N -40) 40 < N <100
[#References
fs=-0.026 +0.023 - N - 1.435 - 10°*- N° - 6.527 - 35N <40
107 NF
3 Clean Sands
fe = 0.622627 + 0L003685 - (N -40) 40 =N =100
4 S;:u:dhmestnne: very shelly f=001-N 32N =100
5 Void fs=0.0 n'a

lugged or unplugged. The capacity is then selected as per the lower FEI:II{:tI{JFI petweaen the sum of ' auter and ‘inner” skin

friction and end bearing on the annulus (unplugged condition), and sum of “outer” skin friction and end bearing of the closed-end

CI0SS SEcuon (pIugged conarmion).

The cormected mobilized end bearing capacity is then computed as per plugged or unplugged condition.
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Thank You

IIIIIIIIII



