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100 Percent Dynamic Testing of Concrete Piling

Nominal Bearing Resistance
Acceptable risk — AASHTO Code

Resistance factors
Pile length
Cost

Specifications
Design-Bid-Build
Design-Build
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100 Percent Dynamic Testing of Concrete Piling
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100 Percent Dynamic Testing of Concrete Piling

How do we know

when to stop driving?
Minimum tip
requirements are
satisfied

Dynamic testing

External or internal
Instrumentation
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100 Percent Dynamic Testing of Concrete Piling

In both cases — driving Is stopped past
minimum tip when the Nominal Bearing
Resistance (NBR) is achieved as per Specs

PILE DATA TABLE
INSTALLATION CRITERIA DESIGN CRITERIA

s £ He

PIER NOMINAL MINIMUM | TEST | REQUIRED | REQUIRED | FACTORED TOTAL NET 100-YEAR | & o .
PILE TENSION DOWN W&z 15

or sizel BEARING Wororcraves| TP PILE JET PREFORM | DESIGN [noasl  SCOUR SCOUR SCOUR 25 S8
BENT Vi | RESISTANCEN™",° "5 | ELEVATION| LENGTH | ELEVATION | ELEVATION |  LDAD  |o "2 RESISTANCE | RESISTANCE |ELEVATION| QS % |23
NUMBER : (tons) (t.) (ft.) (ft.) (ft.) ttons) [ 9" rtons (tons) o) | 878 |UE

2 &
]

End Bent 1 | 24 229 NA -20 74 NA NA 145 4.0 NA NA NA NA |0.65
Fier 2 24 255 NA -28 A NA -28 166 NA NA NA NA NA 0.65
Pier 3 24 272 NA -30 68 NA -13.7 177 NA NA NA NA NA (065
Fier 4 24 272 NA -35 NA NA -31.5 177 NA NA NA NA NA |0.65
Fier 5 24 305 NA -35 98 NA -35 198 NA NA NA NA NA |0.65
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100 Percent Dynamic Testing of Concrete Piling

Nominal Bearing
Resistance

“Davisson capacity”

Acceptable
displacement criteria
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100 Percent Dynamic Testing of Concrete Piling

The failure load is
defined as the load
that causes a
pile/shaft top

deflection equal to the

calculated elastic
compression plus
0.15 inches plus
D/120....

Specifications for
24” and smaller
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100 Percent Dynamic Testing of Concrete Piling
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100 Percent Dynamic Testing of Concrete Piling

Driven Pile Capacity: IDs 1-61
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100 Percent Dynamic Testing of Concrete Piling

COV Correl

0.210
0.120
0.095
0.092
0.086
0.086
0.081
0.044
0.067
0.072
0.176
0.326

0.842
0.872
0.882
0.915
0.872
0.939
0.925
0.960
0.950
0.932
0.796
0.515

N
24
22
24
17
24
23
24
15
24
24
20
23
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TES?TYPE Avg.
DeBeer 0.768
Housel 0.822
Corps of Engineers  0.913
Davisson 0.945
Tangent Intersection 0.998
Shen-Niu 1.008
Butler-Hoy 1.025
Brinch-Hansen 90% 1.073
Fuller-Hoy 1.091
Mazurkiewicz 1.153
Brinch-Hansen 80% 1.240
Chin-Kondner 1.511
(after Duzceer & Saglamer, 2002)

Table 2: Correlations of different failure criteria

CAPWAP

Compared against
the average result of
17 static load tests
(CW/SLT)

Likins & Rausche, 2004
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100 Percent Dynamic Testing of Concrete Piling

TOTAL STATIC CAPACITY
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100 Percent Dynamic Testing of Concrete Piling
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100 Percent Dynamic Testing of Concrete Piling
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100 Percent Dynamic Testing of Concrete Piling

/
/ N\ 7 L5 7|\ 7/ 7 \
S A | = :
/ Ingividua! isdbars oy * (0.2) op-isober \\
// \
p \
| (02) gy~ 1sobar \
| 1
Dyus=! 5)8 || ,
\ |
\ Combined —_
\ (0.2) cp - 1s0bor
\ /

Hy
;. or Sand SRt
. a i bl g e R ER
Vi T
H2 " Soft Clay Nalicid
Equivalent Footing at Depth D

Ssttlement of Pile Group = Compression of
Layers Hq and Hp Under Pressure Distribution Shown.

a) Tip Bearing Piles in Hard Clay or in S8and Underlain by Soft Clay

4 \
II ‘\
o, |/ ‘o 1H:4V
Ad|iA 1y
/ \ Q \
4 T2 M 1H:2V
¥d (B1)(Z1) % :
I, \\
/ H \
4 AY
4 \
4 \
/ \

Equivalent Footing at Depth 2/3D
Settlement of Pile Group = Compression of
Layer H Under Pressure Distribution Shown.

b) Piles Supported by Side R

in Clay

Equivalent Footing at Depth 8/D

Settiement of Pile Group = Compression of
Layers Hy, Hp, and H3 Under Pressure Distribution Shown.

nQg is Limited by Bearing Resistance of Clay Layers
c) Plles Supp by Side Resl

In Sand Underiain by Clay

| ’ lcl T
/s - I "\ 1H2V
— Ty (B1)1) H X

Equivalent Footing at Depth 2/3D

Settioment of Pile Group = Compression of
Layers H1, H, and Hz Under Pressure Distribution Shown.

d) Piles Supported by Side and Tip Reslstance in Layered
Soll Profile




100 Percent Dynamic Testing of Concrete Piling
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100 Percent Dynamic Testing of Concrete Piling

Probability
based design
code
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100 Percent Dynamic Testing of Concrete Piling

Figure 8.1: Rockbolting alternatives
involving individual judgement. (Drawings
based upon a cartoon in a brochure on
rockfalls published by the Department of
Mines of Western Australia.)
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100 Percent Dynamic Testing of Concrete Piling

“...A zero risk level, however, is unlikely to be reached and in most cases it
IS necessary to accept a certain level of residual risk. This final risk level will
be determined by the cost of safety measures weighed against the perceived
public reaction to the damage resulting from the accidental action, together
with consideration of the economic consequences and the potential number
of casualties involved.”

“The risk should also be based on a comparison with risks generally
accepted by society in comparable situations.”

Eurocode Draft
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100 Percent Dynamic Testing of Concrete Piling

Acceptable probability of failure for pile foundations

FHWA questionnaire distributed to 298 state highway
officials (45 responses)

“The assessment for the acceptable maximum
failure probability ranged from about O to 1%. Pile
failure had been experienced by 14% of the
respondents.”

NCHRP 507
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100 Percent Dynamic Testing of Concrete Piling

In general. resistance factors for bridge and other
structure design have been derived to achieve a
reliability index. B. of 3.5. an approximate probability of
failure. Pr of 1 m 5.000. However. past geotechnical
design practice has resulted in an effective reliability
index. p. of 3.0. or an approximate probability of a
tailure of 1 n 1.000. for foundations in general . and for
highly redundant systems. such as pile groups. an
approximate reliability index. . of 2.3. an approximate
probability of failure of 1 mn 100 (Zhang et al.. 2001:
Paikowsky et al.. 2004; Allen. 2005). If the resistance
factors provided i this Article are adjusted to account
for regional practices using statistical data and
calibration. they should be developed using the § values
provided above. with consideration given to the
redundancy i the foundation system.
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100 Percent Dynamic Testing of Concrete Piling
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100 Percent Dynamic Testing of Concrete Piling
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100 Percent Dynamic Testing of Concrete Piling

CALIBRATING RESISTANCE FACTORS
IN THE LOAD AND RESISTANCE FACTOR DESIGN
FOR FLORIDA FOUNDATIONS

State Project No.: 99700-3339-010
UF Project No.: 4910450457112
WPINo.: 0510772
Contract No.: BAS512

Investigators

Michael C. McVay
Ching L. Kuo
William A. Singletary

Modified RB-121 (SPT-94) . 2.45-2.57
PDA (EOD) . 3.04-3.14

Compression PDA (BOR) . 2.40-2.50

Bridge Wave Equation Analysis . 2.28-3.11
Foundation

Static Load Testing . .

Modified RB-121 (SPT-94)

Uplifi
Static Load Testing

Lateral Load Structure Stability Consideration
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100 Percent Dynamic Testing of Concrete Piling

Z?’anf < Rn Factored load < factored resistance (1)

where

%= load factor applicable to a specific load component:
0, = a specific nominal load component;

2. %0 = the total factored load for the load group applicable to the limit state being
considered:

R, = the nominal resistance available (either ultimate or the resistance available at a
given deformation).
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100 Percent Dynamic Testing of Concrete Piling

3.5.12 Pile Driving Resistance [10.7.3.8.6]

A. The Geotechnical Engineer calculates the required nominal bearing resistance (R, ) as:

n

(Factored Design Load + Net Scour + Downdrag) / (D <R, [Eq. 3-1]

Where: (P is the resistance factor taken from Table 3.5.6-1.

Structures Design Guidelines
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100 Percent Dynamic Testing of Concrete Piling

AASHTO 6" Ed.

Table 10.5.5.2.3-1—Resistance Factors for Driven Piles

Resistance
Condition/Resistance Determination Method Factor
Driving criteria established by successful static load test of at 0.80

least one pile per site condition and dynamic testing* of at
least two piles per site condition. but no less than 2% of the
production piles

Driving criteria established by successful static load test of at 0.75
least one pile per site condition without dvnamic testing
Driving criteria established by dynamic testing®* conducted on
Nominal Bearing Resistance l 100% of production piles

of Single Pile—Dynamic Driving criteria established by dynamic testing.* quality 0.65
Analysis and Static Load Test | confrol by dynamic testing® of at least two piles per site
Methods. Qg condition. but no less than 2% of the production piles

ave equation analysis, without piie dynamic Imeasurernents

or load test but with field confirmation of hammer

performance

FHWA-modified Gates dynamic pile formula (End of Drive 0.40
condition only)

Engineering News (as defined in Article 10.7.3.8.5) dynamic 0.10

pile formula (End of Drive condifion only)

* Dynamic testing requires signal matching, and best estimates of nominal resistance are made from a restrike. Dynamic tests are
calibrated to the static load test, when available.
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100 Percent Dynamic Testing of Concrete Piling

Table 3.5.6-1 Resistance Factors for Piles (all structures)
Pile Type Loading Design Construction QC Method Resistance
Method Factor, (0
EDCor PDAZ CAPWAP T 0.75
: . . Davisson EDC or .PDA & CAPWAP & 535 -
Driven Piles | Compression Capacity Static Load Testing
with 100% EDC or PDA & CAPWAP & 0.80
Dynaric Stathamic Load Testing ’
Testing EDC or PDA & CAPWAP 0.60
Uplift Skin Friction | EDC or PDA & CAPWAP & 065
Static Uplift Testing T
Driving criteria based on EDCI 0.65
or PDA & CAPWAP o
Driving criteria based on EDC
c . Davisson or PDA & CAPWAP & Static 0.75
: . OMPTessIon | apacit Load Testin
Driven Piles pactty — — g
with =5% Driving criteria based on EDC
Dynamic or PDA .& CAPWAP_& 0.70
Testing Statnamic Load Testing
Driving criteria based on EDC 055
or PDA & CAPWAP '
Uplift Skin Friction | Driving criteria based on EDC
or PDA & CAPWAP & Static 0.60
Load Testing
Lateral 1 Standard Specifications 1.00
All piles (ix:;iﬂe FBPier Lateral Load Test? 1.00
1. Or comparable lateral analysis program.
2. When uﬁ:certain soil condili‘ims zregencountered_ 2013 StrUCtU res

013
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100 Percent Dynamic Testing of Concrete Piling

When 100% of the foundation elements are dynamically

tested there is an increase in confidence, reflected by an
Increase In resistance factor

Larger number of piles monitored produces a smaller
COV of group resistance

v,0, \ | (1+cov; +cov; )
;"R -+ 7 \I|

0, (1+cov})

o, )exp{[’)r\,ﬁ']n[(] +COV; )1+ COV; + COV; )]}

e
u

q) B ()LQDQD +
0,

——COV vs. Phi
- = Phi=0.75
----Phi=0.65
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100 Percent Dynamic Testing of Concrete Piling

PILE DATA TABLE
INSTALLATION CRITERIA DESIGN CRITERIA
s T |u
PIER piE| NOMINAL TENSION | MINTHUM TEST | REQUIRED | REQUIRED | FACTORED|pnunl — TOTAL NET 100-YEAR [ Eq 5 ‘3’ T
or size| BEARING |orcictavee|  TIP FILE JET FREFORM | DESIGN |npyal  SCOUR SCOUR scour | =35 [X§
BENT tin) |RESISTANCE | ™55, 2 " | ELEVATION| LENGTH | ELEVATION | ELEVATION | LOAD | "l RESISTANCE | RESISTANCE |ELEVATION| @ Q% |25
NUMBER : {tons) 2 (ft.) (ft.) (ft.) (ft.) tions) [“97F]  rions) (tons) (it §73 |UZ
- ﬂ i3
Ly
End Bent ! | 24 229 NA =20 74 NA NA 145 4.0 NA NA NA NA 0.65
Fier 2 24 255 NA -28 A NA -28 166 NA NA NA NA NA  |0.65
Pier 3 24 272 NA =30 68 NA =13.7 177 NA NA NA NA NA 0.65
Pier 4 24 272 NA -35 NA NA -31.5 177 NA NA NA NA NA  |0.65
Pier 5 24 305 NA -35 98 NA -35 198 NA NA NA NA NA  |0.65
o) . . E
100% Dynamic testing.....
INSTALLATION CRITERIA DESIGN CRITERIA
I s & de
PIER pILEl NOMINAL TENSION | MINTHUM TEST | REQUIRED | REQUIRED || FACTORED|an pf  TOTAL 5> =
or sizel BEARING Norcrchivee|  TIP FILE JET FREFORM *| DESIGN |koy.l  SCOUR O 7 =358 X8
BENT finJ RESISTANCE tions) ELEVATION| LENGTH | ELEVATION | ELEVATION)|  LOAD don RESISTANCE] . 5 oR% w5
NUMBER . (tons) 2 (rt.) (ft.) (1.} ) ttons)  |FO"F| rtons) g S |8
~ &
I 3
End Bent ! | 24 —_pe— NA =20 74 NA NA 1 iy Id‘ﬂ NA NA NA A *
S —— == —— L e——
|
Fier 2 24 B ] NA -28 A NA -28 —o— | NA NA NA NA NA oIﬁE
Pier 3 24 e NA =30 68 NA =137 | - INA NA NA NA NA Olﬁ 5
Pier 4 24 e NA -35 NA NA <315 | i | NA NA NA NA |05
13 Pier 5 24 —— WA -35 98 NA -35 e L7 NA NA NA NA *5
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100 Percent Dynamic Testing of Concrete Piling

From a geotechnical
perspective, a larger
resistance factor

Lower required NBR
(possibly) shorter piles
Reduced width (?)

Reduced pile driving
time

013

®Pesign Training

NBR = (FDL+NS+DD)/d

290
285
280
275

w270

o]

£ 265

&

2 260
255
250
245
240

S
S
ES
N
\\
FDL = 185 N
|

0.6 0.65 0.7 0.75

Resistance Factor (phi)

0.8
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100 Percent Dynamic Testing of Concrete Piling

From a structures
design perspective, a
larger resistance

®*NBR = FDL+NS+DD

factor
Higher FDL/pile T
(possibly) longer piles | = [EER=25 ///
(possibly) less piles = 7
Construction time (?) o =

013
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100 Percent Dynamic Testing of Concrete Piling

Cost should ol
determine the
decision to test all
piles

P
esign Training
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100 Percent Dynamic Testing of Concrete Piling

Cost analysis
justifying the use of
100% dynamic testing
must be submitted to
the State
Geotechnical
Engineer in Design
Bid Build projects

PPesign Training
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100 Percent Dynamic Testing of Concrete Piling

Structures Design Guidelines - Chapter 9

9.2.1 Substructure (Rev. 01/13)

A. Prestressed Concrete Piling; cost per linear foot (furnished and installed)

Size of Piling D;T.PBP ;E:}b Driven Battered
18-inch $55/large qty. - $75/small qty. $75
24-inch $70/large qty. - $100/small qty. $95
30-inch $120 $140

When heavy mild steel reinforcing is used in the pile head, add $250.

When silica fume, metakaolin or ultrafine fly ash is used, add 36 per LF to the piling cost.

B. Steel Piling: cost per linear foot (furnished and installed)

14 %73 H Sodh 570 Production
x eCclion .

14 x 89 H Section $90 pl|eS

20" Pipe Pile $105

24" Pipe Pile $114

30" Pipe Pile $160

013

Wesign Training

E ')(7:‘(/"'



100 Percent Dynamic Testing of Concrete Piling

Florida Department of

TRANSPORTATION

Home  About FDOT ContactUs  Offices Maps & Data Performance  Projects

E-Updates | FL511 | Site Map

| Search FDOT . ‘ u

Specifications and Estimates

Specifications and Estimates / Estimates Wm&m \
Historical Cost and Other Information ForidsTpiationEngners

Greg Davis, State Estimates Engineer |
Phone: (850) 414-4170 I
Fax: (850) 414-4199

Pay Item Cost History - (Averages below represent bid prices on Construction projects only)

Cost Per Mile Models for Long Range Estimates are available on the LRE page.

The reports below can be ran in either Adobe PDF or Microsoft Excel 2003 or higher. Freei download. FreelE viewer
download.

« Annual Statewide Averages:

« January 2012 - December 31, 2012, in .pdf format, in Excel 2007 format

http://www.dot.state.fl.us/specificationsoffice/Estimates/HistoricalCostlnformation/HistoricalCost.shtm

T Jdiiary 2010 - DECEMoeET 31, 2010, T -par TOTTidg, N1 EXCET 2007 T0TTm4at

' 'ﬁ& « January 2009 - December 31, 2009, in .pdf format, in Excel 2007 format
0

PPesign Training
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100 Percent Dynamic Testing of Concrete Piling

CESPO05 04,/08/2013-12.12.35 Page:
Florida Department of Transportation
Item Average Unit Cost
From 2012/01/01 to 2012/12/31
Contract Type: ALL Statewide
Displaying: VALID ITEMS WITH HITS .
From: 0101 1 To: 9959999959 TeSt PIIeS
No. of Weighted Total Total Unit
Ttem Conts Everage Emount Quantity Meas Obs? Description
0455 87 1 $750.00 $126,750.00 169.000 EA N RNCHOR BAR, STEEL
0455 88 3 1 $297.00 $326,106.00 1,098.000 LF N DRILLED SHAFT, 36" DIA
0455 88 & 3 $432.59 $2,937,275.00 6,790.000 LF N DRILLED SHAFT, 48" DIA
0455107 3 1 $194.00 5134,248.00 692.000 LF N DRILLED SHAFT CASING, 36" DIA
0455107 & 3 $346.66 $1,071,868.00 3,092.000 LF N DRILLED SHAFT CASING, 48" DIA
0455111 2 526.60 $201,210.00 7,564.000 LF N CORE-PILOT HOLE,DRILLED SHAFT EXCAV
0455112 &5 1 $82.64 5804,405.36 10,824,000 LF N PILE AUGER GRCOUTED, 18" DIA
0455120 & 1 $1,200.00 $28,800.00 24.000 EA N PILE POINT PROTECTICN, 20" ROUND
0455122 3 1 $224.00 $5225,376.00 1,024.000 LF N UNCLASSIFIED SHAFT EXCAVATICN, 36" DIA
0455122 & 3 $292.81 $1,671,964.00 5,710.000 LF N UNCLASSIFIED SHAFT EXCAVATICN, 48" DIA
0455133 2 18 $5.30 $3,859,544.02 727,597.000 SF N SHEET PILING STEEL, TEMPORARY-CRITICAL
0455133 3 13 543 .49 $10,140,520.42 233,191.000 SF N SHEET PILING STEEL, F&I PERMANENT
QUL o o md o mid S E25E0000 m wm D000 B B CRQSSHOLE SONICLOGGING o o
0455143 3 9 $123.38 $617,285.70 5,003.000 LF N TEST PILES-PREST CONCRETE, 18" S0
0455143 5 8 $132.47 $1,357,277.70 10,246.000 LF N TEST PILES-PREST CONCRETE, 24" S5Q
W) | Y () WEEN SN )N O () S N D W) (NSNS S G OREE) () WS TN ] S G T ]S _ SRR ) D TR T S E—
0455144 21 1 $120.00 $20,040.00 167.000 LF N TEST PILES - STEEL, 20" DIA PIPE

013
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100 Percent Dynamic Testing of Concrete Piling

CESPOO5 04,/08/2013-12.12.35 Page:
Florida Department of Transportation
Item Average Unit Cost
From 2012/01/01 teo 2012/12/31
Contract Type: ALL Statewlde . .
Displaying: VALID ITEMS WITH HITS PdeUCtIOﬂ PIIeS
From: 0101 1 To: 95999959599
No. of Weighted Total Total Unit
Item Conts Average Amount Quantity Meas Obs? Description
0446 71 1 3 539.58 5193,5942.50 4,5900.500 LF N EDGEDRAIN OUTLET PIPE, 4"
0448 73 1 54, 718,564.87 54,718,564 .87 1.000 L& N DPUMPING STATICN- DRAINACE
0450 1 1 2 $7T6.60 5849 B45.00 11,094.000 LF N PREST BEAMMS, TYPE II
0450 1 7 1 $215.00 5142,760.00 664.000 LF N PREST BEAMMS, SPECIAL TYFE
0450 2 3& 5 $156.B2 52,664,188 .94 1&,989.000 LF N DPREST BEAMMS: FLORIDA-I BEAM 3&"
0450 2 45 3 5196 .55 $296,200.00 1,507.000 LF N DPREST BEAMMS: FLORIDA-I BEAM 45"
0450 2 54 2 $147.56 $1,055,503.00 7,153.000 LF ol PREST BEAMS: FLORIDA-I BEAM 54"
0450 2 63 2 $175.22 52,442,075.00 13,937.000 LF N PREST BEAMS: FLORIDA-I BEAM &3"
0450 2 7B 2 5203 .82 52,017,792.00 9,900.000 LF N PREST BEAMS: FLORIDA-I BEAM 74"
0450 3 15 1 $104.00 561,464.00 591.000 LF N PRESTRESSED SLAB UNITS, 48" X 15"
0450 3 25 1 $130.00 596,070.00 739.000 LF N PRESTRESSED SLAB UNITS,60"™ X 15"
0450 B2 3 5256.50 $105,935.00 413.000 LF N BERMS REPAIR
0450 B2 1 1 $300.00 56,000.00 20.000 LF N BERM REPAIR- MAINT CONTR CMNLY
0450 B2 2 1 $400.00 58,000.00 20.000 LF N BEAM REPAIR- MAINT CONTR CNLY
0450 B2 3 1 $500.00 510,000.00 20.000 LF N BERM REPAIR- MAINT CONTRE CNLY
0450 B2 4 1 $500.00 510,000.00 20.000 LF N BERM REPAIR- MAINT CONTRE CNLY
0450 B3 1 5 $1,310.95 557,682.00 44,000 ER N BERM REPAIR, STRAND SPLICES
0450 B3 11 1 $800.00 51,600.00 2.000 ER N EERM REPAIR- MAINT CONT ONLY, STRAND SPL
0450 B3 12 1 $1,000.00 52,000.00 Z2.000 ER N BERM REPAIR- MAINT CONT ONLY, STRAND SPL
0450 83 13 1 $1,500.00 53,000.00 2.000 ER N BERM REPAIR- MAINT CONT ONLY, STRAND SPL
0450 B3 14 1 $2,000.00 54 ,000.00 2.000 ER N BEARM REPAIR- MAINT CONT ONLY, STRAND SPL
0455 2 1 $200.00 52,000.00 10.000 LF N TREATED TIMBER PILING
0455 14 3 2 596.51 5417,085.72 4,322,000 LF N CONC SHEET PILING, 10"X30"
2R o SR o SO0 SL o m AaPO0mn TS N o EEOTRCIION OF SLISTING STRUCTUREC
0455 34 2 3 536.93 5641,720.50 17,378.000 LF N PRESTRESSED CONCRETE PILING, 14" S5Q.
0455 34 3 10 557.8% 53,283,343 .58 56,716.000 LF N PRESTRESSED CONCRETE PILING, 18" SQ
0455 34 4 1 580,00 51,559,280.00 19,491.000 LF N PRESTRESSED CONCRETE PILING, 20" SQ
0455 34 & ] 581.54 50,4648 ,417.58 116,117.000 N DRESTRESSED CONCRETE PILING, 24" S

PPesign Training
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100 Percent Dynamic Testing of Concrete Piling

District Coordinators

District Coordinator (Titles vary by District)

Plans, Specifications:

John Previte (863) 519-2676

Fern Jackson (863) 519-2242

Ervin Sterling (863) 519-2919

Marshall Dougherty (863) 519-2637

Gibu Geevarghese (863) 519-2481

Edgar Munoz (863) 519-2536
| |

Estimates:

Gena Batman (863) 519-2558

Tommy Thompson (863) 519-2612

Mandy Gaugh (863) 519-2695

District 2 Final Plans Administrator:

Vince Cam 386) 758-3732
p

Specifications:

Eddy Scott (386) 961-7831

Teresa Thrasher (386) 961-7470

Estimates:

Richard Rountree (386) 758-3759

Ronnie Sadler (386) 961-T363

Lea-Ann Arnold (386) 961-7376

Chris Sweitzer (386) 961-7418

http://www.dot.state.fl.us/specificationsoffice/staff.shtm

13
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100 Percent Dynamic Testing of Concrete Piling

Driven Pile Capacity: IDs 1-61

0.75

F\$

T~

0.

65

42.0 %

i

72011 18” Pile

78.0(H Small gty $55/pile

840 Large qty $75/ pile

-90.0 |

0.0 90.0

013
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100 Percent Dynamic Testing of Concrete Piling

Driven Pile Capacity: IDs 1-61

0.75 |
30 T 0.5
-42.0

= 480 N

72011 18” Pile

780 FDL/0.65 =270 t., L =60
s40f FDL/0.75 =234 t., L =51

-90.0 |

0.0 90.0

013
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150.0 270.0

Capacity (tons)

450.0
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100 Percent Dynamic Testing of Concrete Piling

Calculate the cost of
piling at phi = 0.65
and 0.75

Will the savings offset
the cost of dynamic .
testing? s

Savings

Vs * $/foundation (0.75)

/ " $/foundation (0.65)

13
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@ﬁ' Coslng Length 33871

100 Percent Dynamic Testing of Concrete Piling

Variable strength
profile

Brown Slity Fing Jo Medlum SAND wlith
1&m Limerock Frogments (FiLL; Sk)

Gray Silty Flne lo Medium SAND (Fill; SM)

N | '
— Cork Brown Orgonle Slity Fine
%ﬁt};m |SAND with Grass (TOPSOIL; OL
Y ©

umd WEAK [

AR = rMiAM!

2655

14 4T ~40
24 Ligh! Groy 10 Brown Sondy LIMESTONE

1845 (FORT THOMPSON FORMATION LIMESTONE)

626/ ""O°AON) L334 N NOILVATIZ

~ i.ignt Brown Silty Fine lo Medlum SAND
4591l and Umestone Frogments (FORT
== | THOMPS SM)

A= WEAK

3
Ld‘—t

ISREVIUTEY IRSRY CRURI ANURY FXURD RAPRALTATIN:
&8 5 8

1350 Light Groy fo LIght Brown Sandy 70
o5 = LINESTONE (FORT THOMPSON
10 5]  FORMATION LIMESTONE) -1 -75
50/1"B= %
361 =
e STRONG(er) | :
32§ -85
28
Borleg Tetminated e
af Etev. ~88.1f1
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100 Percent Dynamic Testing of Concrete Piling

Driven Pile Capacity: IDs 1-61

0.0
50

0.0 N

5.0 Ty,

-20.0

e 0.75 | ?% (S~

o ™~ 0.65

-30.0
-35.0

-40.0 %'
450
50.0
5.0
60.0

-65.0
0.0 100.0 200.0 300.0 400.0 50000 600.0

Capacity (tons)

Tip Elevation (ft)
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100 Percent Dynamic Testing of Concrete Piling
350000 o
| Driven Pile Capacity: IDs 1-61
| 0.0
300000 - 50 %%
| -10.0
I -15.0 1 '
250000 - EEEE o7 [ ™ 0.65
| e
200000 —: [ :22 %
$ 5.0 | { | N
| 60.0 . ! I )
150000 7 -65-00,0 100.0 2000 300.0 400.0 500.0 600.0
o Capacity (tons)
100000 1~ .Savings
50000  S/toundation (0.75) May be better suited for 100%
) testing
0 _ o / * $/foundation (0.65)
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100 Percent Dynamic Testing of Concrete Piling

v [
i i:.--ff

|s there any economic
benefit to 100%
dynamic testing In this
profile?

Same pile length

Higher load per pile at
phi =0.75

Less piles?

ELEVATION IN FEET, NVGD
{ I | 1 1

~105 : ................ 58 ToR=30%

E 50/2"
110 E .................. 73 e

@13 1sE i
- e ELEANON =TT )
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100 Percent Dynamic Testing of Concrete Piling

FLORIDA
DEPARTMENT
OF
TRANSPORTATION

WORKBOOK

Florida Department of E-Updates | FL511 | Site Map

TRANSPORTATION S o

Home AboutFDOT ContactUs Offices Maps & Data Performance Projecis

Specifications and Estimates

Specifications and Estimates / Specifications

July 2013 Workbook

Speictions Bt

Floridz's Transportation Engineers

NOT CURRENTLY IN SPEC BOOK

®Pesign Training

Implemented Modifications to the 2013 Standard Specifications
July 2013 Workbook
for Lettings Effective July - December 2013

Special Provisions - Specific clauses adding to or revising the Standard Specifications, setting forth conditions varying from or
addifional to the Standard Specifications for a specific project.

Supplemental Specifications - Additions or revisions to the Standard Specifications.
History of Revisions - To review the History of revisions for this Workbook.
Mandatory Revisions - Critical modifications implemented for the Workbook.

REISSUED Mandatory Revision #1 - To review the implementation lefter.
Mandatory Revision #1 - To review the implementation letter.

Workbook Document - Final - To review the changes to the Workbook.
Workbook Document - Draft - To review the Workbook

Note: These files are in Adobe Acrobat (PDF) format.
File size ranges from 9 kb fo 279 kb.

SPECIAL PROVISIONS $P0000001 All Jobs

& XPo




100 Percent Dy

Florida Department of

TRANSPORTATION

E-Updates | FL511 | Site Map

Search FDOT >}

Home About FDOT ContactUs Offices Maps & Data Performance Projects

Specifications and Estimates

Office Manager
Trey Tillander, P.E

605 Suwannee Street
Tallahassee, FL 32399

Tel: 850-414-4100
Fax: 850-414-4199
E-Mail Us

Additional Contacts
Staff Directory

Office Resources

About us

—-—
Documents & Publications
Programs & Services
Meetings & Events

More. ..

13

esign Training

Welcome

The Specifications and Estimates Office develops and provides policies, procedures, training, and
guidance to support the design, construction and maintenances of Florida roads and bridges. Our
functional areas include Specifications, Estimates, Product Evaluation, and Utilities.

News

Specifications Package Preparation Training for 2
will provide you with important information and techniques used in preparing
Register now!

Estimates Bulletin 13-04: Lump Sum and Special Design Pay Items on Push Button Contracts
May 10, 2013

namic Testing of Concrete Pilin

http://www.dot.state.fl.us/specificationsoffice/

Florida Department of

TRANSPORTATION

About FDOT

E-Updates | FL511 | Site Map

‘ Search FDOT.. ‘u

Home Contact Us Offi Maps & Data Performance  Proj

Specifications and Estimates

Speifaions & et

Florida's Transportation Engineers

Contains links to the FDOT Specifications and other related information .

Link fo the Specifications Workbook Files.

I

Specifications

Link fo the Industry Review to provide comments to current proposed specification revisions

Link to Specs on the Web - the web application used to create specification packages

EXPO



http://www.dot.state.fl.us/specificationsoffice/Implemented/DesignBuild/HistoryDB/July13/Default.shtm

100 Percent Dynamic Testing of Concrete Piling

Workbook

Conventional projects (DBB)

Structures Foundations - Dynamic Testing WITHOUT Test Piles.
(REV 6-26-12) (T-12)

$P4550100D Two TP

Prajects with 100% Dynamic Testing of Pile Foundations WITHOUT Test

Change(s) to: 455-1 through 455-12.

Piles.
Change(s) to: 455-1 through 455-12.
Structures Foundations - Dynamic Testing WITH Test Piles.
(REV 6-26-12) (7-12) SP4550100D Tw TP Projects with 100% Dynamic Testing of Pile Foundations WITH Test

Piles.

http://www.dot.state.fl.us/specificationsoffice/Implemented/WorkBooks/JulWorkbook2013/

013
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100 Percent Dynamic Testing of Concrete Piling

Bearing Requirements

455-5.10.1 General: “...... The Engineer may
accept a driven pile when the pile has achieved
minimum penetration and the minimum required
bearing capacity obtained for 6 inches of
consecutive driving...”

455-5.10.2 Bearing Criteria: “... The Engineer will
determine pile capacities using dynamic load test
equipment utilizing internally or externally mounted
sensors according to the methods described

herein...”
013
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100 Percent Dynamic Testing of Concrete Piling

+ Set-checks and Re-Drives
v Potentially reduced on 100% dynamic testing projects

o B, 5 T 75 .85

13
esign ﬁaingg
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100 Percent Dynamic Testing of Concrete Piling

Design-Build

DIVISION Il CHANGES

SP1050813

Contractor Quality Control General Requirements

Use when Geotechnical Services are required for the project.

SP4550000

Structures Foundations

Use when Geotechnical Services are required for the project.

http://www.dot.state.fl.us/specificationsoffice/Implemented/DesignBuild/HistoryDB/July1 3/Default.shtm

PPesign Training
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http://www.dot.state.fl.us/specificationsoffice/Implemented/DesignBuild/HistoryDB/July13/Default.shtm

100 Percent Dynamic Testing of Concrete Piling

Design-Build Specifications do not currently address
100% Dynamic Load Tests

Refer to the applicable SP

Structures Foundations - Dynamic Testing WITHOUT Test Piles.
(REV 6-26-12) (7-12) SP4550100D TwoTP Prajects with 100% Dynamic Testlig%; of Pile Foundations WITHOUT Test
iles.

Change(s) to: 455-1 through 455-12.

Structures Foundations - Dynamic Testing WITH Test Piles.
(REV 6-26-12) (7-12) SP4550100D Tw TP Projects with 100% Dynamic Tt—:;tli ng of Pile Foundations WITH Test
iles.

Change(s) to: 455-1 through 455-12.

013
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100 Percent Dynamic Testing of Concrete Piling

Set-check all piles (phi = 0.75)

Concrete piles: ALL blows delivered to ALL piles have
to be monitored

Determine proper wave speed

Steel piles: Follow the Specification requirements for
Instrumented set-checks

013
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100 Percent Dynamic Testing of Concrete Piling

Freeze — 100% set check (phi = 0.75)

Concrete piles: ALL blows delivered to ALL piles have
to be monitored

Determine wave speed

Steel piles: Follow the Specification requirements for
Instrumented set-checks

013
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100 Percent Dynamic Testing of Concrete Piling

D/B Contracts: 100% dynamic testing does not
automatically eliminate the possibility of verification

testing
‘o’ =\
NeY

013
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100 Percent Dynamic Testing of Concrete Piling

Rodrigo.Herrera@dot.state.fl.us
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