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H.B. FLEMING, INC.

CONTRACTING - ENGINEERING i P
89 Pleasant Ave. South Portland, ME 04106 PRE DANIIG WMBMRS Asgug'muu

Phone 207-799-8514 Fax 207-799-8538
www.hbfleming.com

PILE DRIVING BRIDGES SUBMARINE PIPELINES
Submittal

Submitted To:

Client: J.P. Sicard, Inc. Project: BRO 1444(57)

Attention: Brad Drake Location: Randolph, VT

Date: 12/9/14

Subject: Pile Driving Criteria

H.B. Fleming proposes to use the following driving criteria for piles to be installed at the above location:

Hammer

Pile

Results

Either an MKT DE-42 or an APE D19-42 open-ended diesel pile hammer will be used to drive the
piles. The DE-42 has a ram weight of 4,200 lbs, a maximum stroke of 10°-6”, and a rated energy
0f 42,000 ft-Ibs. The D19-42 has a ram weight of 4,190 Ibs, a maximum stroke of 10’-2”, and a
rated energy of 42,800 ft-1bs.

The DE-42 hammer cushioning material consists of 2 inches of Hamortex material.

The D19-42 hammer cushioning material consists of 2 inches of Monocast MC 901 material.

HP12x63 ASTM A572 Gr. 50 steel piles.
The Pile Nominal Driving Capacity is 104 tons (207.90 kips).
Piles will be fitted with cast steel driving points.

Piles will initially be driven to the following criteria:
. o 3 blows per inch for 3 consecutive inches, or in the case of abrupt refusal,
o 3 blows for any %" of movement or 2 blows with no movement
These criteria are based upon the output generated from the WEAP analysis that follows. Testing
of driven piles will determine whether the above criteria are used throughout the project or if any
adjustments need to be made.

Signed: Ve M

14

David Gifford



H.B. FLEMING PILE EQUIPMENT DATA SHEET

Project: BRO 1444(57)
Location: Randolph, VT

HAMMER

ANVIL

HAMMER CUSHION

DRIVE HEAD

PILE CUSHION

[ ]

PILE

Date: 12/9/2014
Client: J.P. Sicard, Inc.

Manufacturer: MKT APE
Model: DE-42 D19-42
Type: Single Acting Diesel
Length of Stroke: 10'- 6" - 10-2"
Rated Energy at Given Stroke: 42,000 ft-1b 42,800 ft-1b
Modifications: None

Material: Hamortex Monocast MC901
Thickness: 2" , 2"
Area: 285 in’ 397.6 in’
Modulus of Elasticity: 125 ksi 285 ksi
Coefficient of Restitution: 0.8 0.8
Weight: 1200 Ib 1200 Ib
Cushion Material: N/A

Thickness: N/A

Modulus of Elasticity: N/A

Coefficient of Restitution: N/A

Pile Type: HP12x63

Length in Leads: Up to 50'

Weight/LF: 63 1b

Wall Thickness: 0.515"

Taper: N/A

Cross Sectional Area: 18.4in2

Pile Nominal Driving Capacity 207.90 kips

Splice Description: Full Penetration Butt Weld
Tip Treatment Description: Cast Steel Point
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APE/SEMW Model D19-42 Single Acting Impact Hamme

operates on d:esel or b:o-dlesel for all types of lmpact p:le dnvmg '

g Optional hydraulic trip MQ DEL D1 9%42 (1.9 metric ton ram)
§ and throttle available. : ‘ -
' < Fits FEC tube
L feads or box type. SPECIFICATIONS
g ) ' Makimum Rated energy - 42,800 ft-ths
_ § Minimum rated energy 16,000 ft-lbs
Stroke at rated energy 10 feet 2 inches
§ Maximum obtainable stroke 10 feet 3 inches
? Ki Speed (blows per minute) 37-53
i : @ WEIGHTS
t Ram . R 4190 Ibs
N Anvil 754 Ibs
’i Hammer weight (includes trip device) 7,800 fbs
l Typical operating (weight with drive cap) . " 9,600 ths
g CAPACITIES '
§ Fuel tank (runs on diesel or blo ~diesel) » ' 8.5 gal
a a; Oil tank 2.4 gal
L" CONSUMPTION |
(o]
NERAAN Diesel or Bio-diesel fuel 1.5 galihr
5 Lubrjcation 2.4 gal/hr
T’ﬁ , : : Grease twice per day
DIMENSIONS OF HAMMER
a, Length overall 186.2 inches
a "Length over cylinder extension 214, 3 inches
b Impact block diameter 17.3 inches
2 c Width over bolts - 22 inches
q 9 d Hammer width overall , 19 Inches
l 7 e Width for guiding- face to face 12.5 inches
f Hammer center to pump guard " 43.5 inches
§ Lb-»« g Hammer center to bolt center 13.6 inches
-h hammer depth overall - 26.2 inches
g . . . H ~ Minimum clearance for leads : 14.2 inches
Direct drive available '
g We_reserve the right to modify specifications without notice.
— Features Contact APE directly for updated literature.

Fuel injection designed by APE engineers

Fuel and lube pumps with 50% less parts than ICE

Hardened piston needs no high maintenance wear rings
Direct drive available for maximum producticn on steel piles
Fue!l pump mounted where heat will not harm it

Variable mechanical cam fuel pump- no air pistons or rings
Optional hydraulic variahie fuel remote controf '

Heavy duty trip system for years of fauit free operation
Chrome rings for super long life '

Low maintenance and extremely low parts pricing

German design at a reasonable price

Two year APE warranty

rf'-‘
Sl

.-, APE Corporate Offices — R ———
< 7032 South 196th Visit our WEB site:
Kent, Washington 98032 USA www.apevibro.com

: (800) 2488498 & (253) 872-0141 |[NREARINAPN NS,
SHANGHAUNTALCO.LTD.  oem) 875 8740 Fax 400 NN @ap




JOINT WELDING
- PROCEDURE SPECIFICATION

Material specification Astn Asiz Ga ‘5*775” figniVA thatd

Welding process GMmAn)
" Manual or machine MA AR,
Position of welding o (EORHAL

Filler metal specification ___Aws AS. |

Filler metal classification _ &10\®

Flux . H

Shielding gas A ‘

Single or multiple pass MaciA I REQUARSY
Single or multiple arc SIMGLTR

Welding current Tolle

Polarity (SR LR,

Welding progression M LA

Root treatment (3@ |BAviL To PRofLE
Preheat and interpass temperature . PR& Avis mA L
Postheat treatment Hort®

Flow rate _sl(A

WELDING PROCEDURE

Welding current ,
Pass | Electrode Travel

no. size Amperes Voits speed ~ Joint detail
\ wa \Zo -1S ] ‘Z'?’L{ | F"/M'A ‘\__V/M/-MM -A"— &575”
‘ ) . .+ 0.5 ’
ok | 8l" | Mmoo 1224 \ /mm!, 4

£,7 058 i)

f ¢ - 4¢? - Rrthfl Firld
) /\ g < MR Bt BRVELAP

e T

TaTtd SveEs
F WAk

Hp 17wl Tl

.L o I T i
\

This procedure may vary due to fabrication sequence, fit-up, pass size, etc., within the limitation of variables given in
Section 5. ’

Procedure no. VAst \’l"{ﬂl& \3\/1“”\‘7"“») é?‘—\(‘«ﬁ- Contractor p\‘% FLAMAAA , T

Revision no. Cg Authorized by F%/»é/

7 5

Form E-2. Date lo/ZD/I.Z

Form E-2 — ‘Welding Procedure Specification




JOINT WELDING
- PROCEDURE SPECIFICATION

Material specification . T = Pacton ASYEL Gr.5D iﬁ&ma\//&’ww*"t * Powrt = Astm AT 60‘5!‘55’
. a

Welding process S

" Manual or machine Mt et

Position of welding hol@atis, o2 YnElehi
Filler metal specification Povdtn

Filler metal classification ERop

Flux . a1 :
Shielding gas A Flow rate __M[A
Single or multiple pass ML TpLi /ns m&m\r{ﬁb\
Single or multipie arc LUMELR

Welding current blC

Polarity ' e fef

Welding progression *UA

Root treatment oA - Toudts hef PRA-BEVALLD o 1’7ﬂf" 1A,
Preheat and interpass temperature ___PAL _Awé Bl.t

Postheat treatment _tlomti

WELDING PROCEDURE

Welding current
Pass | Electrode “Travel , .
no. size Amperes Volts speed _ Joint detait
‘ l,@ w Vg [ty (,_L'Zq o l 1 /MtrJ R S
24 | 8ly" | me-be | e et (i) HP12¥08 Uk
B -/
wohet stagl Vot

This procedure may vary due to fabrication sequence fit-up, pass size, etc., within the limitation of variables gwen in
Section 5.

Procedure no. WP Tomrt  A-toherusntt Contractor __ 4 % Fefimuth  1pe
Revision no. 44 Authorized by /V&M
Form E-2 Date /0/70/13

Form E-2 — -Welding Procedure Specification




HARD-BITE"™ -

HP-77600-B 30#

Dimensions

TOP VIEW

\ |8

BOTTOM VIEW ﬂ

MATERIAL: CAST STEEL
ASTM A148 90/60

12"
1
B |1-6/16"
3"
Wt | 31#

Installation Instructions

1. Fit point onto the end of the square cut pile end.

2. Weld point to the pile in either flat or vertical
position using E7018 electrodes.

3. Weld across full width of flange following chart

below for mi

nimum size weld.

‘\_/,\’/_‘,W
N
N
H-PILE
N N -
N N
Ny Weld
Weld (See Chart)
| HP-77600-B )
6 304 ﬁ 45° Bevel
Pile Size Flange Groove Weld
Thickness
HP 12 x84 685 3/8
Xx74 610 3/8
x 63 515 5/16
x 53 435 5/16

ASSOCIATED PILE

& FITTING

PO Box 5933 Parsippany, NJ 07054-5933
Tel: 973-773-8400 )

Fax: 973-428-5146

émail: apf@associatedpile.com
www.associatedpile.com

Call Toll Free: 800-526-9047

{12/11)



MNA DE-4Z

H.B. Fleming 09-Dec-2014
Randolph, VT GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi blows/in ft Kips-ft
100.0 23.68 0.00 1.0 6.07 16.31
125.0 24.99 0.00 1.3 6.51 15.42
150.0 26.06 0.01 1.7 6.88 14.85
175.0 26.95 0.00 2.1 7.20 14.59
200.0 27.79 0.13 2.6 7.53 14.56
207.9 27.79 0.13 2.8 7.53 14.36
225.0 28.11 0.19 3.1 7.65 14.34
250.0 28.59 0.48 3.5 7.83 14.45
300.0 31.41 1.32 4.7 8.17 14.83
400.0 35.85 2.10 8.0 8.67 15.78
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MKT DE-42

OUT OSG HAM STR FUL PEL. N SPL N-U P-D %SKISM 0 PHI RSA ITR H-D MXT
DEx

6 0155 01 00 0 0 030 OO O O O O O 0.000

Pile g Hammer g Toe Area Pile Size Pile Type

32.170 32.170 144.000 12.000 Uriknown

WCp ACp ECp TCp CoR ROut StCp

1.200 283.500 125.0 2.000 0.800 0.010 0.0

ACu ECu TCu CoR ROut StCu

0.000 0.0 0.000 0.000 0.000 0.0

LPle APle EPle WPle Peri Strg CoR  ROut

50.000 18.400 30000.000 492.000 4.000 36.000 0.850 0.010
Manufac Hmr Name HmrType No Seg-s
MKT  DE 42/35 1 5

RamWt RamL Ram Dia MaxStrk RtdStrk Efficy

420 150.00 1200 1350 10.00 0.80

IB.wt IB.L IB.Dia IBCoR IBRO

0.80 2350 11.22 0.900 0.010
CompStrk A Chamber V Chamber C Delay C Duratn Exp Coeff VolCStart Vol CEnd

18.59 113.10 18563 0.001 0.002 1.250 0.00 0.00

P atm P1 P2 P3 P4 P5 :

14.70 1316.00 000 0.00 000 0.00

Stroke Effic. Pressure R-Weight T-Delay Exp-Coeff Eps-Str Total-AW
10.0000 0.7000 1316.0000 0.0000 0.0000 0.0000 0.0100 0.0000

Qs Qt Js Jt Qx Jx Rati Dept

0.100 0.040 0.050 0.150 0.000 0.000 0.000 0.000
Research Soil Model: Atoe, Plug, Gap, Q-fac

0.000 0.000 0.000 0.000

Research Soil Model: RD-skn: m, d, toe: m, d

0.000 0.000 0.000 0.000

Res. Distribution

Dpth Rskn Dpth Dpth

0.00 0.00 45.00 45.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00

4500 141 000 000 0.00 0.00 000 0.00 0.00 0.00
50.00 141 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00

Rult

100.0 125.0 150.0 175.0 200.0 207.9 225.0 250.0 300.0 400.0
Diameter COGHammer WHammer ABatter Depth Sup  Flag

0.000 0.000 0.000 0.000 0.000 0



MKT DE-42

No. Weight Stiffn CoR C-Slk Dampg
kips k/inch ft k/ift/s

0.840

0.840 109327.4 1.000 0.0100

0.840 109327.4 1.000 0.0100

0.840 109327.4 1.000 0.0100

0.840 109327.4 1.000 0.0100

Imp Block 0.800 57661.2 0.900 0.0100
‘Helmet 1.200 17718.8 0.800 0.0100 5.4
Combined Pile Top  13800.0

AaAbhowN -

HAMMER OPTIONS:

Hammer File ID No. 155 Hammer Type OE Diesel
Stroke Option FxdP-VarS Stroke Convergence Crit. 0.010
Fuel Pump Setting Maximum

HAMMER DATA: ' :
Ram Weight (kips) 4.20 Ram Length (inch) 150.00
Maximum Stroke (fty 13.50
Rated Stroke (ft) 10.00 Efficiency 0.700

Maximum Pressure  (psi) 1316.00 Actual Pressure  (psi) 1316.00
Compression Exponent 1.350 Expansion Exponent 1.250
Ram Diameter (inch) 12.00

Combustion Delay (s) 0.00100 Ignition Duration  (s) 0.00200

HAMMER CUSHION PILE CUSHION
Cross Sect. Area (in2) 283.50 Cross Sect. Area (in2) 0.00
Elastic-Modulus  (ksi) 125.0 Elastic-Modulus  (ksi) 0.0

Thickness (inch)  2.00 Thickness (inch)  0.00
Coeff of Restitution 0.8 Coeff of Restitution 0.0
RoundOut (ft) 0.0 RoundOut (ft) 0.0

Stiffness (kips/in) 17718.8 Stiffness (kips/in) 0.0

PILE PROFILE:
Toe Area (in2) 144.000 Pile Type Unknown
Pile Size (inch) 12.000

LbTop Area E-Mod Spec Wt Perim Strength Wave Sp  EA/c
ft in2 ksi Ib/At3 ft ksi ft/s k/ft/s

0.0 18.40 30000. 492.0 4.0 36.000 16807. 32.8

50.0 18.40 30000. 4920 4.0 36.000 16807. 32.8

Wave Travel Time 2L/c (ms) 5.950



Pile and Soil Model

Total Capacity Rut (kips)

100.0

MKT DE-42

No. Weight Stiffn C-SIk T-Slk CoR Soil-S Soil-D Quake LbTop Perim Area
ft kips sfft inch

kips kf/in ft
13800.
13800.
13800.
13800.
13800.
13800.
13800.
13800.
13800.
10 0.210 13800. 0.000 0.000 1.00
11 0.210 13800. 0.000 0.000 1.00
12 0.210 13800. 0.000 0.000 1.00
13 0.210 13800. 0.000 0.000 1.00
14 0.210 13800. 0.000 0.000 1.00
15 0.210 13800. 0.000 0.000 1.00

0.210
0.210
0.210
0.210
0.210
0.210
0.210
0.210
0.210

CoO~NOOADWN-

Toe

0.0100.000 0.85
0.000 0.000 1.00
0.000 0.000 1.00
0.000 0.000 1.00
0.000 0.000 1.00
0.000 0.000 1.00
0.000 0.000 1.00
0.000 0.000 1.00
0.000 0.000 1.00

0.0
0.0
0.3
0.7
1.0
1.3
1.6
2.0
2.3
2.6
3.0
3.3
3.6
4.0
4.3

ft ft in2
0.0500.100
0.050 0.100
0.050 0.100
0.0500.100
0.0500.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100

70.0 0.1500.040

3.143 Kips total unreduced pile weight (g= 32.17 ft/s2)
3.143 kips total reduced pile weight (g= 32.17 ft/s2)

PILE, SOIL, ANALYSIS OPTIONS:

Uniform pile

No. of Slacks/Splices
Pile Penetration (ft)

Pile Segments: Automatic

% Shaft Resistance 30

Soil Damping Option
Max No Analysis Iterations
Output Time Interval

Smith

Output Level: Variable vs Time

Gravity Mass, Pile, Hammer:

0 Pile Damping
45.00 Pile Damping Fact.(k/ft/s)

Output Segment Generation: Automatic

(%)

32.170 32.170 32.170

3.33 4.0 184
6.67 4.0 184

10.00
13.33
16.67
20.00
23.33
26.67
30.00
33.33
36.67
40.00
43.33
46.67
50.00

1

0 Time Increment/Critical
1 Analysis Time-Input (ms)

4.0
4.0
4.0
4.0
4.0

18.4
18.4
18.4
18.4
18.4
4.0 18.4
4.0 184
4.0 184
4.0 18.4
4.0 184
4.0 18.4
4.0 18.4
4.0 18.4

0.657

160
0



MKT DE-42

Rut= 207.9, Rtoe= 145.5 Kkips, Time Inc. =0.088 ms

No mxTForce t mxCForce t mxTStrss t mxCStrsst maxV tmaxD t max Et

Kips ms kips ms ksi ms ksi ms ft/s ms inch ms kip-ft
1 00 05011 2 000 02723 21432 20.598 11 14.36
2 -0.8 40 5045 2 -0.04 40 27.42 2 1436 20585 11 14.26
3 -2.0 40 5085 2 -0.11 40 27.64 2 1436 20.572 11 14.14
4 -2.3 40 5091 2 -0.13 40 2767 2 1429 30558 11 13.97
5 -1.8 40 5114 3 -0.10 40 27.79 3 1427 30544 11 13.77
6 -0.7 40 5109 3 -0.04 40 27.76 3 14.15 30.531 11 13.53
7 0.0 05099 3 000 02771 3 14.05 30517 12 13.26
8 00 05086 3 000 02764 3 13.93 30.504 12 1297
9 0.0 05049 3 0.00 02744 3 13.75 40.491 12 12.64
10 0.0 0 502.7 0.00 0 27.32 4 1360 40478 12 12.29
11 0.0 0 498.7 0.00 0 2710 4 1343 40.465 12 11.92
12 0.0 0 4915 0.00 0 26.71 4 13.31 40452 12 1153
13 0.0 0 479.7 0.00 0 26.07 4 13.29 40.440 12 1113
14 0.0 0 487.7 0.00 0 26,51 5 12.37 50.428 13 10.71
15 0.0 0 4746 0.00 0 2579 5 1340 50.417 13 1047
(Eq) Strokes Analyzed and Last Return (ft):
10.00 7.61-7.53 7.53

GO b MDA DN

Max. Combustion Pressure 1316.0 psi

Rut BICt Stroke (ft) Ten Str i tComp Str i t ENTHRU BIRt
kips b/ft down up ksi ksi Kip-ft b/min

100.0 11.5 6.07 6.02 000 1 0 2368 6 3 163 47.7

1256.0 1568 651 649 0.00 1 0 2499 7 3 154 46.0

160.0 204 6.88 6.88 -0.01 48 2606 6 3 14.8 448
175.0 258 7.20 7.20 0.00 0 2695 6 3 146 438

200.0 314 753 747 -013 4 41 2779 5 3 146 429
207.9 334 753 753 -013 4 40 2779 5 3 144 429
2250 36.7 765 7.64 -0.19 38 2811 5 3 143 426
250.0 423 7.83 7.82 -0.48 36 2859 5 3 145 421

300.0 56.1 817 8.16 -1.32 34 3141 15 5 148 41.2
400.0 959 8.67 8.66 -2.10 18 3585 156 5 15.8 401

(o) B e I N



APE M- 42

H.B. Fleming 09-Dec-2014
Randolph, VT GRLWEAP (TM) Version 2005
Maximum Maximum .

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi blows/in ft kips-ft
100.0 21.57 0.19 1.1 5.04 14.17
125.0 23.05 0.00 1.4 5.45 13.63
150.0 24.08 0.31 1.9 5.76 13.26
175.0 24.96 0.20 24 6.03 13.05
200.0 25.74 0.26 2.9 6.27 12.99
207.9 25.84 0.27 3.0 6.30 12.95
225.0 26.13 - 0.42 3.3 6.41 12.95
250.0 26.99 0.65 3.9 6.57 13.07
300.0 29.76 1.48 5.2 6.89 13.45

400.0 34.33 ‘ 1.92 8.9 7.44 14.65
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APE D19-42

OUT OSG HAM STR FUL PEL N SPL N-U P-D %SK ISM 0 PHI RSA ITR H-D MXT
DEx

6 0571 01 00 0 0 030 00O O O O O O 0.000

Pile g Hammer g Toe Area Pile Size Pile Type

32.170 32.170 144.000 12.000 Unknown

WCp ACp ECp TCp CoR ROut StCp

1.200 398.000 285.0 2.000 0.800 0.010 0.0

ACu ECu TCu CoR ROut StCu

0.000 0.0 0.000 0.000 0.000 0.0

LPle APle EPle WPle Peri Strg CoR  ROut

50.000 18.400 30000.000 492.000 4.000 36.000 0.850 0.010
Manufac Hmr Name HmrType No Seg-s
APE D 19-42 1 5

RamWt RamL Ram Dia MaxStrk RitdStrk Efficy

419 128.00 1260 1250 11.25 0.80

IB.Wt IB.L IB.Dia IBCoR IBRO

0.76 2530 1260 0.900 0.010 , ,
CompStrk A Chamber V Chamber C Delay C Duratn Exp Coeff VolCStart Vol CEnd
156.50 124.70 157.68 0.001 0.002 1250 0.00 0.00

P atm P1 P2 P3 P4 P5

14.70 1710.00 1539.00 1385.00 1247.00 0.00

Stroke Effic. Pressure R-Weight T-Delay Exp-Coeff Eps-Str Total-AW
10.0000 0.7000 1316.0000 0.0000 0.0000 0.0000 0.0100 0.0000

Qs Qt Js Jt Qx Jx Rati Dept

0.100 0.040 0.050 0.150 0.000 0.000 0.000 0.000
Research Soil Model: Atoe, Plug, Gap, Q-fac ‘

0.000 0.000 0.000 0.000

Research Soil Model: RD-skn: m, d, toe: m, d

0.000 0.000 0.000 0.000
Res. Distribution

Dpth Rskn Dpth Dpth

0.00 0.00 45.00 45.00 0.00 0.00 000 0.00 0.00 0.00

0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00

4500 141 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

50.00 1.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rult

100.0 125.0 150.0 175.0 200.0 207.9 225.0 250.0 300.0 400.0
Diameter COGHammer WHammer ABatter Depth Sup  Flag

0.000 0.000 0.000 0.000 0.000 0



APE D19-42

No. Weight Stiffn CoR C-Slkk Dampg
kips k/inch ft kift/s

0.838

0.838 141250.2 1.000 0.0100

0.838 141250.2 1.000 0.0100

0.838 141250.2 1.000 0.0100

0.838 141250.2 1.000 0.0100

Imp Block 0.754 71041.4 0.900 0.0100
Helmet 1.200 56715.0 0.800 0.0100 6.0
Combined Pile Top  13800.0

BN -

HAMMER OPTIONS:
Hammer File ID No. 571 Hammer Type OE Diesel
Stroke Option FxdP-VarS Stroke Convergence Crit. 0.010
Fuel Pump Setting Maximum :

HAMMER DATA:

Ram Weight (kips) 4.19 Ram Length (inch) 128.00
Maximum Stroke (ft)y 12.50
Rated Stroke (ft)y 11.25 Efficiency 0.700

Maximum Pressure  (psi) 1710.00 Actual Pressure  (psi) 1316.00
Compression Exponent 1.350 Expansion Exponent 1.250
Ram Diameter (inch) 12.60

Combustion Delay (s) 0.00100 Ignition Duration  (s) 0.00200

HAMMER CUSHION PILE CUSHION
Cross Sect. Area (in2) 398.00 Cross Sect. Area (in2) 0.00
Elastic-Modulus  (ksi) 285.0 Elastic-Modulus  (ksi) 0.0

Thickness (inch)  2.00 Thickness (inch)  0.00
Coeff of Restitution 0.8 Coeff of Restitution 0.0
RoundOut (ft) 0.0 RoundOut (ft) 0.0
Stiffness (kips/in) 56715.0 Stiffness (Kips/in) 0.0
PILE PROFILE:

Toe Area (in2) 144.000 Pile Type Unknown
Pile Size (inch) 12.000

LbTop Area E-Mod SpecWt Perim Strength Wave Sp  EA/c
ft in2 ksi IbM3 ft ksi ft/s kift/s

0.0 18.40 30000. 492.0 4.0 36.000 16807. 32.8

50.0 18.40 30000. 4920 4.0 36.000 16807. 32.8

Wave Travel Time 2L/c (ms) 5.950



Pile and Soil Model

Total Capacity Rut (kips)

100.0

APE D19-42

No. Weight Stiffn C-Slk T-SIk CoR Soil-S Soil-D Quake LbTop Perim Area

kips k/in ft ft

0.210
0.210
0.210
0.210
0.210
0.210
0.210
0.210
0.210
10 0.210
11 0.210
12 0.210
13 0.210
14 0.210
15 0.210
Toe

OO~ WN--

13800. 0.010 0.000 0.85
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00
13800. 0.000 0.000 1.00

kips s/ft inch

0.0
0.0
0.3
0.7
1.0
1.3
1.6
2.0
2.3
2.6
3.0
3.3
3.6
4.0
4.3

ft ft in2
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.050 0.100
0.0500.100
0.050 0.100

70.0 0.1500.040

3.143 kips total unreduced pile weight (g= 32.17 ft/s2)
3.143 kips total reduced pile weight (g= 32.17 ft/s2)

PILE, SOIL, ANALYSIS OPTIONS:

Uniform pile
No. of Slacks/Splices
Pile Penetration (ft)

% Shaft Resistance 30
Soil Damping Option Smith

Max No Analysis Iterations
Output Time Interval

Output Level: Variable vs Time

Gravity Mass, Pile, Hammer:

Output Segment Generation: Automatic

Pile Segments: Automatic
0 Pile Damping (%)
45.00 Pile Damping Fact.(k/ft/s)

32.170 32.170 32170

3.33 4.0 184
6.67 4.0 18.4

10.00
13.33
16.67
20.00
23.33
26.67
30.00
33.33
36.67
40.00
43.33
46.67
50.00

1

0 Time Increment/Critical
1 Analysis Time-Input (ms)

4.0
4.0
4.0
4.0
4.0
4.0
4.0

4.0 184
4.0 18.4
4.0 184
4.0 184
4.0 184
40 18.4

0.657

160
0

18.4
18.4
18.4
18.4
18.4
18.4
18.4



APE D19-42

Rut= 207.9, Rtoe= 1455 Kkips, Time Inc. =0.077 ms
No mxTForce t mxCForce t mxTStrss t mxCStrsst maxV tmaxD t max Et
kips ms kips ms ksi ms ksi ms ft/s ms inch ms Kkip-ft

1 0.0 04604 2 0.00 0 25.02 2 1299 20.569 11 12.95

2 -24 40 4656 2 -0.13 40 25.30 2 13.06 20.556 11 12.86
3 -41 40 469.3 2 -0.22 40 2551 2 13.08 20.543 11 12.75
4 -46 40 4724 2 -0.25 40 2567 2 13.05 20.529 11 12.60
5 -4.9 44 4747 2 -0.27 44 2580 2 13.00 30.516 11 12.41
6 -47 44 4755 3 -0.26 44 2584 3 12.95 30.502 11 12.19
7 -43 44 4747 3 -0.23 44 2580 3 1285 30.489 11 11.94
8 -3.6 44 4735 3 -0.20 44 2573 3 1270 30476 11 11.67
9 -26 44 4723 3 -0.14 44 2567 3 1259 30.463 11 11.37

10 -1.6 44 469.8 4 -0.09 44 2553 4 1243 40.450 11 11.05
11 -0.3 44 4659 4 -0.02 44 2532 4 1224 40.438 11 10.71
12 0.0 0 4623 4 0.00 0 2512 4 1213 40.426 11 10.36
13 0.0 0 4528 4 0.00 0 2461 4 1211 40414 11 9.99

14 0.0 0 4543 4 0.00 0 2469 4 11.35 40.403 11 9.61

15 0.0 0 4515 4 0.00 02454 4 1225 50.392 11 9.39

(Eq) Strokes Analyzed and Last Return (ft):

10.00 6.36 6.30 6.29

Max. Combustion Pressure 1316.0 psi

Rut BICt Stroke (ftf) Ten Str i tComp Str i tENTHRU BIRt
kips b/ft down up Kksi ksi kip-ft b/min

100.0 13.0 5.04 505 -019 4 34 2158 8 3 142 523
125.0 172 545 541 0.00 1 0 2305 7 3 136 504
150.0 224 576 574 -0.31 6 49 2408 7 3 13.3 49.0
175.0 28.3 6.03 6.03 -020 5 46 2496 7 3 13.0 479
200.0 343 6.27 625 -026 4 40 2574 6 3 13.0 47.0
2079 359 6.30 6.29 -027 544 2584 6 3 13.0 46.9
2250 39.7 641 640 -042 543 2613 7 3 13.0 46.5
250.0 46.2 657 657 -065 536 2699 15 4 131 46.0
300.0 620 689 688 -148 5 34 20.76 156 4 135 449

400.0 106.8 7.44 739 -192 6 33 3433 15 4 146 433
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