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Pile Driving Record and
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H = 8,2! Delmag D- 12 Diesel Pile Hammer
W = 2750# . L = Safe bearing load in pounds
Eff = 80% S = Average penetration in inches of last 20 blows
Penetration Safe Penetration Safe.
Last S Bearing Last S Bearing
20 Blows (Tons) 2C Blows (Tons)
) 0.00000 180.4 3 0.1500 72.2
1/8 0.00625 169.8 31/ | 0.1625 68.7
/4 0.01250 1604 31/2 0.1750 65.6
3/8 0.01875 151.9 3 3/4 0.1875 62.7
1/2 0.02500 1ik.3 L 0,2000 60.1
5/8 0.03125 137.4 41/ 0.2125 57.7
3/4 0.03750 131.2 4 1/2 0.2250 5545
7/8 0.04375 125.5 4 3/4 0.2375 53.5
1 0.05000 120,3 5 0.2500 51.5
11/8 0.05625 115.5 51/, 0.2625 49.8
11/4 0.06250 11.0 51/2 0.2750 48.1
13/8 0.06875 106.9 53/ 0.2875 46,6
11/2 0.07500 103.1 6 0.3000 45,1
15/8 0.08125 99.5 61/2 0.325 42.4
13/ 0.08750 96.2 7 0.350 40.1
17/8 0.09375 93.1 7 1/2 0.375 38.0
2 0.10000 90.2 8 0.400 36.1
21/ 0.1125 8L.9 8 1/2 0.425 TR A
21/2 0.1250 90.2 9 0.450 32.8
23/, 0.1375 76.0 91/2 0.475 3.4

il




FPenetration “Safe Penetration S Safe
Last S Bearing Last S Bearing
20 Blows (Tons) 20 Blows (Tons)

10 0.500 30.1

101/2 0.525 28,9

1 0.550 27.8

1 1/2 0.575 26,7

12 0,600 25.8

13 0.65 T 241

A } 0.70 2.6

15 0.75 2.2

16 0.80 20,0

17 0.85 19.0

18 0,90 18,0

19 0.95 17.2

20 1.00 16.4

Pile Driving Record, Bearing Conversion Charts




Table of bearing values in tons for the Mckierman-Terry DE-20 Diesel Hammer

based on the-formula P=2 WH_ x 1 x 8
S+ 0.1 2,000 ibs. 10

P=Bearing in Tons; 4J=~leight of Hammer (2.,000 Ibs.); H= Total drop in ft.;
S=average penetration in inches for the last 20 blows; .1 is a constant for the

formula; .8 is eighty percent of Manufacturers' rated energy output for open type
hammers as set out in Specs. In calculating drop, add 3' to the drop visible (the
distance the top of the hammer protrudes above the housing as shown on the indicator
rod) to get the total drop.

Penetration iPenetrationg Bearing Values in Tons

Last 20 Blows iPer Blow : H=7' H= 6 1/2':H= 6! H=5 1/2' F= 5" A= & 12V A=k

1/8" i 0.00625 : 105.4 © 97.8 1904 : 82:8 ;753
1/ 0.0125 :  99.5 2. 1853 | 78.2 711
3/8" i 0.01875 i 4.3 : 87.6 580.8 7.1 67u
89.6 83.2 ?76.8 70.4 féu.og

sessasestsnann

/2" 0.0250

5/8" i 0.03125 i 853 i 79.2 (731 | 67.0 (60.9

3/un 0.0375 8L.4 75.6 §69.8 64.0 582
78" oo.kys i o7r.9 | 723 (668 | 6L 55,7 ¢
1v : 0.0500 L6 69.3 564.0 b ose7 53,3
1 1/8n 0.05625 7.7 i 66,5 6L 6.3 512
11/s0 § 006250  €8.9 64.0 559.1 osne fug.2
13/8" | 00685 | & | 616 563 | =1 i
L1/20 L 0.0750 G 640 | sk i3 (o503 457
15/  0.08125 ! 61.8 57.3 553.0 48.6 Pl
1 3/um 0.0875 59.7,§ 55.5 ;551-2 L 16,9 ‘*27
17/8" i 009375 | 5.8 i $.7 495 | bsi PRE
2n 0.1000 56.0 52.0 éus.o 44,0 uoo

H .
N .

21sn i 0250 (o527 i o489 452 i MK (3.6
21/2" . 0.1250 49.8 46.2 §u2.7 9.1 {356 |
23/ 1 ooaxws | upd os38  lsod |0 37
3 Poaso0 Coms w6 1384 352 3.0

67.8
64.0
60.6
57.6
54.8
52.4
50.1
48.0
46,1
44,3
u2.7
41,1
39.7
38.4
37.2
36.0
33.9
32.0
30.3
28.8

80.2
};6.9
53.9
51,2
6.5
s
2427
;:39.u
37.9
36.6
35.3
"
33.0
32.0
0.1
284
26.9
'25.6




Penetration

. Penetration

Bearing Vslues in Tons

LLast 20 Blows: Per Slow

3 1/u
3 1/2v
3 3/4
4w

4 1/um
4 1/2"
4 3/uv
5m

5 1/u"
5 1f2v
5 3[4
én

6 1/un
6 1/2"

0.1625
0.1750
0.1875
0.2000
0.2125
0.2250
0.2375
0.2500
0.2625
i0.2750
0.2875
0.3000
0.3125
0.3250

h= 70 r= &61/2 _sis ot = 5 1/t d= 5" H= W 1f2' H=y
’;u2.7§ 9.6 | 36.6; 3.5 30,51 27 2k
wo? | 37.8 W9 32.0 29,1 26.2 23.3
39,0 | 362§ 33k 1 306 2.8} 25.0 22.3
3t T 5.0 0 293 i 26.7 i 240 213
5.8 1 3.3 § 307 28.2 { 25.6 | 23.0 20.5
§3u.5 32.6 29.5§ 27.0 24.6 221 19.7
3320 308 eu i 261 23,7 21.3 :;19.0
320 207 | 2k 251 | 228} 20.6 18.3
909 . 287 | 26.51 203 | 221 19.9 7.7
209 2.7 2561 235§ 213 | 9.2 7.
528.95 26.8 zu.a:g 22.7 20.6 18.6  16.5
28,0 26,0 | zu.o% 22,0 20.0 } 18.0 16.0
272 25.2 23.3 1 2L3 194 [ 17.5 15.5
TSR 22.6% 20.7 18.8 . 16.9 15.1
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VULCAN #1 Hammeé

r

W = 5000 1lbs. H = 3,00 feet
P=2WH P = safe bearing in pounds
S+ 0.1 S = Ave, penetration in inches of last
20 blows
Penetration Safe Penetration Safe
(in) last Bearing (in) last Bearing
20 blows S(in) (Tons) 20 blows S(in) (Tons)
1/8 00625 1.2 4 1/2 <2250 46.2
1/4 «01250 133.3 L 3/4 «2375 Ly
3/8 01875 126.3 5n 2500 _IRagZ9
1/2 .02500 120.0 51/4 .2625 IR
5/8 .03125 114.3 51/2 «2750 40,0
3/ .03750 109.1 5 3/4 2875 38,7
7/8 04375 104.3 én 3000 37.5
1 05000 100.0 61/2 <325 35.3
11/8 05625 96,0 ™ 350 33.3
11/ 06250 92.3 7 1/2 375 31.6
13/8 .06875 88.9 8t 400 30.0
15/8 .08125 82.8 gn 450 27.3
13/, 08750 80,0 91/2 475 26,1
2w +10000 75.0 bR L 550 23,0
21/4 «11250 70.6 12¢ .600 2.4
21/2 «12500 66, 13" «650 20,0
23/l 13750 63.2 " «700 18,75
3 «15000 60.0 15" «750 17.6
31/4 «1625 57. 16t +800 16.7
31/2 1750 5445 i .850 15.8
33/4 1875 52,2 1g" .900 15.0
4 «2000 50.0 19n .950 4.3
L 1/4 «2125 48.0 20 1,000 13.6




I

VULCAN #2: P 2 WH = 2% 3000 x 2,42 =

14520 = safe Learing in
S+ 0.1 €+ 02 S + 0,1 pounds
or 7.26
- 6,1 = safe bearing in tons.
Penetration Safe Penetration Safe
in last [ Bearing in last S Bearing
20 blows in Tons 20 blows in Tons
0 0.00000 72.6 31/ 0.175 26,4
1/8 v 0.00625 68,3 3 3/. 0.1875 25.3
" 3/16 0.009375 66.4 L 0.2 2.2
1/4 0.0125 64.5 VA 0.2125 23.2
3/8 0.01875 61.1 4 1/2 0.225 22.3
1/2 . 0.025 58,1 L3/ - 0.2375 21.5
5/8 0.03125 55.3 5 0.25 20,7
3/4 0.0375 52,8 51/ 0.2625 20.0
7/8 0.04375 50.5 51/2 0.275 19.4
S ¥, 0.2873 8.7
1l 0.05 48.4 6 ,. 0.3 18.15
. L’ "" 1.7. "
11/8 0.05625 46,5 61/2 0.325 17.1
¢ -6
11/ 0.0625 LYY '; , 0.35 16.1
/o 15.1
13/8 0.06875 43.0 71/2 0.375 15.3
11/2 0.075 41,5 8 0.4 1.5
15/8 0.08125 40.1 81/2 0.425 13.8
13/ 0.0875 38,7 9 0.45 13.2
1 7/8 0.09375 37.5 91/2 0.475 12,6
, 0.1 36,3 10 0.50 12.1
2% 332 105 ine
21/, 0.1125 34.2 1n 0.55 11.2
2% b8 2
21/2 0.125 32.3 12 0.60 10.4
23/, 0.1375 30.6 13 0.65 9.7
3 0.15 29,0 1 0.70 9.1
314 0.1625 27.7 15 0.75 8,5
I = — — Sl -
17 = ol
1§ 3
19 . &9
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McKierman-Terrsy DE 320

Bearding (Tems) 2¥H x 1 x 8 W = 28CO

’ . 5% T 0

(O?‘i‘f\",r"l‘(ll\)

: ! ; L < Y i ' : .
hrat:lon S ! i i : P ! : : L
legh20 Blow Pena. Blow 2,5 3 3.5 b ‘S 565 @ £.5

1/5 C.(0625  [52+7;63.2 [13.5 TL.3 ; 9a.9 1050k 116,0:323.5 13740
1/k 0225 1L9.8,59.7 (9.7 (795 | B9.6! 99.5jlo9.5f119.s 129.5 12
3/3 Q1375 L7.2,56.5 ;56 0 :75.5 | 8h.9i 9k.3i203.7:113.2 1228
1/2 25 |uk8is3s 627 {TT | 80.6° 095 9846 107.5.116.5 12
5/8 03125 k27512 [59.7 :68.3 765 85,3 93.9! 1102, 110.9 2
3/k 0I5 LOLTINELD (57,0 1652 ¢ 733! 615 £9.6197.7 1105.9 11
. . .-;ﬁ..o; { - ; _é , . ; . .'. .
7/3 Ch3T5 ¢ 3ETE L6.7 |5kl 62,3 70,11 77.9 85.7¢93.5 '10L.3

1 05 U3LFLLE [5D.5 557 672 7., 82,1 £9.6 §T.L
11/3  .05635  35.8 13.0[50.2 57,3 6L 7L 78.588.0 9.t

! : { ; ' e

11/8  .C525 4.5 kL | b8.2 153,17 52,0 689 T73.0 8247 €9.6

13/8 L0875 33.2 39,3 L6.S, 531 0T 66 T30 79.67 86,
11/2 Moy i-tov] 32.Q 38.L§ Lh.8 § 51.2 ) '
v .omz 30083110 b 58 Qs @0 S0
13/4 208750 29.§ 35.as ul.sg L7.3° 53.5 9.7 657 7.7 TT.7
178 W0 2805 BT LS| 12| 52.G 57,3 63.6 &k 75
2 0.10 2848 33.5, 39.2% hh.sg 50.4 6.0 6.8 67.2 728
!

wn
)
®
O
N
£
o

70K 76.3 . 8342

21/k  0.2125 28.l 31.6§ 36'9é hz.gf h7.§ 52.? 58.0 63.23 68.5
21/2. 0.1250 289 29.9) 3u.81 39,80 LB k9.8 k.S 59.7 €T
23/ 01315 23.6 23.35 3.0 31T 125 M2 5L.9 £E6 L3
3 ° oS 22,k 26,9 3L.ki 35,31 k0.3 bhoS 19.3 53.8  58.2
31 G2 - 23 2.6 .9 ] 0 k27 L6952 555
31/2  0.1750 200k 2b.ly 28,5 32.61 35,7 L0.7 LL.C kB.9. 52.9
33/h 03875 19.5 23k 27,3 3.2 351 39.0 L;h T 50.5
X 0.20 18.7 2210 261 29.9) 3.5 3.3 ML LLE LS

O H | : ' ! f .
L1/ 0.2125 17,9 2.5 25,1 28,7 32.5 35.3 39.L L3.00 L6.5
. | .

¢t i
A D N




Penetration
Lost 20 Clow

L1/2
L3/
5
5 3:/2:
51/2
53/%
é
6 1/k
§1/2
& 3/%
7
71/2
g
8 1/2
9
9 1/

ic

0 12

11/

2 1/2

A-10

Seetm hemrma e s e i m e MS S Mombe Wecmaewiw S STie s S Gm mimse cte s gt

Penz. Blow2.5¢ 3 3.5

t

116.6,29.9 23,2

116.5°19,2 ' 22,4

25,1 185 1 21,8

1.9 179 209
2.5 27,3 (20,2
114.0 18,8 29.¢.,
513.6:1a.3 19,0

9.3 1.2 13.1
90 30,8 12,
18,6 10,5 12.1
ie.s 10,0 11.6
18,0 19,6 1l.2

17,7 ‘9.3 10,8
7.5 9.0 10.8
8L 9.8

7.0

Ve

Sheet

250
2~ '

2.4 ”

A

2.0 \}\fb
"
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Penetrat

Lost..20 .Blaw.._Pene. Elow. 2.5

Si3l .
i

]
1
17
18
19
20

ion

S

0.75
0.80
0.85
0,50
0.95
1,00

!
i

3
I
t
i
!
I
]
]
t

]
1

6.6! 7.9
6.2} 1.5
5.9

5.6
Dby
FRE
9: 5.8

§
i

T.1
6.7

5.6
5k

-

.52

345...
9.2 |
8.7
XY
7.8
1.5
7.1,

6.8

€.5

6.3

§.0°

b bS i

10,5 11.9

10,0 21.2 |

9. 10,6 °
9.0 20,2 |
8.5 9.6
8.1 ¢ 9.2 |
7.8 é 8.8 -
7.5 . 8.k

7.2 ¢ 8.1
6.9 i 7.8

9.3 10,
9.0 9.9
8.6 9‘5

Lo

i17.1 18.L

9 11642 17.L

i15.3 18.5
14.6 15,7
©13.9 1L.9

13,2 1b3

112,7 13.6

112,31 13,1
11,6 12,5
F11.2 1241

68 T 180
19‘% ;
1857 .

-t
175
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DROP HAWMMES

W = 2080 1bs,, H = 15 ft, S + L0

2W H

= 2X 2080 X 15 = 6200 155, = 33
S+ ;
[~

.2
+ 1.0 S+ 1.0 BB Tona

Inches
Pénetration
last 5 blows
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29.7
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26.0
25.0
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INDIANA STATE HIGHWAY COMMISSION

DIVISION OF CONSTRUCTION

ORDER FOR PILING

ContractNo..______ . _ ... _ Piling Order No
Project No — Date
StructureNo.____
To

Contractor

This will be your authority to deliver to the site of the above mentioned structure

" concrete piles

treated timber piles

untreated timber piles as listed below.
” stesl H piles

—” 8t08] pile shells

piles,each —___________ feet long.

Number Length
— piles;each_____________ feetlong.
Number Length

The tabulation of all piles ordered is as follows:

Thisorder —________ piles, whose accumulated lengthis . Lin, Ft.
Number Length

Prev. ordered ________ piles, whose accumulated lengthis _______ Lin. Ft.
Number . Length

Grand Total ____________piles, whose accumulated lengthis ________ Lin. Ft.
Number Length

Yours very truly,

Title

ONIS., YO COMTRACTOR
DUF, TO CENT. OFFiCR
TRIP. YO BISY, OPPICE
QUAD, TO PROJ, FILE
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May 08, 2002

To: Tim Bertram, Chief
Contracts and Construction Division
Room 925 IGCN
Attention: Don Leonard
Bridge Engineer
Thru: Firooz Zandi, Chief
Materials and Tests Division
From: Athar Khan
Chief Geotechnical Engineer
Subject: INDOT - Correct Use of INDOT Dynamic Pile Driving Formula
Gentlemen:

Recently we have learned that INDOT dynamic formula for pile driving is not correctly
used on some projects, when developing the ultimate capacity chart.

The contractors calculation for pile capacities were reviewed by us. During our review, it
was noticed that the discrepancy in the ultimate capacity calculations was because they were
carrying the square root over the entire term “E (log10N)”. Hence, the numbers were incorrect.

During our discussion with the contractor, we were told that he was informed to take the
square root of the entire term “E (log1ON)” instead of just for the term “E” the manufacturer’s
rated energy. This is a big misunderstanding and needs to be corrected, so that a uniform policy
is adopted for all INDOT projects.

We have given at least one presentation in each of the six districts of INDOT on pile
driving in 1997. If the districts feel that there is a further need to educate our new personnel, we
are prepared to give a presentation again.

Sometimes, we receive incomplete ‘“Pile Driving Equipment Data” form from the
contractor and with charts prepared using ENR formula attached with that request. The ENR
formula is an outdated and unspecified method as per INDOT and it should not be used on
INDOT projects. It is our suggestion that these forms should be forwarded to us after being
reviewed by the INDOT Project Engineer.

A-14




We are presenting here, the INDOT method to calculate the ultimate pile capacity based
on the Dynamic Formula as per Standard Specifications Section 701.06 (b).

Metric:

Where Ry

log 10N

Ry = 7 (VE) (log 10N) - 550
English: Ry = 0.5 [1.75 (N E) (log 10N) — 100]
= The ultimate pile capacity in kilonewtons (tons)

E = The manufacturer’s rated energy in joules (foot pounds) at the ram
stroke observed in the field and not reduced for efficiency

= Logarithm to the base 10 of the quantity 10 multiplied by N, where N is
the number of hammer blows per 25 mm (1 inch) at final penetration.

In addition, it is sometimes easier to calculate the number of hammer blows per 300 mm
(1 foot) i.e. Npr or per 25 mm (1 inch) i.e. Np1.

Ner = 12 x (10%)

Net = 10%

XMetric = log (N) = [(Ry+ 550)/7VE] -1
XEnglish = log (N) = [(2Ry + 100)/1.75VE] - 1

An example chart is attached for your reference. We would appreciate if you review this
chart, and forward any comments to Mr. Mir Zaheer of the Materials and Tests Division.

Further, we are trying to arrange a Pile Driving Course for Inspectors through FHWA
hopefully this year. This is targeted towards INDOT construction personnel who are involved
with pile driving.

In future, if any question arises regarding pile hammers or pile driving formula, we at the
Geotechnical Section of the Materials and Tests Division will be happy to assist in this regard.

Please feel free to contact us, if you have any further questions.

MZz/

cc: Mr, Rick Smutzer :
Contracts and Construction Division — Attn: Field Engineers - Attachments
All District Directors — Attn: District Construction Engineer - Attachments
Mr. Mir Zaheer - Attachments

File
Attachments

H:\Mir\Letters\pile-formula-clarification.doc
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14" diameter epoxy-—coated steel pile shell
See Section A—A for epoxy coating limits

3
Limits for

retnfor steel —d — ted sieel -
m.. diameter cing Epoxy coa 9

apiral with 6 Ciam A concrete (0.04 yd3/rt) shell Hmlts
piteh (00 Ib/frt) ¢ ; X Flow line Flow line
. 8 — 8@ bars (equelly spaced A
(0.0 Ib/1L), sse Section A-A 5 |2 nin.
A 3 for reinforcing limits =
ﬁ ¥
2 ol —o ¥ |—— Plain steel shell
% encesement
Plain conorete —4¢

wpiral with 6" P \\\ ;\\\

"/
\\ | HP 10 1-0 64 0.08

%

%%

EPOXY COATED STEEL SHELL

ENCASED REINFORCED CONCRETE PILE DETAILS

Clams A concrete

TABLE OF MATERIALS

. Minimum | Reinforeing | Class A
Steel H~Pile
designation pile steel concrete

- %4 bem

(equally apaced)

STEEL H - PILES
REINFORCED CONCRETE ENCASED DETAIL

INDIANA DEPARTMENT OF TRANSPORTATION

REINFORCED CONCRETE

PILE DETAILS
MAY 1008

STANDARD DRAWING No. E 701—BPIL-02
[

DEVALS PLICED & T ROBAT

/ol dnthony I Dremovieh #H-#5-08

£ |ToSTaM STANMANNS KRODNEER = DATR

A/ Prcas Sandi #-#-08
THIEF HIGHWRY ENOINKER TATY
GNENALLY Moo i




Continuous weld

*_-
- Burn four equally spaced slota in lower
® ..n.. section before inserting extension
- -]
H
Y Section 4

FOR FLUTED SHELLS

Section 1

Cantinuous weld

Continuous weld /

Electric type wedge eplit chill
ring for line welding

FOR ROUNDED PIPE

Section 2

Section 3
Completion of

Sections 1, 2, 3 & 4
constitutes one pass.

WELDING SEQUENCE

INDIANA DEPARTMENT OF TRANSPORTATION
SPLICING PILE SHELLS
IN FIELD
SEPTEMEER 1004

STANDARD DRAWING No.B 7D1-BPIL-04
DEVRS FLICED it THl RIBIAT T80

QE u\@

o/ Fooan Zandi #-15-08

CHIRS HIGHWAY UDINRER TATR
EEION STANDARLAR KNGl TINGLY MPRED -5t




PROCEDURE FOR SPLICING PARTIALLY DRIVEN PILING

Prepare inside of both flanges one side of web,

and weld on eplice platea

a) Hold upper mection in place with pile line, then plumb pile.

FLANGE

h) Weld fillet for b = 2" on each
outaide corner of flange platem

COMPLETED SPLICE

4.} Remove pile line and cumplete all welds,

YEB

c) TWeld prepared butt joint for
e = 13" at each end of the weh.

NOTES :

1. PROCEDURE FOR SPLICING PILING BEFORE DRIVING

Steal H piling may be spliced in a horizontel positlon prior Lo driving
using uplice plates snd web and flange penetration welda an shown

below. The welding pequence need not be followed provided the piling
remains atraight after welding.

2 Use § in. thick square platea and J in. fillet welda,
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