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SPT vs. Depth Near South Pier
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Lab Data vs. Depth (South Approach)
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Elevation (ft)

SPT N60 vs. Depth Near North Pier
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Lab Data vs. Depth (North Approach)
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Table 3-2. Standard designation and sizes for drill rods and casing

Core-barrel-bit

Drill Casing and Approx. diam of Diam of core
rod OD, in core barrel OD, in borehole.* in sample, in

E 1% EX 1% 1 Z

A 12 AX 12 2 11

B 13 BX+ 23 2L 13

N 23 NX 142 3 2t

* Diameter of borehole is very nearly the ID of the casing.

+ In soft or fractured rock, BX ur larger cores are preferred.

EXPLORATION, SAMPLING, AND IN SITU SOIL MEASUREMENTS 85

The SPT was originally developed for cohesionless soils so that samples would
not have to be taken. The test has evolved to the current practice of routinely
determining N for all soils. In the zones of particular interest from about 2.5 ftor 1 m
below ground surface to considerable depth below the estimated base of the founda-
tion the test is performed every 2.5 ft or 1 m depth increment. At considerable depths
where the boring becomes more informational the depth increment for testing is

often increased to 5 ft or 2 m.

Empirical correlations between N and various soil properties have been at-
tempted for cohesionless soils (Table 3-3). Table 3-3 should be used cautiously; for
example, a “loose ™ soil with a range of D, between 15 and 35 percent places rather
arbitrary numbers on a rather tenuous description of a soil.

Table 3-3. Empirical values for ¢, D,, and unit weight of granular soils based on the standard penetration number
with corrections for depth and for fine saturated sands

Description

Very loose

Loose

‘
1
|
i
i
|

Medium :

Dense

!

Very
dense

Relative density D, *

Standard penetra-
tion no. N

Approx. angle
of internal
friction ¢ 1

Approx. range
of moist unit
weight. () pel
(kN/m*)

0.1:

27-32°

A5

| |
4 10
|

|

|
i
|
?
|

i

110-130
(17-20}

0.65
|

\
30

110 140
(17-22)

1
1.00

* USBR [Gibbs and Holtz (1957)].

T After Meyerhof (1956). ¢ = 25 + 25D, with more than 5 percent tines and ¢ = 30 + 25D, with less than
5 percent fines. Use larger values for granular material with 5 percent or less fine sand and silt.

{ It should be noted that excavated material or material dumped from a truck will weigh 70 to 90 pef.

Material must be quite dense and hard to weigh much over 130 pcf. Values of 105 to 115 pef for nonsaturated
soils arc common.




86 FOUNDATION ANALYSIS

Table 3-4. Empirical values for ¢, * and consisiency of cohesive soils based on the standard penetration
number

! Very I Very
Consistency | soft Soft Medium Suff ‘ stiff Hard
— l J
g, ksl 0 05 10 20 40 80
N, standard ‘ ‘
penetration | \ |
resistance 0 2 4 8 16 32
|
Vs » PCL } 100-120 110-130 120-140
(kN/m?) | (16-19) (17-20) (19-22)
|

* These values should be used as a guide only. Local cohesive samples should be tested, and the
relationship between N and the unconfined compressive strength g, established as g, = KN.

Correlation between unconfined compressive strength and penetration number
of cohesive coils has also been published, as in Table 3-4. The indicated values of
unconfined compressive strength correlated to penetration number in Table 3-4
should be used cautiously, however. Experiences in different areas indicate that it is
not unusual to get penetration numbers of 6 to 10 on soils where the unconfined
compressive strength may be from 6 to 12 ksf, which is considerably different from
data shown in the table, where g, is approximately one-fourth of the penetration
number. A valid correlation between the penetration number and the shear strength
of cohesive (¢-c) soils can be made only on a local basis, and then the validity may be
suspect, unless large enough quantities of tests are made to allow a statistical
analysis.

In general, to correlate penetration number to the shear strength of a cohesive
(¢-c) soil involves evaluating the following expression for the constant of
proportionality:

g.= KN (3-4)

where K = proportionality constant
N = penetration number

The penetration test applied to gravel or gravelly soils and silty sands yields
results which require careful interpretation. In loose gravel the voids formed when
the gravel is displaced by the driving shoe of the split spoon may yield low penetra-
tion numbers. On the other hand, if the spoon pushes a large piece of rock, the
number may be too high.

In very fine, or silty, saturated sand Terzaghi and Peck (lst ed., p. 426) recom-
mended that the penetration number be adjusted if N is greater than 15 as

N=15+iN ~15) (3-5)
where N’ is to be used in further computations or is for use in Table 3-3. Bazaraa

(1967) also studied Eq. (3-5) for numerous sites. From a plot of N" vs. N a better fit is
obtained using

N =0.6N' (3-5a)
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N OVERSUS &, RELATIONSHIPS

Approximate ¢,. (degrees})

N Value Helarive
{blows/ft or 305 mm) Densitcy {a) (b}
0 ore 4 Yery looss < 1B < 30
4 to 10 Loose 28 o 30 30 to 35
10 *o 30. Medium 30 zo 36 3% Eo 4l
30 to 30 Demnse 36 to 4l 40 to 45
> &0 Very denge > 4l 45

a - Source: Peck, Hanson, and Thormburn (11), p. 310.
b - Source® Meyerhof (13), p. 17.
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LIS

i i
124 3g* 40 4q

 SPT N Value
{blows/ 1 or 305Smm)

[N

[
Q

n
o
]

. Friction Angle, %;e
Figure 4-12. N versus Zzp

Source: Peck, Hanson, and Thormburn (]2}, p. 310.

dpe = tanM[R/(12.2 4 20.3 ayo/p, 01003 (4-11)
These Tesults zenc to be somewnhat conservatlve and should not be used at very
shullow depths, less than @ o 2 m (3.3 tea & & fr), Improved correlations wirh

the wther vavrlables described in Sectdon 2 have not been devcloped to dags,

Correlations with CPT y,. Value

Similariy, eorrelarians of .. with cone tip resistance, 9o, have been
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Table 3-2. Standard designation and sizes for drill rods and casing

Drill Casing and Core-barrel-bit Approx. diam of Diam of core
rod OD, in core barrel OD, in borehole,* in sample, in

E 1% EX 1% 14 3

A 13 AX i 2 1

B 11 BXt 23 24 13

N 23 NX 142 3 24

* Diameter of borehole is very nearly the ID of the casing.
T In soft or fractured rock, BX or larger cores are preferred.
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EXPLORATION, SAMPLING, AND IN SITU SOIL MEASUREMENTS 85

The SPT was originally developed for cohesionless soils so that samples would
not have to be taken. The test has evolved to the current practice of routinely
determining N for all soils. In the zones of particular interest from about 2.5 ftor 1 m
below ground surface to considerable depth below the estimated base of the founda-
tion the test is performed every 2.5 ft or 1 m depth increment. At considerable depths.
where the boring becomes more informational the depth increment for testing is

often increased to S ft or 2 m.

Empirical correlations between N and various soil properties have been at-
tempted for cohesionless soils (Table 3-3). Table 3-3 should be used cautiously; for
example, a “loose” soil with a range of D, between 15 and 35 percent places rather
arbitrary numbers on a rather tenuous description of a soil.

Table 3-3. Empirical values for ¢, D,, and unit weight of granular soils based on the standard penetration number
with corrections for depth and for fine saturated sands o

Description Very loose

Loose

Medium

\
Dense J

Very
dense

Relative density D, * 0

Standard penetra-
tion no. N

Approx. angle
of internal
friction ¢°t

25“730"
Approx. range |
of moist unit [
weight, (y) pcf ‘ 70-100%
|

(kN/m?) (11-16)

0

{
|
f
|
15
\
|

4

27-32°

90-115
(14-18)

30-35°

l
| 110-130
’ (17-20)

110-140
(17-22)

T
0.85

130-150
(P0-23)

* USBR [Gibbs and Holtz (1957)).
 After Meyerhof (1956). ¢ = 25 + 25D, with more than 5 percent fines and ¢ = 30 + 25D, with less than
5 percent fines. Use larger values for granular material with § percent or less finc sand and silt.
1 It should be noted that excavated material or material dumped from a truck will weigh 70 to 90 pcf.
Material must be quite dense and hard to weigh much over 130 pcf. Values of 105 to 115 pef for nonsaturated
soils are common.



D = diameter of the vane

M = total resisting moment at failure (resisting moment
from the circumterence of cylinder plus resisting
moment from the end of cylinder)

The assumptions made in the vane test are that the maxi-
mum value of torque is uscd, which means the shear
strength is computed from one reading only. The test is
assumed to be an undrained test which means that no drain-
age is allowed to take place during the test. No disturbance
of the soil caused Ly lie diilling operations or the installa-
tion of the vane is considered. It is assumed that the un-
drained shear strength is the same in both horizontal and
vertical directions, and also that the height of the vane is
equal to twice its diameter. 'I'he factors affecting the vauc
test, including the method of installation, vane dimensions,
time effect, mode of failure, and inhomogeneities of soil
layers are given by Flaate (1966). Other information such
as test procedures and interpretation of test results are
given in ASTM publications and by Cox (1967).

Pressuremeter

The Menard Type of pressuremeter (1956, 1969) consists
of two main portions; a probe and a pressure-volumeter,
connected by plastic tubes through which water and gas
are applied. The required pressures and volume changes are
measured, giving a type of stress-strain test in place.

The probe is a cylindrical metal assembly with rubber
membranes attached to three independent cells. The cen-
tral cell contains water under gas pressure (CO,), so that
the increase in volume of this cell is measured by the lower-
ir -f the water level in the volumeter at the surface. The
i - and upper cells are called guard cells and expand un-
der equal gas pressure from the surface to minimize the
effects of end restraint on the measuring cell. The volu-
meter is so equipped that a monitored gas pressure can be
used to force water into the measuring cell. The pressure-
meter probe applies a radial pressure to the soil around the
probe in the borehole. The pressure gauge and volumeter
permit simultaneous measurement of pressure and volume
change of the probe. A correlation study of pressuremeter
data and conventional shear test results for various types of
soil is given by Higgins (1969). Other types of pressure-
meters incorporating similar principles were developed inde-
pendently at the AASHO Road Test in 1956 (Fang, 1969),
where the probe has been used to measure the internal
deformation characteristics of embankment soil and of base
and subbase material.

With regard to cohesionless soils, Table 2.43 shows gen-
eral relationships between relative density, standard pene-
tration resistance, and angle of internal friction (Peck,

TABLE 243 RELATIONSHIP BETWEEN RELATIVE
DENSITY, PENETRATION RESISTANCE, AND ANGLE
OF INTERNAL FRICTION OF COHESIONLESS SOILS.

Angle of Internal

Friction ¢
Penetration  Relative
Resistance Density Peck Meyerhof
Type of Soil N D, (1974) (1956)
loose sand <4 <0.2 <29 <30
Luouse sand 4-10 0.2-0.4 29 30 30-36
Medium sand 10-30 0.4-0.6 30-36 35-40
Dense sand 30-50 0.6-0.8 36-41 40-45
Very dense sand >50 >0.8 >41 >45

Soil Technology and Engineering Properties of Soils 117

1974; Meyerhof, 1956). These data can be used for pre-
liminary design. For a fundamental theoretical treatment
see Winterkorn (1971).
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TOTAL EFFECTIVE
C, ksf - @.44 9. 44
$., deg 12.8 27.2
« TAN d g.23 g9.51
1] T T T B
R 6 : H : : HE S :
a
7]
L)
[
+’ ”’
h ;
< Pt
g 3 r
£ =R
(_n -~
el
f\
L it & ‘
s N I\
%) ! of ) 1y i H Hll|
a 3 6 Y 12 18
> L - A Total Mormal Stress, ksf
__ .,-,‘.'., v g4k ' # Effective Normal Stress, ksf -——-
° AT [samPLE No. 1 2 3
© |WATER CONTENT, % 49.2 S1.7 53.7
5 N & |DRY DENSITY, pcf 71.3 69.9 68.9
~ |SATURATION, x 96.8 98.9 1@80.0 -
~ |VOID RATIO 1.383 1.411 1.448
b B Z IDIAMETER, in 2.85 2.84 2.85
R HEIGHT, in 5.58 5.5@ 5.58
o = WATER CONTENT, % 46.8 42.7 38.1
o = = |DRY DENSITY, pcf 73.8 78.2 81.9
s w |SATURATION, X g7.8 99.7 97.1
) : " |voID RATIO 1.3082 1.156 1.@59
¢ 7 |DIAMETER, in 2.80 2.68 2.61
o R NEN HETGHT, in S.5@ S5.58 5.548
5 T Strain rate, in/min 0.90160.00168.8016
2 L BACK PRESSURE, ksf 5.62 S5.62 5.82
A f CELL PRESSURE, ksf 7.86 9.94 12.82
FATILURE STRESS, ksf 1.81 3.43 5.25
[ : TOTAL PORE PR., ksf 6.71 8.63 1a.67
] 18 20 30 49 |ULTIMATE STRESS, ksf 1.37 2.76 4.35
Axial Strain, % TOTAL PORE PR., ksf 6.81 9.63 11.13
Gy FAILURE, ksf 2.16 4.74 7.39
T . —
TYPE OF TEST: 33 FAILURE, ksf @.35 1.31 2.15
CU wlth Pore Pressures
SAMPLE TYPE: Undisturbed CLIENT:
DESCRIPTION: Dark gray fat CLAY
(CH) PROJECT: Indian River Inlet Bridges
LL= 54 PL= 27 PI= 27 _
SPECIFIC GRAVITY= 2.72 SAMPLE LOCATION: BI-3 UD-8 @ 4@’ - 42’
REMARKS : T~ 30(r2S )+ Hi(1e0) - 3¢ (62t ) ~ 7 &eD g
/ BROT. NN - ASIE-G3=1245 Phaee HB1 DATE: @-,3,82
% 7/“’ 73 TRIAXIAL SHEAR TEST REPORT
Fig. No.: 1 LAH ENGINEERING AND ENVIRONMENTAL. SERVICES




S)
TOTAL EFFECTIVE
C, ksf @.28 B.27
¢, deg  12.5 23.6
TAN d .22 M. 44
x 4 17 e o
:
w
L8]
L
+
o
5
U 2
L
)]
@ H 2 H i
@ 2 4 6
ct o4 ‘ W Total Normal Stress, ksf
- =N L ) J ;'li"FF,'r:t'luP Nnrmal Stress, kst ——— -
6
SAMPLE NO.: 1 2
WATER CONTENT, « 59.5 8.9
) & |DRY DENSITY, pcf 62.1 62.9
: SATURATION, % 93.7 94 .6
— |VOID RATIO 1.714 1.6808
b 4 % |DIAMETER, 1in 2.84 2.85
= HEIGHT, in 5.508 5.55
w WATER CONTENT, x 59.8 42.8
b 3 % |PRY DENSITY, pcf 62.7 76.5
4_& L |SATURATION, « 895.8 96.0
on = lvoIDp RATIO 1.686 1.282
< o E DIAMETER, 1in 2.83 2.58
Y = ‘EIGHT, in 5.5@ S.55
o Strain rate, in/min 0.081606.8316
o . BACK PRESSURE, ksf 5.62 4.18
a CELL PRESSURE, ksf 7.6 11.38
FAILURE STRESS, ksf 1.439 4.68
@ HIE I : [ A TOTAL PORE PR., ksf 6.55 8. 48
@ 19 b4 30 4@ |ULTIMATE STRESS, ksf 1.26 4.12
Axial train, % TOTAL PORE PR., ksf 6.47 q.77
Sy FAILURE, ksf . ;
TYPE OF TEST: :ngItSZE ks'f g Eg Z 22
CU with Pore Pressures ~3 ’ i il c-
SAMPLE TYPE: Undisturbked CLIENT:
DESCRIPTTON: Dark greenish gray
elastic SILT (MH) PROJECT: Indian River Inlet Bridges
Li= 82 PL= 47 PT= 40
SPECIFIC GRAVITY= 2.7 SNMPLE LOCNTION: Bering BI-3 @ 58’ - S2/
O ~=a )L 21 oo ) - g T Py
REMARKS : ﬁf ve SO LS b i ffe0 | = F e (6TH )~2980 x4
?/J"’:aj /
7 ‘ PRUJ, NO.: 353@-03-1245 Task @1 DATE: 9.~19.-833
TRIAXIAL SHEAR TEST REPORT
Fig. Mo.: 1 LA ENGINEERING AND ENVIRONMENTAL SERVICES




TOTAL EFFECTIVE
C, ksf @.53 9.53
$. deg 13.1 24.4
@3.23 2.45
< e I : [l
@
%3
]
[
49
0
b
o 3
C
N
@ I i ; il I
~ 2 3 6 9 12 15 18
= = & S ~_ Total Normal Stress, ksf
- 330 - £* "Effectiue Normal Strese, kef ——
6
SAMPLE NO.: 1 2 3
WATER CONTENT, % 52.2 48.1 52.@
5 Z |DRY DENSITY, pcf 8.6 73.2 68.9
: SATURATION, = 96.7 99.6 97.1
— |VOID RATIO 1.457 1.3@4 1.447
% 4 Z [DIAMETER, in z.86 2.84 Z.83
=< HEIGHT, in 5.56 5.53 5.57
" WATER CONTENT, X 48.5 39.1 48.2
o 3 F, |DRY DENSITY, pcf 72.6 81.9 86.7
< LI |SATURATION, % 93.1 99.8 99.6
0 F |voID RrRATIO 1.321 1.859 1.03908
o . T |DIAMETER, in 2.78 2.69 2z.61
8 = HEIGHT, in 5.56  5.53  5.57
& Strain rate, in/min 0.00160.080160.8016
2 ! BACK PRESSURE, ksf 4.18 5.62 5.62
A CELL PRESSURE, ksf 5.62 9.94 12.82
FRILURE STRESS, ksf 2.14 3.99 5.52
@ [ [ N TOTAL PORE PR., ksf¥ 5.24 8.47 9.85
Y 14 zZuy 3 43 JULTIMATE STRESS, kst 1.78  3.24 4.81
Axial Strain, A TOTAL PORE PR., ksf 5.37 8.83 1@. 3z
TvPE OF TEST. Sy FAILURE, kst 2.51 5.46 B8.49
: C3FARILURE, ksf @.37 1.47 2.97

CJ with Pore Pressures

SAaMPI £ TYPF: lindisturhed
DESCRIPTION: Dark gray fat
CLAY (CH)

SPECIFIC GRAVITY= 2.7

REMARKS::
o Q/Af/ﬁ

CLIENT:

PROJECT: Indian River Inlet Bridges

SAMMLE LOCATIOM: Doring BI & @ S5’ — S77

o F Y ) —

Cve~Sol/ir )+ 2e(leoy o "4 (Lr ‘_ f_“'j/n 1

J /

922,43

A

PROJ. NO.: 3530-83-1245 Phase @1 DAIE:

TRIAXIAL SHEARR TEST REPORT

LA ENGINEERING AND ENVIRONMENTOL SFRVICFS
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9
TOTAL EFFECTIVE
C, ksosf .37 3. 4%
¢, deg  11.6 27.9
- .20 @.53
9 f o1t Tt
° 6 [ RS
w
w
[T}
[
o
un
S
ﬂ.] 3
Fog
wn
2 I o i I A
7] 3 6 9 12 15 18
i L Total Narmal Stress, ksf
L3O ¥ LAV T Hej)=fro7e EEFFect'\ue Normal Stress, ksf —_— -
6
SAMPLE NO. : 1 2 3
, WATER CONTENT, % $S3.3 57.4 S1.5
) &J DRY DENSITY, pcf 68.3 65.1 78.08
: SATURATION, =% 99.1 97.6 98.8
- - |VOID RATIO 1.467 1.608 1.488
P 4 Z |DIAMETER, 1in z.85 2.86 &£.86
X b HEIGHT, in 5.50 5.53 5.%54
o i e WATER CONTENT, % 47.1 43.2 36.9
1 3 {f Y [PRY DENSITY, pcf 73.7 77.@ 84.0
< ’ L |SATURATION, X 98.8 97.7 99.0
o BN "~ |voID RATIO 1.288 1.285 1.0@6
. b bt ; = IDIAMETER, in 2.74 2.63 2.81
S - b/ L = 3 [HEIGHT, 1in S5.54  5.53 5.54
o j_ Strain rate, in/min 0.00010.00160.00816
g 1 BACK PRESSURE, ksf 2.88 4.18 4.18
e CELL PRESSURE, ksf 5.76 9.94 12.82
FAILURE STRESS, ksf 2.16 3.86 S5.44
g i ; il TOTAL PORE PR., ksf 5.54 g8.58 10.32
4] 1@ 2a 34 44 (ULTLIMRAIE STRESS, ksf
Axial Strain, % TOTAL PORE PR., ksf
O FAILURE, kst .32 . .
TYPE OF TEST: gl FHithE ksf i ?i ? j(j i 32
CU with Pure Pressures 3 4 s htidbundon - <
SAMPLE TYPE: Undisturbed CLIENT: @4
DESCRIPTION: Dark gray lean ’f‘i/‘)—-"/ﬁ?}
CLAY (CL) PROJECT. Indian River Iolet Dr'xdgcs
LL= 38 PL= 22 PI= 16
SPECIFIC GRAVITY= 2.7 SAMPLE I_OCQTIONV: QBor“iﬂg BII-114 @ 5@’ - &6Q~°
REMARKS : e e TalNT )& LHLI00 ) — G4 £67 32
PROJ. NO.: 353@-83-1245 Task @2 DATE: 12-22-03
TRIAXIAL SHEAR TEST REPORT
Fig. No 1 LA ENGINEERING AND ENVIRONMENTAL. SERVICES




6
TOTAL EFFECTIVE
C, ksf 0.24 2.20
$, deg 2.1 10.5
"
17
U
<
-
"
}6 -
‘U 2
<
u)
A - 2 4 6 8 10 12
B TR e Total Normal Stress, ksf
= 1 - ot ) \ 4 - : ‘ Effectivue Narmal Stress, ksf -—— -
1.2
SAMPLE NO.: 1 2
WATER CONTENT, X% 54.9 43.0
1.0 &-‘ DRY DENSITY, pcf 66.2 76.08
- SATURATION, % g5.9 95.%
— |VOID RATIO 1.545 1.217
o v.8 Z |DIAMETER, in z.87 2.87
= HEIGHT, 1in 5.508 5.508
o WATER CONTENT, = 31.0 29.2
m 0.6 E DRY DENSITY, pcf 91.2 93. 4
¢ W |SATURATION, X 98.9 98. 1
& = |[VOID RATIO @.947 0.8085
. E DIAMETER, 1in 2.45 2.59
2.4 e !
S HEIGHT, in S5.5@8  5.50
o Strain rate, in/smin 2.88160.2016
P _— BACK PRESSURE, ksf 4.18 4.18
" ) CELL PRESSURE, ksf 7.6 12.82
[ et gt FAILURE STRESS, ksf 8.72 1.16
a VAR B R A RIS I N O T TOTAL PORE PR., .ksf 6.49 11.26
%] 1 P %] 30 40 |ULTIMATE STRESS, ksf
Axial Strain, % TOTAL PORE PR., ksft
TvPE OF TEoT. G1 FAILURE, ksf 1.28 2.72
o T3FAILURE, ksf 8.56 1.S6
CU with Pore Pressures .
SAMPLE TYPE: Undisturbed CLIENT: 9}/, ilf
DESCRTIPTTION: Dark broun .lean ut/,,\} N
cLAyY (CL) PROJECT: Indian River Inlet Bridges
LL= 32 PL= 21 PI= 11
SPECIFIC GRAVITY- 2.7 SAMPLE LOCATION: Hgring BII-17 @ 639’ - 71’
N N L wesl fon ) - L2 4 )Aa D
REMARKS : CveT S0 )¢ HOL/e0 j— &5 ( 6T.9)~
PROJ. NO.: 3538-03-1245 Task @2 DATE: 11,2883
TRIAXIAL SHEAR TEST REPORT
Fig. No.: 1 LAK ENGINEERING AND ENVIRONMENTAL SERVICES




[S)
TOTAL EFFECTIVE
r&:, lesf 2.11 f.14
4, deg 2.8 7.4
o @.e5 @.13
g 4 i R L R
w
w
U
[ 6
5
0
%
e 2
£
o : .‘ 7
@ o 2 4 & 8
D T i ) Total Normal Stress, ksf
B i wmt_:_,FEA'FFecti‘-»e Normal Stress, ksf - — - =
1.2
SAMPLE NO.: 1 2 3
WATER CONTENT, % 53.2 S580.8 5@.1
1.0 F |DRY DENSITY, pcf 68.8 69.2 71.4
: SATURATION, *% 93.0 93.3 99.5
— |VOID RATIC 1.451 1.437 1.360
0 B8 Z DIAMETER, in 2.85 2.87 Z2.84
X HEIGHT, 1in 5.56 5.58 5.51
@ WATER CONTENT, Z« 48.7 4@3.5 38.2
K’J a.6 5 DRY DENSITY, pcf 73.2 7.4 82.5
< ) Ll [SATURATION, % 168.9 95.3 98.9
o = |voID RATIO 1.383 1.149 1.@44
. = |DIAMETER, in 2.76 2.70 2.64
s 8.4 HELGHI, in 5.56 S5.53 5.51
o Strain rate, in/min 0.001794.08160.0016
3 o 2 BACK PRESSURE, ksf S.62 4.18 4.18
A ’ E CELL PRESSURE, ksf 8.350 3.94 12.82
| FAILURE STRESS, ksf 8.56 @.77 1.14
Q i TOTAL PORE PR., kst 7.56 8.58 10.01
%] 18 29 3 44U (ULITIMHIE STRESS, ksf
Axial Strain, % TOTAL PORE PR., ksf
P — Oy FAILURE, ksf 1.49 2.12 3.94
F M ——
' . G3 FAILURE, ksf ®.3%4 1.35 2.81
CU with Pore Pressurcs I
SAMPLE TYPE: Undisturbed CLIENT:
DESCRIPTION: Dark gray lean
CLAY (CLJ PROJECT: Indian Riwver Inlct Bridges
L= 35 PL= 18 PI= 17 .
SPECIFIC GRAVITY= 2.7 SAMPLE LOCATIOM: Boring BII-22 @ 44.5-416.5
REMARKS : SoUILC TN (100) = Y (b 4 ) = 135K, u‘@;{/
PROJ. NO.: 3538-@3-1245 Task @2 DATE: 12/1/83 il 30/ss
1
TRIAXIAL SHEAR TEST REPORT /
Fig. Mo 1 LA ENGINEERING AND ENVIRONMENTAL SERVICES




CU with Pore FPressures
SAMPLE TYPE: Undisturbed
DESCRIPTION: Gr‘aa fat CLAY

LL= 65 PL= 28 PI= 37
SPECLF U GHRRAVITY= 2.7

REMARKS :

Fig. Mo.: 1

12
TOTAL EFFECTIVE
C, kst g.44 8,.47
¢, deg 20.8 35.1
- @.38 - 0.70
[5] L T
x g : ! : ;
"
"
]
o
4+
U
b
. 4
L
n
=) H : o Pl i
_a 4 12 16 20 24
- - ' ) Total Normal Stress, ksf s
= o K (128 1= d Effective Normal Strecss, ksf ———
15.8
SAMPLE NO.: 1 2 3
WATER CONTENT, = S9.1 3@.8 29.3
12.5 & |DRY DENSITY, pcf €4.9 91.3 93.5
~ [SATURATION, x 99.8 98.2 98.7
—~ |VOID RATIO 1.600 ©.846 8.802
b 19.9 Z |DIAMETER, in 2.83 z.856 2.85
= : HEIGHT, 1in 5.53 5.53 5.38
P . |WATER CONTENT, X 56.2 27.8 23.3
N > 5 = |DRY DENSITY, pcf 66.9 96.1 193.4
< ’ L |[SATURATION, % 99.9 99.4 99.9
e = |VOID RATIO 1.528 8.755 ©.630
. = |DIAMETER, in 2.79 2.78 2.71
S 5.9 HEIGHT, in 5.53 5.53 5,38
f_‘f Strain rate, insmin 0.08160.0801608.8816
P 5 = BACK PRESSURE, ksf 4.2 5.6 5.6
= ’ CELL PRESSURE, ksf 7.1 11.4 14.3
FAILURE STRESS, ksf 4.9 8.7 13.3
g LT o TOTAL PORE PR., ksf 6.4 8.2 10.4
2 19 28 30 40 {ULTIMATE SIKESS, kst
Axial Strain, % TOTAL PORE PR., ksf
- S1 FAILURE, ksf 4.6 12.1 17.1
TYPE OF TFST: —_ N N
S3FAILURE, Kksf 9.6 3.3 3.8

CLIENT: ééﬁ/
f Ll
. N
PROJLCI: Lndian River Inlet Bridge (/433
SAMPLE LOCATIOM: Daring BII-22 @ 16@ - 162
P e B !ff B 2§ ,-'_"-L‘, 2o}t 53 L’f«'t-, S L doflt .,-_‘f‘ /
PROI. NO.: 353@~aé~£245,z2 DATE: 12-11-03.

I
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Strength Curves Bi-22

Vane Shear Strain Curve
Boring: BlI-22 Test: VS-4 Depth: 42 feet

Angular Rotation (degrees)
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2 MACTEC

Project:

Indian River Infet

FIELD YANE SHEAR TEST

MACTEC Project No.

3530-03- 1 245.02DRIL

Date:
Engineer:
Drill Crew:

Boring Location: BH-22 Depth: 42 fl
Vane Dimensions: H 2.31 cm 5.875 in Rod Fricton neglected - vane inserted just after SPT testing
d= 0.30 cmy 75 im Poak Undi HU 559.11
D 143 em 3.625 in 1"k Remalded Strength (pst) 41
Torque arm (1) 1
k=~ 0.106911263
Gauge Guage Shear Shear Gauge Guage Shear Shear
Time Reading Correction | Torque | Strength | Strength Time Reading Correction| Torque | Strength | Strength
{mi ) {pounds) {pounds) (ft-1hs) b/t (kPa) {minutes) {pounds) (pounds) | (ft-ihs) (lb/ﬂ") kPa)
4] (0 0.0 (0.1} 0 0 4] 0.0 0.0 0.0
0.25 13.2834 124.2 0.16 3 3.0654 N 28.7 1.4
0.5 20.430 1911 0.33 325 3.32085 3.3 31 1.5
0.75 20). 18055 188.8 0.5 3.5 3.5763 3.6 333 1.6
| 20.69145 193.5 .66 4 4.0872 4.1 382 1.8
1.25 214578 200.7 0.83 4 40872 4.1 3 18]
1.5 21.71325 203.1 I 4 40872 4.1 38.2 1.8
1.75 22.9905 L16 4.25]  4.34205 4.3 40.6 1Y
2 24.5232 1.33 4.25]  4.34265 4.3 40.6 Ly
2.25 27.5886 L3 4.25] 4342065 4.3 40.6 LY
2.5 33.2085 1.66 4.25]  4.34205 4.3) 40.6 1.9
275 378066 1.84 4.25 4.3 40.6 1.y
3 2 4.25] 4.3 0.6 19
as 56,7099
4 58.2426
4.5 59.7753
5 58.7535
5.5 58.2420
6 56.7099
6.5 55.94358
7 5492175
7.5 53,1772

BH-20 42 1



Strength Curves BI-14

Vane Shear Strength Curve
Boring: Bll-14 Test: VS-1 Depth: 42 feet
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Vane Shear Remolded Strength Curve
Boring: Bll-14 Test: VS-1 Depth: 42 feet
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FIFIL.ND VANF SHEAR TEST

Project: Indiin River Inict Date:
Engineer:
MACTEC Project No.  3530-03-1245.02DRIL Drill Crew: MACTEC-Stwerling
Boring Location: BH-14 Depth: 41 ft
Vane Dimensions: H= 231 cm 5.875 in Rod Friction neglected - vane inserted just after SPT Lesting
= 0.30 cm 0.75 in Peak Undisturbed Strength (pst) 387.08
D= 143 cm 3.625 in Peak Remolded Strength (pst) 40
Torgue arm (L) 1
k= 0.106911263
Gauge Guage | Shear Shear —I Gauge Guage Shear Shear
Time Reading Correction | Torque | Strength | Strength Time Reading Correction | Torque | Strength Strength
(mi ) (pounds) (pounds) {ft-1hs) (Ib/fC) (kPa) (mi ) {pounds) (pounds} {ft-1bs) (/e (kPa)
0 3} i) 0.4 0.0 0.0 0 0 t .0 .0 0.0
0.10 5 5,109 5.4 47.8 23 2 2.24796 21.0 1.0
0,28 7.8 7.97004 8.0 3.0 2 2.24790 21.0 1.0
0.5 8 81744 5.2 37 23] 235014 230 I
(.75 Y 9.1962 9.2 4.1 2.7 5886 1.2
| 12 2.2610 12.3 3.5 32 3.26976 1.5
P16 16 16,3488 163 7.3 3.2 20970 1.5
1.32 19 194142 194 8.7 4.2 29156 1.9
1.5 23,5014 235 10.5 4.2 429156 1.9
178 291213 29.4 130 4,2 4.29156 19
2 32.0976 X2 14.0 42 429156 [
2.25 33.7194 15.1
2.8 35.50755 15.9
275 36.2739 ot 16.2
3 383175 x 1 17.2
325 3N.R284 s N 17.4
3.5 39.8502 A 178
40,872 Sy 18.3
413829 404 18.5]
40.872 4 13.3]
e 17.8
17.6
363.1834] 1738922
A63 NG 17.38922
i NN 363183 17.38922
38 388 30631834 17.38922
38 IRN] 36383 (738012
6,21 3X 3R] 303 I8 1738022
6.5 38 FXN] 3030834 17.38922
6.75 3% 388284 38.8] 363 17.38922
7 37 3780006 378 i6.93101

Bif-14 411t



Strength Curves Bl-14

Shear Strength (psf)

600 -

500 -

400 -

300 +

200 +

100 -

Vane Shear Strength Curve
Boring: Bll-14 Test: VS-2 Depth: 57 feet

10 20 30 40 50 60 70 80 90
Angular Rotation (degrees) |




Project:

MACTEC Project No.

Indian River Inlet

FIELD YANE SIIEAR TEST

3530-03-1245.02DRIL

Boring Location: BlI-14
Vane Dimensions: H= 231 cm 5.875 in
d= 0.30 cm 0.75 in
D= 1.43 cm 3.625 in
Torque arm (ft.) 1
k= 0.106911263
Gauge Guage Shear Shear
Time Reading Correction | Torque | Strength | Strength
(minutes) (pounds) (pounds) (ft-1bs) | (Ib/ft) (kPa)
3.5 10 10.218 10.2 95.6 4.6
3.75 I 11.2398 11.2 105.1 5.0
4 1l 11.2398 1.2 105.1 5.0
4.25 11 11.2398 11.2 105.1 3.0
4.5 12 12.2616 12.3 114.7 5.5
4.75 12 12.2616 12.3 114.7 5.5
5 12 12.2616 12.3 114.7 5.5
5.5 14 14.3052 14.3 133.8 6.4
5.75 14 14.3052 14.3 133.8 6.4
6 15 15.327 15.3 1434 6.9
6.5 17 17.3706 17.4 162.5 7.8
6.75 18 18.3924 18.4 172.0 8.2
7 19 19.4142 19.4 181.6 8.7
7.5 22 22.4796 22.5 210.3 10.1
7.75 24 24.5232 24.5 2294 11.0
8 24 24.5232 24.5 2294 11.0
8.5 28 28.6104 28.6 267.6 12.8
9 29 29.6322 29.6 277.2 13.3
9.5 32 32.6976 32.7 305.8 14.6
10 37 37.8066 37.8 353.6 16.9
10.5 39 39.8502 39.9 372.7 17.8
1] 42 42.9156 429 4014 19.2
11.5 40 40.872 40.9 3823 18.3
12 38 38.8284 38.8 363.2\ 17.4
12.5 38 38.8284 38.8 363.2 17.4
13 35 35.763 358 3’»»{5[ 16.0
13.5 34 34.7412 34.7 325.0| 15.6
Bll-14 57 ft

Date:
Engineer: Shane Clark
Drill Crew: MACTEC-Sterling

Depth: 57 ft

Rod Friction neglected - vane inserted just after SPT testing

Peak Undisturbed Strength (psf) 40141 .



Strength Curves Bl-14

Shear Strength (psf)

Vane Shear Strength Curve
Boring: Bll-14 Test: VS-3 Depth: 71 feet
600 S — — e — ’ — .

T T T 3

Angular Rotation (degrees)

30 40 50 60 70 (
Angular Rotation (degrees) i ——71 feet
Vane Shear remolded Strength Curve
Boring: Bll-14 Test: VS-3 Depth: 71 feet
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n
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Project:

MACTEC Project No.

indian River Inlet

FIELD VANE SHEAR TEST

3530-03-1245.02DRI1

Date:

Engineer:

Drill Crew: MACTEC-St

Bi-14 71 ft

Boring Location: BH-14 Depth: 71 it
Vane Dimensions: H= 2.31 cm 5.875 in Rod Friction neglected - vane foseried just atter SPT testing
= 0.30 cm 0.75 in Peak Undisturbed Strength (pst) 401.41
D 1.43 cm 3.625 in Peak Remolded Strength (pst I
Torque arm (1L} LS
k= 0106911263
Gauge Guage Shear Shear Gauge Guage ‘ Shear Shear
Time Reading Correction | Torque | Strength | Strength Time Reading Correction | Torque | Strength | Strength
{minutes) (pounds) (pounds) (ft-1bs) b/t {kPa) {minutes) {pounds) (pounds) {ft-lbs) an/ae) (kPa)
0 th ) 0.0 (.0 0.0 I3 0 0 0.0 0.0 0.0
06 2 2.0436 3 28.7 1:4 0.083 0.5 0.5109 0.8 7.2 0.3
L 0.32 4.25 434263 60.9 29 0.16 0.5 0 0.8 0.3
0.5 5.8 5.0199 8.8 38 .25 0.5 0.8 03
0.67 7 7.1526 1004 4.8 0.32 (.5 0.8 0.3
[ .83 8 81744 114.7 5.5 0.5 [N 0.9 (.4
t 8.75 894075 125.4 6.0 0.67 0.0 0.61308 0.9 0.4
125 1.5 11.7507 164.9 7.9 (.83 .0 0.61308 0.9 0.4
L 1.5 14 14,3052 9.6 1 07 7152t L1 X 0.5
1.75 16 16.3488 1.0 1.25 0.7 0.715206 1.1 10.0 (.5
K {8.9033 12.7 1.5 0.7 0.71526 [ 1.0 0.5
2.25 2171325 14.6 1.75 0.6 0.81744 1.2 1.5 .5
25 23.75685 3333 16.0 2 0.8 0.81744 1.2 5
275 26.0554 365.6 17.5 2.25 (.8 0.81744 S
3 3| 4014 19.2
325 401.4 19.2
3.5 3871 8.5
[ 375 365.0 7.5
i 354.8
4.25 344.1
4.5
475 75
[ [ 183924
S I8 18,3924
5.5 17.75 18, 13695
5.75 17.75
6 17.5 0, 12.0]
6.25 17 26,1 243.7152 ll.()(}‘)(!«‘M‘
6.5 17 17.3700 26,11 243.7152 11669084
6.75 16.25] 16.60425 24.9] 232.9631 ‘ 11154271
7 165 168597 25.3] 236.5471] 11.325475)



M

Table 24. Approximate values of undrained shear strength for cohesive soils
based on SPT blow count N-values (from Terzaghi and Peck, 1967)

Soil Consistency SPTN Su (psf)
(See Note)
Very Soft < 2 < 250
Soft 2-4 250 - 500

Medium 4-8 500 - 1000
Stiff 8-15 1000 - 2000
Very Stiff 15-30 2000 - 4000

Hard > 30 > 4000

Table 25. Approximate undrained shear strength for cohesive soils based on
SPT blow counts (from Tschebotarioff, 1973 and Parcher and Means, 1968)

SPTN S. (kgflcm®) S, (psf)
(See Note)
Ref. a Ref b. Ref a. ' Ref b.
< 2 0.15 < 012 300 -
2-4 0.15-0.3 0.12-0.25 300 - 600 250 - 500
4-8 0.3-06 0.25-0.5 600 - 1200 500 - 1000
8-15 06-12 05-1.0 1200 - 2400 1000 - 2000
15-30 1.2 1.0-2.0 2400 2000 - 4000
> 30 > 2.25 > 20 > 4500 > 4000

Ref. (a) Tschebotarioff (1973)
(b) Parcher and Means (1968)

Nole. As originally proposed, this correlation used the uncorrected SPT blowcount, N. However,
hammers delivering 60% of the theoretical energy have been the most commonly used
hammers for SPT tests, and it seems likely that the data on which the correlation was based was
obtained primarily from tests with such hammers. It therefore seems logical to use Ngp with this
correlation, and it is the recommendation of this report that this be done.

77
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Chapter 3 Data Input 3-27

iteration of pile analysis.

Suggcested values of the parameter k used for sands are given in
Table 3.2. Suggested values of the parameter & used for clays are
given in Table 3.3.

Relative Density Loose Medium Dense

Submerged Sand 20 Ib/in3 60 Ib/in3 125 Ib/in3
5,430 KPa/m 16,300 KPa/m 33,900 KPa/m

Sand Above WT 25 |b/in3 90 Ib/in3 225 1bA3
6,790 KPa/m 24,430 KPa/m 61,000 KPa/m

Table 3.2 Soil-Modulus Parameter k for Sands

o

Avg. Undrained ‘
Clay Type Shear Strength (c,) Static l

Soft 1.74 - 3.47 psi 30 pei 1
250 - 500 psf
12 - 24 KPa 8,140 KPa/m

Medium 3.47 - 6.94 psi 100 pci
500 - 1000 psf
24 - 48 KPa 27,150 KPa/m

Stiff 6.94 - 13.9 psi 500 pci 200 pci
1000 - 2000 psf
48 - 96 KPa 136,000 KPa/m 54,300 KPa/m

Very Stiff 13.9 - 27.8 psi 1000 pci 400 pci
2000 - 4000 psf

‘ 96 - 192 KPa 271,000 KPa/m 108,500 KPa/m

Hard | 27.8-556 ps) 2000 poi 800 pci
4000 - 8000 psf
192 - 383 KPa 543,000 KPa/m | 217,000 KPa/m

Table 3.3 Soil-Modulus Parameter & for Clays

¢. Undrained Shear Strength

Values of undrained shear strength, c,,, for clays and silts at each
depth are entered in standard units of force per unit area. The
undrained shear strength is not needed for sand layers. The
undrained shear strength is generally taken as half of the uncon-

LPILE Plus 4.0 for Windows User s Manual
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Rotary Tricone and

?J M ACTEC Pressuremeter Test Data Drifl Mothod Bentonite Slurry

Pressure Loss

Calibration
Volume Loss
Date 22-Jul-03 Calibration Ne. LP-3
roject Indian River Inlet Probe Sheath Metal
Operator 8. Clark
Location Dewey Beach, DE
Borehole BI-3
Test Number PMT-1
Depth (Feet) 33 35.00 34.00
instrument Height 2
Total Height 35 feet = 11.48 meters
Material silty clay
Probe Lia. B-58 mm
P Calibration Data Unconfined
a b c
n Pressure Vol Vol Delta V (dn-cn) 2lta {{(Ve(n+1))-Ven}
Precaira Stage Rars 30 sen 60 sec creep
cc [ cG cc
1 0.00 0.00 0.00 0.00 5.00
2 0.20 0.00 5.00 5.00 5.00
3 0.32 5.00 10.00 5.00 5.00
4 0.51 10.00 15.00 5.00 5.00
5 0.70 15.00 20.00 5.00 5.00
6 0.77 20.00 25.00 5.00 5.00
7 0.90 25.00 30.00 5.00 5.00
8 1.00 30.00 35.00 5.00 5.00
9 1.10 35.00 40.00 5.00 5.00
10 1.20 40.00 45.00 5.00 5.00
11 1.24 45.00 50.00 5.00 5.00
12 1.26 50.00 55.00 5.00 5.00
13 1.32 55.00 60.00 5.00 5.00
14 1.45 65.00 65.00 0.00 5.00
15 1.52 70.00 70.00 0.00 5.00
16 1.58 75.00 75.00 0.00 5.00
17 1.70 80.00 80.00 0.00 5.00
18 1.76 85.00 85.00 0.00 5.00
19 1.80 90.00 90.00 0.00
V Catibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass Pressure Delta V (cn-bn)  Delta {{Ve(n+1))-Ven}  Delta {{Ve(n+1))-Ven}
“ure Stage 30 sec 60 sec 60 sec. bars creep
cc cc .02cc (100 kPa) cc cc cc
0 0.00 0.00 0 5.00
1 5.00 5.00 0.15 5.00
2 10.00 10.00 03 5.00
3 15.00 15.00 0.51 5.00
4 20.00 20.00 0.82 5.00
5 25.00 25.00 1.7 5.00
6 30.00 30.00 4.35 5.00
7 35.00 35.00 10 5.00
3 40.00 40.00 17.3 5.00
45.00 45.00 237
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Vol-By Pass Vol-By Pass Pressure Stage Delta V {dn-cn) Delta {(Vc(n+1))-Ven}
Bars 30 sec. 60 sec 30 seconds 60 seconds creep
cc cc .02cc .02¢cc cc cc
1 0.25 0 0 1 0.00 5.00
2 0.26 5 5 2 0.00 5.00
3 0.26 10 10 3 0.00 5.00
4 1.9 15 15 4 0.00 5.10
5 225 201 20.1 5 0.00 6.50
6 2.45 26.6 26.6 6 0.00 3.40
7 255 30 30 7 0.00 5.00
R 275 35 35 8 000 540
9 2.95 40.4 40.4 9 0.00 4.60
10 3.05 45 45 10 0.00 5.00
11 3.1 50 50 1 0.00 -5.00
12 226 45 45 12 0.00 -5.00
13 1.92 40 40 13 0.00 -5.00
14 1.6 35 35 14 0.00 5.00
15 225 40 40 15 0.00 5.00
16 26 45 45 16 0.00 5.00
17 2.95 50 50 17 0.00 5.00
18 3.2 55 55 18 0.00 5.00
19 2.27 Go [ 19 0.00 5.00
20 35 65 85 20 0.00 5.00
21 3.6 70 70 21 0.00 5.00
22 3.75 75 75 22 0.00 5.00
23 3.8 80 80 23 0.00 5.00
24 3.95 85 85 24 0.00 5.00
25 4.05 90 90 25 0.00 -10.00
26 27 80.00 80.00 26 0.00 -10.00
27 205 70.00 70.00 27 0.00 -10.00
28 1.7 60.00 60.00 28 0.00 -10.00
29 13 50.00 50.00 29 0.00 -11.00

3o 0.98 39.00 39.00 30 0.00 -38.00



AMACTEC

Pressure Corrections

Applied
Water Culunm  Membranes' tlydraulic
vh +.075 Inertia Pressure
Pressure =
Pressure 0.0131*
Stage (bars) volume+.0937 {bars)
{100 Kpa) Delta P (100 Kpa)
1 1.05 -0.24 025
2 1.05 -0.17 0.26
3 1.05 -0.11 0.26
4 1.05 -0.09 19
5 1.08 -0.03 225
6 1.00 0.00 2.4
7 1.05 0.10 2.55
8 1.05 0.16 275
9 1.05 0.23 295
10 1.05 0.29 3.05
11 1.08 nas a1
12 1.05 0.30 226
13 1.06 0.25 1.92
14 1.05 0.19 1.6
15 1.05 0.24 225
16 1.05 0.30 26
T 1.05 0.30 2.95
18 1.05 0.42 3.2
19 1.05 0.48 3.27
20 1.05 0.54 35
21 1.05 0.61 3.6
22 1.05 0.67 3.75
23 1.05 0.74 38
24 1.05 0.80 3.95
25 1.05 0.87 4.05
26 1.05 0.76 27
27 1.05 0.65 205
28 1.05 0.52 1.7
29 1.05 0.40 13
30 1.05 0.26 0.98
Pe Net Creep Pressure 11.00
(be 0kPa)
Limit Pressure Calculation
Annular Volume cc 20.00
V, Probe c¢ 190.00
Limit Pressure Volume c¢ 230.00
P, Net Limit Pressure (100 kPa) 19.50
PMT Initial Modulus Caiculation
P, 3.03
Py 3.64
\'A -13.91
V., 4.99
Vo 190.00
Vi -4.46
v 0.33
AP (Bars) 0.60
AV {cc) 18.90
E, {Bars) 16
{ 3288
E/P, (bars): 0.81
E/P, (bars): 297
PfIPL 0.56
C 1t of Hori Reaction (K):
K= kn(B)

wheie, K= MOHZontal Sping Sonstant (psiy
k, = Coefficient of Horizontal Subgrade Reaction (pci)
B = Pile Diameter (in)

nd:

K=Eq+E
Eox
E/o-s
E,

Columna K+M Corrected Volume System BW Casing
Pressure Reading Expansion Expansion
.0033 cc/bar
{bars} {bars) c.cC.
{100 Kpa) (100 Kpa) e
1.30 1.54 0.00 2586 0.004275826
1.31 1.48 5.00 0.004308826
1.31 1.41 10.00 0.004308826
2.95 3.03 15.00 0.009720826
3.30 3.33 20.10 0.010875826
3.90 .44 28.60 29.7 0.011335826
3.60 3.50 30.00 298 0.011865826
3.80 3.64 35.00 30 0.012525826
4.00 3.77 40.40 30.2 0.013185826
4.10 3.81 45.00 303 0.013515826
415 379 50 00 an 3 0013680826
3.31 3.00 45.00 28.9 0.010908826
2,97 272 40.00 283 0.009786826
265 2.46 35.00 27.8 0.008730826
3.30 3.06 40.00 29 0.010875826
365 3.35 45.00 285 0.012030826
4.00 2.04 50.00 30 0.013186026
4.25 3.83 55.00 30.3 0.014010826
4.32 3.83 60.00 30.3 0.014241826
4.55 4.00 65.00 306 0.015000826
4.65 4.04 70.00 30.7 0.015330826
4.80 412 75.00 30.8 0.015825826
4.85 4.11 80.00 _30.8 0.015990826
500 4.19 85.00 309 0.016485826
5.10 4.23 90.00 31 0.016815826
375 298 80.00 288 0.012360826
3.10 245 70.00 7.8 0.010215826
275 222 60.00 7.3 0.009080826
235 1.85 50.00 6.7 0.007740826
2.03 1.76 38.00 26.2 0.006684826
P Data Reducti
PMT Reload Modulus Calculation
Py 246
P, 3.79
v, 7.19
v, 1969
Vo 190.00
Vi 13.44
v 0.33
AP (Bars) 1.34
AV (cc) 12.50
E, (Bars; 58
EGsh |
B= 8 ft
K= 153.73 ksf
k= 1922 kef
hem| 1.2 [pei

for non-displacement pites (Briaud, 1992, pp. 137)
for clay soils (ROCTEST Technical Note, pp. 39)

for sitty soils
for sandy/gravelly soils

Vntume Carractione

Corrected

Volume

b/rpo

v



Rotary Tricone and

gMACTEC Pressuremeter Test Data Drill Method Bentonite Slurry

Pressure Loss

Calibration
Volume Loss
Date 22-Jul-03 Calibration No. LP-3
’roject Indian River Inlet Probe Sheath Metal
Operator S. Clark
Location Dewey Beach, DE
Borehole Bi-3
Test Number PMT-2
Depth (Feet) 43 45.00 44.00
Instrument Height 2
Total Height 45 feet = 14.76 meters
Material silty clay
Probe Dia. B-56 mm
P Calibration Data Unconfined
a b c
n Pressure Vol Vol Delta V (dn-cn)  2lta {{Ve(n+1))-Ven}
Pracciire Stage Rars 2N see a0 san cresp
cc cc cc cc
1 0.00 0.00 0.00 0.00 5.00
2 0.20 0.00 5.00 5.00 5.00
3 0.32 5.00 10.00 5.00 5.00
4 0.51 10.00 15.00 5.00 5.00
5 0.70 15.00 20.00 5.00 5.00
6 0.77 20.00 25.00 5.00 5.00
7 0.90 25.00 30.00 5.00 5.00
8 1.00 30.00 35.00 5.00 5.00
9 1.10 35.00 40.00 5.00 5.00
10 1.20 40.00 45.00 5.00 5.00
11 124 45.00 50.00 5.00 5.00
12 1.26 50.00 55.00 5.00 5.00
13 1.32 55.00 60.00 5.00 5.00
14 1.45 65.00 65.00 0.00 5.00
15 1.52 70.00 70.00 0.00 5.00
16 1.58 75.00 75.00 0.00 5.00
17 1.70 80.00 80.00 0.00 5.00
18 1.76 85.00 85.00 0.00 5.00
19 1.80 90.00 90.00 0.00
V Calibration Data Confined in Steel Pipe
a b < d e
n Vol Vol Reading-By-Pass Pressure Delta V {cn-bn)  Delta {{(Ve(n+1))-Ven}  Delta {(Vo(n+1))-Ven}
‘ure Stage 30 sec 60 sec 60 sec. bars creep
cc cc 02cc {100 kPa) cc cc cc
0 0.00 0.00 0 5.00
1 5.00 5.00 0.15 5.00
2 10.00 10.00 0.3 5.00
3 15.00 15.00 0.51 5.00
4 20.00 20.00 0.82 5.00
5 25.00 25.00 17 5.00
6 30.00 30.00 4.35 5.00
7 35.00 35.00 10 5.00
8 40.00 40.00 17.3 5.00
45.00 45.00 237
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Vol-By Pass Voi-By Pass Pressure Stage Delta V (dn-cn) Delta {{Ve(n+1))-Ven}
Bars 30 sec. 60 sec 30 seconds 60 seconds creep
cc cc 02cc .02¢ce cc cc
1 05 0 4 1 0.00 5.00
2 1.02 5 5 2 0.00 5.00
3 145 10 10 3 0.00 5.00
4 1.8 15 15 4 0.00 5.00
5 223 20 20 5 0.00 5.00
6 25 25 25 6 0.00 5.00
7 28 30 30 7 0.00 5.00
] 21 35 35 8 000 5.00
9 33 40 40 9 0.00 5.00
10 36 45 45 10 0.00 -5.00
11 27 40 40 11 0.00 -5.00
12 24 35 35 12 0.00 -5.00
13 17 30 30 13 0.00 -5.00
14 125 25 25 14 0.00 5.00
15 24 30 30 15 0.00 5.00
16 2.55 35 35 16 0.00 5.00
17 295 40 40 17 0.00 5.00
18 33 45 45 18 0.00 5.00
19 3.00 50 50 19 0.00 5.00
20 3.9 55 55 20 0.00 5.00
21 41 60 60 21 0.00 5.00
22 426 65 65 22 0.00 5.00
23 44 70 70 23 0.00 5.00
24 452 75 75 24 0.00 5.00
25 4.68 80 80 25 0.00 5.00
26 48 85.00 85.00 26 0.00 5.00
27 495 90.00 90.00 27 0.00 -10.00
28 3.25 80.00 80.00 28 0.00 -10.00
29 249 70.00 70.00 29 0.00 -70.00



AMACTEC

Pressure Lorrections

Coefficient of Horizontal Subgrade Reaction (k,):

whare: K = Harizantal Spring Canstant (psi)

nd

K=ky(B)

ki, = Coefficient of Horzontal Subgrade Reaction (pci)
B = Pile Diameter (in)

K =Ey +E,
E/Eg-2
EBo-5
EEo-a

for non-amplacement piles (Briaud, 1992, pp. 137)
for clay soits (ROCTEST Technical Note, pp. 39)

for silty soils.

for sandy/gravelly soils

Volume Corrections

Applied Volume System BW Casi
Water Column Mombranos' Hydraulic Columne K+M Corrected Y sing
vh +.075 inertia Pressure Pressure Reading Expansion Expansion
Pressure =
Pressure 0.0131* .0033 cclbar
Stage (bars) volume+.0937 (bars) {bars) (bars) c.c.
{100 Kpa) Delta P (100 Kpa) (100 Kpa) (100 Kpa)
1 1.34 -0.26 0.5 1.84 210 0.00 27 0.006086776
2 1.34 -0.21 1.02 2.38 2.57 5.00 281 0.007802776
3 1.34 -0.15 1.45 279 295 10.00 288 0.009221776
4 1.34 -0.09 1.8 3.14 3.24 15.00 293 0.010376776
5 1.34 -0.04 223 357 3.61 20.00 30 0.011795776
[ 1.04 0.02 25 2.84 z.82 25.00 30.3 0.012686776
7 1.34 0.08 28 414 4.06 30.00 30.7 0.013676776
8 1.34 0.14 31 4.44 4.30 35.00 31.1 0.014666776
9 1.34 0.21 33 484 4.44 40.00 31.3 0.015326776
10 134 0.27 36 4.94 468 45.00 316 0.016316776
11 134 0.22 27 4.04 3.82 40.00 303 0.013346776
12 1.34 0.17 2.1 3.44 3.28 35.00 29.4 0.011366776
13 1.34 0.11 17 3.04 2.94 30.00 28.8 0.010046776
14 1.34 0.05 1.25 2.59 2.54 25.00 28 0.008561776
15 1.34 0.10 21 3.44 3.34 30.00 29.5 0.011366776
16 1.34 0.16 2.55 3.89 3.74 35.00 30.2 0.012851776
17 1.24 o.22 2.06 4.20 4.08 40.00 30.7 0.014174776
18 1.34 0.27 3.3 4.64 4.37 45.00 31.2 0.015326776
19 1.34 0.33 3.68 5.02 469 50.00 31.7 0.016580776
20 1.34 0.40 3.9 5.24 4.85 55.00 319 0.017306776
21 1.34 0.46 4.1 5.44 4.99 60.00 32.1 0.017966776
22 1.34 0.52 4.26 5.60 5.08 65.00 322 0.018494776
23 1.34 0.59 44 5.74 5.16 70.00 32:3 0.018956776
24 1.34 0.65 4.52 5.86 5.21 75.00 324 0.019352776
25 1.34 0.72 4.68 6.02 5.31 80.00 32.5 0.019880776
26 1.34 0.78 4.8 6.14 5.36 85.00 326 0.020276776
27 1.34 0.84 4.95 6.29 545 80.00 327 0.020771776
28 1.34 0.74 3.25 4.59 3.85 80.00 30.4 0.015161776
29 1.34 0.63 2.49 3.83 3.21 70.00 29.3 0.012653776
Pr Data R
Pe Net Creep Pressure 11.00
(b OkPa)
Limit Pressure Calculation
Annular Volume cc 20.00
V, Probe cc 190.00
Limit Pressure Volume cc 230.00
P, Net Limit Pressure (100 kPa) 19.50
PMT initial Modulus Calculation PMT Reload Modulus Calculation
Py 295 Py 2.54
P, 4.44 P, 468
Vy 18 81 v, 3.01
Vv, 8.68 Vv, 13.38
Vo 190.00 Vo 190.00
Vi -5.06 Vo, 5.19
v 0.33 v 0.33
AP {Bars) 1.49 AP (Bars) 2.14
AV (cc) 27.49 AV (cc) 16.39
E, (Bars) 27 E, (Bars) 68
587 [ aes |
E/P, (bars): 1.37
E/P, (bars): 3.47
PHF1 v.56

Corrected

Volume



Rotary Tricone and

ﬂ M ACTEC Pressuremeter Test Data Drili Mothod Bentonite Slurry

Pressure Loss

Calibration
Volume Loss Lp3
Date 22-Jui-Us Calibration No.
2roject indian River inlet Probe Sheath Metal
Operator 8. Clark
Location Dewey Beach, DE
Borchole Ble
Test Number PMT-3
Depth (Feet) 53 55.00 54.00
Instrument Height 2
Total Height 55 feet= 18.04 meters
Material silty clay
Probe Dia. B-58 mm
P Calibration Data Unconfined
a b c
n Pressure Vol Vol Delta V {(dn-cn) zlta {{Vc{n+1))-Vcn}
Pressure Stage Bars 30 sec. 60 sec creep
cc cc cc cc
1 0.00 0.00 0.00 0.00 5.00
2 0.20 0.00 5.00 5.00 5.00
3 0.32 5.00 10.00 5.00 5.00
4 0.61 10.00 16.00 5.00 5.00
5 Q.70 15.00 20.00 5.00 5.00
6 0.77 20.00 25.00 5.00 5.00
7 0.90 25.00 30.00 5.00 5.00
3 1.00 30.00 35.00 5.00 5.00
9 1.10 35.00 40.00 5.00 5.00
10 1.20 40.00 45.00 5.00 5.00
11 1.24 45.00 50.00 5.00 5.00
12 1.26 50.00 55.00 5.00 5.00
13 1.32 55.00 60.00 5.00 5.00
14 1.45 65.00 65.00 0.00 5.00
15 1.52 70.00 70.00 0.00 5.00
16 1.58 75.00 75.00 0.00 5.00
17 1.70 80.00 80.00 0.00 5.00
18 1.76 85.00 85.00 0.00 5.00
19 1.80 90.00 90.00 0.00
V Calibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass Pressure Delta V (cn-bn)  Delta {{Vc(n+1))-Ven}  Delta {(Vc(n+1))-Ven}
.sure Stage 30 sec 60 sec 60 sec. bars creep
cc cc .02cc {100 kPa) cc cc cc
0 0.00 0.00 0 5.00
1 5.00 5.00 0.15 5.00
2 10.00 10.00 0.3 5.00
3 15.00 15.00 0.51 5.00
4 20.00 20.00 0.82 5.00
5 25.00 25.00 1.7 5.00
& 30.00 30.00 4.35 5.00
7 35.00 35.00 10 5.00
8 40.00 40.00 17.3 5.00
45.00 45.00 237
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Vol-By Pass Vol-By Pass Pressure Stage Delta V (dn-cn) Delta {{Vc{n+1))-Ven}
Bars 30 sec. 680 sec 30 seconds 60 seconds creep
cc cc .02cc .02cc [ cc
1 1.75 0 0 1 0.00 5.00
2 235 5 5 2 0.00 5.00
3 28 10 10 3 0.00 5.00
4 3.22 15 15 4 0.00 5.00
5 3.48 20 20 5 0.00 5.00
[ 2.7 25 25 <] 0.00 5.00
7 4 30 30 7 0.00 5.00
8 42 35 35 8 0.00 5.00
9 4.3 40 40 9 0.00 5.00
10 45 45 45 10 0.00 -5.00
11 2.7 40 40 11 0.00 -5.00
12 32 35 35 12 0.00 -5.00
13 277 30 30 13 0.00 5.00
14 3.5 35 35 14 0.00 5.00
15 3.95 40 40 15 0.00 5.00
16 43 45 45 16 0.00 5.00
17 46 50 50 17 0.00 5.00
18 4.72 55 55 18 0.00 5.00
19 49 60 60 19 0.00 5.00
20 5 65 65 20 0.00 5.00
2 5.05 70 70 21 0.00 5.00
22 5.15 75 75 22 0.00 5.00
23 5.25 80 80 23 0.00 5.00
24 53 85 85 24 0.00 5.00
25 55 90 20 25 0.00 -10.00
26 42 80.00 80.00 26 0.00 -10.00
27 34 70.00 70.00 27 0.00 -10.00
28 29 60.00 60.00 28 0.00 -60.00



AMACTEC

Pressure Corrections

Curniedled

Pressure

(bars)

{100 Kpa)

3.69
424
463
499
519
540
559
572
576
590
515
471
433
5.01
5.40
5.80
593
599
6.10
6.14
6.12
6.16
6.19
6.18
6.31
512
4.44
4.07

Pressuremeter Data Reduction

Appiied
vater Cotumn Membranes’ Hydraulic Cotunms K+M
vh +.075 Inertia Pressure
Pressure =
Pressure 0.0131*
Stage {bars) volume+.0937 (bars) (bars)
(100 Kpa} Dolta P {100 Kpa) {100 Kpa)
1 1.64 -0.30 175 3.39
2 1.64 -0.25 235 3.99
3 1.64 -0.19 28 4.44
4 1.64 -0.13 3.22 4.86
5 1.64 -0.07 3.48 512
6 1.64 -0.01 3.75 539
7 1.64 0.06 4 564
8 1.64 0.12 42 5.84
9 1.64 0.18 43 594
10 1.64 0.25 45 6.14
11 1.64 0.19 3.7 5.34
12 1.64 0.14 3.2 4.84
13 1.64 0.08 2.77 4.41
14 1.64 0.13 3.5 514
15 164 0.19 3.95 559
16 1.64 0.25 1.3 5.01
17 1.64 0.31 46 6.24
18 1.64 0.38 472 6.36
19 1.64 0.44 4.9 6.54
20 1.64 0.50 5 6.64
21 1.64 0.57 5.05 6.69
22 1.64 0.64 5.15 6.79
23 1.64 0.70 525 6.89
24 1.64 0.77 53 6.94
25 1.64 0.83 55 7.14
26 1.64 0.72 42 5.84
27 164 0.60 3.4 504
28 1.64 0.48 29 4.54
Pe 2ep Pressure 11.00
(ba._ .OkPa)
Limit Pressure Calculation
Annular Volume cc 20.00
V, Probe cc 190.00
Limit Pressure Volume cc 230.00
P, Net Limit Pressure (100 kPa) 19.50
PMT Initiai Modulus Calculation
Py 3.69
P, 5.19
Vs -30.11 .
v, -12.42 .
Vo 190.00
Vi -21.26
v 0.33
AP (Bars) 1.50
AV (cc) 17.69
Ep (Bais) 08
E/P, (bars): 195
E/P, (bars): 325
Pi/PI 0.56

Volume Corrections

Volume System BW Casing
Readi . n e .

.0033 cc/bar
c.c.
0.00 30.1 0.011197727
5.00 31 0.013177727
10.00 316 0.014862727
15.00 32.1 0.016048727
20.00 324 0.016906727
25.00 3286 0.017797727
30.00 329 0.018622727
35.00 331 0.019282727
40.00 33:1 0.019612727
45.00 333" 0.020272727
40.0u 323 U.U170382727
35.00 31.7 0.015982727
30.00 1.1 0.014563727
35.00 2.1 0.016972727
40.00 2.6 0.018457727
45 NN 33 0019612797
50.00 3.3 0.020802727
55.00 3.4 0.020988727
60.00 3.6 0.021592727
65.00 3:6 0.021922727
70.00 8 0.022087727
75.00 8 0.022417727
80.00 .33.7 0.022747727
85.00 33. 0.022912727
90.00 33, 0.023572727
80.00 32, 0.019282727
70.00 31. 0.016642727
60.00 307 0.014992727

PMT Reload Modulus Calculation

Py

P,

A\

vz

Vo

Vim
v

AP (Bars)
AV {ce)
L, (Dars)

4.33
5.90
1.1
1168 -
190.00
528
0.33
1.56
12.79

cT

Coefficient of Horizontal Subarade Reaction (k.): B 8 ft
K= 211.86 ksf
K = ky(B) K= 26.48 kef
where: K = Horizontal Spring Constant (psi) [ Knm | 1533 pel
k,= Ci ient of Reaction (pci)

and:

B = Pile Diameter (in)

K= Ey +E,
EiEo=2
EBo-s
EiBy-4q

for non-displacement piles (Briaud, 1992, pp. 137)
for clay soils (ROCTEST Technical Note, pp. 39)
for silty soils

for sandy/gravelly soils

Corrected
Volume

-30.11
-26.01
-21.61
-17.12
-12.42
-7.62
-2.92
1.88
6.88
11.68
7.08
3.28
-1
2.88
7.38
1198
16.68
21.58
26.38
31.38
36.38
41.38
46.28
51.38
56.18
47.68
38.68
29.29



Va0
Rotary Tricone and

g V | ACTEC Pressuremeter Test Data Brill Mathed Bentonite Slurry

Pressure Loss

Calibration
Volume Loss
vate 22-Jui03 Calibration No. LP-3
roject indian River Inlet Probe Sheath Metal
Operator S. Clark
Location Dewey Beach, DE
Dorchole Bl 2
Test Number PMT-4
Depth (Feet) 63 65.00 64.00
Instrument Height 2
Total Height 85 feet= 21.33 meters
Material siity clay
Probe Dia. B-58 mm
P Calibration Data Unconfined
a b c
n Pressure Vol Vol Delta V (dn-cn)  2ita {(Vc{n+1))-Vcn}
Pressure Stage Bars 30 sec. 60 sec creep
cc cc cc ce
1 0.00 0.00 0.00 0.00 5.00
2 0.20 0.00 5.00 5.00 5.00
3 0.32 5.00 10.00 5.00 5.00
Ll 0.51 10.00 16.00 5.00 5.00
5 0.70 15.00 20.00 5.00 5.00
8 0.77 20.00 25.00 5.00 5.00
7 0.90 25.00 30.00 5.00 5.00
8 1.00 30.00 35.00 5.00 5.00
9 1.10 35.00 40.00 5.00 5.00
10 1.20 40.00 45.00 5.00 5.00
11 1.24 45.00 50.00 5.00 5.00
12 1.26 50.00 55.00 5.00 5.00
13 1.32 55.00 60.00 5.00 5.00
14 1.45 65.00 65.00 0.00 5.00
15 1.52 70.00 70.00 0.00 5.00
16 1.58 75.00 75.00 0.00 5.00
17 1.70 80.00 80.00 0.00 5.00
18 1.76 85.00 85.00 0.00 5.00
19 1.80 90.00 20.00 0.00
V Calibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass Pressure Delta V (cn-bn)  Delta {{Vc{n+1))-Ven}  Delta {{Vc(n+1))-Vcn}
.sure Stage 30 sec 60 sec 60 sec. bars creep
cc cc 02cc {100 kPa) cc cc cc
0 0.00 0.00 0 5.00
1 5.00 5.00 0.15 5.00
2 10.00 10.00 0.3 5.00
3 15.00 15.00 0.51 5.00
4 20.00 20.00 0.82 5.00
5 25.00 25.00 1.7 5.00
6 30.00 30.00 435 5.00
7 35.00 35.00 10 5.00
8 40.00 40.00 17.3 5.00
45.00 45.00 237
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Vol-By Pass Vol-By Pass Pressure Stage Delta V {dn-cn) Delta {{Vc{n+1))-Ven}
Bars 30 sec. 80 sec 30 seconds 60 seconds creep
cc cc .02cc 02cc cc cc
1 2 ¢] 0 1 0.00 5.00
2 2.5 5 5 2 0.00 5.00
3 3.05 10 10 3 0.00 5.00
4 3.3 15 15 4 0.00 5.00
5 375 20 20 5 0.00 5.00
o 4 25 25 [¢] 0.00 5.00
7 4.25 30 30 7 0.00 5.00
8 4.45 35 35 8 0.00 5.00
9 4.65 40 40 9 0.00 5.00
10 475 45 45 10 0.00 -5.00
11 3.85 40 40 1" 0.00 -5.00
12 3.27 35 35 12 0.00 -5.00
13 2.7 30 30 13 0.00 5.00
14 3.25 35 35 14 0.00 5.00
15 4 40 40 15 0.00 5.00
1A 458 45 45 16 oon 500
17 4.75 50 50 17 0.00 5.00
18 5 55 55 18 0.00 5.00
19 5.1 80 80 19 0.00 5.00
20 5.25 85 85 20 0.00 5.00
21 54 70 70 21 0.00 5.00
22 55 75 75 22 0.00 5.00
23 55 80 80 23 0.00 5.00
24 56 85 85 24 0.00 5.00
25 5.7 920 90 25 0.00 -10.00
26 4.25 80.00 80.00 26 0.00 -10.00
27 35 70.00 70.00 27 0.00 -10.00
28 28 60.00 60.00 28 0.00 -60.00



AMACTEC

and:

Pressure Corrections

Applied

Volume Corrections

Water Colummn  Memnbranes' lydraulic Columns KM Corrected Volume System BW Casing
vh +.078 inertia Pressure Pressure Reading Expansion Expansion
Pressure =
Pressure 0.0131* .0033 cc/bar
Stage (bars) volume+.0937 (bars) {bars) {bars) c.c.
(100 Kpa) Diaita P (400 Kpa) (100 Kpa) (100 Kpa)
1 1.94 -0.31 2 3.94 4.25 0.00 31 0.013008677
2 1.94 -0.26 25 4.44 4.70 5.00 31.7 0.014658677
3 1.94 -0.20 3.05 499 519 10.00 324 0.016473677
4 1.94 -0.14 33 524 5.38 15.00 32.6 0.017298677
5 1.94 -0.08 3.75 5.69 5.77 20.00 33.1 0.018783677
6 1.94 -0.02 4 5.94 5.96 25.00 334 0.019608677
7 1.94 0.05 425 6.19 6.15 30.00 338 0.020433677
8 1.94 o 4.45 6.39 6.28 35.00 338 0.021093677
9 1.94 0.17 485 6.59 6.42 40.00 339 0.021753677
10 1.94 0.24 4.75 6.69 6.45 45.00 34 0.022083677
11 1.94 0.19 3.85 5.79 561 40.00 329 V.UIY11307T
12 1.94 0.13 3.27 5.21 5.08 35.00 32.2 0.017199677
13 1.94 0.07 27 4.64 4.57 30.00 315 0.015318677
14 1.94 0.13 3.25 519 5.06 35.00 32.2 0.017133677
15 1.94 0.18 4 5.94 5.76 40.00 331 0.019608677
16 1.04 024 4R Rad A 20 4500 337 0.021258677
17 1.94 0.30 475 6.69 6.39 50.00 339 0.022083677
18 1.94 0.37 5 6.94 6.57 55.00 34.1 0.022908677
19 1.94 0.43 51 7.04 6.61 60.00 34.2 0.023238677
20 1.94 0.50 5.25 7.19 6.70 65.00 343 0.023733677
21 1.94 0.56 5.4 7.34 6.78 70.00 34.4 0.024228677
22 1.94 0.63 55 7.44 6.82 75.00 344 0.024558877
23 1.94 0.69 55 7.44 6.75 80.00 343 0.024558677
24 1.94 0.76 56 7.54 6.79 85.00 344 0.024888677
25 1.94 0.82 57 7.64 6.82 90.00 344 0.025218677
26 1.94 0.71 425 6.19 5.48 80.00 32.8 0.020433677
27 1.94 0.59 35 5.44 4.85 70.00 319 0.017958677
28 1.94 0.47 2.8 4.74 4.27 60.00 31 0.015648677
Pressuremeter Data Reduction
Pe rep Pressure 11.00
(bar  LOkPa)
Limit Pressure Calculation
Annular Volume cc 20.00
V, Probe cc 190.00
Limit Pressure Volume cc 230.00
P, Net Limit Pressure (100 kPa) 19.50
PMT tnitial Modulus Calculation PMT Reload Modulus Calculation
Py 4.25 Py 4.57
P, 577 P, 6.45
Vy -31.01 Vy -1.562
V, -13.12 A 10.98
Vo 180.00 Vo 190.00
' -22.07 Vin 4.73
v 0.33 v 0.33
AP (Bars) 1.52 AP (Bars) 1.89
AV (cc) 17.89 AV (cc) 12.49
Eo (Bars) 38 E, (Barc) 78
EIP, (bars): 1.94
E/P, (bars): 4.01
PfIPI 0.56
Coefficient of Horizontal Subarade Reaction (k.): B= 8 ft
= 242.36 ksf
K =ky(B) 30.30 kef
where: K = Horizontal Spring Constant {psi) 17.53 Ipl:l {

k, = Coefficient of Horizontal Subgrade Reaction (pci)

B = Pile Diameter (in)

K=E, +E,
B2
Efp=s
EEg-s

for non-displacement piles (Briaud, 1992, pp. 137)
for clay soils (ROCTEST Technical Note, pp. 39)
for silty soits

for sandy/gravelly soils

Corrected

Volume

-31.01
-26.71
-22.42
-17.62
-13.12
-8.42
-3.62
1.18
6.08
10.98
7.08
278
-1.52
278
6.88
11.28
16.08
20.88
25.78
30.68
35.58
40.58
45.68
50.58
55.57
47.18
38.08
28.98



Rotary Tricone and

g M ACTEC Pressuremeter Test Data Drill Mothad Bentonite Siurry

Pressure Loss

Calibration
Volume Loss
vate 22-Jul-03 Calibration No. LP-3
_ roject indian River Inlet Probe Sheath Metal
Operator 8. Clark
Location Dewey Beach, DE
Rorahole BI.2
Test Number PMT-5
Depth (Feet) 73 75.00 74.00
Instrument Height 2
Total Height. 75 feet= 2461 meters
Material silty clay
Probe Dia. B-58 mm
P Calibration Data Unconfined
a b [
n Pressure Vol Vol Delta V (dn-cn)  2lta {(Ve(n+1)}-Ven}
Pressure Stage Bars 30 sec. 60 sec creep
cc cc cc cc
1 0.00 0.00 0.00 0.00 5.00
2 0.20 0.00 5.00 5.00 5.00
3 0.32 5.00 10.00 5.00 5.00
4 0.61 10.00 15.00 5.00 500
5 0.70 15.00 20.00 5.00 5.00
6 0.77 20.00 25.00 5.00 5.00
7 0.90 25.00 30.00 5.00 5.00
8 1.00 30.00 35.00 5.00 5.00
9 1.10 35.00 40.00 5.00 5.00
10 1.20 40.00 45.00 5.00 500
11 1.24 45.00 50.00 5.00 5.00
12 1.26 50.00 55.00 5.00 5.00
13 1.32 55.00 80.00 5.00 5.00
14 1.45 65.00 65.00 0.00 5.00
15 1.52 70.00 70.00 0.00 5.00
16 1.58 75.00 75.00 0.00 5.00
17 1.70 80.00 80.00 0.00 5.00
18 1.76 85.00 85.00 0.00 5.00
19 1.80 90.00 90.00 0.00
V Calibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass Pressure Delta V {cn-bn)  Delta {(Vc({n+1)}-Vcn} Delta {{Vc(n+1))-Vcn}
.sure Stage 30 sec 60 sec 60 sec. bars creep
cc cc .02cc {100 kPa) cc cc cc
0 0.00 0.00 0 5.00
1 5.00 5.00 0.15 5.00
2 10.00 10.00 03 5.00
3 15.00 15.00 0.51 5.00
4 20.00 20.00 0.82 5.00
5 25.00 25.00 1.7 5.00
6 30.00 30.00 4.35 5.00
7 35.00 35.00 10 5.00
8 40.00 40.00 17.3 5.00
45.00 45.00 237
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Voi-By Pass Vol-By Pass Pressure Stage Delta V {dn-cn) Delta {{Vc{n+1))-Ven}
Bars 30 sec. 60 sec 30 seconds 60 seconds creep
cc cc .02cc .02cc cc cc
1 26 0 0 1 Q.00 5.00
2 3.1 5 5 2 0.00 5.00
3 3.5 10 10 3 0.00 5.00
4 3.9 15 15 4 0.00 5.00
5 4.22 20 20 5 0.00 5.00
[ 448 28 26 s 0.00 500
7 46 30 30 7 0.00 5.00
8 4.8 35 35 8 0.00 5.00
9 4.9 40 40 9 0.00 5.00
10 515 45 45 10 0.00 5.00
11 525 50 50 11 0.00 -500
12 4.45 45 45 12 0.00 -5.00
13 3.85 40 40 13 0.00 -5.00
14 34 35 35 14 0.00 5.00
15 424 40 40 15 0.00 5.00
16 47 45 45 16 0.00 5.00
17 5.05 50 50 17 0.00 5.00
18 5.25 55 55 18 0.00 5.00
19 5.45 60 60 19 0.00 5.00
20 56 65 65 20 0.00 5.00
21 5.68 70 70 21 0.00 5.00
22 576 75 75 22 0.00 5.00
23 59 80 80 23 0.00 5.00
24 6.05 85 85 24 0.00 5.00
25 6.1 20 90 25 0.00 -10.00
26 4.65 80,00 80.00 26 0.00 -10.00
27 3.85 70.00 70.00 27 0.00 -10.00

28 3.25 60.00 60.00 28 O:UO -60.00



ng ACTEC pressure Corrections Volume Corrections

Applied .
Water Column  Membranes' Hysenunc Columne K+M  Corrootod Volume System BW Casing Corrected
vh +.075 Inertia Pressure Pressure Readi Expansi Expansion Volume
Pressure =
Pressure 0.0131* .0033 cclbar
Stage {bars) volume+.0937 (bars) (bars) (bars} c.c.
{100 Kpa) Delta P {100 Kpa) (100 Kpa) {100 Kpa)
1 224 -0.33 286 4.84 517 0.00 32.3 0.015974627 -32.32
2 224 -0.27 31 534 561 5.00 329 0.017624627 -27.92
3 2.24 -0.21 35 574 595 10.00 334 0.018944627 -23.42
4 224 -0.15 3.9 8.14 6.29 15.00 33.8 0.020264627 -18.82
5 2.24 -0.09 4.22 6.46 6.55 20.00 34.1 0.021320827 -14.12
6 224 -0.03 4.45 6.69 6.72 25.00 343 0.0220/962/ -9.32
7 224 0.04 486 6.84 6.81 30.00 344 0.022574627 -4.42
8 224 0.10 48 7.04 6.94 35.00 34.6 0.023234627 0.38
9 224 0.16 49 7.14 6.98 40.00 346 0.023564627 5.38
10 2.24 0.23 5.15 7.39 7.186 45.00 34.8 0.024389627 10.18
11 2.24 u.2y 5.25 7.49 7.20 50.00 34.8 0.024718027 15.10
12 224 0.24 4.45 6.69 6.45 45.00 34 0.022079627 10.98
13 224 0.18 3.85 6.08 5.91 40.00 33.3 0.020099627 6.68
14 224 0.12 3.4 564 552 35.00 328 0.018614627 2.18
15 224 0.17 4.24 6.48 6.31 40.00 338 0.021386627 6.18
18 224 no3 47 A 94 671 45.00 343 0.022904627 10.68
17 224 0.30 5.05 7.29 7.00 50.00 34.6 0.024059627 15.38
18 2.24 0.36 525 7.49 713 55.00 348 0.024719627 20.18
19 224 0.42 545 7.69 7.27 60.00 349 0.025379627 25.07
20 2.24 0.49 56 7.84 7.35 65.00 35 0.025874627 29.97
21 224 0.55 5.68 7.92 7.37 70.00 35 0.026138627 34.97
22 224 062 576 8.00 7.38 75.00 35.1 0.026402627 39.87
23 2.24 0.68 59 8.14 7.46 80.00 35.1 0.026864627 44.87
24 224 0.75 6.05 8.29 7.55 85.00 352 0.027359627 49.77
25 224 0.81 6.1 8.34 7.53 90.00 35.2 0.027524627 54.77
26 2.24 0.70 465 6.89 6.19 80.00 3.7 0.022739627 46.28
27 2.24 0.58 3.85 6.09 5.51 70.00 2.8 0.020099627 37.18
28 2.24 0.46 325 5.49 5.03 60.00 2.1 0.018119627 27.88
Pressuremeter Data Reduction
Pe :ep Pressure 11.00
(ba. .0kPa)
Limit Pressure Caiculation
Annular Volume cc 20.00
V, Probe cc 190.00
Limit Pressure Volume cc 230.00
P, Net Limit Pressure (100 kPa) 198.50
PMT Initial Modulus Calculation PMT Reload Modulus Calculation
Py 5.17 Py 552
P, > 6.55 P, 7.20
Vi -32.32 Vs 218
Vv, 14,12 v, 15.18
Vo 190.00 Vo 180.00
Vi 23.22 Vi 868
v 0.33 v 0.33
AP (Bars) 1.38 AP (Bars) 168
AV (cc) 18.19 AV (cc) 12.99

E, (Bars) 24 F, (Rars) 68

E/P; (bars): 1.73
E/P, (bars): 3.50
PfIP1 0.56
Coefficient of Horizontal Subgrade Reaction B= 8 ft
K= 213.05 ksf
K =k(B) k= 26.63 kef
where: K = Horizontal Spring Constant (psi) S .;kh-| 15.41 - "‘{pci ‘ 5 ]

k, = Coefficient of Horizontal Subgrade Reaction (pci)
B = Pile Diameter (in)

and: K=Eg+E, for non-displacement piles (Briaud, 1992, pp. 137)
== for clay soils (ROCTEST Technical Note, pp. 39)
EEy-s for silty soils
EEp-4 for sandy/gravelly soils



Rotary Tricone and

g M ACTEC Pressuremeter Test Data Drill Mathad Hentonite Siurry

Pressure Loss

Calibration
Volume Loss LP-3
Date 20-Jul-03 Calibration No.
>roject Indian River inlet Probe Sheath Metal
Operator S. Clark
Location Dewey Beach, DE
Borohole BI-10
Test Number PMT-6
Depth (Feet) 34 36.00 35.00
Instrument Height 2
Total Height 36 feet= 11.81 meters
Material silty clay
Probe Dia. B-58 mm
P Calibration Data Unconfined
a b c
n Pressure Vol Vol Delta V (dn-cn)  2lta {(Ve(n+1))-Ven}
Pressure Stage Bars 30 sec. 6U sec creep
cc cc cc ce
1 0.00 0.00 0.00 0.00 5.00
2 0.05 5.00 5.00 0.00 5.00
3 0.20 10.00 10.00 0.00 5.00
4 0.26 15.00 16.00 0.00 5.00
5 0.35 20.00 20.00 0.00 5.00
6 0.40 25.00 25.00 0.00 5.00
7 0.43 30.00 30.00 0.00 5.00
8 0.50 35.00 35.00 0.00 5.00
9 0.60 40.00 40.00 0.00 5.00
10 0.68 45.00 45.00 0.00 5.00
11 0.73 50.00 50.00 0.00 5.00
12 0.75 55.00 55.00 0.00 10.00
13 0.80 65.00 65.00 0.00 5.00
14 0.95 70.00 70.00 0.00 5.00
15 0.90 75.00 75.00 0.00 5.00
16 0.92 80.00 80.00 0.00 5.00
17 1.03 85.00 85.00 0.00 5.00
18 1.08 90.00 90.00 0.00
V Calibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass Pressure Deita V (cn-bn)  Delta {{Vc(n+1))-Vcn}  Delta {(Ve(n+1))-Ven}
sure Stage 30 sec 60 sec 60 sec. bars creep
cc cc 02cc {100 kPa) cc cc cc
0 0.00 0.00 0 5.00
1 5.00 5.00 0.15 5.00
2 10.00 10.00 0.25 5.00
3 15.00 15.00 03 5.00
4 20.00 20.00 0.55 5.00
5 25.00 25.00 1 5.00
[} 30.00 30.00 215 5.00
7 35.00 35.00 52 5.00
8 40.00 40.00 16.75 5.00
9 45.00 45.00 23 5.00
10 50.00 50.00 294
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Vol-By Pass Vol-By Pass Pressure Stage Delta V (dn-cn) Delta {{Vc{n+1))-Vcn}
Bars 30 sec. 60 sec 30 seconds 60 seconds creep
cc cc .02c¢cc .02cc cc cc
1 286 0 ¢ 1 0.00 5.00
2 3.1 5 5 2 0.00 5.00
3 3.5 10 10 3 0.00 5.00
4 3.9 16 15 4 0.00 5.00
5 4.22 20 20 5 0.00 5.00
G 445 25 25 3 0.00 £.00
7 48 30 30 7 0.00 5.00
8 4.8 35 35 8 0.00 5.00
9 49 40 40 9 0.00 5.00
10 5.15 45 45 10 0.00 5.00
11 5.26 50 50 11 0.00 -5.00
12 445 45 45 12 0.00 -5.00
13 3.85 40 40 13 0.00 -5.00
14 34 35 35 14 0.00 5.00
15 424 40 40 15 0.00 5.00
16 4.7 45 45 16 0.00 5.00
17 5.05 50 50 17 0.00 5.00
18 5.25 55 55 18 0.00 5.00
19 545 80 80 19 0.00 5.00
20 56 85 85 20 0.00 5.00
21 5.68 70 70 21 0.00 5.00
22 576 75 75 22 0.00 5.00
23 5.9 80 80 23 0.00 5.00
24 6.05 85 85 24 0.00 5.00
25 6.1 20 90 25 0.00 -10.00
26 4.65 80.00 80.00 26 0.00 -10.00
27 3.85 70.00 70.00 27 0.00 -10.00
28 325 60.00 60.00 28 0.00 -60.00



ZMACTEC

Applied
Water Column Membranes' Hydraulic
vh +.075 Inertia Pressure
Pressure =
Pressure 0.0131*
Stage (bars) volume+,0937 (bars)
(100 Kpa) Dolta P (100 Kpa)
1 1.08 -0.24 26
2 1.08 -0.18 3.1
3 1.08 -0.13 3.5
4 1.08 -0.07 3.8
5 1.08 -0.01 4.22
6 1.08 0.06 4.45
7 1.08 0.12 46
8 1.08 0.18 48
9 1.08 0.25 4.9
10 1.08 0.31 5.15
11 1.08 0.3/ 525
12 1.08 0.32 4.45
13 1.08 0.27 385
14 1.08 0.21 34
15 1.08 0.26 424
16 1.08 0.22 4.7
17 1.08 0.38 5.05
18 1.08 0.44 525
19 1.08 0.50 545
20 1.08 0.57 56
21 1.08 0.63 5.68
22 1.08 0.70 576
23 1.08 0.76 59
24 1.08 0.83 6.05
25 1.08 0.89 6.1
26 1.08 0.79 4.65
27 1.08 0.67 3.85
28 1.08 0.55 3.25
Pe 2ep Pressure 11.00
(be 0kPa)
Limit Pressure Calculation
Annular Volume cc 20.00
V, Probe cc 190.00
Limit Pressure Volume cc 230.00
P_ Net Limit Pressure (100 kPa) 19.50
PMT Initiai Modulus Calculation
Py 3.91
P2 5.30
\'A -25.41
V, 772
Vo 190.00
Vi -16.56
v 033
AP (Bars) 1.39
AV (cc) 17.69
Ty (Dara) 3¢

E/P, (bars): 1.86
E/P, (bars): 3.81
PfIPI 0.56

Coefficient of Horizontal Subgrade Reaction (kx):

K =ky(B)
where: K = Horizontal Spring Constant (psi)
k, = Coefficient of Horizontal Subgrade Reaction (pci)

B = Pile Diameter (in)

Pressure Corrections

Volume Corrections

Columns Ki M Corrected Volume System BW Casing
Pressure Reading Expansion Expansion
.0033 cclbar
{bars) (bars} c.c.
(100 Kpa) (100 Kpa)
3.68 39 0.00 254 0.012129421
4.18 436 5.00 262 0.013779421
4.58 4.70 10.00 26.7 0.015099421
4.98 5.04 15.00 27.3 0.016419421
5.30 5.30 20.00 277 0.017475421
5.53 547 25.00 27.9 0.018234421
5.68 556 30.00 28 0.018729421
5.88 5.69 35.00 282 0.019389421
5.98 573 40.00 283 0.019719421
6.23 5.92 45.00 286 0.020544421
6.33 5.95 EVAVY 280 0.02087442'1
5.53 5.20 45.00 275 0.018234421
493 4.68 40.00 28.7 0.016254421
4.48 4.26 35.00 28 0.014769421
5.32 5.08 40.00 273 0.017541421
B.78 5.4R 45 0n 279 0 019059421
6.13 575 50.00 283 0.020214421
6.33 5.89 55.00 285 0.020874421
6.53 6.02 60.00 28.7 0.021534421
6.68 6.11 85.00 28.8 0.022029421
6.76 6.12 70.00 28.8 0.022293421
6.84 6.14 75.00 28.9 0.022557421
6.98 6.21 80.00 29 0.023019421
713 6.30 85.00 281 0.023514421
7.18 6.28 90.00 281 0.023679421
573 4.94 80.00 27.1 0.018894421
493 426 70.00 26 0.016254421
433 3.78 60.00 252 0.014274421
Pre: Data 1
PMT Reload Modulus Calculation
P, 4.26
P, 5.95
Vy 8.99
v, 21.38
Vo 190.00
' 16.18
v 0.33
AP (Bars) 1.69
AV (cc) 12.39
E, (Dara) 74
sz
B 8 ft
K= 230.81 Ksf
k= 28.85 kef
WG] o 187 [oei™

and: K=E;+E for non-displacement piles (Briaud, 1992, pp. 137)
EEp-2 for clay soils (ROCTEST Technical Note, pp. 39)

EEp-s for silty soils
EEo.q for sandy/gravelly soils

Corrected
Volume

-25.41
-21.21
-16.72
-12.32
772
-2.92
1.98
6.78
11.68
16.38
21.38
17.48
13.28
8.99
12.68
17 08
21.68
26.48
31.28
36.18
41.18
46.08
50.98
55.88
60.88
52.88
43.98
34.79

\é-é;



AMACTEC

varte
Project

Location
Borchole
Test Number
Depth (Feet)
Instrument Height
Total Height
Material
Probe Dia.

Pressure Stage

SOONO G AN

A A s
OB®UON D WON -

_..-3sure Stage

® N EWN SO

n
Pressure Stage

®NOUAWN S

15-0Oct-03
Indian River Inlet

Dewey Beach, DE
Bll 10
PM2-1

Pressure
Bars

0.00
0.10
023
0.80
0.35
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.95
1.00
1.0
1.12
1.20
1.25

15.00
20.00
25.00
30.00
35.00
37.00

a
Pressure

8.28
9.85
10.9
11.6
12.2
12.76
13.25
13.75
14.3

83.50

feet=

Vol

30 sec.

cc
0.00
5.00
10.00
16.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00

Pressuremeter Test Data

591

c
Vol
60 sec
cc
0.00
5.00
10.00
16.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00

49.75

meters

P Calibration Data Unconfined

Deilta V {(dn-cn)
creep
cc
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

V Calibration Data Confined in Steel Pipe

c
Vol
60 sec
cc
0.00
5.00
10.00
15.00
20.00
25.00
30.00
35.00
37.00

Vol

30 sec.

cc

10
15
20
25
30
35
40
45
50
45
40
35
40
4R
50
55
60
65
70
75
80
85
90

d
Reading-By-Pass
60 sec.
02cc

Vol
60 sec
cc

10
15
20
25
30
35
40
45
50
45
40
35
40
45
50
55
60
65
70
75
80
85
9

e
Pressure
bars
(100 kPa)
-0.01
0.2
0.75
1.7
3.1
5.75
10.75
17.75
20.25

Drill Mcthod

Pressure Loss
Calibration

Voiume Loss
Calipration No.

Probe Sheath

Operator

alta {(Ve{n+1))-Ven}

cc
5.00
5.00
5.00
£.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

Deita V (cn-bn)  Delta {{Vc(n+1))-Ven}

creep
cc

Pressuremeter Test Data

Vol-By Pass
30 seconds
.02cc

d
Vol-By Pass
60 seconds

.02cc

cc
5.00
5.00
5.00
5.00
5.00
5.00
5.00
2.00
-37.00

n
Pressure Stage

W ~NOUEWN =

Rotary Tricone and
Bentonite Slurry

LP-3
Metal

S. Clark

Detta {(Vc(n+1))-Ven}

cc

Delta V (dn-cn)
creep
cc
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
non
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Delta {(Vc(n+1))-Vcn}

cc
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
-5.00
-5.00
-5.00
5.00
5.00
5.00
500
5.00
5.00
5.00
5.00
5.00
5.00
5.00



ZMACTEC

Pressure Corrections

Vanlume Corractians

Appiied .
Water Column Membranes' Hypd‘:aulir- Columns KIM  Corrested Volume System BW Casing
vh +.075 Inertia Pressure Pressure Reading Expansion Expansion
Pressure =
Pressure 0.0131* .0033 cc/bar
Stage {bars) volume+.0937 (bars) (bars) (bars) c.c.
(100 Kpa) Daolta P (100 Kpa) {100 Kpa) {400 Kpa)
1 0.54 0.02 0.4 0.94 0.92 0.00 8 0.003094711
2 0.54 -0.02 1.75 2.29 231 5.00 14 0.007549711
3 0.54 -0.06 31 3.64 3.70 10.00 22 0.012004711
4 0.54 -0.02 4.3 4.84 4.86 15.00 24 0.015964711
5 0.54 0.03 5.45 599 596 20.00 25 0.019759711
6 0.54 0.09 6.5 7.04 6.95 25.00 255 0.023224711
7 0.54 0.15 74 7.94 7.79 30.00 26 0.026194711
8 0.54 0.20 8.3 8.84 8.64 35.00 27 0.029164711
9 0.54 0.25 9.1 9.64 9.39 40.00 28 0.031804711
10 0.54 0.30 9.95 10.49 10.18 45.00 29 0.034609711
1 0.54 0.36 10.6 11.14 10.78 50.00 30 0.036/54/11
12 0.54 0.36 51 5.64 5.28 45.00 25 0.018604711
13 0.54 0.49 26 3.14 265 40.00 10 0.010354711
14 0.54 0.32 1.5 2.04 172 35.00 18 0.006724711
15 0.54 0.32 36 4.14 3.82 40.00 23 0.013654711
18 0.54 0.35 8.15 8.60 B5.34 45 0n 25k N N220R9711
17 0.54 0.39 8.28 8.82 8.42 50.00 27 0.029098711
18 0.54 0.43 9.85 10.39 9.95 55.00 28 0.034279711
19 0.54 0.47 10.9 11.44 10.96 60.00 3 0.037744711
20 0.54 0.53 11.6 12.14 11.61 65.00 32 0.040054711
21 0.54 0.58 12.2 12.74 12.16 70.00 33 0.042034711
22 0.54 0.63 12.75 13.29 12.66 75.00 34 0.043849711
23 0.54 Q.70 13.25 13.79 13.09 80.00 33.75 0.045499711
24 0.54 0.76 13.75 14.29 13.53 85.00 34 0.047149711
25 0.54 0.82 14.3 14.84 14.02 80.00 345 0.048964711
Pr Data Red )
Pe 1ep Pressure 11.00
(ba.  .OkPa)
Limit Pressure Calculation
Annular Volume cc 20.00
V, Probe cc 190.00
Limit Pressure Volume cc 230.00
P_ Net Limit Pressure (100 kPa) 19.50
PMT Initial Modulus Calculation PMT Reload Modulus Calculation
Py 3.70 Py 1.72
P, 8.64 P, 8.44
Vi ~12.01 Vy 16.99
v, 7.97 \'A 22.97
Vo 190.00 Ve 190.00
Vi -2.02 Vi 19.98
v 0.33 v 0.33
AP (Bars) 4.94 AP (Bars) 6.72
AV (cc) 19.98 AV (cc) 5.98
Ep (Bars) Er {(Bars) 628
E/P, (bars): 6.34
E/P, (bars): 32.19
PfIPI 0.56
Coefficient of Horizontal Subarade Reaction.(k.). B 8 ft
1568.98 ksf
K=ki(B) 198.12 Kef
where: K= Horizontal Spring Constant (psi) 1380 [px:f

k, = Coefficient of Horizontal Subgrade Reaction (pci)
B = Pile Diameter (in)

and; K=Eq+E; for non-displacement piles (Briaud, 1992, pp. 137)
EEo=z for clay soils (ROCTEST Technical Note, pp. 39)

for silty soils

for sandy/gravelly soits

Corrected

Volume

-6.00
-9.01
-12.01
-9.02
-5.02
-0.52
397
797
11.97
15.97
19.96
19.98
29.99
16.99
16.99
19 48
22.97
2597
28.96
32.96
36.96
40.96
46.20
50.95
55.45



" Rotary Tricone and
Z’J M ACTEC Pressuremeter Test Data Drill Mothod Bentonite Slurry

Pressure Loss

Catlibration
Volume Loss
Date 15-0CHUS Calibiativis No. LP-3
Aroject Indian River Inlet Probe Sheath Metal
Operator S. Clark
Location Dewey Beach, DE
Borchole BIl 10
Test Number PM2-2
Depth (Feet) 21 21.00
Instrument Height 2
Total Height 23 feet= 7.55 meters
Material sand
Probe Dia. B-58 mm
P Calibration Data Unconfined
a b c
n Pressure Vol Vol Delta V (dn-cn) 2lta {(Vc(n+1))-Ven}
Pressure Stage Bars 30 sec. 60 sec creep
cc cc cc cc
1 0.00 0.00 0.00 0.00 5.00
2 0.10 5.00 5.00 0.00 5.00
3 0.23 10.00 10.00 0.00 5.00
4+ 0.20 15.00 1E.00 0.00 5.00
5 0.35 20.00 20.00 0.00 5.00
[} 0.50 25.00 2500 0.00 5.00
7 0.55 30.00 30.00 0.00 5.00
8 0.60 35.00 35.00 0.00 5.00
9 0.65 40.00 40.00 0.00 5.00
10 0.70 45.00 45.00 6.00 5.00
11 0.75 50.00 50.00 0.00 5.00
12 0.80 55.00 55.00 0.00 5.00
13 0.85 60.00 60.00 0.00 5.00
14 0.95 65.00 65.00 0.00 5.00
15 1.00 70.00 70.00 0.00 5.00
16 1.05 75.00 75.00 0.00 5.00
17 112 80.00 80.00 0.00 5.00
18 1.20 85.00 85.00 0.00 5.00
19 1.25 90.00 90.00 0.00
V Calibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass P Delta V {cn-bn) Delta {{Vc(n+1))-Vcn}  Deilta {{Vc(n+1))-Ven}
_ssure Stage 30 sec 60 sec 60 sec. bars creep
cc cc .02cc (100 kPa) cc cc cc
0 0.00 0.00 -0.01 5.00
1 5.00 5.00 0.2 5.00
2 10.00 10.00 0.75 5.00
3 15.00 15.00 1.7 5.00
4 20.00 20.00 3.1 5.00
5 25.00 25.00 575 5.00
6 30.00 30.00 10.75 5.00
7 35.00 35.00 17.75 2.00
8 37.00 37.00 20.25 -37.00
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Vol-By Pass Vol-By Pass Pressure Stage Delta V (dn-cn) Deilta {(Vc(n+1))-Ven}
Bars 30 sec. 60 sec 30 seconds 60 seconds creep
cc cc .02cc .02c¢cc cc cc
1 0.65 0 4] 1 0.00 5.00
2 22 5 5 2 0.00 5.00
3 37 10 10 3 0.00 5.00
4 3.1 15 13 “+ 0.00 5.00
5 6.4 20 20 5 0.00 5.00
6 745 25 25 6 0.00 5.00
7 8.55 30 30 7 0.00 5.00
8 9.5 35 35 8 0.00 5.00
£ 0.3 40 40 9 0.00 5.00
10 11.25 45 45 10 0.00 5.00
11 11.9 50 50 11 0.00 10.00
12 121 60 60 12 0.00 5.00
13 13 65 65 13 0.00 5.00
14 12.8 70 n 14 0on 500
15 14.25 75 75 15 0.00 5.00
16 151 80 80 16 0.00 5.00
17 15.75 85 85 17 0.00 5.00
18 16.2 90 90 18 0.00



ZMACTEC

Water Column  Membranes® Hydraulic Columns KiM Corrested Volume System BW Casing Corrected
th +.075 Inertia Pressure Pressure Reading Expansion Expansion Volume
Pressure =
Pressure 0.0131* .0033 cc/bar
Stage {bars) volume+.0937 {bars) (bars) (bars) c.c.
(100 Kpa) Nalta B (100 Kpa) (100 Kpa) (100 Kpa)
1 0.69 -0.09 0.65 1.34 1.43 0.00 14:4 0.004412686 -14.40
2 0.69 -0.10 22 2.89 2.99 5.00 197 0.009527686 -14.71
3 0.69 -0.07 3.7 4.39 4.46 10.00 22.8 0.014477686 -12.81
4 0.69 -0.04 51 579 5.83 15.00 251 0.019097686 -10.12
5 0.69 0.00 6.4 7.09 7.08 20.00 26.8 0.023387686 -6.82
6 0.69 0.05 7.45 814 8.08 25.00 28 0.026852686 -3.03
7 0.69 0.10 855 9.24 9.13 30.00 292 0.030482686 0.77
8 0.69 0.16 95 10.19 10.03 35.00 301 0.033617686 4.87
9 0.69 0.21 10.3 10.99 10.77 40.00 30.8 0.036257686 9.16
10 0.69 027 11.25 11.94 1167 45.00 316 0.039392686 13.36
11 0.69 033 11.9 12.59 12.26 5U.0Y 321 0.04 1537086 17.86
12 0.69 0.46 12.1 12.79 12.33 60.00 322 0.042197686 27.76
13 0.69 0.51 13 13.69 13.17 65.00 329 0.045167686 32.05
14 0.69 057 13.8 14.49 13.92 70.00 335 0.047807686 36.45
15 0.69 063 14.25 14.94 14.30 75.00 338 0.049292686 41.15
1€ 0.60 0.69 15.1 15.79 15.10 R0 0N 244 0 052097686 45.55
17 0.69 0.75 15.75 16.44 15.69 85.00 34.8 0.054242686 50.15
18 0.69 0.81 16.2 16.89 16.08 90.00 35.1 0.055727686 54.84
Pressuremeter Data Reduction

Pe 2ep Pressure 11.00

(ba. _ JOkPa)

Limit Pressure Calculation

Annuiar Voiume cc 20.00

V, Probe cc 190.00

Limit Pressure Volume cc 230.00

P, Net Limit Pressure (100 kPa) 19.50

PMT Initial Modulus Caiculation

P, 4.46

P, 1167

Vy -12.81

V2 13.36

Vo 190.00

Vi 0.27

v 0.33 Reload Modulus correlated from ROCTEST Manual

AP (Bars) 7.21 E/Eo= 4.00

AV (cc) 26.18

T, (Dars) 129

fh

E/P, (bars): 7.15

E/P, (bars): 0.05

PfIPI 0.56

Coefficient of Horizontal Subarade Reaction (k.): B= 8 ft

K= 1455.55 ksf
K =ky(B) K= 181.94 kef
where: K= Horizontal Spring Constant (psi) I_ i k“q Cki 108.29 [pr.l v ]

and:

Pressure Corrections

Applied

Volume Corrections

ki, = Coefficient of Horizontal Subgrade Reaction (pci)
B = Pile Diameter (in)

K=Ep +E, for non-displacement piles (Briaud, 1992, pp. 137)
EEo-2 for clay soils (ROCTEST Technical Note, pp. 39)
== for silty soils
EE for sandy/gravelly soils

0



D

Rotary Tricone and

gj M ACTEC Pressuremeter Test Data Nt Methad Benronite Siurry

Pressure Loss

Calibration
Volume Loss LP-3
Date 15-0Ct-03 Calibration No.
Project indian River Inlet Probe Sheath Metal
Operator S. Clark
Location Dewey Beach, DE
Borcholo 2I-10
Test Number PM2-3
Depth (Feet) 26 26.00
Instrument Height 2
Total Height 28 feet= 9.19 meters
Material sand
Probe Dia. B-58 mm
P Calibration Data Unconfined
a b c
n Pressure Vol Vol Delta V (dn-cn) 2lta {(Vc(n+1))-Ven}
Pressure Stage Bars 30 sec. 60 sec creep
cc cc cc cc
1 0.00 0.00 0.00 0.00 5.00
2 0.10 5.00 5.00 0.00 5.00
3 0.23 10.00 10.00 0.00 5.00
4 0.20 16.00 16.00 0.00 .00
5 0.35 20.00 20.00 0.00 5.00
6 0.50 25.00 25.00 0.00 5.00
7 0.55 30.00 30.00 0.00 5.00
8 0.60 35.00 35.00 0.00 5.00
9 0.65 40.00 40.00 0.00 5.00
10 0.70 45.00 45.00 0.00 5.00
" 0.75 50.00 50.00 0.00 5.00
12 0.80 55.00 55.00 0.00 5.00
13 0.85 60.00 60.00 0.00 5.00
14 0.95 65.00 65.00 0.00 5.00
15 1.00 70.00 70.00 0.00 5.00
16 1.05 75.00 75.00 0.00 5.00
17 1.12 80.00 80.00 0.00 5.00
18 1.20 85.00 85.00 0.00 5.00
19 1.25 90.00 90.00 0.00
V Calibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass Pressure Delta V {cn-bn}  Delta {{Vc(n+1))-Ven}  Delta {(Vc(n+1))-Ven}
.ssure Stage 30 sec 60 sec 60 sec. bars creep
cc cc .02cc (100 kPa) cc cc cc
] 0.00 0.00 -0.01 5.00
1 5.00 5.00 0.2 5.00
2 10.00 10.00 0.75 5.00
3 15.00 15.00 17 5.00
4 20.00 20.00 3.1 5.00
5 25.00 25.00 5.75 5.00
6 30.00 30.00 10.75 5.00
7 35.00 35.00 17.75 2.00
8 37.00 37.00 20.25 -37.00
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Vol-By Pass Vol-By Pass Pressure Stage Delta V (dn-cn) Delta {{Vc(n+1))-Ven}
Bars 30 sec. 60 sec 30 seconds 60 seconds creep
cc cc .02cc 02cc cc cc
1 1 0 o] 1 0.00 5.00
2 245 5 5 2 0.00 5.00
3 4 10 3 0.00 5.00
4 543 15 4 0.00 5.00
5 6.75 20 20 5 0.00 5.00
6 8 25 25 [} 0.00 5.00
7 9.15 30 30 7 0.00 5.00
8 10.15 35 35 8 0.00 5.00
El 11.2 40 40 ° 0.00 s0n
10 12 45 45 10 0.00 5.00
11 13.05 50 50 11 0.00 10.00
12 13.25 60 80 12 0.00 5.00
13 14.35 65 85 13 0.00 5.00
14 153 70 70 14 0.00 5.00
15 16.2 75 75 15 0.00 5.00
16 17 80 80 16 0.00 5.00
17 176 85 85 17 0.00 5.00
18 18.3 90 90 18 0.00



ﬁg M ACTEC Pressure Corrections Volume Corrections

Applied

Water Column Membranes’ Hyaraulic Columns K+M Corrected Volume Svstem BW Casing Corrected
th +.075 inertia Pressure P Reading pansion E i Volume
Pressure =
Pressure 0.0131* .0033 cc/bar
Stage {bars) volume+.0937 (bars) (bars) (bars) c.c.
(100 Kpa) Declta P (100 Kpa) (100 Kpa) (100 Kpa)
1 0.84 -0.12 1 1.84 1.86 0.00 16.6 0.006060661 -16.61
2 0.84 -0.11 2.45 3.29 3.40 5.00 207 0.010845661 -16.71
3 0.84 -0.09 4 4.84 4,92 10.00 237 0.015960661 -13.72
4 0.84 -0.05 545 8.29 6.33 15.00 258 0.020745661 -10.82
5 084 0.00 6.75 7.59 7.59 20.00 27.4 0.025035661 -7.43
6 0.84 0.04 8 8.84 8.79 25.00 288 0.029180661 -3.83
7 0.84 0.09 9.15 9.99 9.89 30.00 289 0.032955661 0.07
8 0.84 0.15 10.15 10.99 10.84 35.00 30.9 | 0.036255661 4.08
9 0.84 0.20 11.2 12.04 11.84 40.00 31.8 0.039720661 8.16
10 0.84 0.26 12 12.84 12.58 45.00 324 0.042360661 12.56
1 0.84 0.31 13.05 13.89 13.57 50.00 33.2 0U.U45825661 16./9
12 0.84 0.44 13.25 14.09 13.64 60.00 33.3 0.046485661 2665
13 0.84 0.50 14.35 15.19 14.69 65.00 341 0.050115661 30.85
14 0.84 0.56 15.3 16.14 15.58 70.00 347 0.053250661 35.25
15 0.84 0.61 16.2 17.04 16.42 75.00 353 0.056220661 39.64
16 0.04 o.ev 17 17.84 17.16 80.00 35.8 0.058860661 44.14
17 0.84 073 176 18.44 17.70 85.00 36.2 0.060840661 48.74
18 0.84 0.79 18.3 19.14 18.34 90.00 36.6 0.063150661 53.34
Pressuremeter Data Reduction
P eep Pressure 11.00
(bw. 0OkPa)
Limit Pressure Calculation
Annular Volume cc 20.00
V, Probe cc 190.00
Limit Pressure Volume cc 230.00
P, Net Limit Pressure (100 kPa) 19.50
PMT initial Modulus Calculation
Py 6.33
Py 12.58
v, -10.82
vz 12.56
Vo 190.00
Vi 0.87
v 0.33 Reload Modulus correlated from ROCTEST Manual
AP (Bars) 6.24 E/Eo= 4.00
AV {cc) 23.38
£, (Bars) 130
Cma ]
E/P, (bars): 6.95
E/P, (bars): 0.05
Pf/PI| 0.56
Coefficient of Horizontal Subnrade Reaction (k.): R= 8 ft
K= 1415.99 ksf
K= ky(B) Ky= 177.00 kef
where: K = Horizontal Spring Constant (psi) g e 102,43 | pei

ky, = Coefficient of Horizontal Subgrade Reaction (pci)
B = Pile Diameter (in)

and: K=E,+E, for non-displacement piles (Briaud. 1992, pp. 137)
EuEpen for clay soils (ROCTEST Technical Note, pp. 39)
Eyfo=a for silty soils
EEo=s for sandy/gravelly soils



Rotary Tricone and 30

g M ACTEC Pressuremeter Test Data Drill Mothod Bentonite Slurry

Pressure Loss

Calibration
Volume Loss LP3
Date 15-0Ct-03 Calibration No.
roject Indian River Inlet Probe Sheath Metal
Operator S. Clark
Location Dewey Beach, DE
Dorchole D19
Test Number PM2-4
Depth (Feet) 101.5 101.50
Instrument Height 2
Total Height 103.5 feet= 33.96 meters
Material sand
Probe Dia. B-58 mm
P Calibration Data Unconfined
a b c
n Pressure Vol Vol Delta V {dn-cn) 2lta {{Ve(n+1))-Vcn}
Pressure Stage Bars 30 sec. 60 sec creep
cc cc cc cc
1 0.00 0.00 0.00 0.00 5.00
2 0.10 5.00 5.00 0.00 5.00
3 0.23 10.00 10.00 0.00 5.00
4 0.20 16.00 15.00 0.00 6.00
5 0.35 20.00 20.00 0.00 5.00
6 0.50 25.00 25.00 0.00 5.00
7 0.55 30.00 30.00 0.00 5.00
8 0.60 35.00 35.00 0.00 5.00
9 0.65 40.00 40.00 0.00 5.00
10 0.70 45.00 45.00 0.00 5.00
11 0.75 50.00 50.00 0.00 5.00
12 0.80 55.00 55.00 0.00 5.00
13 0.85 60.00 60.00 0.00 5.00
14 0.95 65.00 65.00 0.00 5.00
15 1.00 70.00 70.00 0.00 5.00
16 1.05 75.00 75.00 0.00 5.00
17 1.12 80.00 80.00 0.00 5.00
18 1.20 85.00 85.00 0.00 5.00
19 1.25 90.00 90.00 0.00
V Calibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass Pressure Delta V (cn-bn)  Delta {(Ve(n+1))-Ven}  Delta {(Ve(n+1))-Ven}
.. -sure Stage 30 sec 60 sec 60 sec. bars creep
cc cc .02cc {100 kPa) cc cc cc
0 0.00 0.00 -0.01 5.00
1 5.00 5.00 0.2 5.00
2 10.00 10.00 0.75 5.00
3 15.00 15.00 1.7 5.00
4 20.00 20.00 3.1 5.00
5 25.00 25.00 575 5.00
6 30.00 30.00 10.75 5.00
7 35.00 35.00 17.75 2.00
8 37.00 37.00 20.25 -37.00
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Vol-By Pass Vol-By Pass Pressure Stage Delta V {(dn-cn) Deilta {{Ve(n+1))-Ven}
Bars 30 sec. 60 sec 30 seconds 60 seconds creep
cc cc .02cc .02cc cc cc
1 1.25 0 0 1 0.00 5.00
2 45 5 5 2 0.00 5.00
3 9 10 10 3 0.00 5.00
4 2.8 15 i 4 0.00 5.00
5 15.55 20 20 5 0.00 5.00
6 185 25 25 8 0.00 5.00
7 21.25 30 30 7 0.00 5.00
8 236 35 35 8 0.00 5.00
9 25 40 40 9 0.00 5.00
10 28 45 45 10 0.00 5.00
11 202 50 50 11 0.00 10.00
12 321 60 60 12 0.00 5.00
13 33 85 85 13 0.00 5.00
14 24 mn mn 14 00n 500
15 348 75 75 15 0.00 5.00
16 36.1 80 80 16 0.00 5.00
17 37 85 85 17 0.00 5.00
18 37.8 90 90 18 0.00



ﬁg M ACTEC Pressure Corrections Velume Corractions

Applied

water Column  Membranes® Hydraulic Colutms K+M Gorrected Volume System BW Casing Corrected
vh +.075 inertia Pressure Pressure Reading Expansion Expansion Volume
Pressure =
Pressure 0.0131* .0033 ce/bar
Stage (bars) volume+.0937 (bars) {bars) {bars) c.c.
(100 Kpa) Delta P {100 Kpa) (100 Kpa) (100 Kpa)
1 3.09 -0.21 1.25 4.34 4.55 0.00 23 0.014329586 -23.01
2 3.09 -0.20 45 7.59 7.80 5.00 27.7 0.025054586 -22.73
3 3.09 -0.20 9 12.09 12.29 10.00 32.1 0.039804586 -22.14
4 3.09 -0.17 12.35 15.44 15.61 15.00 34.7 0.050959586 -18.75
5 3.09 -0.13 15.55 18.64 18.77 20.00 36.8 0.061519586 -16.86
8 3.09 -0.09 185 21.59 2168 25.00 386 0.071254586 -13.67
7 3.09 -0.04 21.25 24.34 24.38 30.00 40 0.080329586 -10.08
8 3.08 0.01 238 26.69 26.68 35.00 41.2 0.088084586 -8.29
9 3.08 0.07 25 28.09 28.02 40.00 419 0.092704586 -1.99
10 3.09 0.12 28 31.09 30.98 45.00 43.2 0.102604586 1.70
" 3.09 0.17 29.2 32.29 32.12 50.00 43.7 0.106564586 6.19
12 3.08 0.29 32.1 3519 34.90 60.00 44.9 0.116134586 14.98
13 3.08 0.35 33 36.09 35.74 65.00 452 0.119104586 19.68
14 3.08 0.41 34 37.09 36.68 70.00 456 0.122404586 24.28
15 3.09 0.47 34.8 37.89 37.42 75.00 45.9 0.125044586 28.97
16 2.00 0.52 36.1 20.10 28.66 80.00 483 0.120234586 2357
17 3.09 0.59 37 40.09 39.50 85.00 487 0.132304586 38.17
18 3.09 0.66 37.8 40.89 40.24 90.00 46.9 0.134944586 42.97
Pressuremeter Data Reduction

Pe xep Pressure 11.00

(bai. JOkPa)

Limit Pressure Calcuiation

Annular Volume cc 20.00

V, Probe c¢ 190.00

Limit Pressure Volume cc 230.00

P_ Net Limit Pressure (100 kPa) 19.50

PMT initial Modulus Calculation

P, 15.61

P, 38.66

V, -19.75

Vv, 3357

Vo 190.00

Vin 6.91

v 0.33 Reload Modulus correlated from ROCTEST Manual

AP (Bars) 23.05 EEq= 4.00

AV (cc) 53.32

£, (Bars) 220

Bt ]

E/P, (bars): 11.61
E/P, (bars): 0.05
PfiP1 0.56
o iont of Horizantal Subgrade Peaction (k.): B= 2 ft
K= 2364.60 ksf
K= kn(B) k.= 295.58 et
where: K= Horizontal Spring Constant (psi) : .‘.I TATI06 . iﬁ“’i TUTITR T 1

k, = Coelficient of Horizontal Subgrade Reaction (pci)
B = Pile Diameter (in}

and: K=Ey+E, for non-displacement piles (Briaud, 1992, pp. 137)
EEg.2 for clay soils (ROCTEST Technical Note, pp. 39)
E/Epey for silty soils
EEg-a for sandy/gravelly soils



Rotary Tricone and 50

gj M ACTEC Pressuremeter Test Data Drill Mothod Bentonite Slurry

Pressure Loss

Calibration
Volume Loss LP3
Date 15-0ct-03 Calipration No.
Project Indian River Inlet Probe Sheath Metal
Operator S. Clark
Location Dewey Beach, DE
Buretivle BII-19
Test Number PM2-5
Depth (Feet) 108.5 108.50
Instrument Height 2
Total Height 1105 feet= 36.25 meters
Matorial cilty clay
Probe Dia. B-58 mm
P Calibration Data Unconfined
a b c
n Prasstre Vol Vol Deita V (dn-cn)  alta {{Ve(n+1))-Ven)}
Pressure Stage Bars 30 sec. 60 sec creep
cc ce cc =4
1 0.00 0.00 0.00 0.00 5.00
2 0.10 5.00 5.00 0.00 5.00
3 0.23 10.00 10.00 0.00 5.00
4 0.30 15.00 15.00 0.00 5.00
5 0.35 20.00 20.00 0.00 5.00
6 0.50 25.00 25.00 0.00 5.00
7 0.55 30.00 30.00 0.00 5.00
8 0.60 35.00 35.00 0.00 5.00
9 0.65 40.00 40.00 0.00 5.00
10 0.70 45.00 45.00 0.00 5.00
11 0.75 50.00 50.00 0.00 5.00
12 0.80 55.00 55.00 0.00 5.00
13 0.85 60.00 60.00 0.00 5.00
14 0.95 65.00 65.00 0.00 5.00
15 1.00 70.00 70.00 0.00 5.00
16 1.05 75.00 75.00 0.00 5.00
17 112 80.00 80.00 0.00 5.00
18 1.20 85.00 85.00 0.00 5.00
19 1.25 90.00 90.00 0.00
V Calibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass Pressure Delta V (cn-bn)  Delta {{Vc(n+1))-Ven}  Deita {{Vc(n+1))-Ven}
Pressure Stage 30 sec 60 sec 60 sec. bars creep
cc cc .02cc {100 kPa) cc cc cc
0 0.00 0.00 -0.01 5.00
1 5.00 5.00 0.2 5.00
2 10.00 10.00 0.75 5.00
3 15.00 15.00 1.7 5.00
4 20.00 20.00 3.1 5.00
5 25.00 25.00 575 5.00
6 30.00 30.00 10.75 5.00
7 35.00 35.00 17.75 2.00
8 37.00 37.00 20.25 -37.00
Pressuremeter Test Data
n a b [4 d n
Pressure Stage Pressure Vol Vol Vol-By Pass Vol-By Pass Pressure Stage Delta V (dn-cn) Delta {{Vc(n+1))-Ven}
Bars 30 sec. 60 sec 30 seconds 60 seconds creep
cc cc .02cc .02cc cc cc
1 35 o] [¢] 1 0.00 5.00
2 6.55 5 5 2 0.00 5.00
3 10.2 10 10 3 u.w 5.00
4 13.25 15 15 4 0.00 5.00
5 15.95 20 20 5 0.00 5.00
6 18 25 25 6 0.00 5.00
7 20.2 30 30 7 0.00 5.00
8 2175 35 35 8 0.00 5.00
9 23.15 40 40 9 0.00 5.00
10 2415 45 45 10 0.00 5.00
11 25 50 50 11 0.00 10.00
12 266 60 60 12 0.00 5.00
13 272 65 65 13 0.0u 5.00
14 28.2 70 70 14 0.00 5.00
15 282 75 75 15 0.00 5.00
16 29 80 80 16 0.00 5.00
17 298 85 85 17 0.00 5.00

18 0.2 0 920 10 0.00



ﬁj M ACTEC Pressure Corrections Valume Corrections

Water Column . '/-:pplled c K*M  Corrected Volume System BW Casing Corrected
vh +.075 Inertia Pressure P Reading E i Expansion Volume
Pressure =
Pressure 0.0131* .0033 cc/bar
Stage (bars) volume+.0937 (bars) (bars) (bars) c.c.
(100 Kpa) Delta P {100 Kpa) {100 Kpa) (100 Kpa)
1 3.30 -0.26 35 6.80 7.06 0.00 268 0.022444751 -26.82
2 3.30 -0.24 6.55 9.85 10.09 5.00 30.1 0.032509751 -25.13
3 3.30 -0.21 10.2 13.50 13.71 10.00 333 0.044554751 -23.34
4 3.30 -0.18 13.25 16.55 16.73 15.00 365 0.054619751 -20.55
5 3.30 0.13 15.95 10.26 10.38 20 00 372 0 063529751 -17.26
6 3.30 -0.08 18 21.30 21.38 25.00 384 0.070294751 -13.47
7 3.30 -0.03 20.2 23.50 23.53 30.00 396 0.077554751 -9.68
8 3.30 0.02 21.75 25.05 2503 35.00 404 0.082669751 -5.48
9 3.30 0.08 23.15 26.45 26.37 40.00 411 0.087289751 -1.19
1n 230 n14 2415 27 45 27.31 45.00 41.5 0.090589751 3.41
1 3.30 0.20 25 28.30 28.10 50.00 41.9 0.093394751 8.01
12 3.30 0.32 26.6 29.90 29.58 60.00 426 0.098674751 17.30
13 3.30 0.38 27.2 30.50 30.12 65.00 42.8 0.100654751 22.10
14 3.30 0.44 28.2 31.50 31.06 70.00 43.2 0.103954751 26.70
15 3.30 0.51 28.2 31.50 30.99 75.00 43.2 0.103954751 31.70
16 3.30 0.57 29 32.30 31.73 80.00 435 0.108594/51 §36.3Y
17 3.30 0.63 29.8 33.10 32.47 85.00 43.9 0.109234751 40.99
18 3.30 0.69 30.2 33.50 32.81 $0.00 44 0.110554751 45.89
Pressuremeter Data Reduction

Pe reep Pressure 11.00

(bars) (100kPa)

Limit Pressure Calculation

Annular Volume cc 20.00

V, Probe cc 190.00

Limit Pressure Volume cc 230.00

P_ Net Limit Pressure (100 kPa) 19.50

PMT Initial Modulus Calculation

P, 16.73

P, 3012

\'A -20.55

\A 2210

Vo 190.00

Vo 0.77

v 0.33 Reload Modulus correlated from ROCTEST Manual

AP (Bars) 13.39 E.Eo= 4.00

AV (cc) 4265

E, (Bars) 159

E/P, (bars): 8.17
E/P, (bars): 0.05
PfIPI 0.56
Coefficient of Horizomta! Subgmade Reaction (k,): = 8 ft
= 1663.69 ksf
K= k(B) ky= 207.96 kef
vere: K = Horizontal Spring Constant (psi) k] 120.8 1 Tpel

Ky = Coeffivient of Horicontal Subgrade Reaction (poi)
B = Pile Diameter (in)

and K=Eg+E, for non-displacement piles (Briaud, 1992, pp. 137)
EEo=2 for clay soils (ROCTEST Technical Note, pp. 39)
EByss for silty seilo
EEo-s for sandy/gravelly soils



Rotary Tricone and

ﬂJMACTEC Pressuremeter Test Data Drill Method Bentonite Sturry

Pressure Loss

Calibration
Volume Loss
pate 3-Nov-03 Calibration No. LP-3
‘roject Indian River Inlet Probe Sheath Metat
Operator S. Clark
Location Dewey Beach, DE
Borohaolo BIL-22
Test Number PM2-6
Depth (Feet) 67
Instrument Height 3
Total Height 70 feet = 2297 meters
Material sand
Probe Dia. B-58 mm
P Calibration Data Unconfined
a b c
n Pressure Vol Vol Delta V (dn-cn)  zlta {{Vc(n+1))-Ven}
Pressure Stage Bars 30 sec. 60 sec creep
cc cc cc cc
1 0.15 0.00 0.00 0.00 5.00
2 03 5.00 5.00 0.00 5.00
3 0.35 10.00 10.00 0.00 5.00
4 0.4 16.00 16.00 0.00 5.00
5 04 20.00 20.00 0.00 5.00
6 0.45 25.00 25.00 0.00 5.00
7 0.5 30.00 30.00 0.00 5.00
8 0.57 35.00 35.00 0.00 5.00
9 0.65 40.00 40.00 0.00 5.00
10 0.7 45.00 45.00 0.00 5.00
1M 0.75 50.00 50.00 0.00 5.00
12 0.77 55.00 55.00 0.00 5.00
13 0.8 80.00 860.00 0.00 5.00
14 0.85 65.00 85.00 0.00 5.00
15 0.92 70.00 70.00 0.00 5.00
16 0.98 75.00 75.00 0.00 5.00
17 1 80.00 80.00 0.00 5.00
18 1.0 85.00 85.00 0.00 5.00
19 1.15 80.00 90.00 0.00
V Calibration Data Confined in Steel Pipe
a b c d e
n Vol Vol Reading-By-Pass Pressure Delta V (cn-bn)  Delta {{Vc(n+1))-Ven}  Delta {{Vc{n+1))-Ven}
Jsure Stage 30 sec 60 sec 60 sec. bars creep
cc cc .02cc (100 kPa) cc cc cc
0 0 0 0 5.00
1 5 5 0.23 5.00
2 10 10 0.45 5.00
3 15 15 0.7 5.00
4 20 20 1.05 5.00
5 25 25 1.68 5.00
5} 30 30 2.8 5.00
7 35 35 5 5.00
8 40 40 9.35 5.00
9 45 45 163 5.00
10 50 50 221 2.30
11 52.3 523 25 -52.30
Pressuremeter Test Data
n a b c d n
Pressure Stage Pressure Vol Vol Vol-By Pass Vol-By Pass Pressure Stage Delta V (dn-cn) Delta {(Ve(n+1))-Ven}
Bars 30 sec. 60 sec 30 seconds 60 seconds creep
cc cc 02cc 02¢cc cc cc
1 1.6 0 0 1 0.00 5.00
2 3.35 5 5 2 0.00 5.00
3 5.25 3 0.00 5.00
“+ 71 4 0.00 6.00
5 872 20 20 5 0.00 5.00
6 10.2 25 25 6 0.00 5.00
7 1.5 30 30 7 0.00 5.00
8 126 35 35 8 0.00 5.00
o 13.6 40 40 o 0.00 5.00
10 14.9 45 45 10 0.00 5.00
11 15.75 50 50 11 0.00 5.00
12 16.75 55 55 12 0.00 5.00
13 17.5 60 60 13 0.00 5.00
14 18.25 65 65 14 0.00 5.00
15 19 70 70 15 0.00 5.00
16 19.7 75 7 16 0.00 5.00
17 20.2 80 80 17 0.00 5.00
18 20.85 85 85 18 0.00 5.00

19 21.25 80 90 18 0.00 -90.00



?ﬁ’M ACTEC Pressure Corrections Volume Corrections

Applied

Water Column  Membranes’ Hyaraulic Columns K+M Corrected Volume System BW Casing Corrected
vh +.075 Inertia Pressure Pressure Reading Expansion Expansion Volume
Pressure Pressure = 0.01* .0033 cclbar
Stage (bars) volume+.2185 (bars) (bars) (bars) c.c.
{100 Kpa) Delta P {100 Kpa) (100 Kpa) (100 Kpa)
1 2.09 -0.08 16 3.69 3.77 0.00 30 0.012181652 -30.01
2 2.09 -0.09 3.35 5.44 5.53 5.00 35,7 0.017956652 -30.72
3 2.09 -0.06 5.25 7.34 7.40 10.00 375 0.024226652 -27.52
4 2.09 -0.03 71 9.18 9.22 15.00 39.5 0.030331652 -24.53
5 2.09 0.00 8.72 10.81 10.81 20.00 41.5 0.035677652 -21.54
6 2.09 0.04 10.2 12.29 12.25 25.00 425 0.040561652 -17.54
7 2.09 0.08 115 13.59 13.51 30.00 43.8 0.044851652 -13.84
8 2.09 0.13 126 14.69 14.57 35.00 44.2 0.048481652 -9.25
9 209 0.17 13.6 15.69 15.52 40.00 45 0.051781652 -5.05
10 2.09 0.21 14.9 16.99 16.78 45.00 46 0.056071652 -1.06
11 2.09 0.25 15.76 17.84 17.60 50.00 47.2 0.Ub88/BBYZ 2.14
12 2.09 0.29 16.75 18.84 18.55 55.00 48 0.062176652 6.94
13 2.09 0.34 175 19.59 18.25 60.00 48.1 0.064651652 11.84
14 2.09 0.38 18.25 20.34 19.96 65.00 49 0.067126652 15.93
15 2.09 0.42 19 21.09 20.67 70.00 49.8 0.069601652 20.13
10 2.09 0.4 10.7 21.70 21.22 75.00 51 0.071911652 2202
17 2.09 0.51 20.2 22.29 21.78 80.00 51.1 0.073561652 2883
18 2.09 0.55 20.85 22.94 22.39 85.00 . 515 0.075706652 33.42
19 2.09 0.60 21.25 23.34 22.74 90.00 516 0.077026652 38.32
Pressuremeter Data Reduction

Pe ep Pressure 11.00

(ba._ J0kPa)

Limit Pressure Calculation

Annutlar Volume cc 20.00

V, Probe cc 190.00

Limit Pressure Volume cc 230.00

P, Net Limit Pressure (100 kPa) 19.50

PMT Initial Modulus Calculation

Py 7.40

P, 15.44

\'2 -27.52

A 11.95

Vo 190.00

Vi -7.79

v 0.33 Reload Modulus correlated from ROCTEST Manual

AP (Bars) 8.04 E/Eo= 4.00

AV (ce) 3947

£, (Bars) vy

E/P, (bars): 5.06
E/P, (bars): 0.05
PfiPL 0.56
Coefficient nf Horizonts! Subarade Resrtion (k) R= 8 ft
K= 1031.14 ksf
K =ky(B) k= 128.89 kef
where: K= Horizontal Spring Constant (psi) ks | o 7ABY o |pei S

ky, = Coefficient of Horizontal Subgrade Reaction (pci)
B = Pile Diameter (in)

and: K=Ey+E, for non-displacement piles (Briaud, 1992, pp. 137)
E.Eo-» for clay soils (ROCTEST Technical Note, pp. 39)
E/Ep=s for siity soils
EEp=s for sandy/gravelly soils
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Date
roject

Location
Burehule
Test Number
Depth (Feet)
Instrument Height
Total Height
Material
Probe Dia.

n
Pressure Stage

© @O0 A ®N o

Y
CR~NOO D WN 2O

a
n
.sure Stage

©CEXN OGO AON O

RN
S o

n
Pressure Stage

®NO G bW N

3-Nov-03
Indian River Inlet

Dewey Beach, DE
D22
PM2-7

815
3
84.5
sand
B-58 mm

Pressure
Bars

0.15
03
0.35
04
0.4
0.45
05
0.57
0.65
0.7
0.75
0.77
0.8
0.85
0.92
0.98

1.05
1.15

523

a
Pressure
Bars

225
4.25
6.2
a2

10
11.05

1275
13.5
14.2

16.75
16 3
16.85
17.35
1775
18.5
19.3

Pressuremeter Test Data

83.50 82.50

feet= 27.72 meters

P Calibration Data Unconfined

b c
Vol Vol Delta V (dn-cn)
30 sec. 60 sec creep
ce [ cc
0.00 0.00 0.00
5.00 5.00 0.00
10.00 10.00 0.00
15.00 16.00 0.00
20.00 20.00 0.00
25.00 25.00 0.00
30.00 30.00 0.00
35.00 35.00 0.00
40.00 40.00 0.00
45.00 45.00 0.00
50.00 50.00 0.00
55.00 55.00 0.00
60.00 60.00 0.00
65.00 65.00 0.00
70.00 70.00 0.00
75.00 75.00 0.00
80.00 80.00 0.00
85.00 85.00 0.00
80.00 80.00 0.00

V Calibration Data Confined in Steel Pipe

c d e
Vol Reading-By-Pass Pressure
60 sec 60 sec. bars
cc 02cc (100 kPa)
[¢] 0
5 0.23
10 0.45
15 0.7
20 1.05
25 1.68
30 28
35 5
40 9.35
45 15.3
50 221
523 25

Drill Mothod

Pressure Loss
Calibration

Volume Loss
Callbration No.

Probe Sheath

Operator

alta {(Vc(n+1))-Ven}

cc
5.00
5.00
5.00
£.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

Delta V (cn-bn)  Delta {{Vc(n+1))-Ven}

creep
cc

Pressuremeter Test Data

b c
Vol Vol Vol-By Pass
30 sec. 60 sec 30 seconds
cc cc .02¢cc
0 0
5 5
10 10
15 5
20 20
25 25
30 30
35 35
40 40
45 45
50 50
55 55
860 60
65 65
70 70
75 75
80 80
85 85
90 90

d
Vol-By Pass
60 seconds

02cc

cc
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
2.30
-52.30

n

Pressure Stage

NG RN

NN
SdorwoIo?®

17

Rotary Tricone and

Bentonite Slurry

LP-3
Metal

$S. Clark

Delta {{Vc(n+1))-Ven}

cc

Deita V {dn-cn)

creep
cc
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Delta {(Ve(n+1))-Ven}

cc
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
-90.00



y/ . Volume Corroctions
ﬂ \IEACTEC Pressure Corrections

Applied

Water Column  Membranes’ Hydraulic columns K+M Corrected Volume System BW Casina Corrected
vh +.075 Inertia Pressure Pressure Reading Expansion Expansion Volume
Pressure Pressure = 0.01* .0033 cclbar
Stage (bars) volume+.2185 (bars) {bars) {bars) c.c.
(100 Kpa) Delta P {100 Kpa) (100 Kpa} (100 Kpa)}
1 2.52 -0.10 225 477 4.88 0.00 32 0.01575628 -32.02
2 2.52 -0.09 425 6.77 6.87 5.00 36 0.02235628 -31.02
3 2.52 -0.08 6.2 872 8.79 10.00 38 0.02879128 -28.03
4 2.52 -0.03 7.75 10.27 10.31 15,00 40 0.03390628 -25.03
3 kA aon <1 11 52 1152 20.00 41.5 0.03803128 -21.54
8 2.52 0.05 10 12.52 12.48 25.00 42 0.04133128 -17.04
7 2.52 0.10 11.05 13.57 13.48 30.00 422 0.04479628 -12.24
8 252 0.13 12 14.52 14.39 35.00 435 . 0.04793128 -8.55
9 2.52 0.18 12.75 15.27 15.10 40.00 44 0.05040628 -4.056
10 2.52 0.22 135 16.02 15.80 45.00 44.5 0.05288128 0.45
" 2.52 0.27 142 16.72 16.45 50.00 447 0.05519128 5.24
12 2.52 0.31 15 17.52 17.22 55.00 46 0.05783128 8.94
13 2.52 0.36 15.75 18.27 17.92 60.00 46.1 0.06030628 13.84
14 252 0.40 16.3 18.82 18.42 85.00 46.5 0.06212128 18.44
15 252 0.44 16.85 19.37 18.94 70.00 48 0.08393628 21.94
10 2.52 0.49 17.05 10.67 10.20 76.00 18.0 0.06668628 26.73
17 2.52 0.53 17.75 20.27 19.74 80.00 48.3 0.06690628 31.63
18 2.52 0.58 18.5 21.02 20.45 85.00 49 0.06938128 35.93
19 252 0.63 19.3 21.82 21.20 90.00 49.2 0.07202128 40.73
Pressuremeter Data Reduction

B: 2ep Pressure 11.00

(ba JOkPa)

Limit Pressure Calculation

Annular Volume cc 20.00

V, Probe cc 190.00

Limit Pressure Volume cc 230.00

P_ Net Limit Pressure (100 kPa) 19.50

PMT Initial Modulus Calculation

Py 8.36

P, 15.94

V, -28.03

A 19.95

Vo 190.00

Ve -4.04

v 0.33 Reload Modulus correlated from ROCTEST Manual

AP (Bars) 7.58 E/Eo= 4.00

AV (cc) 47.98

E, (Bars) 78

ez ] E, (ksf)

E/P, (bars): 4,01
PfIPI 0.56
Cosfiicient nf Hnrizantal Suhgrards Reaction (k) R= R ft
K= 816.09 ksf
K = ky{B} Kn= 102.01 kef
where: K= Horizontal Spring Constant (psi) = 59,03 FPei

k, = Coefficient of Horizontal Subgrade Reaction (pci)
B = Pile Diameter (in)

and: K=E; +E, for non-displacement piles (Briaud, 1992, pp. 137)
= for clay soils (ROCTEST Technical Note, pp. 39)
Efo=a for silty soils
EEy-4q for sandy/gravelly soils
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Chapter 3 Data Input ~ 3-29

fined compressive strengths.

d. Internal Friction (Degrees)

Values of the angle of internal friction, ¢, for sands and/or silts at
each soil depth are entered in degrees. Internal friction angle is
not needed for clay and rock layers.

e. Strain

Values of strain at 50% of the maximum stress, €, for clays and/
or silts at each soil depth are entered in standard units of strain.
Strain value is not needed for sand layers. Reference values are
provided in Tables 3.3 and 3.4 below.

Consistency of Clay €50
Soft 0.020
Medium ~0.010
Stiff " 0005

Table 3.4 Values of g5, for Clays

Avgerage Undrained Shear
Strength (kPa) s
50-100 0.007
100-200 0.005
300-400 0.004

S

Table 3.5 Values of &4 for Stiff Clays

If soil test data are available, the user may cnter the value based
on the stress-strain curves measured in the soil laboratory. The
p-y curves for weak rocks need a strain parameter, &, which is
equivalent to €5, It will be described 1n the section of &, for

LPILE Plus 4.0 for Windows User’s Manual
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ConeTec Shear Wave Velocity data reduction sheet

Hole:
Location:
Cone:

Date:
Source:

cn-13 ke

Indian River Bridge

AD139
9/30/2003
Hammer & Beam

Source depth:
Source offset:

0.00 m
0.60 m

Tip Depth Geophone Travel Path Interval time  Velocity Velocity Interval Interval
(m) Depth(m) (m) (ms) (m/s) (ft/s) Depth (m) Depth (ft)
1.80 1.60 1.71 13.51 126.5 415.0 0.80 2.62
2.80 2.60 2.67 7.34 130.7 428.9 2.10 6.89
3.80 3.60 3.65 6.95 141.2 463.2 3.10 10.17
4.80 4.60 4.64 7.14 138.6 454.6 4.10 13.45
5.80 5.60 5.63 5.83 170.3 558.9 5.10 16.73
6.80 6.60 6.63 5.45 182.6 599.1 6.10 20.01
7.80 7.60 7.62 4.14 240.7 7896 700 23725
8.80 8.60 8.62 4.13 241.5 792.2 8.10 26.57
9.80 9.60 9.62 4.33 230.4 756.0 9.10 29.86
10.80 10.60 10.62 5.45 183.2 600.9 x 10.10 33.14

11.80 11.60 11.62 6.76 147.7 ' 484.6 11.10 36.42
12.80 12.60 12.61 7.52 132.8 ¢ 4357 12.10 39.70
13.80 13.60 13.61 7.52 132.8 ' 435.8 13.10 42.98
14.80 14.60 14.61 7.52 132.9 “ 435.9 14.10 46.26
15.80 15.60 15.61 7.65 130.6 £ 428.5 15.10 49.54
16.80 16.60 16.61 7.03 142.1 £ 466.4 16.10 52.82
17.80 17.60 17.61 7.45 134.1 7 440.1 17.10 56.10
18.80 18.60 18.61 7.03 142.2 4 466.4 18.10 59.38
19.80 19.60 19.61 4.55 219.7 7207  19.10 62.66
20.80 20.60 20.61 3.51 284.8 934.3 20.10 65.94
21.80 21.60 21.61 3.52 284.0 931.7 21.10 69.22
22.80 22.60 22.61 3.51 284.8 934.4 22.10 72.51
23.80 23.60 23.61 3.52 284.0 931.7 23.10 75.79
24.80 24.60 24.61 3.10 322.5 1058.0 24.10 79.07
25.40 25.20 25.21 1.86 322.5 1058.0 24.90 81.69
10/3/2003 2:12 PM 03-762~13
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Shear Wave Velocity vs. Depth
Indian River Inlet Bridge - CII-13
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ConeTec Shear Wave Velocity data reduction sheet

Hole: Cli-12 3 <

Location: Indian River Bridge

Cone: AD139

Date: 10/1/2003

Source: Hammer & Beam

Source depth: 0.00 m

Source offset: 0.60 m

Tip Depth Geophone Travel Path Interval time  Velocity Velocity Interval Interval

(m) Depth(m) {m) (ms) (m/s) (ft/s) Depth (m) Depth (ft)
1.75 1.55 1.66 11.16 148.9 488.6 0.78 2.54
2.75 2.55 2.62 6.01 159.3 522.7 2.05 6.73
3.75 3.55 3.60 5.26 186.4 611.7 3.05 10.01
4.75 4.55 4.59 5.46 181.1 594.3 4.05 13.29 |
5.75 5.55 5.58 5.07 195.8 642.5 5.05 16.57
6.75 6.55 6.58 4.70 211.7 76946  6.05 19.85
7.75 7.55 7.57 4.70 212.0 . 6955 7.05 23.13 9L
8.75 8.55 8.57 4.32 230.8 757.3 8.05 26.41 [
9.75 9.55 9.57 3.95 252.6 | 8288  9.05 2969 |
10.75 10.55 10.57 5.26 189.8 622.6 10.05 32.974 |
11.75 11.55 11.57 6.96 143.5 i 470.7 11.05 36.25
12.75 12.55 12.56 6.76 147.7 = 484.7 12.05 39.53
13.75 13.55 13.56 6.77 147.6 1 484.1 13.05 42.81
14.75 14.55 14.56 6.77 147.6 “+ 484.2 14.05 46.10
15.75 15.55 15.56 6.77 147.6 “ 484.2 15.05 49.38
16.75 16.55 16.56 6.62 151.0 - 495.2 16.05 52.66
17.75 17.55 17.56 6.61 151.2 7 496.0 17.05 55.94
18.75 18.55 18.56 6.41 155.9 % 511.5 18.05 59.22 .
19.75 19.55 19.56 6.62 151.0 < 495.3 19.05 62.50
20.75 20.55 20.56 6.41 155.9 ;o 511.6 20.05 65.78
21.75 21.55 21.56 6.82 146.6 '/ 480.9 21.05 69.06
22.75 22.55 22.56 6.62 151.0 /2 495.4 22.05 72.34
23.75 23.55 23.56 6.82 146.6 '3 480.9 23.05 75.62
24.75 24.55 24.56 7.24 138.1 7% 453.0 24.05 78.90
25.75 25.55 25.56 6.20 161.2 s 529.0 25.05 82.18
26.75 26.55 26.56 6.00 166.6 /& 546.7 26.05 85.46
27.75 27.55 27.56 5.79 1727 /7 566.5  27.05 88.75 o
28.75 28.55 28.56 5.38 185.8 7609.7  28.05 92.03 A
29.75 29.55 29.56 3.30 303.0 994.0 29.05 95.31
30.75 30.55 30.56 3.31 302.1 991.0 30.05 98.59
31.75 31.55 31.56 3.52 284.0 931.9 31.05 101.87

10/3/2003 2:46 PM 03-762~12 \/
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(from Ref 7.3)

[
L
-

GROUP: GENERAL DESIGN INFORMATION ' Civil Design
TITLE: Becam on Elastic Foundation Guide DG-C1.4.9
L ORIG ISSUF:  9-70-81
IABLE 4 REV NO.
Typical Values for Poisson's Ratio REV DATES
Type of Soil : BT
Clay, saturated 0.45 - 0.50
Clay, soft 0.40
Clay, medium 0.36
Compacted earthfill 0.35
Silt 0.32 - 0.35
Sand, loose 0.34
Sand, dense 0.32
Gravel, dense 0.30
Crushed stone, dense 0.28
(from Ref 7.3)
TABLE 5
Typical Values for Modulus of Elasticity
Type of Soil Es (ksf)
Clay, very soft 7.0 - 58.0
Clay, soft 29.0 - 86.0
Clay, medium 86.0 - 170.0
Clay, hard 140.0 -~ 360.0
Clay, sandy 570.0 - 860.0
Compacted earthfill 200.0 - 250.0 =173 e
Silt 43.0 -~ 430.0
Sand, silty 140.0 - 430.0
Sand, loose 220.0 - 500.0
Sand, dense ‘ 1,000.0 - 1,700.0 |
Crushed stone, dense 1,500.0 — 7 7
Sand and gravel, dense 2,000.0 - 4,000.0

N e

AT L —— — e E mAE T S S ra S WY



SOIL MECHANICS iN FOUNDATION ENGINEERING 35

Table 2:3. Typical range of values for the static stress-
strain modulus E_ Tor selected soils. Field values depend”
on stress history, water content, density, etc.

ES
Soil kst kg cm?
Clay
. Very soft 0.05-0.4 3-30
Soft 0.2-0.6 20-40
‘ Medium 0.6-12 45-90
' Hard 1-3 70-200
Sandy 4-6 300-425 )
Glacial fill 1.5 22 100-1,600
Loess 2-8 150-600
ey
Sand
Silty 1-3 50-200
Loose 1.5-35 100-250
Dense 7-12 S00-1,000
Sand and gravel
Dense 14-28 800-2,000
Loose 7-20 500-1.400 '
Shales 20-2,000 1,400- 14,000 '
Silt 0.3-3 20-200

fer to

Table 2-4. Typical range of values for Poisson’s ratio p

when Type of soil u
- Y N
Clay. saturated 04-05 V¥
(e) Clay, unsaturated 0.1-0.3
Sandy clay 0.2-03
ation Silt 0.3-0.35
Sand (densc) 0.2-0.4 V;"
Couarse (void ratio = 0.4-07) 0.15
2-17) Fine-grained (void ratio = 0.4-0.7) 025
Rock 0.1-04 {depends somewhat on
lated tvpe of rock)
Loess 0.1-03
fce 0.36

(f) Concrete 0.15 r




e B,

116 Foundation Enginecring Handbook

TABLE 2.41 TYPICAL VALUES OF PARAMETER A.
(From Bjerrum (Lambe, 1962} and Wu (1966).)

Parameter A

Soil Type {at failure)
Sensitive clay 1.2-25
Normal consolidated clays 0.7-1.3
Qverconsolidated clays 0.3-0.7
Heavily overconsolidated sandy clays -0.5-0.0
Very loose finesand 2.0-3.0
Medium fine sand 0.0
Dense fine sand -0.3
Loess -0.2

Skempton (1954) proposed a method for evaluating the
pore pressure for both saturated and partially saturated soil
as

Au = B[AO3 + A(AU] - AO’:;)] (247)
in which

Au = change in pore pressure due to increased
stresses
A, B = pore-pressure parameters
Ao, Ao; = change in major and minor principal
stresses
Ao, - Aoz = deviator stress

The patameter B ranges from O for dry soil to 1.0 for
saturated soil. The parameter 4 is mainly dependent on the
type of soil and its previous stress history; typical values are
given in Table 2.41.

The values of A and B can be measured experimentally
in both laboratory and field. (For more discussion see
Lambe (1962) and Lambe and Whitman (1969)).

5. Sensitivity

Most clays lose a portion of their strength and stiffness
when remolded. The main cause of this phenomenon may
be reorientation of particles into less favorable positions. If
the clay regains a portion of its strength with elapsed time,
the phenomenon is referred to as thixotropy.

The sensitivity of a soil to remolding is measured by the
ratio of undisturbed strength to remolded strength as de-
fined by Terzaghi (1944). Commonly, the unconfined com-
pression test is used. From the point of view of their sensi-
tivity to remolding, clays may conveniently be classified as
follows (Skempton, 1952; Bjerrum, 1954):

Sensitivity Classification
<2 insensitive

2-4 moderately sensitive
4-8 sensitive
8-16 very sensitive

16-32 slightly quick

32-64 medium quick

> 64 quick

The sensitivity of most clays ranges from 2 to 4, that of
peat from 1.5 to 10, and for marine clays from 1.6 to 26.
6. Tensile Strength

Tensile strength data are useful to predict the cracking be-
havior of earth dams, highway pavement and stabilized soil

4{4‘

structures. For its determination, a simple test method
called the double-punch test may be used (Fang and Chen,
1971, 1972). This test uses two steel disks centered on
both top and bottom surfaces of a cylindrical soil specimen;
load is then applied on the disks until the specimen reaches
failure. The tensile strength is computed by the following

formula:
P

T n(KbH- a?)

in which 0; = tensile strength, P = load, b = radius of the
specimen, a = radius of disk, H = height of specimen, K =
constant = 1.0. A height-diameter ratio of the specimen
varying from 0 & ta 1 2 and a ratia of the diameter of the
specimen to the diameter of the disk varying from 0.2 to
0.3 are suitable for the test.

O (2.48)

7. Piezometers

Piezometers are used to measure the hydrostatic or excess
water pressures in the pores of saturated soils. Information
on these neutral stresses is important in the study of bear-
ing capacity, earth pressure, settlement, and stability of
slopes. There are four basic types of piezometers available
commercially: open standpipe, hydraulic, pneumatic, and
electric. These are discussed in Chapters 1, 6, and 11.

8. Poisson’s Ratio and Young’'s Modulus

Poisson’s ratio and Young’s modulus are discussed in Chap-
ters 4 and 19. The ranges of typical values of Poisson’s
ratio for various soils is shown in Table 2.42, and for

TABLE 2.42 RANGE OF POISSON’'S RATIO.
(From Barkan (1962) and others.)

Soil Type Poisson’s Ratio
Clay, saturated 0.50 \/
Clay with sand and silt 0.30-0.42
Clay, unsaturated 0.35-0.40
Loess 0.44
Sandy soil 0.15-0.25
Sand 0.30-0.35

Young’s modulus of foundation rocks and soils in Tables
2.7 and 19.5 (Chapter 19). Indirect measurements of
Young’s modulus from Dutch cone and undrained shear
tests are discussed in Chapter 4.

9. Field Shear Measurements

The vane test is commonly used for determination of the
undrained shear strength of clay. The test basically consists
of placing a four bladed vane in the undisturbed soil and
rotating it from the surface to determine the torsional force
required to cause a cylindrical surface to be sheared by the
vane; this force is then converted to a unit shearing resis-
tance uf the cylindiical surface. TFoi computing thie shicar
strength from the vane test, the following equation is used:

6 M

Su =7 703

(2.49)

where

Sy = undrained shear strength

v
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Figure 5.36 Stiffness ratio, E/s,, as function of OCR (after
Duncan and Buchignani, 1976).

Figure 5.37a shows typical dissipation curves for a soft

clay (Bothkennar clay) plotted on a logarithmic time scale. -
The results vary with the filter position. For interpretation it -
is best to normalize the pore pressure relative to the initial -

pore pressure at the beginning of dissipation, u;, and the
equilibrium in situ pore pressure u,. The normalized excess
pore pressure, U, at time ¢, is thus expressed as:
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Figure 5.37a Dissipation test results from Bothkennar.
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INTERPRETATION OF CPT/PIEZOCONE DATA

(5.33)

where:
u, = the pore pressure at time ¢
u; = initial pore pressure at 7 =0
u, = in situ pore pressure before penetration.

The results of Figure 5.37a are replotted in normalized
form in Figure 5.37b.

Over the last 10 to 1S5 years, theoretical and semi-
empirical solutions have been developed for deriving the
coefficient of consolidation from pore pressure dissipation
data.

Table 5.9 presents an overview of the main solutions
available to calculate the coefficient of consolidation from
piezocone dissipation data.

Torstensson (1975, 1977) developed an interpretation
model based on cavity expansion theories. Initial pore
pressures were computed assuming an elasto-plastic soil
model and spherical or cylindrical cavity expansion theory,
as shown in Table 5.9. Torstensson then used linear uncou-
pled one-dimensional consolidation to compute the dissipa-
tion of pore pressures.

Torstensson suggested that the coefficient of consolida-
tion should be interpreted at 50% dissipation from the .
following formula:

Tso ,

T e— ra
ts0

(5.34)

where the time factor Tsy is found from the theoretical

- solutions, £sy is the measured time for 50% dissipation and

r, = penetrometer radius (cylindrical model) or equivalent
penetrometer radius for spherical model.
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Figure 5.37b Normalized dissipation test data from Bothkennit *




INTERPRETATION IN FINE-GRAINED SOILS

Table 5.9 Available solutions to calculate the coefficient of consolidation from piezocone dissipation tests

77

[nitial pore

Author Cavity type Satl madel pressure, Au, Consolidation Remarks
Soderberg (1962) Cylindrical, radius R Elastoplastic  Au R 1-D Not in use
Auy r
Torstensson (1975, Cylindrical/spherical  Elastoplastic Au, = s, In(r,/r) 1-D
1977) Ay =45, In(r,/r)
Randolph & Wroth  Cylindrical Elastoplastic ~ As Torstensson’s 1-D =Equiv. to
(1979) ' ) Torstensson
Battaglio et al. Cylindrical/spherical  Elastoplastic  Samgms Torstensson 1-D Fits entire curve
(1981) -
Senneset er al. Cylindrical Elastoplastic Sarmie '.‘ Forstensson 1-D =Equiv. to
(1982) Torstensson
Levadoux & Baligh  Piezocone model Non-linear From strain path method 2-D Most comprehensive
(1985) 1, =500 ) work
Gupta & Davidson Piezocone model Elastoplastic  Modified cavity Linear
(1986) expansion, some axisymmetric
dissipation
Soares et al. (1987)  Piezocone model Non-linear Corrected by visual 2-D
examination and
regression analysis
Houlsby and Teh Piezocone model Non-linear Predicted by large strain 2-D Extension of Levadoux
(1988) I, varies finite element analysis and Baligh (1985)

and strain path method

u = pore pressure; s, = undrained shear strength; » = radial distance; r, = radius of plastic zone; I, = G/s, = rigidity index.

The selection of the appropriate model depends on the
location of the porous element. The spherical solution may
be most applicable if the filter element is located somewhere
on the conical part. If the filter is located somewhere on the
cylindrical shaft some distance away from the cone the
cylindrical solution will be the most applicable.

A comprehensive study on pore pressure dissipation has
been performed by Levadoux and Baligh (1980, 1986) and
Baligh and Levadoux (1980, 1986) who proposed an inter-
pretation method after evaluating predictions of dissipation
tests in Boston Blue Clay (BBC).

Levadoux and Baligh used the strain path method (Baligh, .

1985) to predict the initial pore pressure distribution for
normally consolidated Boston Blue Clay with rigidity index,
1, =500. A finite element method was used for the sub-
sequent coupled and uncoupled linear isotropic consolida-
tion analysis.

Some important conclusions from the study of Baligh and
Levadoux (1986) were:

L. The simple uncoupled solutions provide reasonably

accurate predictions of the dissipation process.

2. Consolidation is taking place predominantly in the
recompression mode for dissipation less than 50%.

- Initial distribution of cxcess pore pressures around the
probe has a significant influence on the dissipation
process.

- Dissipation is predominantly in the horizontal direction.

Houlsby and Teh (1988) proposed an interpretation based on
the results of large strain finite element analyses of the
penetration pore pressures, and a finite difference analysis of
the dissipation pore pressure. They used an approach similar
to the Levadoux-Baligh theory but included the effect of
varying the rigidity index, [, (= G/s,). Houlsby and Teh
suggested using a modified dimensionless time factor, T*
given in Table 5.10, defined as follows:

* = Ch- (,

P \/.7/;

(5.35)

Table 5.10 Modified time factors 7* from consolidation analysis
(from Houlsby and Teh, 1988)

Location
Cylindrical
extension Five radii Ten radii
Degree of Cone  above cone above above
consolidation (uy) base (u;) conc base  cone base
20% 0.014 0.038 0.294 0.378
30% 0.032 0.078 0.503 0.662
40% 0.063 0.142 0.756 0.995
50% 0.118 0.245 1.11 1.458
60% 0.226 0.439 1.65 2.139
70% 0.463 0.804 243 3.238
80% 1.04 1.60 4.10 5.24
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STRATUM 3
SETTLEMENT PARAMETERS

E (modulus)



MACTEC Engineering and Consulting
: 5 Ownby Lane
“wwohmond, VA 23220

JOB NO. 3530-03-1245 SHEET 1 OF 2

JOB NAME__IRIB PHASE.TASK 03.eng
BY AJA DATE_ 4/29/04
CHECKED BY__ CEB DATE__4/29/04

PURPOSE: Estimate modulus values for drilled shaft settlement analysis using FHWA Equivalent Raft Method

ASSUMPTIONS:

SOLUTION: Usc mcthods described in FHWA Drilled Shafts: Construction Procedurcs and Design Methods (FHWA-IF-99-025).

1. Estimate Modulus values for different Stratum

Stratum 3 Sands. North Pier:
Elevation (ft): Depth (ft): Avg. N60:

-50 to -133 5510 138  Ngo:= 48

-1381t0-155 14310 160 N := 15

Stratum 3 Sands: South Pier:
Elevation (ft). Depth (ft): Avg. N60:

-85t0-131  90t0 136 N, = 45

-135t0-145 14010 150 Ny := 15

E'bi

Boii= 146.2ksf-(Ngo)™> By = 1013ksf  use Ebi = 1000 ksf

Ebi .

Ebi :

Ebi .

146.2:ksf(Ngg)"”  Epi = 566ksf use Ebi = 500 ksf

E'bi

146.2-ksf-(Ngo)"* By = 981ksf use Ebi = 1000 ksf

146.2-ksf-(Ngo) ™ Ey; = 566kst use Ebi = 500 ksf

Note: Values correspond reasonably well with those recommended by Bowles (1996):

Bowles (1996) gives range for modulus values of: Sands:

Silty Sands:

Gravelly Sands:

Correlations from Bowles (1996) for: Gravelly Sands:

Clayey Sands:

Loose: 200 - 500 ksf
Dense: 1000 - 1620 ksf

100 - 400 ksf

Loose: 1000 - 3000 ksf
Dense: 2000 - 4000 ksf

Es (KPa) = 600%(N+6) + 2000 (for N > 15 bpf)
= 600%(45+6)+2000 = 34400 KPa ~ 700 ksf

Es (KPa) = 1200*(N+6) (for all gravelly sands)
= 1200%(45+6) = 64800 KPa ~ 1350 ksf

Es (KPa) = 320%(N+15)
= 320*(15+15) = 9600 KPa ~ 200 ksf
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Elevation (ft)

SPT vs. Depth Near South Pier
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SPT vs. Depth Near North Pier
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Overconsolidation Ralio, OCR

Overconseltdation Ralio, OCR
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Lab Data vs. Depth (South Approach)
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Elevation (ft)

SPT vs. Depth Near North Pier

= ® [[
v S ¢ ‘
E % |
S T e e BL7
= *
.
-
-30.0 | |
l " Bll-22
1" 1 |
. |
- |
-50.0 - —— 5 1
., 3‘ | \
0"‘ & | Bil-24
| ®
-70.0 | e
|
. ‘ ®
o ®
\ e Top of Statum 1
e
-90.0 {—m—e—
[ ] L ]
® ‘
v ‘
‘ == Top of Stratum 2
-110.0 - .
\ A
| | 3
‘ R > 20} &
- ot B
-130.0 oy | : >
| em===Top of Stratum 3
. R =
— T+ I R - o N
ewl- | [ |
p [, 258 ¢
41500 - D2 *
om —to L ‘
Top of Stratum 4
+
4
4700 bt m v : SO B —
00 100 200 30.0 400 500 60.0 70.0 80.0 90.0 100.0

SPT N-Value (N60)




Elevation (ft)

Lab Data vs. Depth (North Approach)
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Elevation (ft)

SPT vs. Depth Near South Pier
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MACTEC JOB NO. 3530-03-1245.03 SHEET 1 OF_1

JOBNAME IRIB  PHASETASK
M_J}(?TEC Engineering and Consulting BY ATA DATE 2/23/04
6 Ownbhy l.ane
amond, VA 23220 CHECKED BY CEB DATE__4/30/04
Estimate Settlement Paramters of Stratum 4: Assume: LL:=32 Pl:=14 W, = 26 yr:= 115pcf
Estimate Compression Index:
Cer:= 0.009w, + 0.002LL- 0.1 (Azzouzetal, 1976)  C,; =0.198
Cee = 0.006-(LL - 9) (Azzouz et al., 1976) Cep = 0.138
Cogi= 21D (Mayne, 1980) Con=0174  Use  Coom 0.5
109

Estimate Range for Recompression Index:

Chrmax = 0.2C Crmax = 0.03

Use: C.:=0.1.C, Cg=0015
Crmin == 0.02-C¢g Crmin = 0.003 Cre cE e

*Note: Correlative equations from references calculate Cc & Cr (i.e. void ratio based compression indices). Values calculated
and used in analyses were conservatively assumed to be equal to the compression ratios (i.e. strain based compression
ratios). This is conservative as the compression indices are divided by (1+eo0) to calculate the compression ratios.

J
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Futhao y Magne 1990
/ 4

o
’(ff?f day)

A0 8Q 120  e
T Liquid Limit, wy (%)

b

Coefficient of Consolidofion, ¢, Im?/sec)

Figure 6-15. ¢, versus wy

Source: NAVFAC (21), p. 7.1-1bk,

f ci W d sul

Several of the recant in-sicu tescs, parcicularly the piezocone and dilatomerer,
have been utilized to give field estimates of horizontal permeablllity (ky) and
horlzoncal coefficlent of consalldatian {c,p} in clays. The basic equation for

the horizontal ceefficlent of consolidation ix:
- e
Gyh = T R/ (6-18}

in which T = rime factor, R = equivalent cavicy (plezocone) radius, hhd'gv- zime
to achleve desired degree of excess pors water stress dissipaclon. The approach
is based con cavicy expansion theory, amd therefore Lt depends on the rigidicy
index of the soil (I, = G/s,. in which B - shear modulus and s, = uncrained

shear scrength).

Flgure 6-l6 gives the plezocone cime factors. Most commenly, the dissipacion
test ls conducted for a parlod of time (r) chac will allow 30 percent disasipa-
tion of the original 1u5ﬁrr£un exceas pore wager stress (Au). The time factor
correspondi{ng to this dissipation ctime then is introduced into Equation 6-16 ro
cowpure the coefficient of consolidacion. CylLﬁdricni rheary Noufd_ﬁ@kunad far
a pore water sensor behind che tip, while gpherical theory would be used for a

sensor at the tip,
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time, aa shown helow:

C

we = 30/0 log t (6-18)

Cqe = d0/8 log T (6-19)

For a wide variety of clays, C,, has been correlsted to the natural water con-

tent, as shown in Flgure 6-18. Based on this figure. the following was suggest-
ed for NC clay:

Cau =~ 0.0001 w, (B-20)

‘Exami{nacion of available daca indicates that § 0003 < €, < 0.001 for most OC

clays,

For NC clays. the ratio of cthe coefficient of secondary compression co the com-
pression index (C,./C. = C, /CR)} 1ls relacively constant for a given soil. Table

6-3 Lists €,,/C. for a variety of clays. On the average, the value of C,./C. is

0,04 + 0.01 for the inorganic cluys and sllcs For che organic clays and sil:cs,

the value averages C.05 + 0.01. For the peacs, the value averages 0.075 + 0.01.

This conscant alsa is applicable for Lnorganic OC clays that have G, /C, egual
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Figure 6-18. Coafficient of Secondarv Compresslem versus Water Content Lor WO
Clays. ) " )

Sourca: Masti (24), p. 125.
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‘E\evotion: Not given

ISompie Type: 3 inch Tube

Uli-6

Test No.:

Description: Gray, CLAYEY SAND (SC)

Remarks: Material possibly disturbed. Refer to VGS shelby tube log BII-18 and digital photographs BIl-18 a & b.
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Description: Gray, CLAYEY SAND (SC)

Remarks: Material possibly disturbed. Refer to VGS shelby tube log BlI-18 and digital photographs BH-18 a & b.




CONSOLIDATION TEST DATA
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Description: Gray, CLAYEY SAND (SC)

Rernarks: Material possibly disturbed. Refer to VGS shelby tube log Bil-18 and digital photographs BlI-18 a & b.
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