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120

4.00 5.00

RUN 427

1.00 .

.10

0.00 50.00

FREQUENCY - HZ

RUN 427
MEAN = 2.44
VAR = 181.

100.00

HORIZONTAL FORCES ON A 10-TUBE ARRAY (V = 5 ft/sec)

IN El8 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



70.00
60.00

50.00

40.00

10.00

vg'30.00
20.00

0.00

10.00 r
0.00

100.00

10.00

1.00

.10

121

1 1

41.00 2.00 3.00 4.00 5.00

TIME SEC RUN 429

0.00
I

50.00

RUN 429

MEAN = 7.92

VAR = 100.

WA& pAih.

FREQUENCY HZ

100.00

VERTICAL FORCES ON A SINGLE TUBE (V = 7 ft/sec)
IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



15.00

10.00

5.00

0.00

5.00

10.00
0.00

1.00

.10

.01.

I

1.00 4.00 4.00

TIME SEC

122

4.00 5.00

RUN 432

.10E-02
0.00

I
50.00

RU '2
MEAN .343
VAR = 9.26

FREQUENCY HZ

100.00

HORIZONTAL FORCES ON A SINGLE TUBE (V = 7 ft/sec)
IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



160.00

140.00

120.00
100.00

80.00

50.00

40.00

20.00

0.00

1000.00

100.00

10.00

1.00

0.00 1.00 2.00 3.00

TIME SEC

4.00

RUN 430

123

5.00

RUN 430

MEAN = 39.0

VAR = 298.

0.00 50.00

FREQUENCY HZ

100.00

VERTICAL FORCES ON A 10-TUBE ARRAY (V = 7ft/sec)

IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



40.00

30.00 -
20.00 -
10.00 -

0.00

-10.00 -
-20.00 -
-30.00 -
-40.00

0.00

P\I

100.00

10.00

1.00

.10

1.00 2.00 A.00

TIME - SEC

124

4.00 5.00

RUN 431

FREQUENCY HZ

HORIZONTAL FORCES ON A 10-TUBE ARRAY (V = 7 ft/sec)

IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

10.00

100.00

ccw
3O
a_

.10

0.00 1.00 .00 3.00

TIME SEC RUN 433

RUN 433

MEAN = 8.53

VAR = 126.

0.00
4

50.00

FREQUENCY HZ

100.00

VERTICAL FORCES ON A SINGLE TUBE (V = 9 ft/sec)

IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



cc

a
O
a_

20.00

15.00

10.00

5.00

0.00

5.00
10.00 -
15.00 -r

0.00

1.00

.10

.01

1.00 2.00 3.00

TIME SEC

126

4.00 5.00

RUN 436

RUN 436

MEAN = .516
VAR = 7.53

.10E-02
0.00 50.00

FREQUENCY HZ

100.00

HORIZONTAL FORCES ON A SINGLE TUBE (V = 9 ft/sec)

IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



100.00 -.-

80.00 -

60.00

40.00 -

20.00 -

0.00 -

0.00

1000.00

100.00

10.00

1.00

1.00 4.00 A.00 4.00

RUN 434TIME - SEC

0.00

RUN 434

MEAN = 39.5

VAR = 351.

50.00

FREQUENCY - HZ

100.00

VERTICAL FORCES ON A 10-TUBE ARRAY (V = 9ft/sec)
IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING

127

.00



40.00

30.00 -

20.00 -

10.00

0.00

10.00 -

- 20.00
0.00

100.00

N
10.00

J

O
a.

1.00

.10

128

1.00 2.00 A.00 4.00 5.00

TIME - SEC RUN 435

RUN 435

MEAN = 2.62

VAR = 74.5

0.00

FREQUENCY - HZ

HORIZONTAL FORCES ON A 10-TUBE ARRAY (V = 9 ft/sec)

IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



60.00

50.00

40.00

30.00

20.00

10.00

0.00

10.00

100.00

N
10.00

crw
O
a.

1.00

4
1.00 4.00 ,.00 4.00 5.00

129

TIME SEC RUN 437

. .
0.00 5Q.00 100.00

FREQUENCY HZ

VERTICAL FORCES ON A SINGLE TUBE (V = 11 ft/sec)

IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



10.00

co 5.00

I 0.00

t 5.00 0

10.00 -«

15.00
0.00 1.00 2.00 3.00

1.00

.10

.01

.10E-02
0.00

TIME SEC

130

4. .00

RUN 440

N 0

MEAN .167
VAR = 5.52

-4 4

50.00 100.00

FREQUENCY HZ

HORIZONTAL FORCES ON A SINGLE TUBE (V = 11 ft/sec)
IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



100.00

80.00 -

4

80.00

0.00

20.00 -

0.00
0.00

100.00

10.00

1.00

.10

131

1.00 2.00 3.00 4.00 5.00

TIME - SEC RUN 438

0.00
4 4

50.00

FREQUENCY - HZ

RUN 438

MEAN = 35.0

VAR = 158.

100.00

VERTICAL FORCES ON A 10-TUBE ARRAY (V = lift /sec)
IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



40.00

30.00 -

20.00 -

10.00

0.00 -

-10.00

-20.00
0.00

100.00

N

tV 10.00

03
-J

1.00

.10

1.00 .00 3.00

TIME - SEC

.00

132

5.00

RUN 439

Aft)Wila
0.00 50.00

FREQUENCY - HZ

RUN 439

MEAN = .066

VAR = 58.7

100.00

HORIZONTAL FORCES ON A 10-TUBE ARRAY (V = 11 ft/sec)

IN E18 SAND WITH 20" ARRAY HEIGHT AND 4" TUBE SPACING



60.00

50.00

40.00

30.00

20.00 4-

10.00

0.00 -

-10.00
0.00

100.00

N

10.00

-J

cc

a0
a.

1.00

.10

J\P %.,) v\i
1

1.00 4.00 3.00 4.00

TIME SEC RUN 601

0111. RUN 601
".1

MEAN = 8.83

VAR = 122.

0.00 50.00

133

100.00

FREQUENCY HZ

VERTICAL FORCES ON A SINGLE TUBE (V = S ft/sec)
IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING

150.00



25.00

20.00 -
15.00 -
10.00 -
5.00 -
0.00

-5.00 -
-10.00

0.00

N
1.00

.10

.01

1.00 4.00
4

3.00

TIME - SEC

4.00

RUN 604

134

RUN 604

MEAN = -.258

VAR = 15.9

.10E-02
0.00 50.00 100.00

FREQUENCY - HZ

150.00

HORIZONTAL FORCES ON A SINGLE TUBE (V = 5 ft/sec)
IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING



140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00
0.00

1000.00

100.00

10.00

1.00

4

1.00 2.00 3.00

TIME SEC

4.00

RUN 602

RUN 602

MEAN = 44.5

VAR = 354.

\kisio

rANA,
0.00 50.00 100.00

FREQUENCY - HZ

135

150.00

VERTICAL FORCES ON AN 8-TUBE ARRAY (V = 5 ft/sec)
IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING



60.00

co 40.00

I

w
20.00

0 0.00 ,
0
LL.

20.00

136

40.00
0.00 1.00 4.00 3.00

TIME SEC

100.00

10.00

1.00

.10

4.00

RUN 603

RUN 603

MEAN = 1.83
VAR = 121.

0.00 50.00 100.00

FREQUENCY HZ

150.00

HORIZONTAL FORCES ON AN 8-TUBE ARRAY (V = 5 ft/sec)
IN E116 SAND WITH 10 " ARRAY HEIGHT AND 6" TUBE SPACING



60.00

50.00

40.00

30.00

20.00

10.00

0.00

-10.00

100.00

10.00

1.00

.10

0.00 1.00 2.00 3.00

TIME - SEC

4.00

RUN 605

RUN 605

MEAN = 9.19

VAR = 96.6

137

0.00 50.00 100.00 150.00

FREQUENCY - HZ

VERTICAL FORCES ON A SINGLE TUBE (V = 7 ft/sec)
IN E116 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING



25.00

20.00 -
15.00 -
10.00 -
5.00 -
0.00 -

-5.00

-10.00
0.00

N

1.00

.10

.0i

1.00 2.00 3.00

TIME - SEC

4
4.00

RUN 608

RUN 608

MEAN = .248

VAR = 14.5

40E-02
50.000.00

138

100.00 150.00

FREOUENCY - HZ

HORIZONTAL FORCES ON A SINGLE TUBE (V = 7 ft/sec)

IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING



100.00

03 80.00

I 60.00
W

ErEr
0
ta.

40.00

20.00

0.00

1000.00

100.00

10.00

1.00

r

0.00 1.00 2.00 3.00

TIME SEC

4.00

RUN GOB

RUN BOG

MEAN = 45.9

VAR = 376.

0.00 50.00 100.00

FREQUENCY HZ

139

150.00

VERTICAL FORCES ON AN 8-TUBE ARRAY (V = 7 ft/sec)

IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING



50.00

40.00
ao 30.00

1
20.00

c)
La 10.00

pc 0.00

CL

3
0
a_

10.00
20.00
30.00

0.00 1.00

100..00

10.00

1.00

.10

.00 3.00 4.00

TIME SEC RUN 607

RUN 607

MEAN = 1.91

VAR = 140.

4
0.00 50.00 100.00

FREQUENCY HZ

140

iiwNviy

150.00

HORIZONTAL FORCES ON AN 8-TUBE ARRAY (V = 7 ft/sec)
IN EI16 SAND WITH 10 " ARRAY HEIGHT AND 6" TUBE SPACING



40.00

30.00 -

20.00 -

10.00

0.00

-10.00
0.00

100.00

10.00

1.00

.10

1.00 .00 3.00

TIME - SEC

4.00

RUN 609

0.00 50.00 100.00

FREQUENCY - HZ

141

150.00

VERTICAL FORCES ON A SINGLE TUBE (V = 9 ft/sec)
IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING



25.00

20.00
co
-J 15.00

I 10.00
W

5.00

0.00

5.00 -

-10.00
0.00 1.00 2.00 5.00 4.00

TIME SEC RUN 612

.10E-02
0.00

RUN 612

MEAN = .902

VAR = 10.1

142

54.00 100.00 150.00

FREQUENCY HZ

HORIZONTAL FORCES ON A SINGLE TUBE (V = 9 ft/sec)
IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING



100.00

90.00

60.00

40.00

20.00

0.00
0.00

1000.00

100.00

10.00

1.00

1.00 .00 3.00

TIME SEC

.00

RUN 610

RUN 610

MEAN = 39.5

VAR = 233..

4 L h
0.00 5'.00 100.00

FREQUENCY HZ

a

VERTICAL FORCES ON AN 8-TUBE ARRAY (V = 9 ft/sec)

IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING

143

150.00



40.00

30.00

20.00

10.00

0.00

-10.00

-20.00

-30.00

100.00

TIME - SEC RUN 611

1.00

.10

0.00

RUN 611

MEAN = 1.05

VAR = 69.8

t 4 t ?1\1-414114441)
50.00 100.00 150.00

144

FREQUENCY - HZ

HORIZONTAL FORCES ON AN 8-TUBE ARRAY (V = 9 ft/sec)
IN EI16 SAND WITH 10 " ARRAY HEIGHT AND 6" TUBE SPACING



50.00

40.D0-

30.00.

Z0.00

10.00 44
0.00

10.00 r
0.00

100.00

10.00

1.00

.10

145

I
1.00 4.00 4.00

TIME SEC

4.00

RUN 613

0.00

RUN 613

MEAN = 7.44
VAR = 42.3

1\k4
5 00 100.00

FREQUENCY HZ

150.00

VERTICAL FORCES ON A SINGLE TUBE (V = 11 ft/sec)
IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING



20.00

15.00 -
a)

10.00 -
1

La 5.00 -

o 0.00 -

-5.00 -

-10.00
0.00

O

.10

.10E-02

1.00 2.00

TIME - SEC

3.00 4.00

RUN MS

RUN 616

MEAN 1.42

VAR a 6.84

.00 100.00

FREQUENCY - HZ

146

150.00

HORIZONTAL FORCES ON A SINGLE TUBE (V = 11 ft/sec)

IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING



120.00

100.00 --
co

80.00-
60.00

La
mU 40.00

20.00

0.00

20.00

1000.00

100.00

M

6 10.00
0

1.00
ta
0
0

0.00 1.00 .00 5.00 4.00

TIME SEC RUN 614

0.00 100.00

FREQUENCY NZ

RUN 614

MEAN al 37.4
VAR = 373.

VERTICAL FORCES ON AN S-TUBE ARRAY (V = 11 ft/sec)
IN EI16 SAND WITH 10" ARRAY HEIGHT AND 6" TUBE SPACING

147

150.00



50.00

40.00

30.00
20.00 -
10.00

0.00

-10.00 -
-20.00 -
-30.00

0.00

100.00

N
10.00

J

cr

0
0

1.00

.10

1.00 .00 .00

TIME - SEC

4.00

RUN 615

0.00

RUN 615

MEAN = 5.34

VAR = 73.4

Avw04(k4

I a 1

111/4111WAI\Y)

50.00 100.00 150.00

FREQUENCY - HZ

148

HORIZONTAL FORCES ON AN 8-TUBE ARRAY (V = 11 ft/sec)
IN E116 SAND WITH 10 " ARRAY HEIGHT AND 6" TUBE SPACING



100.00

80.00 -

60.00 -

40.00

20.00

0.00 -

-20.00
0.00

100.00

N
10.00

1
1-I

1.00
0

.10

4
1.00 4.00 3.00

TIME - SEC

4.00

RUN 617

a

RUN 617

MEAN = 11.6

VAR = 177.

0.00 50.00 100.00

FREQUENCY - HZ

149

150.00

VERTICAL FORCES ON A SINGLE TUBE (V = 5 ft/sec)
IN EI16 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING



40.00

30.00

20.00 --

10.00 t
0.00

10.00

20.00
0.00

150

4 4

31.00 2.00 3.00

TIME - SEC

4.00

RUN 620

N
1.00

J

1.4

tn
.10

0
-J

.01

a.

RUN 620

MEAN la -.312

VAR 12 244

.10E-OZ -4 4

3.00 50.00 100.00

FREQUENCY -

150.00

HORIZONTAL FORCES ON A SINGLE TUBE (V = 5 ft/sec)
IN E116 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING



200.00

co 150.00

I 100.00

La
0
oc 50.00
0

0.00
-50.00

0.00

1000.00

N

100.00
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1

w
3
0
a.

10.00

1.00

1.00 2.00 3.00

TIME - SEC

4.00

RUN 618

RUN 618

MEAN = 41.8

VAR = 800.

f

0.00 50.00 100.00

FREQUENCY - HZ

151

150.00

VERTICAL FORCES ON AN 8-TUBE ARRAY (V = 5 ft/sec)
IN EI16 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING



80.00

60.00 -

40.00 4-

20.00 -

0.00

-20.00 -

-40.00
0.00

100.00

N

10.00

-J

>-
I-
1-4

1.00

.10

1.00 2.00 3.00

TIME - SEC

4.00

RUN 619

1.00 50.00

RUN 619

MEAN = 3.68

VAR = 138.

100.00

FREQUENCY - HZ

152

150.00

HORIZONTAL FORCES ON AN 8-TUBE ARRAY (V = 5 ft/sec)
IN EI16 SAND WITH 20 " ARRAY HEIGHT AND 6" TUBE SPACING



N

1

100.00

80.00 -

60.00 .-

40.00 .-

20.00

0.00 -

-20.00
0.00

153

100.00

10.00

1.00

.10

1.00 4.00 4.00 4.00

TIME - SEC RUN 621

RUN 621

MEAN VS 12.1

VAR = 230.

0.00 50.00 100.00

FREQUENCY - HZ

150.00

VERTICAL FORCES ON A SINGLE TUBE (V = 7 ft/sec)
IN EI16 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING



40.00

30.00 -

20.00 -

10.00

0.00 i\)14P

-10.00 -

-20.00 --
0.00

1.00

.10

.01

.10E-02

14

4

.00 2.00 3.00 4.00

TIME - SEC RUN 624

154

0.00 50.00 100.00

FREQUENCY - HZ

HORIZONTAL FORCES ON A SINGLE TUBE (V = 7 ft/sec)
IN EI16 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING

150.00



200.00

to 150.00
1
I 100.00

W

50.00
0

0.00

50.00
0.00

1000.00

100.00

10.00

1.00

1.00 2.00 3.00 4.00

TIME SEC RUN 622

0.00
4

50.00

RUN 622

MEAN = 49.5

VAR = /167

100.00

FREQUENCY HZ

155

150.00

VERTICAL FORCES ON AN 8-TUBE ARRAY (V = 7 ft/sec)
IN EI16 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING



80.00

60.00 -

40.00

20.00

0.00

-20.00

-40.00
0.00

100.00

10.00

1.00

.10

1.00 .00 3.00

TIME - SEC

4.00

RUN 623

156

0.00 50.00 100.00

FREQUENCY - HZ

150.00

HOR12ONTAL FORCES ON AN 8-TUBE ARRAY (V = 7 ft/sec)

IN E116 SAND WITH 20 " ARRAY HEIGHT AND 6" TUBE SPACING



160.00
140.00
120.00
100.00

80.00
60.00
40.00
20.00

0.00
-20.00

1000.00

100.00

10.00
0
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1.00

3aO
a.

TIME - SEC RUN 625

RUN 625

MEAN ix 12.8

VAR al 276.

A i

51.00 100.00

FREQUENCY - HZ

VERTICAL FORCES ON A SINGLE TUBE (V = 9 ft/sec)
IN EI16 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING
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150.00



60.00

40.00

w 20.00

0
ts. 0.00

20.00

1.00

-J

.10

.01

.10E-02
0.00 50.00 100.00

1.00 4.00 4.00

TIME SEC

4.00

RUN 628

RUN 628

MEAN = 1.41

VAR Oa 25.3

l'iti4(440000,1

FREQUENCY HZ

HORI:ONTAL FORCES ON A SINGLE TUBE (V = 9 ft/sec)
IN EI16 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING
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150.00



250.00

co 200.00
1
I

c.)
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1000.00

1
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TIME SEC RUN 626

N
,, 100.00

10.00

1.00

RUN 626

MEAN = 51.2

VAR =2 1090

0.00 50.00 100.00

FREQUENCY HZ

159

150.00

VERTICAL FORCES ON AN 8-TUBE ARRAY (V = 9 ft/sec)
IN E116 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING
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0
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20.00

40.00

100.00

10.00

1.00

.10
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0.00 511.00 100.00 150.00

FREQUENCY HZ

HORIZONTAL FORCES ON AN 8-TUBE ARRAY (V = 9 ft/sec)
IN E116 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING
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TIME - SEC

4.00

RUN 629

RUN 629

MEAN = 9.80

VAR = 245.

0.00 50.00 100.00

FREQUENCY - HZ

VERTICAL FORCES ON A SINGLE TUBE (V = 11 ft/sec)
IN E116 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING
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150.00



40.00

30.00 -

20.00 -

10.00 -
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-20.00
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1.00

.10
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.10E-02

1.00 2.00 3.00

TIME - SEC

4.00

RUN 632

0.00 50.00 100.00

FREQUENCY - HZ

HORIZONTAL FORCES ON A SINGLE TUBE (V = 11 ft/sec)
IN EI16 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACI.L
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150.00
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TIME SEC
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RUN 630
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VERTICAL FORCES ON AN 8-TUBE ARRAY (V = 11 ft/sec)
IN EI16 SAND WITH 20" ARRAY HEIGHT AND 6" TUBE SPACING
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HORFIONTAL FORCES ON AN 8-TUBE ARRAY (V = 11 ft/sec)
IN EI16 SAND WITH 20 " ARRAY HEIGHT AND 6" TUBE SPACING


