Appendix A

Laboratory Compressive Strength Data



Properties of set # 1
Curing Time: ( 3 Days')

Frequency ( 20Hz )

Height
{in)

Time
(s)

Velocity

{inis)

Area

{in?})

Force

to)

E(psi)

T (psi)

AVG
(£)

S1,3 L] t1

11.75

7.60E-05

154605

2828

61293

5020565

2168.9

32,3 t t1

11.813

7.70E-05

153408

28.26

59231

4843178

2095.832

11.563

7.70E-05

150162

28.26

4738157

1888.019

4899967

2051.28

Sqarts

11.438

7.80E-05

146635

2826

53916

4516241

1907.839

Sa4.13

11.825

7.90E-05

147152

28.26

69338

4548161

2455.338

333- t:l

11.625

7.8CE-C5

147152

28.26

81348

4548161

2878.529

4537521

2413.91

Sy3,ta| 11.5 | 8.00E-05 [143750| 28.26 | 40816 | 4340300/ 1444.314
Sao3.t4| 11.25 | 7.70E-05 | 146104} 28.26 | 65875 | 44835608 2331.04
Saz. %] 11.375 | 8.00E-05 | 142188 28.26 | 57295 | 4246459 2027.414

4356789

1934.26




Properties of set# 1
Curing Time: ( 7 Days )

Frequency ( 20Hz )

Sample

Heght

Time

Velocity

Force {Ib)

E{psi)

fe(psi})

AVG
(E)

AVG
(fe)

Si7,t | 11.75 | 7.60E-05| 154605.3| 28.26 | 77170.56 | 5020565 | 2730.73
Sz7.% | 11.688 | 7.50E-05| 155833.3| 28.26 |85144.32|5100641| 3012.89
Sinty 12 | 7.80E-05]153846.2| 28.26 | 61033.92 | 4971384 | 2159.73

5030864

2634 .45

Siz.ty | 11.75 | 7.70E-05| 152597.4| 28.26 | 90080.64 | 4891008 | 3187.57
S27.% ] 11.75 | 7.80E-05] 150641 | 28.26 | 92548.8 | 4766401| 3274.9
S37.t: | 11.563 | 7.50E-05] 154166.7] 28.26 | 96057.6 4992120 3399.07

4883176

3287.18

81,7 L t24

11.75

7.90E-05

148734.2

28.26

90935.04

4646496

3217.8

Siz.ta

11.825

7.70E-05

150974

28.26

82392

4787457

2915.5

Sa7,tay

11.625

7.60E-05

152960.5

28.26

86853.12

4914313

3073.36

4782768

3068.89




Properties of set # 1
Curing Time: ( 28 Days )

Frequency ( 20Hz )

Sample

Height
{in)

Time

{s)

Velocity

{inis)

Area

{in?)

Force {Ib)

E(pst)

re(psi)

AVG
{E)

AVG
{f.)

Sizs.t; | 11.875 | 7.50E-05| 158333.3| 28.26 | 100704 | 5265611} 3563.43
Sazs,t ] 11.938 | 7.50E-05]159166.7| 28.26 | 99571.2 | 5321184 | 3523.4 | 5247378
S328. % | 11.75 | 7.50E-05|156666.7| 28.26 | 123580.8 ; 5155339 4372.99

3819.96

s1.28 y t3

11.812

7.50E-05

157500

28.26

96249.6

5210329

3405.86

Sozata

11.838

7.6CE-05

157072.4

28.26

2372064

5182074

2862.51

5229339

53.23 v ta

11.75

7.40E-05

158783.8

28.26

94541.76

5295614

3345.43

3237.83

Si28.t24

11.75

7.60E-05

154605.3

28.26

117321.6

5020565

4151.51

Sazs. t2a

11.875

7.50E-05

158333.3

28.26

1252896

5265611

4433.46

5183929

Si28, 2

11.875

7.50E-05

158333.3

28.26

135734 .4 | 5265611 1

4803.06

4462.68
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Properties of set # 1

Curing Time: { 14 Days ) Frequency ( 20Hz )

Height Time Velocity
Sample

Area Force { b} E{psi} f.ipst) AVG AVG
' (E) (fe)

tin) {(s) {infs) {in?})

Sq4,t | 11.938 1 7.70E-05155032.5| 28.26 | 9596544 | 5043349 | 3385.8

S,14, 1] 11.938 { 7.70E-05 [ 155032.5| 28.26 | 100233.6 | 5048349 | 3546.84 | 5139294 | 3768.59

S314,1 ] 11.938 { 7.50E-05| 158166.7] 28.26 | 123302.4 | 5321184 | 4363.14

Sq14.t | 11.875 | 760E-05] 156250 | 28.25 | 73819.2 | 5127554 2512.14

S24a.t3 | 11.875 | 7.70E-05 [ 154220.8| 28.26 [ 93213.12 | 4595625 | 3298.41 | 5043048 2843.37

S;14.tz| 11.75 } 7.60E-05][154605.3]| 28.25 | 825876.16 | 5020565 | 2925.55

Syq4.tae] 11.875 | 7.40E-05] 160473 | 28.26 | 88371.84 | 5408886 3127.1

So1s.t2e] 11.5 | 7.40E-05]155405.4} 28.26 | 73658.88 | 5072666 | 2606.47 | 5159059 2868.46

Syrartas] 11.875 | 7.708-05 | 154220.8} 28.26

81157.44 | 4995625 | 2871.31




Properties of set # 2
Curing Time: { 3 Days )

Frequency ( 40Hz }

Sample

Height

{in)

Time

(s}

Velocity

{in/s)

Force

{I1b)

Eipsi)

f.{psi)

AVG
{E)

AVG
(re)

s1,3 L] t'1

11.813

7.90E-05

149525

28286

88562

4696059

3133.828

-sz.:l y 4

11.75

7.90E-05

148734

28.26

71191

46456486

2519.134

S Y

11.625

7.90E-05

147152

28.26

&3008

4548161

2441.885

4630238

2698.28

Si3: 1y

8.00E-05

146094

28.26

76544

4432985

2814.709

Sa3.4

11.75

8.1 OE-QS

145062

28.25

71760

44138873

2838.278

Sia2,t3

7.9CE-Q5

147152

28.28

85524

45431861

3025.344

4483673

2793.44

Si13.t2a| 11.75 | 8.00E-05 [146875| 28.25 | 54922 | 4531060 1943.439
Sa3, | 11.875 | 8.10E-05 | 146805 28.26 | 78120 | 4514413 2764.331
S;3, 1| 11.875 | 8.00E-05 | 148438| 28.26 | 80303 | 4627978 2841.58

4557817

2515.45




Properties of set # 2
Curing Time: ( 7 Days )

Frequency ( 40Hz )

Sample

Height

{i

Time

Veiocity

{inis)

Area

{in?)

Force {Ib)

E{psi)

fc(pst)

AVG
(E}

AVG

{re)

Si7,t | 11.688 | 7.60E-05|153782.9| 28.26 | 1047935 | 4967297 | 3708.2
S_z.-,r,_ t, | 11.688 | 7.50E-05|155833.3| 28.26 | 69292.8 | 5100841 2451.97
Si7.t | 11.75 | 7.80E-05| 150641 | 28.26 103555.2 | 4766401 | 3664.37

4544780

3274.85

11.

¥.70E-05

1317887

28.2%

SC269.78

4835114

3184.26

11.688

7.8CE-05

1498397

28.286

904259.84

471383C

3200.99

11.688

7.50E-05

135833.3

28.25

892642 88

510C841

2278.23

4885195

3224.49

S!,T 1 t2-1

11.813

7.€0E-05

1495253

28.25

85780.16

468€059

2327.68

Sa7, tas

11.813

7.70E-05

1534061

28.25

64138 .4

45432178

2270.57

Siz,t

11.75 .

7.60E-05

1548053

25.25

87707.52

502G565

3103.59

488c20

2587 .28




7 Properties of set # 2
Curing Time; ( 14 Days )

Frequency ( 40Hz )

Sample

Height

Time

Velocity

Area’

Force {1b)

E (psi)

Fe (psi)

AVG

AVG

Sg14. 1

11.373

7.00E-03

162500

28.26

85808.64

5546385

3036.4

Sa1a: ty

11.313

7.00E-05

161607 1

28.26

90840

5485613

3214.44

5580111

S1.140 b

11.375

6.80E-05

16485851

28.26

78879.36

5708323

2791.2

3014.01

-
=
<~
in

7.4CE-0Z

158783.8

83751.04

S25Lt14

2740.52

11.75

7.40E-05

158783.8

36853.12

5285514

3073.36

5276885

11.638

7.4CE-05

157939.2

718535.C4

5238428

2542.64

2918.84

Sq140 124

11.75

7.50E-05

156666.7

28.26

93592.32

5155338

3311.83

Sz, t2g

11.75

7.50E-05

156666.7

28.26

87991.68

5155339

3113.65

5155339

53‘14 1 t24

11.75

7.50E-05

156666.7

28.26

97862.4

5155338

3462.93

3296.14




Properties of set # 2
Curing Time: ( 28 Days )

Frequency ( 40Hz )

Sample

Heignht

{ir)

Time

Velocity

Area

{in®)

Force (b ) AVG

(E}

E(psi) | f.ipsi)

AVG
(f:)

31'23 1 t1

8.90E-05 | 165760.9] 28.25 o 5771226 Q
Sazs.ty| 11.5 | 6.90E-05|168666.7| 28.25 | 8288524 5834472 | 2932.28 | 5758220
Szza. 1| 115 | 7.00E-05]164285.7] 28.26 | 89131.2 5668963 3153.97

3043.13

31,23' t:

158248.6

28.25

G728€.4 | 5325529 | 344255

S22, t;

1680102.7

23.25

1025048 | 5383957 | 3630.74 | 5335367

3836.

[o}]
h

S.2s, 2| 11.888 | 7.3CE-05]180102.7| 28.26 | 98236.8 | 5383957 3476.18
Sz tae) 1173 | 7.40E-05/158783.3| 28.25 | 86188.8 | 5295614 | 3049.85 5343891
Sz, tg.;! 11.813 | 7.40E-05 | 158623.4} 28.25 Q0 5382100 0

3283.01




Properties of set # 3
Curing Time: ( 3 Days )

Frequency { 10Hz )

Sample

Time

(s)

Velocity
{in/s )

Area

(in?}

Farce

{Ib)

E{psi)

fe(psi)

AVG
{E)

AVG
(f]

813,11

7.10E-05

162852

28.26

79924

5570457

2828.161

Sa3. 14

7.00E-05

164286

28.26

103938

5668963

3677.962

s3,3 t t‘1

7.10E-05

164613

28.26

106310

5691551

3761.868

5643857

3422.66

s‘l.‘n t3

7.30E-05

160103

28.26

57996

5383957

2052.246

Saa. 13

11.625

7.20E-05

161458

28.26

80555

5475515

3204.348

Sz, 1

¥

11.688

7.30E-05

160103

28.26

100138

5383857

3543.439

5414476

2933.34

31,3 ' t24

11.825

7.20E-05

161458

28.26

100522

5475515

35857.028

S, te

11.625

7.30E-05

159247

28.28

82676

5326529

2925.554

S33.t

11.75

7.30E-05

160958

28.26

89700

5441693

3174115

5414579

32189




Curing Time: ( 7 Days )

Properties of set # 3

Frequency { 10Hz)

Sample

Height
(in)

Time

(s)

Velocity
{in/s )

Area

{in?})

Force {1b)

E (psi)

re(psi)

AVG
(E)

AVG
(e}

Si7.t [ 11.563 | 7.20E-05{160590.3| 28.26 | 94161.6 | 5416797 | 3331.97
S21,% | 11.563 7.10é-05 162852.1| 28.26 | 98428.8 | 5570457 | 3482.97
Sa7.% | 11.5 [7.00E-05|164285.7} 28.26 | 116467.2 | 5668963 | 4121.27

5552073

3645.41

Si7.t: | 11.5 |7.10E-05|161971.8| 28.26 | 63882.24 | 5510399 | 2260.52
S.7.t: | 11.5 |7.10E-05{161871.8| 28.26 | 106022.4 | 5510399 | 3751.68
Si7.t; | 11.563 | 7.10E-05 [ 1628521 28.26 | 10728 | 5570457 3882.8

5530418

3298.33

Se7.t2

11.75

7.30E-05

160958.9

28.26

103171.2

5441693

3850.79

Sz7. 124

11.75

7.30E-05

160958.9

28.26

§7138.24

5441693

3083.45

S37.ta

11.75

7.40E-05

158783.8

28.26

112569.6

5295614

3983.35

5393000

3572.53

A-10




Properties of set # 3
Curing Time: { 14 Days )

Frequency ( 10Hz )

Sample

Height

Time

Velocity
in's )

Area

{in?)

Force (Ib}

E(psi)

fe{psi)

AVG
{E}

AVG
{(r)

5820805

Sy te| 11.5 | 6.90E-05| 166666.7| 28.26 | 92737.92 | 5834472} 32816
Sa44st | 11.625 | 7.00E-05 [ 166071.4] 28.26 [ 1211136 5792872 | 4285.69
Saist | 11.5 |6.90E-05|166666.7| 28.26 | 102038.4 | 5834472 3610.7

3726

Siarta

11.75

7.10E-05

165493

28.26

87043.2

5752586

3080.08

52.14 1 t3

11.688

7.00E-05

166964.3

28.26

111811.2

5855328

3956.52

5800262

Siua.tz

11.825

7.00E-05

166071.4

28.26

89605.44

5792872

3170.75

3402.45

Si1sstae| 11.75 | 7.10E-05| 165493 | 28.26 | 126144 | 5752580 4463.69
Ss440%24| 11.688 | 7.20E-05|162326.4 28.26 96912 | 5534550 3429.3 [ 5627012
Siqa.t2a]| 11.75 | 7.20E-05| 163194.4| 28.26 | 118934.4 | 5583901 4208.58

4033.86

A-11



Properties of set # 3
Curring : { 28 Days )

Frequency ( 10Hz }

Sampie

He:ght

{in)

Time

{5}

Velocity

{inis)

Area

{in)

Force {Ib)

E{psi)

Fo(psi)

AVG
(E)

AVG
(r.)

S12s,t: | 11.625 | 6.80E-05]170955.9| 28.26 | 840G0.84 | 6138640 | 2975.93
Sz, ty | 11.563 | 6.70E-05]172574.5 28,25 | 108115.2| 6255441 | 3825.73
Sizs, 1| 11.583 | 6.60E-05}175189.4| 28.26 0 6446436 0

6280172

3400.83

Siza.tz | 11.688 ; 5.80E-05| 171375 | za.zs 0 5204824 0
Sa28.t3 | 11.825 ) 5.80E-05|170955.5] 28.25 | 133641.6 | 6138840 4729

|
S:os. 3| 11.825 | 8.2CE-C5[170653.57 28.23 | 140476.8 | 6138840 4970.27

8160701

484594

Si2s, t24] 11.813 | 7.00E-05| 168750 | 28.25 6612 | 5981245] 34283
Sz29.t2a| 11.875 | 5.90E-G5(|172101.4] 28.25 | 115125.4 | 6221185 | 4215.37
Sane, tze| 11.813 | 6.90E-05]171185.7 28.25 0 6155871 0

6115434

382234

A-12
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Appendix D

Concrete Test Results — Control Samples

Law Engineering and Environmental
Services, Inc.

April 1998.
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Appendix E

Concrete Test Results — Control Samples

Law Engineering and Environmental
Services, Inc.

September 1998.
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LAW:-

EMSINSSAING AND EMYIRONMENTAL SEAVICES

' CONCRETE TEST REPCORT
FAU / FDOT o JOB NO: 40522-7-7891

CLIENT:

LAS NO:

MIXID: 51-4709 SPECIFIED STRENGTH: " 4,000

MIx DESC: Drilled Shaft

FIELD INFORMAT]ON FIELD TESTS
(SPECIFIED RANGE)

'
IPROJECT: FAU Vibration Menitoring

DATE SAMPLED: 9/1(0/88 8Y: LAY JB SLUMP:  gw
imimMe 8aTcHED:  10:25 a.m. SAMPLED: 11:135 a.m. PEACENTAIR: N 1.
| BATCH PLANT: Florida Rock UNIT WEIGHT: N 1.
"TRUCK/TICKET: 708/82 DATE RECEIVED:  §/10/98 MIVAIR TEMP:  30°/28°( . ,
COMPRESSION TEST RESULTS
| CYLINCER CiaMeETzR AREA CaTE TEST AGE MAX LOAD COMP. STRENGTH |FRACTURE
NUMBER (IN.} {SQ. 1IN TESTZD {DAYS) {Los.) (psi) TYPE
1A 5.C0 28.27 9/10/98 4 hours 400 14
: 18 6.C0 28.27 8/10/98 4 hours 350 12
; 1C 800 23.27 8/10/98 - 4 hours| 400 1a
2A 6.G0 28.27 9/10/98 6 hours [ 5500 194
23 6.00 28.27 9/10/98 § hours | 4400 1is
.2C §.06 | 2:8.27 §/10/88 5 nours | 5300 5 13
3A §.0C - 23.27 5/10/¢8 S hours | 30000 L 1381
38 ' 5.00 L2527 L G/1C/83 S nours | 32500 1149
3¢ ioo | 2227 | §/10/38 | 3 hours|31000 | Igos
4A £.00 @ 22.27 | 8/16/%8 | 12 hcurs | 44000 . 1335 A |
43 5.00 | 282.27 - i 8/i0/%8 | 12 hours | 42500 L iies ! |
| 4 £.3C 22,27 : ¢/i0/¢8 12 hours | 43CCC ' 1581 t ;

P33 OTHERWISE INDICATEE, ALL TESTS WEAE PEAFCAMED iN SENERAL ACTTADANGCT WITH ASTM 229 AND ASTM 7221,
OENOTES CURED INFIELD  « <« DENCTES LOW SIMPOESSIVE 3TRENGTH
RACTURE TYPS 1S INDICATED 3Y LITTER: 74) SONS B) CONS 3 SPUT {C; CONE AND $HEAR (D) SMEAA (T} COLUMNAA
RE TYPE NOT APPLICAZL S WHEN SYLUNCSAS TESTI0 IN ACCSRADANCS WITH ASTM 21271, ’

POUR LOCATION:  24-4inch and 35-inch dizmetar shatis

REMARKS: 10 galicns wazar zécec +

RESPECTFULLY SUBMITTED




LAW-

ENGINEEARING AND ENVIAONMENTAL SEAVICES

. Pagae 2
I CONCRETE TEST REPORT
CLIENT: JOB NO:
Ivao.JECT: LAB NO:
IMx iD: SPECIFIED STARENGTH:
MIX DESC:
L FIELD INFORMATICN FIELD TESTS
; (SPECIFIED RANGE)
DATE SAMPLED: . 8Y: SLUMP:
lIME BATCHED: SAMPLED: PERCENT AlIR:
ATCH PLANT: . ' UNIT WEIGHT:
!RUCKH'ICKET: CATE RECEIVED: MIX/AIR TEMP:
! _ COMPRESSION TEST RESULTS
, CYLINDER CIAMETER . AREA DATZ ! TESTAGE MAX LOAD COMP. STRENGTH IFRACTURE
i NUMBER {INL) (ST, IN) TESTEQ.‘ {DAYS; . {Lbs) (psi) r=
!, 5A . 5.00 | 28.27 $/11/1 1 day 81,000 2865
- 58 5.00 28.27 9/11/99 1 day 7,000 3077
.~ B6A . 6.00 28.27 8/13/89 - 3 davs 123,000 4350
! 68 §.60 28.27 5/13/55 3 davs | 127,000 4237
v 7A 6.00 28.27 | 8/17/35 7 days | 139,000 4915
i 7B £.00C 25.77 L §/17/8¢ 7 days | 140,000 4532 |
! BA - 6.CC 22.27 | /24759 14 davs | 147,500 2217
88 §.CC 22,27 | 3/23/88 | 14 debs @ 123,600 | 3233 ;
L 5.00 28.27 i10/08/99 | 28 cays | 161,000 i  38%3
! .98 6.CC 73.27  (i0/08/¢8 . 28 <eys | 186,0CC 5871
A i
! i . %
OTH : TED.ALL TESTS WESE PERFCAMED IN GENES SCROANCE WITH ASTM 239 AKD ASTM 1331
£ TYPE NCT APPLICABLE WHEN CYLINGERS T25-20 IN ACESRGANGE Wit Ao S (&) STkl
POUR LOCATION:
+
REMARKS:

RESPECTFULLLY SUIMITTED




LAWY

ENGINEEAING AND ENVIRONMENTAL SSRAVICES

CONCRETE TEST REPORT

CLIENT: FAU / FDOT JOB NO: 40522-7-789:
!'ROJECT: FAU Vibration Monitaring LAB NO:
qu 0. 51-4705 SPECIFIED STRENGTH: 4,000

MIX DESC: Drilied Shaft

l__.__———— FIELD INFORMATION FIELD T=Z57S
. (SPECIFIED RANGE)

paTE saMPLED:  9/10/98 8Y: LAW JB SLUMP; g"
!ME BATCHED: 10:25 a.m. SAMPLED: 11:15 a.m. PERCENT AIR:
TCH PLANT: | ‘ UNIT WEIGHT:

STAUCKTICKET. 708/82 DATE RECEIVED: 9/10/98 MIX/AIR TEMP: 30°/28°(

COMPRESSION TEST RESULTS

CYLINDER CIAMETER AREA DATE TEST AGE MAX LDAD COMP. STRENGTH IFRACTURE
NUMBER {IN) (SQ. IN.) TESTED (DAYS) | (Lbs.) (psi) TYEE
s1.1 6.00 28.27 9/24/9% [ 14 160,000 5659

s2.1 §.00 28.27 5/24/59 14 162,000 5730

$3.1 5.00 28.27 . | ¢/24/%¢ | 14 154,000 5447

1.2 £.50 28.27 10/08/39 28 | 162,00C 5978

2.2 €.00 .27 10/08/¢9 | 28 : 172,00C 5084

s3.2 | s.00 28.27 10/08/93 28 | 171,000 §153

1
i
|
;
t | !
! | ; |
: i
f i |
I i 1
| i
i i

H t

OTHERWISE NDICATID, ALL TE5TS 'WEFE PSAFTAMED iN JEMEAAL ACTORIANCE WITH ASTM CU9 AND ASTM D221,
CURED INFIELD < « ¢« TENCTES LOW LUMPRESSIVE 3TRENGTH

AGTURE TYPE 1S INQICATED 3Y LI =A: {A) SONE /B) CONE 3 SPLIT /C CONE aNG SHEAR D) SHEAR (E) JTLLMNAR

AE TYPE NCT APPLCASLE WEN SYUNCERS TESTED INACITADANCE ‘NITH ASTM 01235,

IPOUR LOCATION:  Surface cylinder

il
)
e

T8 aad = - -
A0 gaiichns water acded 2

(4

LLY,BUBMITTED




LAW

ENGINEZAING AND ENVIRONMENTAL S$ESAVICES

Page 2
CONCRETE TEST REPORT
CLIENT: JOB NC:
ROJECT: LAB NC:
SPECIFIED STRENGTH:

MiX DESC:
, FIELD TESTS

FIELD INFORMATION

(SPECIFIED RANGE)

DATE SAMPLID: BY: SLUMP:

IME BATCHED: SAMPLED: PERCENT AIR:

ATCH PLANT: UNIT WEIGHT:
RUCK/TICKET: DATE RECEIVED: MiXAIR TEMP:
COMPRESSION TEST RESULTS
CYLINCER DIAMETER AREA DATE TEST AGE MAX LCAD COMP. STRENGTH |FRACTURE
NUMBSER (IN.} | (scNy TESTED (DAYS) (Lbs.) {psi) TYPE
5A 6.0¢ | 28.27 9/11/9% 1 day 81,000 | 2865
53 6.5C ] 28.27 9/11/8% - 1 day 37,000 2077
BA 6.CC 1 28.27 €/13/29 3 days 123,000 4350 !
68 §.0C . z8.27 8/13/86 3 days 127,000 4432
7A 6.0C ; 28.27 9/17/99 7 days 133,000 4916
78 6.0C : 28.27 §/17/%3 7 days | 143,000 4952
8A §.0C . og 07 &/24/93 14 days 147,50¢ P 5217 i
88 £.7C 28 27 §/24/99 14 days 12g,0CC 1 5233 :
9A §.C0 Zhiz  l0/08/Se 1 23 days . 131,000 | 583 |
A £ % - 2227 110/08/5¢ 28 cdays | .138,0C0 . s5g7: i' :
1 | | i i
. ! I ; ! i
{ ' ] B
555 OTHERWISE INCICATED AL TS WIRE FEIFCAMED (N GENEAAL ACSTACANCE 'MITH ASTM 039 AND ASTM 25331
DENQTES CURED N FIELD 2w SCMPRESSIVE STRENGTH
- RE TYPS IS INDICATED 3Y UT SNE 7B} SONE 3 3PLT (C) CONS ANG 3RZAA /0) SEEaA (I STLUMNAR
TURE TYPE NCT ARPPLICAZLE AHEN J¥ NLCEAS TESTEC N An.::RDANC.. WITHASTM 21301,

| POUR LOCATION:

N REMARKS:

RESPECTFULLY SUBMITTED



LAW -

ENGINEEAING AND ENYIAQRMENTAL SEAVICES

CONCRETE TEST REPORT
cLiENT: FAU / FDCT JOB NO: 40522-7-7851

PROJECT: FAU Vibration Mcnitoring LAB NO:

MIX ID: 51-4709 SPECIFIED STRENGTH: 4,000
Mix DESC: Drilled Shaft

FIELD INFORMATION = FIELD TESTS—
(SPECIFIED RANGE!

DATE SAMPLED: §/10/¢8 BY: | AW JB suumP;  gn
ME 3aTCHED:  10:25 a.m.  SAMPLED: 11:15 a.m, PERCENTAIR: N 1.
ATCH PLANT: Florida Rock o UNIT WEIGHT: N1,

rRUCK/TICKET:  708/82 DATZ RECEIVED: G/1(/S8 MIX/AIR TEMP:  3(Q° /28 °c
| COMPRESSION TEST RESULTS

CYLINDER DIAMETER | AREA DATE TESTAGE | MAXLCAD COMP. STRENGTH |FRACTURE
NUMBER (N (SQ. N TESTE! (QAYS) | (ss) (psi) TYPE
1A 6.00 | 28.27 ¢/10/98 4 hours | 400 14
18 6.00 | 28.27 5/10/98 4 hours ! 350 12
1C soc | 28.27 5/10/58 t hours | 200 1
zA 6.00 | 28.27 ¢/10/88 6 hours | 5300 194
28 6.0 | 28.27 ©/10/58 § hours | 44CC 135
2¢ 6.0C | 2%.27 §/10/98 6 hours , 53C0 137
3A 2cc | 2307 lg/iores |5 nours 300CC 1061
3B 3.00 L2827 ; §/10/88 € heours @ 3ZEQD 1142 |
3¢ s.0¢ i 28.27 | §/1C/%8 S hours | 310C0 1095 |
aa . §.0C  23.27 | £/10/88 1 12 hours  20GC 1338 | g
48 §.00 ; 23.27 ¢/13/%8 | 12 hours: 32300 133
ac §.00 | z3.27 | 8/10/58 | 12 hours : 433CC T |

NLERS OTHERWISE INDICATED, AL. TESTS ‘WEAE AERFCRMED IN GENERAL ACTTRTANCE WITH ASTM 329 AND ASTM 21231,
DANCTES CURED IN FIELD < < < CENOTES LW SCMPRESSIVE STRENG T
PACTURE TYPE 'S INCICATED 3Y LETTER: 1A SONE (BY CONE 3 5PLIT (C) CONE AND SAEAA ‘D) SmEAA (S STLUMNAR
£ TYPE NOT APPLICABLE WHEN ZYLINCESS TISTID INACSOASANCE WITH ASTM 21231,

g POUR LCCATION:  Z1-inch and 36-inch dizmeisr shatis

1 o/ I RESPECTFULLY SUBMITTES

—




LAW-

ENSINZEAING AND ENYIAONMENTAL $TAVICES

| CONCRETE TEST REPORT

l':zcusm': FAU / FDCT JC3 NOC: 40522-7-7881

' prOJECT: FAU Vibration Mcnitaring LAB NO:

iaxip: 51-4709 SPECIFIED STRENGTH: 4,000

MIX DESC: Drilled Snatt
’ FIELD INFORMATION FIELD TESTS

parz sampL=D:  9/10/98 3. LAW JB - SLUMP: g"
TmeE 3aTcHED: 10:25 a.m. SAMPLER: 11:15 a.m. PEACENT AIR:
-‘;.h.?-" : s -
"BATCH PLANT: - UNIT WEIGHT:
TaUcTicksT: 708/82 DATE RECEIVED: §/10/GE MEVAIR TEMP: 30°/28°C
5y COMPRISSION TEST RESULTS
g i -
SeyuncER ClaMETER | AFEA CATE TESTAGE MAX LOAD COMP, STRENGTH |FRACTURE
KINUMBER {IN.} | (sSmN) TESTED (CAYS) fLys.) (psi) TYpS
5.c0 | 23.27 9/24/95 14 150,000 - 5653
8.0 i 23.27 S/zc/cs 11 is2,000 3730
2 ; o7 h * - - -
6.CC P 28.25 &/24/33 14 134,000 5447
i
§.CC 1 2%.27 ¢ 1orog/es 28 | 133,00C £273
£.C3C PoZ22.27 £ ig/ce/sa 0 22 172,2CC gegs '
5.LC 2.2 poiljlg/ze o 2B 174,36C 5133
? | .
i ! : i
| ! i ;
} ; : i ! '
E i

} : : !
NLZSS STHEAWISE '‘NCICATES, ALL TESTS WEAS SEOFTAMES IN GENERAL ASISAZANCE MNTH ASTM 333 4NC ASTM Z132t.

TENCTIS SORED N FIELYD) 4« 4 SEMCTISE LOW TOMPARESIIVE ITRENMGTN
AASTUAE TYRE (S INCICATED IYLITTER: (A SONE ) SONE L 3PV ) SONE NG 3-EAA D) SREAA TE, STLLMNAR




APPENDIX F

P.I1T. METHOD

GLOBAL RAUSCHE LIKINS AND ASSOCIATES,
INC.(GRL)
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APPENDIX A: o

THE LOW STRAIN PULSE ECHO AND TRANSIENT RESPONSE METHOD
FOR PILE INTEGRITY TESTING

INTRCOUCTION

File integniy tas: metneds ¢! crives anc casi-in-sity
files Rave been devalcpad by saveral researzherss

Cusing filfering equizmen: ane mermcds. GAL'S low

stain test rmethod is  ez2sily apgliad,  qQuick,
inexpensive and, tnerafcre, reutinely apglied werlg-
wige. ORan all ziles o a sita are teste anc oretiem
piles are icertifiec fer gsiractive acaen,

The metcd uses signals rem a hang Reld hammer
impacting Me pile lop and generating a campressive
sress wave in the pile. Siress wave rellactiens kam
acn-unifarmities or the pile toe are coserved al he
pila log, procassed and irtergretad by the
experienced lest enginesr. The Pulse Echo Maethsd
(FSM) recards the pile oz veleciy 25 a luncticn cf
tirme.  The Transienl Resacrmsa Memmzd (TAM)
ciszlays U2 mobility, ie.. the rats of frecuenszy
ssectra of pile lop veloziv and forsa. FULT. combines
Bztn FEM anc TAM, ’

BACKGROUND

Wihar 2 long 13, sucs &3 2 precas) griven or iiled
snak ef pile, is stuck with a smeall kammer, 2 siress
wavz is ganeraiaz which ravels down e shad to the
pii2 Sonem where it is reflacize. When in2 raflesiad
sir@ss wave raturss (0 the mila {25, 2 mezsuratle iz
g mstien essurs, M tis raflactza wave ccours 2!
ne Torrest Urme and it ng oinar eartier r2flesion is
razewved at tha gile =z then e pife shaf is maos!

crozanly frae of majsr £atacs.

“ner 2 ligntveighi kand Relc Rammer sTikas he il
iCE. 2 sMal oie o2 molsn {vslesiyy) is generates
ang rmeasuras, Tn2 a2s3sziales gila syrams a2tz of
3usn A iow magnide tRal thay weuld 22 maszsures
dv. This tastis
insralore also Xtown 23 low syain integniyy tesi
Fowever, the lorge azziied oy e Fammer can ba
easily me2screc by instiumeniing 2 hammar iisail
Frmariy, 2 vaisoiy ressid ¢ a lassar gagraz2

e orse rascorz foaniarn informatza aszil e

lecatizn 2nz ormagmiuZe 2! iz sca-unidormites.

Unzer the assumplien ef presomional ferse ane

valceity reserds, and lor shert curaticn impac: pulse
the vel¢cily record may Be sufficient. One of T
distinguizhing fealures o! the Transient Respar:
Matnez2 (TAM) fs that it requires the measurement .
ben valaciy and ferca while the Pulse Ezno Methe
(PSM) cnly reiles an veiggiyy ragsrds. A seccn
citte:ance is tha cisplay of the TRM resulls in &
frequency <omain. FIM cfters pswerlul rezzs:
erhascement lechnigues and prasants thae resultis
curves as a funcizn of time,

STAESS WAVE FROPAGATION iN A PILE

An impas! apglied ta the pila tog generaies
mementary compressicn and a particle metion of
pile top surface, The compression is refalec o &b
forg2, F: the maticn causes a pariicle velocity. v. !
concrets, e sTess wave avels along the Sile wit
a svess wave spesc, ¢, ranging from 10.000 ¢
135,000 &/s (3.060 o 4,500 m/s).

E ¢

fA —

p

wrerz E is (e zile's elastic medilus 2nd p ils mas:
density. Figure 1 shows, in (he larm of 2 Grae-Cecd
plet, the g2t =! & swess weve in the pile. illusiraiing
tha arrval dmas of reflectica waves at the pile toc
£cth cr3ss sasiesnal changes and soil resisianc:
torses ganerzic ratection wawes. The pila tc;
vezeity is aifacied by and (herelfore incizalas Wi
artivz! ¢f ot lensiie and comgrassive raflecic
wWees, .

L

Figurz i Traveling stress waves 2ad ing prifsizs
cf in2 giie grefile ssumate.

C3. Gazw Agussoe Lars 23 Ass3saies, b2
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the reflecticn lram the pile tge 13 Nt raacily apparent
{as In the example of Figura 3). then the velogily is
usually multslied wilth 31 amplification luncticnwhese

agnitude is unity alimpac! incrzasing exzonentaly
wilh time uniil it reaches ity raximem intensily attime
2U/c after impact {2Ue is W2 ime which e sitess
wave requires ts rave! the il lengwh, L. and return).
In Figure 4, (he ugger gragr is Me same average
velccity trace as in Figura 3 tut aker an amefificaden
ct <0 was azplied. Nete mat the piie tce now is
clearly icentiiatle. Fericnger piies or srenger sciis,
aven higher amglificaiicn lacisrs may be used: s
process requires signal conciicning anc aigual
Srecessing eguipment with very lew ncise 10 signal
ratics. Il the toe signal is apparent, ther itis possitle
tg cznlirm the originally assumed wave spesz.

e s S— LT . . LY -

Ak S =, T - T -

TITANT AR
[EL]]T

il

AL
1] ]

Figur2 & Amghifizs averaga velesity anc asseiargticn
fr=rm the siangare PLT. cuisut,

Figuizdis :r.e stand 1 ingludes the
gczalaralicr and 2 exccnental
ar“"'x“:ac:n luncicr wih e multsiier at time 2U/e.
Treiite sacicninzludes e Slow numters avaraged
T‘te 2ssymed wave sfeed zag pile length 202 als?

rcluded i the culpul. A clearly incicatsd ICe signal
icgRiner wm a iairy sisagdy velzgiy vace betwesn
tm2 impac: and lce signg! ara s'2nz of 2 scunc pile,
Siorng veizciy variatisms may te he result of
changes i gile £:Css s2cion. eoncrate guality or sadl
resisiance. Forexamcle, ralathce inzraases in sie izp
velzcily mhay S2 e rssuil of 2ither 2 Sross seztgnal
cacreasa of @ soft szil izve:. In the atsense of sail
gsistange changes. cna igp vanialdcns are ceuseac oy
siie impecance changss. -2 gpile impesance is
cealined as

2re BLY. eutpull

en the Schom

-

—

Nz e AJED (2}

Z .-
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with A Being 4 pila’y 2rots sectional area. Thys. :
imgedance racucticn can be causad by 3 fasr2a
eizher in 3rea. A, or in the concrete’s meculus, E,
in geraity, g. Sinca teth medulus and density 2
rejatec o c=ngrele siengtn, it is fair to say t
impecance cizends ¢n ¢ross sactoral area ar
concrete quality.

in gene:al, reiatively sharsly deflined reflecticns a
awisutad o impecdance changes, slowly chang
reflegZcns are Mought ¢ be causad by the s3il.
tasic assumpaon lmits damage reccg'm.-n
Integrity 23zessment o sitvations which cozur cver
gisiance giver by ene impac: pulse wicth, Gracy
pile tazers therefcra cannst ka cetectec. On t
ciher hand, it the eflect of soil resisiance is kaov
trors reference gilas, then unusual shafis can e mc
easilyicdentified. Imgraved quantitative inlerpretatics
may reguire :ugnal matc"urg pile profile calcutadic:
and ecamoarissn with recorss ¢f other piles at
same sile (see section on PLT.WAP), Ectevenw
these more szphisicated metheds, ha guesiicn
the effect ¢f scil resistance still may not be clear.

The veiccity curve can aiso te ranaformed to
frequency dzmain (Figure S) and intergrete? in
manrner similz: to mchility ciscussed belaw. ¢
asdisena! kanstorm of the kansisrmed veiecity m:
be used to exirac: sigaificant reczrd perticns, calk
~Veicciy Raflezicrs”. gver a length scale.

- y———
— gy

s mm e mme  We.s VEms A e Vem s vmwos TS Y

[L ’|\/

Ama e s WA Em.s . vesm. e M e TR

Figurs 3: Velccily spesiyum

THE TRANSIENT RESPONSE METHCD

2 TRM remvires {21 Sk the pile lop meizn 3
e imoac: lerce ba maasureZ. This carcest &
ez~ bouewes (rom siandars  Nem-Desiruet
Tasting echncicgy. In fzsl e st applicansrs
NDT ic piles recuired ine maasurameni © cf toree &
veinziy ynger 2 siaady siale witralco whizh €t

¥ .
o -
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acply subsiantal forces at variable trequenzies.
Faruratety, the force frequancy spectrum of 3 hane
hele imgac: hammer it flat cver 2 relatively wice
frequency band. A simgle Rang held hammer ¢an
tnerefore aceguaizly preguce the (ragquency cam-
gonerts necessary ic test both well constuciad of
celective piles with TAM.

Tha starcard result ef TRM is a gict ¢! the regueney
specium of e ratiz of velgeity i lorge. This 32
callec mgeility is really the inverses of the imzecanse2
arg therefore 2n incication of tha zile's veiocity, viw).
resssnse 10 a parucular exsitatien .Icrce. Flw).

M{w) = v{w)/{a) )

A metility peak ocurs at a frequency indicative of
the tima when the velocity changes due (g a reflecten
frem the pile toe or an inermecdiate mpedarnce
recucticn.  Mgbility peaks occurting at regular
intersals are incicatva of a dominant frequency Al
The carrespending degth (L, - L, in Figure €} at
which the ¢hange gesurs is calculated from

x = cf2n! (4
—— - ~—— - ———— 4
— . ' [ —— ”a — -
— o
— v
e e WEe W . mme ey e am s s feam
=1
' | | .
\/'\ !
IJ% ‘
.._...' - i .
- - E LT ;-- - - — -— —  em.a
e — -
Sy = 5 E ] - L Ak Ll
P e P rRTEL IR P Cemr T T ] % o e e e T

Figura §: Matilitly with cynamic stifnesses
<Y

Furihersmora. civicing tha veleciy by fregueancy lead
i0 Ziszlecement Civicing lorce by dissiacemant ata
civen lrequancy l2aZs o W2 so-called cymanmic
stfiness.

£, = wfwiivle) = ZTML) {<:
wihera w and ! ara ine iresuency in radians sar

cazznd and Hi resgaeciively. [0 prasice, low
irequency vewes ara divicez by tha asssciates

(3041 33§-57g3

mekbility yielsing a so-Zalled cynamic stitiness. £
This quantity increases with dacreasing pile &
resscnse, Alew gile loe response is oflen the res:
of high scil resistance. Hewaver, it may aisa t
causec by hignly variatle pile properties or interr
gile g2mging and is therelore anly indireztly relates

guantitatve pile Sezring capacity. Hawevar, £,

calculated since it does provide 2 quantitative rest
for the evaluason of pile quality. Figure § shows ir
example of & mcbility and, a: the Betiem, U
asscciated €, values for several frequencies.

P.L.T.WAP SIMULATED RESPCNSET

PLT. yieles some form of pila top matien curv
Intargratatden ¢f these curves is left 1o ™ha mora <
lass experienced engineer. An invaiuabie aic in U
interpretation eiicel are similar curves aralytica!
develazed. The special purpese competer progran
PLTWAL™ (Pile Integrity Testing Wave Analys
Pregram) which is tasec on CAPWAPY (CAsa Fi
Wave Analysis Program). requires that the cescriptic
of pile and sofl are input. and generdies a3 an Quipt
pile tcp velacity vs. time or the mobility.

Alarge catalogue of these calgulaleZ respanses we
ecrmpiled as a guide fer record inlerpretaaon. On.
ene of mary possible demonstraticn cases = 3how
in Figure 7. It demanstratas the calculatec surves 19
a == wilh suiicient unilorm shalt resisiance t
recues the pile toe reflesion to 2 small puise. Th
pile wes assumed (3 have an enlarged ceniar saclic
wroich first sroducas a negative and larer 3 posidh
vaizeily respense. Ia the miccle cf the recard, 3 ver
slieht seconcary reflection can ba chservec. 1t wez
czuses when Te initialiy negative reflection lrom €
shiftinraas2 2zain razched the enfargad pile se2ic
arar rellezicrn 27 the (oo

T
TR

1
-
|

nEIEE
i -

Ficure I Caloulz:zd velceity ang mobility ior 270r
urilcrm pile.
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P.LT.WAP SIGNAL MATCHING

The PL.T.WAP program can also be emgicyed in (ne
inlerpretation ©f measurec PLT.-FV velocily of
velasity ang lerca reacards. Suppcse thal the
measured lorce recare is impcsed as 2 pile &2
beundary condilian for an analytical mecet of pile and
sail.  QOne result of this analysis wauld ba the
calculated pile top veigscity,. Cemparisen ¢f the
Measurec with the compuled velociy aliows tne
enginesr to gain insight regarding tha pile impecancse
varialiens. Reznalyzing with 2 variatte impedanse
pile micdel should therefere leac to an improved
rmatch of measured ard calculated pile top velaciy.
The procass ¢f changing imsedance and reanaiyzing
is conlinued until a goced maleh is achieves. Al that
goint, the mest lixely gile impeance prefile has teen
ceterrnined. Yypically, P..T.WAP divides the pile in
¢sntiruous segments of agproximately 10 inches (250
mm) length. The program automateally calculates
the piie impedance of all segments 3%ar the engiresr
has cecicded en a soil resistanca model. (This sail
resisiance model bears no relationship with siatic
resistange or with damping magnritides encoyntaracd
curing pile criving.) Cenarally, itis possitle to extract
nese relative scil resistanze parameters frem PULT.-
FV les!s on relerenze piles. These sarzmelars are
then wussd 10 analyzz neighbering piles  with
impecance variatens.

rigura 8 illostrzies e resulis cotained frem S0T.-

(304) 396-5703

THE P.LT.WaP PILE PROFILE

The P.LT.MWAP program conftaing a sezond gption 1
pile impaedance calculations. 1t his the acvantage
mush greater simplicity and the disadvantage tha:
daes ncticently eflects of seconcary refleclions. £
estimated pile profile is calculates based on o
gitfera~ce betwesn calculated and measured pile tc
velgcity, Tha basis of the pila profile calculation
the fazt that a3 step-wisa charge in impeganc
causes a pulsa-like velocity wave effact atthe pile Ic
(Figure 1). In other werds, Whe eflect of :
impezance change has the agpeararce of
cerivative of the impedance change. inversely, U
prafile is the integral of the wave elfecis atthe o
tog. In the aosence of sl tesistance effects. tr
gratile thereicre has the az spearance of the pile ic
displacement. Again, piease ncle thatl the P
Praflle option will not identity and correct &
secandary reflections. Furthermara, any ir
pedance raducticn, whether crack er lack ¢
cancrets quality, will be Identifled in the form ¢
a decrsasing cross sectional area.

1 1 1
: : : t H
2 : ' ] : ' :
V/AP maicning. The sl inciugas the veiczity malzh, i ‘\I . , ' ' H /‘ﬂ
tra greciztes pila impedancs Vanaton ang e R LT
e X [ .
mebilily basec cn teih eaiculaee and measured ‘ 1 i ' ! | '
velzcily. . : ' : 1
dereloes e LT Saeaa = 1A Imeg =i LT
-4 —_—— - Figure &  Rasults frem PLT.WAF pila prot
ol “ o calculatien
i ! i ‘ - . -
! / | = - The gije pretile rasulls is shewn in Figure 8 snowis
| i e \/./ NG T the loilcwrng
oo M e e - e 3lengnscalz
.‘-.“\”ll [H ]|]|;,:ii LA = e 3 reiziive vclume caicylates hom the Zpcar
i 1 - s e -
Fs ie prafiz (imis valye may Te comgErec wi
[TEREY SN T - e =
Rkl VF{‘ _\W f\& Vg P — =13l comstusiicn reserss). A rela sve volur

asmaer
S

.y
cla

=5

Figura 8 Rasuils fom 2LTWA? velzeiy maisan
inclucing velceiy 2ng mediily maizh a=s sresic
ci2 imoezance vaiaise,

].;
i

F-10

¢! 1.6 comesgencs to the pile lop Cr9s

-s2slicnal 2rea tmas the pile lengtn

Tre calzulales pie profie grash inciude
shazZes graas wi .=c‘1 2r2 urceniain cve (& U
wicin ! the input pulse.
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* Minimum and maximum imgecance -aiye:
tetwvaan (Na thaced areas.

* The measurec velocity (s lire), ang the
caizulalac velceity (dash) which acsaunts ler
soil resisianca effe=:s.

CONCLUSIONS

The lew sirain iniagrity test, P.LT. is sowsrf!, cuick,
inexzensive Sul, naturally, limitag, First, the lengin
inizrmaticn ciiained from a se signal (ar a gaverning
lrequency) is only 2s acsyrata as the wave soeed
vaike assumec in the processing of e resords.
Even at sites wnere concrelz quality is  well
mainiained, wave speed vasiaticns cf $% a2 nct
uncsmmion. A pile lengin calculatec em 3 loe
signal is therelore cnly well known within = 5%,
Secanc. ceriain reflections procuce stecsncary and
weven tertiary wave reflectiens. Far axzample, if an
iMpecance recucticn casury in the miccle of the pile,

then what may agpear to be the pile loe response

may aciually be a seconcary reflecion of the mid-pile
defecl. For piles with severe cracks or manufac ured
rmechanizal jeints. e siress wave will, in general, nzt
Se ransmiftec Delcw the “gap” anc theratere the pile
below Whis *delact cannot Te evalyatez. Thirg, piies
with mulliple or highly variakle crass sactonal
changes are Cilficuls to analyzs. Sail effacis mayv
savarely inlerlere with pile impedancs ralated sigrals.
iaiacl a rule of thumi dimits the iasiable pile leng
ic 3C ciamelars. Rowever, this is pretazly enly
coarrect ler 13ils with reiauvely AN rasistanca. Faor
extramely Righ resistamze o susngly varisSle shalt
impacanta. m2 (25 lengin may b2 less than 22
ciarmeiers. ltis cltan helziul 1o icentily scil effacts by
ComzRring ressics ¢ a iarg2 numser of siles or by
usitg the recsrg of 2 sizvzaly lcazed (or Righ sirain
lesizd) relarance pilz.

Fies wiich ais ngrdiy atactes i other cats of 2
sTusluie fen ssmedmaes 22 fesiaz and EnalyIez
sucsessfuly, but ohian the anaivsis is more ditican
than ings2 with lre2 sile ops.

Tn2 agmiiinai force measursTani of PLT.FY ez
THu eedaitaly srovides sugciamanial intesrmatse of
creos sacicneg! ehargss near iha mile 12p. Le.. withis
Im2 Sisianse farresgorging to thaimzact sicnal. Trs
exlrz axzense ¢! iha forze measuramaniis, thara'era,
warthwhila whenaver guastzons zrise as ¢ In2
wniegrity of vzoer say 3 K er 1.5 =) oile seruar,

F-11
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v
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Tre record presentaficn in the frequency dom.
may. on cciasion ke of benefil. For examp
imgertant recrc comocnents may be hidcen ir
steagdy state signal causad by pile ez
reinfarcament vibration. They also previde in!
malica cn Cyramic stitness althcugn ne low sir.
metnsc ¢an truly give quartitative informaticn ¢n :
uiliinate capaciy of a pile. In general, however, !
intarpretaden of time tezzrgs is much simpler =
that of frequency recsrs. Time racsrds ¢an also
simply analyzed ty the P1L.T.WAP signal maiching
(ne gile prefile technique lor 2 more ctjective a
very illusirative rasult compared lo the engineee
verbal 2ssescment,

IMPLEMENTATION

There is 05 point in doing the P.ULT. test if there s .
consensus amang e owner, enginaer and oo
tracior on corrective a=lions should the lesis inciez
cefects. Also, it must be anticipaled thai not ali tes
are conclusive.

* | serious gelects ar2 indicated by the meathe
a contingency plan must be in place whic
2llcws e engineer(s)-in-charge o choose tn_:
a menu of acditcral tesis or correcr
rmeasures such as replacement pile, ©3
crilling. pressurs injection, efe.

* The tas! may te inconclusive lor greaer cegl
¢uz o s limiiatens., However, it may
sullicien: {0 acces: the results lor the usP
shait porocn where mosl preblems osa2!
szayr lor griiles shelts,

o Ciher raazily szsasiatiz sSiuticns may inchus
azgitienzl tesing alker ramoving peer giie 1
ccrizrate, tesis oy ancthar methad such 25 &
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APPENDIX G

CROSSHOLE SONIC LOGGING RESULTS
GLOBAL RAUSCHE LIKINS AND ASSOCIATES,
. INC. (GRL)
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APPENDIX H

CONCRETE CORE TEST RESULTS
WILLIAMS EARTH SCIENCE INC.

LAW ENGINEERING &
ENVIRONMENTAL SCIENCE



LLIAMS EARTH SCIENCES, INC.

ORING N#:

TART DATE:
INISH DATE:

[ETRIC
TATION Ne
FFSET:
LEVATION:

N~ DAL DN AL a0
— PROJECT NAME: _FAU DRILLED SHAFT STUDY
— PROJECT N°: _J3270948
|
CLIENT: _FLORIDA ATLANTIC UNIV.
C-1 INSPECTOR: _Lewis Grace ENGINEER _Mark Hirsch
03/26/99 START TIME: RIGN® _DR4
03/26/99 FINISH TIME: BIT TYPE: _Core Baryel
BIT SIZE: _2 T/8
N/A WATER LEVEL: _N/A
N/A WATER DEPTH: _N/A TOTAL CASING: _N/A
N/A MUDLINE: _N/A TOTAL GROUT: _N/A
GROUNDWATER LEVEL: _N/A GROUT TIME: _N/A
Sample . :
From | To Classification
0.0 ICONCRETE CUT INTO PILE . |
L3
LS 250 P.S.1. = 20 min,
3
5 DSO P.S.I, = 15 min.
5
3 P.S.{ = 28 min.
4§
s 0PS.1 =72 min (100 % RECOVERY)
5 5
S P.S.1. = 20 min.
F.s
5.5 0P.S.] = 1Smin.
7.5
735 bs0 P51 = 12 min.
s
F.s 0P.S.I = 5 emin.
.0 [Drop into other core hole, kellv stopped at 11 54
115 50 P.5.1. = 31 min.
12.5
125 P50 P.5.1 = 32 min,
135
13.5 bSO PST = 19min.
14.5
145 PS0 P.S 1 = 23 min
15.5
155 PO P.S.1 =22 min. (05 % RECOVERY)
185

L L1 oA M 8

= 1 A
F==|EARTH SCIENCES?



C-1 SHAFT 5.3

DRILLING TIME
MINUTES
o 10 20 30 4
1525+ I . ‘
2535+
3.545 -
4555 | [

sl S
ro

7585+
8.5-9.5 / N EMINUTES |

95105

DEPTH

10.5-11.5

11.5-12.5
12.5-13.5

13.5-14.5

T

145-15.5

15.5-16.5

T

|

H=2 SEiw [ L L F A M S
- Zmm| EARTH SCIENCES ¥

S T T e R



S EARTH SCIENCES, INC. N~ | DARLAIL) DDA ASONT
o E PROJECT NAME: _FAU DRILLED SHAFT STUDY
3 —— PROJECT N%: _I327094B :
| | | CLIENT: _FLORIDA ATLANTIC UNIV.
ORINGNe:  _C22 INSPECTOR: _Lewis Grace ENGINEER _Mark Hirsch
E’I‘ART DATE: _03/29/99 START TIME: RIGN® _DR4
FINISH DATE: _03/29/99 FINISH TIME: BIT TYPE: _Core Barrel
}AETRIC _ BIT SIZE: _27/8
STATION Ne N/A WATER LEVEL: _N/A
DFFSET: N/A WATER DEPTH: _N/A TOTAL CASING: _N/A
ELEVATION: _N/A MUDLINE: _N/A TOTAL GROUT: _N/A
GROUNDWATER LEVEL: _N/A GROUT TIME: _N/A
Sample
From To Classification
0 INPOIEATS fi
0
A0 250 P.S.L=29 min
0
6.0 PSI =18 min,
70
7.0 PST=137min
8.0
g PSOP ST = 26 min
ko
o 0 ps0 P.SL =26min (100 % RECOVERY) |
10.0 ]
10.0 0P.S.I =39 min
11.0
1.0 PSOPSI =15min
12.0
12.0 250 P.S. 1. =23 min
13.0
13.0 |’><0P51=25min
14 0
140 SOPSIL =42min_ (90 % RECOVERYY
15.0
HIT STEEL AT 15ft AND STOPPED

H=3 Slw 1 L L1 A M S
| EARTH SCIENCES ¥




0

C-2 SHAFT 5.2

DRILLING TIME

MINUTES
10 20 30

40

1525

2535

T

3.545 -

45855 -

5565 -

6.5-7.5 -

7585

8595 -

DEPTH

8.5105m
10.5-11.5

11.5-12.5

12.5-13.5

13.5-14.5

145155

15.5-16.5 -

! T T

/"

/
/
/

lx./.\

aMINUTES I

e w [ I L L A M S
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FAU-FDOT Drilled Shaft Research May 19, 1999

Law Engineering and Environmental Services, inc. Project No. 40562-9-3865
LABORATORY MEASUREMENTS

SHAFT 1-2 ' -

SAMPLE 1 SAMPLE 2
Depth, ft. 25 12
Diameter, in. - 3.276 3.29
Core Length, in. 8.125 10.375
Initial Weight, Ibs. 5.596 7.308
Saturated Weight, lbs 5.662 7.4
Dry Weight, Ibs. 5.228 6.894
Core Volume, ft* 0.0396 0.0510
Absorbed Water, ft* 0.0070 ' 0.0081
Saturated Unit Weight, Ibs/ft’ 142.90 145.00
Dry Unit Weight, ibs/ft’ 132.02 135.18
Porosity, % © 17.55 15.89
SHAFT 1-3

SAMPLE 1 SAMPLE 2
Depth, ft. 8 "
Diameter, in. 3.281 3.289
Core Length, in. 8.125 11.875
Initial Weight, Ibs. 5.726 8332
Saturated Weight, tbs 58 8.432
Dry Weight, ibs. 5.418 7.856
Core Volume, ft* 0.0398 0.0584
Absorbed Water, ft* 0.0061 0.0092
Saturated Unit Weight, Ibs/ft’ 14.90 144 .40
Dry Unit Weight, Ibs/ft” 136.29 134.55
Porosity, % 15.40 15.81
SHAFT 2-2

SAMPLE 1 SAMPLE 2
Depth, fi. 25 6
Diameter, in. 3.285 3.282
Core Length, in. 8.875 10
initial Weight, 1bs. 6.144 6.826
Saturated Weight, Ibs 6.216 6.918
Dry Weight, Ibs. 5716 6.324
Core Volume, ft> 0.0435 0.0490
Absorbed Water, ft® 0.0080 0.0095
Saturated Unit Weight, bs/ft’ 142.80 141.30
Dry Unit Weight, Ibs/t” 131.31 128.17
Porosity, % 18.41 19.44



FAU-FDOT Drilled Shaft Research

Law Engineering and Environmental Services, Inc.

SHAFT 4-2

Depth, ft.

Diameter, in.
Caore Length, in.

Initial Weight, Ibs.
Saturated Weight, lbs
Dry Weight, lbs.

Core Volume, ft*
Absorbed Water, ft*

Saturated Unit Weight, Ibs/ft’
Dry Unit Weight, Ibs/t*
Paorosity, %

SHAFT 4-3

Depth, ft,

Diameter, in.
Core Length, in.

Initial Weight, |bs.
Saturated Weight, Ibs
Dry Weight, lbs.

Core Volume, ft*

Absorbed Water, f°
Saturated Unit Weight, Ibs/f®
Dry Unit Weight, Ibs/ft®
Porosity, %

SAMPLE 1
2.

3.266
10
6.816
6.916
6.36

0.0485
0.0089

142.70
131.18
18.38

SAMPLE 1

2.5

3.273
9.5

6.604
6.696
6.172

0.0463

0.0084
144 .80

133.43
18.15

3.268
1

7.542
7.632
7.086

0.0534
0.0087

142.90
132.71
16.39

6.5

3.269
12

8.046
B.1686
7.452

0.0583

0.0114
140.10

127.85
19.63

May 19, 1999
Project No. 40562-9-3865
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SORRELATION TABLES

GAMMA-GAMMA COMPRESSIVE
SOUNTS PER SECOND!STRENGTH {p.s.i.)
= 5000 | 5770

5000 5530
4700 5160
4650 6970
4550 3170

GAMMA-GAMMA ABSORPTION
SOUNTS PER SECOND PERCENT
- 5010 | 82

4980 82
4700 6.8
4500 8.5
4550 7.2

GAMMA-GAMMA SPECIFIC
SOUNTS PER SECOND GRAVITY
— 5010 2.46

4980 248
4700 2.49
4600 2.48
4550 1 2.51

GAMMA-GAMMA PERCENT

COUNTS PER SECOND VOIDS
5010 16.8
4980 ! 16.9
4700 | 14.5
4600 | 17.5
4550 1 15.4

NEUTRON-NEUTRON | COMPRESSIVE
COUNTS PER SECOND|STRENGTH (p.s.i.)!
380 3170 '
380 6970
360 5530
350 5770
350 5160
NEUTRON-NEUTRON | ABSORPTION
COUNTS PER SECOND PERCENT
— 400 " 6.8
400 7.2
360 8.5
330 8.2
200 8.2
NEUTRON-NEUTRON SPECIFIC
COUNTS PER SECOND GRAVITY
400 251 |
400 249
360 2.48
330 2.46
200 2.48
NEUTRON-NEUTRON PERCENT
COUNTS PER SECOND VOIDS
400 145
400 15.4
360 17.5
330 16.8
200 16.9 |
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F VU EDOT Dritled Shate Rosean b . Vv 1N fremd
Lo Fareeeerins amd Enves:swamentad Soervnees, T Propect Nev diia 2 9. 1803

Photo No.3 Drilled Shatt [-2 (Top Row). Drilled Shaft {-3 core used for compression test.
Core Depth = 4.3-3 1. -

Photo No.4 Drilled Shaft 1-2 (Top Row), Drilled Shalt -3 (Bottom Row). Core Depth = 3-7 fi.
H-13 '



FAU-FDOT Drilled Shafi Research May 19, 1999
Law Engineering und Enviranmental Services, inc. Project No. 40561-9-13635

TABLE 4. Visual Observation Drilled Shaft l_’-2

DEPTH FT) - . -~ |  CONCRETE DESCRIPTION

0-5 Sign of aggregate segregation on the first 4-
1/2-5 feet. Air voids are well distributed and
ranging in size from 1/16” to 3/8”. No sign of
honeycomb.

5-10 Aggregates are well distributed with some
small air void, ranging in size from 1/16™ to
1/8”. No sign of honeycomb or aggregate
segregation. -

10-15 Aggregates are well distributed with some
small air void, ranging in size from 1/16” to
1/8”. No sign of honeycomb or aggregate
segregation

TABLE 5. Visual Observation Drilled Shaft 2-3

DEPTH (FT) - CONCRETE DESCRIFTION
7 0-5 Sign of aggregate scgréga’tibn on the first 1-2
- foot. Presence of honeycombing at a depth of
4-5 feet.
5-10 Aggregates appear well distributed. There is

well distribution of air voids and no sign of
honeycomb or aggregate segregation.

10-15 Aggregates are well distributed, no sign of
honeycomb. Some air voids ranging in size
from 1/16" to 1/8".

H-14



FAU-FDOT Dritled Shaft Research

Law Engincering and Environmental Services, Inc.

May- 19, 1999
Project No. 403062.9-1865

TABLE 6. Visual Observation of Drilled Shaft 3-2

DEPTH (FT)_ - - CONCRE'I:E DESCRIPTION

0-5 Sign of agﬂrcgate segrcgatlon on the ﬁrst i
foot. Sign of honeycomb on the first 2 feet.

5-10 Aggregates are well distributed with some
small air void, ranging in size from 1/16” to
1/8”. Segregation observed within the first
two feet.

10 - 15 Aggregates are well distributed with some

small air void in the aggregates. No sign of
honeycomb or aggregate segregation

TABLE 7. Visual Observation of Drilled Shaft 3-3

No sign of aggregate segrcgatron or
honeycomb. Small air voids were observed in
the aggregates.

5-10

Segregation observed within the first two feet.
Aggrepates are poorly distnbuted. Some air
voids are present, ranging in size from 1/16™ to
1/8”. No sign of honeycomb.

10-15

Aggregate and air voids are well distributed,
no sign of honeycomb or aggregate
segregation was observed.

H-15




FAU-FDOT Drifled Shaft Research
Law Engincering and Environmenial Services, Inc.

May 19, 1999
Project No. 40362-9-3863

TABLE 8. Visual Observation of Drilled Shaft 4-2

DEPTH (FT) CONCRETE DESCRIPTION

0-5 No sign of aggregate segregation or
honeycomb. A small amount of air voids up to

1/8” in size were observed.
5-10 No sign of aggregate segregation or
honeycomb. A small amount of air voids up to

1/8” in size were observed
10-15 No sign of aggregate segregation or

honeycomb. A small amount of air voids up to
1/8” in size were observed.

TABLE 9. Visual Observation of Drilled Shaft 4-3

_ DEPTH (m

CONCRETE DESCRIPTION
*-z"

- '.-_-‘ 'w_“

0 5

S1gn of aggregate segrcganon and honeycomb

was observed within the first two feet. Air
voids range in size from 1/16” to 1/8".

5-10

No aggregate segregation was observed.
Some air voids are present, ranging in size
from 1/16” to 1/8”. Presence of honeycomb
was not observed.

10-15

No aggregate segregation was observed.
Some air voids are present, ranging in size
from 1/16” to 1/8”. Presence of honeycomb
was not cbserved.

B-16




APPENDIX 1
GEOPHYSICAL LOGGING

v-y DENSITY AND NEUTRON -NEUTRON
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Depth in Feet
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Depth in Feet

1.3

Gamma-Gamma Neutron-Neutron
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Depth in Feet

2.2

Gamma-Gamma Neutron-Neutren
counts per second counts per second
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' LAW Engineering and Environmental Services, Inc.



LAW

LAWGIBB Group MemberA

July 15, 1999

Mr. Tom Pierro

rlorida Atlantic University
Depariment of Ocean Engineering
Brilding 36

7777 Giades Road

Boca Raton, Florida 33431

RE: Report of Pile Driver Noise Impact and Insertion Loss Analvsis
Florida Atlantic University
Bocz Raton, Florida
LA Project No. 40750-9-1988

Dear Mr. Pierro:

Law Engineering and Environmental Services, Inc. (LAWGIBB) is pleased to present the Florida Atlantic
University with the results of the Pile Driver Noise Impact and Insertion Loss Analysis conducted on July
8-9, 1999 at the Florida Atlantic University Campus in Boca Raton. Qur services were conducted in
general accordance with our proposal number 7248-sf dated June 1, 1999. The purpose of this analysis was
to establish the noise impact associated witk diesel hammer pile driving activities and to determine the
insertion loss (noise reduction) associated with the installation of an acoustical blanket at distances of fifty
feet, one hundred feet, and three hundred fest,

Noise Anatysis Methodology

For the purposes of this analysis, an array of Quest 2900 Type II Sound Level Meters were installed at an
angle from the diesel hammer pile driver as depicted on the atitached figure. The sound level meters were
placed at the following distances from the diesel hammer pile driver: 50 feet, 100 feet. and 300 feet. The
sound level meters on the west leg of the array were installed on PVC piping supported by a concrete base
at a height of approximately15 feet above ground level. The sound level meters on the east leg of the array
were held by field personnel at a height of 5 feet above ground level.. A CEL 593 Real Time One Third
Octave (OTO) Band Analyzer was placed at a distance of 100 feet from the diese! hammer pile driver at a
iocation betwesn both of the legs as depicted on the attached figure. This sound level meter was held by
field personnel at a height of five feet above ground level. The sound level meters were calibrated prior to
the cormmencement of the pile driving activities. Upon completion of the set up and installation of the
sound :evel meters, field noise monitoring was conducted to establish the noise impact associaled with the
diesel hammer pile driver. The purpose of this phase of the analysis was 10 evaluate the magnirude of the
noise iizpact prior 1o the instaliation or an acoustical blanket. The next phase of the znalysis was conduct
field noise monitoring with the acoustical blanket in ptace. The purpose of this phase of the analvsis was 10
evaluate the magnitude of the insertion loss (noise reduction) associated with the acoustical.

LAaWw Engmneenng and gnvironmental Senaices 102
2104 Corporate Drive - Bovnton Beach, FL 23476
£3+.74Z.03717 « Fax 561.742-087%

J-1
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Project No.. +0730-5-1938

Noise Analvsis Results

The following table depicts the noise impact associated with the pile driver and the insertion loss (ncisc
reduction) associated with the acoustical blanket. The field noise monitoring data obtained from the Quest
2600 Sound Leve] Meters and the CEL 595 Real Time Octave Band Analyvzer is anached.

: Distance Leq (dBA)* | Leg (GBA)* Insertion

:  Date Location SLM From Source | wio Blanket | w/Blaunket | Los {dBA)*

i 7/8/99 | WestLez ! Quest2900 | SOFt/1SFt | 84.9 | 74.5 10.4
7/9/99 1 WesiLeg Quest 2900 50 Ft./ 15 Fr. | 3534 735 11.9

{ 7:9/99 | West Lep Quest 2900 | 100 Ft./15Ft. ! 78.3 70.1 8.4

[ 79/99 i WestLeo Quest 2900 100 Ft./]15Ft. 79.4 ' 68.8 10.6
7/5/99 | WestLeg Quest 2800 | 306 Fr./15Ft. | 733 5 64.5 2.8 ;
7/9/99 | WestLez | Quest 2900 | 300 Fr/1SEL. 74.0 628 112 |
7/9/99 ' Eastleg | Quest2900 | 50Ft /5 Fu. 9.4 {824 5.0 |

i 7/9/99 .  EastLeg Quest 2900 50 Ft. /5 Ft. 89.7 | 79.7 ! 10.0 |

{7999 | EastLeg | Quest2900 | 100 Fi/5 Fu. 1.6 | 743 6.8 f

| 7/6/09 | Easileg Quesi 2900 | 100 Fr./5Fr. | §1.4 ! 71.7 9.7 ‘

! 79789 | Easileg Quest 2900 | 300 Fi./5 F. 76.3 i €9.9 6.4

b 7/9/99 | Eastleg Quest 2800 | 300 Ft./ 5 FL 75.7 i 70.1 5.6

| 7/899 | Center CEL 593 | 10QFt /3Ft | 90.8 i 88.7 2.

__7/6/%9 | Cemter | CEL393 ! 10GFL/SFL | 88.9 I 855 34 i

* Leq is defined as the hourly average sound level over the entire monitoring period measured in decibels
on the A weighted scale (dBA).

Noise Analysis Conclusions

The results of this analysis indicate that the noise impacts associated with the diesel hammer pile driver will
require the implementation of noise abatement measures for construction activities adjacent 10 noise
sensitive locations such as residential dwellings, hotels, and any other locations where noise impacts may
disrupt normal human activity. Based upon the results of this analysis, noise abatement measures should be
considered for noise sensitive locations within three hundred feet of the construction site where diesel
hammer pile driving activities are to take place. One feasible on-site noise-abatement measure is installing
an acoustical tlanket on the piledriver assembly. The results of the acoustical blanker utilized in this study
indicated that the insertion loss at fifty feet was approximately 10 -~ 12 dBA at a height of 15 feet while the
inserticn loss at the same distance at a height of 5 feet was approximately 9 - 10 dBA. The insertion loss at
onz hundred feet was approximately 8 — 11 dBA at a height of 15 feet while the insertion loss at the same
distance at 2 height of 5 feet was approximately 7 - 10 dBA. Finally the insertion loss at three hundred feet
was approximately 9 — 11 dBA at a height of 15 feet while the insertion loss at the same distance at a height
of 5 feet wes approximately 6 dBA. The results of the real time octave band analysis at a distance of one
Jundred feet at a height of 5 feet indicated that the insertion loss was approximately 2 — 3 dBA. At this
location, the noise monitoring point was directly within the line of sight of the pile driver. While the
acoustical blanket provided a respeciable level of noise reduction. modifications would be required to
provice the optimum noise reduction. The acousticai blanket under study was assembled in ten foot panels
and then attached to a metal frame. The assembly time (approximately 3 hours) was lengthy enough to
potentially cause delays in the contractor’s schedule. Also, the ten foot panels left gaps within the
acoustical bianket assembly that likely reduced the insertion luss achieved. Therefore, the followiny
medifications should be consider: single blanket construction with no gaps, cvlindrical frame construction
to fit around the pile driver, and an erclosure over the top of the pile driver. These modifications should
also reduce the on-site instailation time, which will be of benefit to the construction contractor.
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Florida Atlantic Univers:ry Julv 15, 1999
Project No.. 30750-9-i988

It has been a pleasure serving vou on this project. Should vou have any questions, please feel free to
contact us &t (5361) 742-0871.

Very Truly Yours.

Bemard Kinney Jr. L

Senior Acoustical Engineer
Environmental Noise Control

Attachments: Figure 1 — Noise Monitoring Locations
Eastern Leq Quest 2900 Field Data
Western Leq Quest 2500 Field data
Octave Band analyzer Data Sheets



Figure 1
Noise Monitoring Locations
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Eastern Leq Quest 2900 Field Data




Quest Technologies
2900 integrating/Logging Sound Level Meter

Unit Version Number; 02.2 Serial Number: CD7120036
Name: FAU ACOUSTIC PILE DRIVE ANALYSIS

Work Area: FIVC FCCT HIGH - FIFTY FEET
AWAY

Comments;
Meter Calibration: 114.0dB, 7/7/98 @ 11:39:30
Calibrator Serial Number:

Calibration Date:

Study 1
Measuring Parameters
Range: 60 - 120 dB Weighting: A Time Constant: Fast

Threshold: Off Exchange Rate: 3dB Peak Weighting: A

Study Started: 7/8/98 @ 12:26:23

Study Stopped: 7/8/98 @ 12:30:07

Run Time: 0:03:43 ‘
Seak Level: 126.0dB, 7/8/29 @ 12:29:30
Max Level: 105.7dB, 7/8/99 @ 12:29:29
Min Level: 51.6dB, 7/8/98 @ 12:26:55
Jverioad: 0.31%

EQ: 91.4dB SEL(3):114.9dB TWA: 70.3dB TAKM3: 100.2dB
.DN: 81.4dB CNEL: 91.4dB Pa2Sec: 121.7
L 5:99.3dB L10: 97.0dB L50: 74.1dB L90: 58.0dB
Study 1
Logging (15 Seconds) LEQ LMAX LPeak LN10 LNSO Ovl
12:26:38 61.7dB 68.9dB 83.2dB 65.2dB 56.1dB
2:26:53 72.1dB 84.5dB 97.7dB 75.8dB 57.5dB
12:27:08 70.2dB 85.7dB 99.0dB8 74.8dB 54.9dB
12:27:23 71.0dB 80.1dB §7.2dB 74.6dB 60.8dB
2:27:38 67.2dB 75.0dB 89.1dB 71.5dB 58.5dB
12:27:53 62.2dB 71.1dB 86.8dB 65.5dB 56.2dB
*2:28:08 62.8dB 68.9dB 82.1dB 66.5dB 55.5dB
2:28:23 88.2dB 103.9dB 125.5dB 91.0dB 65.5dB *
12:28:38 94.5dB 103.4dB 125.4dB 99.3dB 78.6dB *
12:28:53 94.6dB 104.0dB 125.7dB 99.7dB 78.5dB *
2:29.08 ©5.5dB  105.3dB 127.2dB 100.5dB 78.2dB *
12:29.23 84.2dB 104.3dB  125.1dB 99.1dB 76.5dB "
12:29:38 94.3dB  105.7dB 129.0dB 99.2dB 75.7dB *
2:29:53 94.6dB 104.0dB 126.1dB 99.4dB 76.8dB *
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Study 2

Measuring Parameters
Range: 60 - 120 dB Weighting: A
Threshold: Off Exchange Rate: 3dB

Study Started: 7/9/93 @ 06:34:09

Study Stopped: 7/9/99 @ 06:41:30

Run Time: 0:07:20

Peak Level: 117.8dB, 7/9/99 @ 06:40:38
Max Level: 98.5dB, 7/9/98 @ 06:40:42
Min Level: 51.6dB, 7/9/99 @ 06:37.26
Overload: 0.00%

LEQ: 81.4dB SEL(3):107.8dB TWA: 63.2dB
LDN: 91.4dB CNEL: 91.4dB Pa2Sec: 24.0
L5: 89.5dB L10: 82.6dB L50: 66.3dB
Study 2
Logging (15 Seconds) LEQ LMAX LPeak
06:34:24 76.1dB 88.8dB  103.0dB
06:34:39 71.3dB 80.7dB 94.0dB
06:34:54 67.3dB 74.4dB 88.1dB
J6:35:09 - 65.6dB 74.9dB 85.6dB
06:35:24 67.5dB 76.6dB 88.0dB
16:35:39 67.6dB 75.2d8B 87.0dB
J6:35:54 ' 72.0dB 84.4dB 94.0dB
06:36:09 72.7dB 86.1dB 97.3dB
16:36:24 67.6dB 76.1dB 89.2dB
J6:36:39 72.3dB 85.8dB 96.3dB
06:36:54 64.5dB 74.8dB 85.6dB
)6:37:09 62.9dB 74.8dB 83.0dB
J6:37:24 73.6dB 85.7dB 96.5dB .
06:37:39 58.3dB 73.3dB 83.2dB
)6:37:54 53.8dB 58.0dB 75.2dB
J6:38:09 60.6dB 67.3dB 81.3dB
06:38.24 63.0dB 67.7dB 83.8dB
¥6:38:39 67.7dB 69.6dB 83.1dB
J6:38:54 67.5dB 70.8dB 84.9dB
086:39:09 67.0dB 69.5dB 82.5dB
16:39:24 64.9dB 73.1dB 90.1dB
J6:39:39 78.0dB 90.9dB 106.7dB
06:39:54 65.6dB 72.6dB 85.8dB
6:40:09 86.9dB 95.5dB 114.7dB
+6:40:24 87.7dB 96.3dB 115.9dB
06:40:39 88.9dB 97.7dB 117.8dB
6.40:54 88.8dB 98.5dB  117.2dB
.6:41:09 89.1dB 98.1dB 117.3dB
06:41:24 85.1dB 96.6dB  114.7dB

J-8

Time Constant: Fast
Peak Weighting: A

TAKM3: 89.3dB

L90: 57.7dB

LN10 LNSO
80.1dB 64.3dB
76.0dB 60.6dB
70.7dB 62.8dB
59.0dB 59.3dB
71.7dB 59 6dB
71.2dB 61.7dB
77.0dB 59.2dB
76.3dB 58.0dB
71.9dB 58.0dB
76.8dB 58.6dB
68.3dB 58.2dB
65.0dB 57.1dB
78.1dB 56.0dB
60.5d8. 51.8dB
55.3dB 51.8dB
63.0dB 53.7dB
66.4dB 57.6dB
68.8dB 66.64dB
69.1dB 66.0dB
68.3dB 83.1dB
65.5dB 63.3dB
81.3dB 63.4dB
67.3dB 63.8dB
91.8dB 72.0dB
92.3dB 73.2dB
93.8dB 72.9dB
93.6dB 72.2dB
94 6dB 71.1dB
90.6dB 63.9dB

Ovl



Study 3

Measuring Parameters
Range: 60 - 120 dB Weighting: A
Threshold: Off Exchange Rate: 3dB

Study Started: 7/9/99 @ 09:10:15

Study Stopped: 7/3/99 @ 09:14:18

Run Time: 0:04:03

Peak Level: 109.3dB, 7/9/99 @ 09:12:49
Max Level: 90.6dB, 7/9/99 @ 09:12:48
Min Level: 56.1dB, 7/9/99 @ 09:14:13
Overload: 0.00%

LEQ: 74.8dB SEL(3):98.7dB TWA: 54 1dB
LDN: 74.8dB CNEL: 74.8dB Pa2Sec: 3.0
L5: 82.1dB L10: 80.4dB L50: 65.9dB
Study 3 _
Logging (15 Seconds) LEQ LMAX L.Peak
09:10:30 71.9dB 84.2dB 98.4dB
09:10:45 71.2dB 83.5dB 95.8dB
09:11:00 71.3dB 83.6dB  100.0dB
29:11:15 ' 62.9dB 67.3dB 82.2dB
09:11:30 74.7dB 84.7dB 100.9dB
29:11:45 77.3dB 84.1dB - 99:5dB
39:12:00 77.8dB 86.7dB  103.2dB
09:12:15 77.4dB 86.6dB  103.6dB
19:12:30 76.6dB 84.9dB  103.8dB
J8:12:45 77.3dB 84.8dB  103.4dB
09:13:00 76.0dB 90.6dB  109.3dB
)9:13:15 61.6dB 65.0dB 81.4dB
J9:13:30 -61.9dB 63.1dB 77.44dB
09:13:.45 73.0dB 86.8dB 104.7dB
)9:14:00 77.3dB 88.2dB  108.4dB
J9:14:15 75.2dB 88.6dB 109.1dB

Time Constant: Fast
Peak Weighting: A

TAKM3: 82.6dB

LN10
75.6dB
74.3dB
76.8dB
64.8dB
80.3dB
82.0dB
£2.34B
81.9dB
81.4dB
82.2dB
80.6dB
62.3dB
62.7dB

- 77.2dB

82.2dB
80.6dB

LS0: 61.3dB

LNSO
63.3dB
63.6dB
60.9dB
61.2dB
61.5dB
66.5dB
66.5dB
66.1dB
64.9dB
64.5dB
60.8dB
60.9dB
61.2dB
61.2dB
63.6d8
61.5dB

Ovl



Study 4

Measuring Parameters
Range: 60 - 120 dB Weighting: A _
Threshold: Off Exchange Rate: 3dB

Study Started: 7/5/SS @ 09:30:17

Study Stopped: 7/9/99 @ 09:38:19

Run Time: 0:08:01

Peak Level: 111.2dB, 7/9/99 @ 09:38:05
‘Max Level: 90.7dB, 7/9/98 @ 09:38:04
Min Level: 57.7dB, 7/9/98 @ 09:30:54
Overload: 0.00%

LEQ: 71.7dB SEL(3):98.5¢B TWA: 53.9dB
LDN: 71.7dB CNEL: 71.7dB Pa2Sec: 2.8
L5: 79.5dB L10: 75.0dB L 50: 681.7dB
Study 4
l.ogging (15 Seconds) LEQ LMAX LPeak
09:30:32 70.5dB 83.6dB 98.8dB
09:30:47 ' 71.2dB  82.4dB 93.0dB
J9:31:02 67.2dB 77.5dB 89.7¢B
J9:31:17 71.50B 80.3dB 92.9dB
09:31:32 71.6dB 84.9dB 97.3dB
J8:31:47 71.0dB 83.9dB 97 4dB
J9:32:02 64.5dB 77.7dB 93.9dB
09:32:17 61.0dB 63.7dB 79.2dB
19:32:32 60.3dB 61.3dB 77.8dB
)9:32:47 61.3dB 66.0dB 81.3dB
09:33:.02 62.5dB 70.1dB 85.3dB
)9:33:17 63.4dB 70.6dB 86.2dB
)9:33:32 60.7dB 62.2dB 78.8dB
J9:33:47 60.5dB. 61.6dB 76.4dB
)8:34:02 €3.4dB 75.6dB 94.3dB
19:34:17 61.1dB 62.6dB 75.7dB
19:34.32 60.6dB 63.6dB 79.0dB
19:34:47 60.9dB 63.9dB 77.4dB
19:35:02 69.7dB 82.3dB 97.4dB
)9:35:17 75.6dB 87.3dB 106.1dB
'9:35:32 60.7dB 66.1dB 80.0dB
9:35:47 60.3dB 63.5dB 77.8dB
19:36.02 60.2dB 61.1dB 77.6dB
9:36:17 60.1dB 63.7dB 80.0dB
9:36:32 60.0dB 61.6dB 76.3dB
)9:36:47 61.8dB 71.8dB 86.2dB
'9:37:02 76.7dB 85.3dB 103.9dB
9:37:17 77.1dB 85.3dB 104.8dB
19:37:32 77.3dB 86.1dB 105.4dB
9:37:47 77.9dB 86.5dB 105.9dB
3:38.02 79.1dB 88.1dB 106.9dB

J=-10

Time Constant: Fast
Peak Weighting: A

LN10
73.4dB
74.6dB
71.1dB
76.1dB
75.8dB
73.8dB
64.0dB
62.0dB
60.8dB
62.5dB
64.2dB
65.7dB
61.6dB
61.0dB
64.8dB
61.7dB
61.3dB
62.0dB
72.3dB
80.4dB
61.3dB
61.0dB
60.6dB
60.6dB
60.4dB
63.9dB
81.3dB
81.7dB
81.8dB
82.8dB
84.0dB

TAKM3: 79.3dB

L90: 59.9dB

LNSO
63.7dB
63.2dB
59.2d8
63.4dB
61.5dB
61.2dB
61.5dB
60.1dB
58.6dB
60.1dB
60.3dB
61.5dB
58.7dB
60.0dB
60.4dB
60.7dB
58.9dB
59.9dB
60.7dB
60.3dB
60.0dB
58.7dB
59.7dB
59.3dB
58.5dB
£8.3dB
66.1dB
67.7dB
65.7dB
65.2dB
65.3dB

Ovl



Study 4
Logging (15 Seconds} LEQ LMAX LPeak LLN10 LLNSO Ovl
09:38:17 75.3dB 90.7dB 111.2dB 79.4dB 61.2dB
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Quest Technologies
2900 Integrating/Logging Sound Level Meter

Unit Version Number: 02.2 Serial Number; CD8020048
Name: FAU ACQUSTIC PILE DRIVE ANALYSIS

Work Area: FIVE FEET HIGH - 300 FEET AWAY
Comments:

Meter Calibration: 113.8dB, 7/7/92 @ 11.37.29
Calibrator Serial Number;

Calibration Date:

Study 1
Measuring Parameters
Range: 60 - 120 dB Weighting: A ‘ Time Constant: Fast
Threshoid: Off Exchange Rate: 3dB Peak Weighting: A

Study Started: 7/8/99 @ 12:15:07

Study Stopped: 7/8/99 @ 12.25:17

Run Time: 0:10:10 _
Peak Levei: 122.2dB, 7/8/39 @ 12:23:48
Max Level: 99.1dB, 7/8/98 @ 12:23:47
Min Level: 51.6dB, 7/8/99 @ 12:18:53
Overload: 0.00%

LEQ: 76.3dB SEL(3)2104.ZdB TWA: 59.6dB TAKM3: 85.7dB

LDN: 76.3dB CNEL: 76.3dB Pa2Sec: 10.4 :
L5: 83.6dB L10: 78.1dB L50: 60.7dB L90: 54.9dB
Study 1

Logging (15 Seconds) LEQ LMAX LPeak LN10 LNSO Ovl
12:15:22 76.8dB 88.5dB 106.1dB 80.5dB £68.6dB
12:15:37 72.3dB 85.1dB 101.6dB 76.0dB 61.0dB
12:15:52 77.2dB 90.4dB 97.9dB 81.8dB 57.5dB
12:16:07 : 76.5dB 93.6dB 106.3dB 75.4dB 57.1dB
12:16:22 71.0dB 83.9dB 101.5dB 73.5dB 58.6dB
12:16:37 60.4dB 68.4dB 83.5dB 62.6dB 56.4dB
12:16:52 78.0dB 92.3dB 99.7dB 79.9dB 54 6dB
12:17.07 69.0dB 82.1dB 97.5dB 73.5dB 54 .6dB
12:17:22 66.2dB 79.4dB 97.5dB 67.7dB 57.3dB
12:17:37 66.7dB 82.2dB 98.1dB 67.7dB 56.8dB
12:17:52 68.5dB 83.0dB 100.5dB 69.4dB 55.1dB
12:18:07 - 77.8dB 89.6dB 110.6dB 82.6dB 57.3dB
12:18:22 61.0d8 £69.5dB 86.1dB 65.3dB 53.5dB
12:18:37 60.1dB 67.5dB 85.5dB 63.0dB 58.0dB
12:18:52 60.7dB 73.3dB 91.3dB 64.0dB 54.9dB

J-12



Logging (15 Seconds)
12:19:07
12:19:22
12:19:37
12:19:52
12:20:07
12:.20:22
12:20:37
12:20:52
12:21:07
12:21:22
12:21:37
12:21:52
12:22:07
12:22:22
12:22:37
12:22:52
12:23:07
12:23:22
12:23:37
12:23:52
12.24:07
12:24:22
12:24:37
12:24:52
12:25:07

LEQ
55.8dB
©5.0dB
£68.5dB
61.6dB
57.9dB
60.5dB
59.0dB
59.5dB
61.7dB
57.5dB
61.0dB
61.6dB
65.2dB
60.0dB
60.1dB
62.2dB
©5.1dB
81.1dB
84.2dB
85.2dB
84.4d8
81.0dB
80.1dB
81.1dB
73.2dB

Study 1

LMAX
62.7dB
73.9dB
76.3dB
70.9dB

. 65.0d8

71.5dB
71.0dB
66.1dB
69.6dB
£8.0dB
71.4dB
72.1dB
77.1dB
£8.8dB
71.1dB
72.8dB
73.4dB
90.3dB
85.1dB
99.1dB
95.5dB
92.6dB
90.2dB
§2.8dB
88.6dB

LPeak
82.5dB
90.6dB
93.5dB
85.5dB
82.0dB
89.6dB
88.1dB
83.9dB
84.5dB
82.1dB
87.4dB
86.8dB
94 2dB
88.9dB
85.7dB
88.5d48B
89.9dB

111.7dB
115.3dB
122.2dB
115.9dB
112.9dB
110.2dB
114.5dB
107.8dB

LN10
58.4dB
69.0dB
72.2dB
65.9dB
61.3dB
63.6dB
62.8dB
62.4dB
£5.3dB
61.0dB
64.6dB
€5.0dB
639.4dB
64.0dB
£3.2dB
67.0dB
€8.1dB
86.6dB
88.8dB
89.6dB
89.2dB
85.7dB
85.1dB
85.7dB
77.0dB

LNSO

'52.8dB

56.5dB
60.5dB
54.9dB
53.3uB
54.5dB
51.6dB
55.8dB
52.9dB
51.6dB
53.7dB
52.7dB
56.4dB
54.7dB
53.8dB
54.2dB
57.3dB

60.7dB

68.5dB
68.4dB

'66.0dB

65.0dB
62.9dB
65.2dB
55.3dB

Ovl



Study 2

Measuring Parameters
Range: 60 - 120 dB Weighting: A : Time Constant: Fast
Threshold: Off Exchange Rate: 3dB Peak Weighting: A

Study Started: 7/9/99 @ 06:28:08

Study Stopped: 7/9/99 @ 06:35:53

Run Time: 0:07:44

Peak Level: 118.2dB, 7/9/98 @ 06:34:19
Max Level: 96.8dB, 7/9/99 @ 06:34:18
Min Level: 51.6dB, 7/9/92 @ 06:31:40
Overload: 0.00%

LEQ: 75.7dB SEL(3):102.4dB TWA: 57.8dB TAKM3: 84.1dB
LDN: 85.7dB CNEL: 85.7dB Pa2Sec: 6.9
£5: 83.2dB L10: 77.0dB L50: 62.6dB L90: 56.4dB
Study 2
Logging (15 Seconds) LEQ LMAX LPeak LN10 LNSO
06:28:23 71.5dB 82.3dB 95 6dB 76.7dB £61.7dB
06:28:38 73.2dB 82.5dB 96.8dB 76.0dB 67.4dB
06:28:53 65.8dB 71.9dB 86.0dB 68.6dB 61.9dB
06:29:08 ‘ £8.1dB 79.0dB 83.0dB 71.8dB 58.9dB
06:29:23 65.2dB 75.0dB 89.7dB . ©68.8dB 57.4dB
06:29:38 67.0dB  75.6dB 89.3dB 70.6dB 60.1dB
36:29:53 70.1dB 81.1dB 91.3dB 74.2dB 59.1dB
06:30:08 72.4dB 82.2dB 96.0dB 76.3dB 62.9dB
J6:30:23 68.8dB 84.4dB 96.9dB 70.1dB 56.6dB
J6:30:38 67 4dB 75.9dB 94.9dB 70.6dB 62.0dB
06:30:53 64.0dB 72.5dB 88.4dB 67.4d8 56.5dB
)6:31:08 66.6dB 76.9dB 94.8dB 69.7dB 59.7dB
J6:31:23 61.1dB £69.3dB 92.5dB 64.3dB 56.6dB
06:31:38 . 555dB 61.7dB 79.9dB 57.7dB 53.1dB
)8:31:53 55.8dB 66.9dB 82.4dB 58.2dB 52.3dB
J6:32:08 60.2dB 70.6dB 84.9dB 63.2dB 54 .6dB
06:32:23 61.5dB 69.9dB 85.6dB 64.9dB 57.3dB
)6:32:38 58.7d8B 62.9dB 78.8dB 61.7dB 56.6dB
J6:32:53 58.8dB 66.5dB 82.0dB 60.1dB - 56.6dB
06:33.08 59.6dB 62.8dB 80.0dB 61.3dB 58.3dB
18:33:23 58.7dB 61.9dB 81.5dB 60.0dB 57.0dB
J6:33:38 71.9dB 85.3dB 102.0dB 75.1dB 56.1dB
06:33:53 60.3dB 65.1dB 79.5dB 62.1dB 56.5dB
¥6.34:08 79.1dB 90.1dB 110.3dB 84.6dB 59.8dB
J6:34:23 83.1dB 96.8dB 118.2dB 86.9dB 67.4dB
06:34:38 84.0dB 94.6dB 114.7dB 88.6dB 68.0dB
16:34:53 82.0dB 92.5dB 113.0dB 87.0dB 66.5dB
J6:35:08 82.1dB 92.5dB 111.5dB 87.1dB 65.1dB
06:35:23 81.8dB 91.1dB 108.2dB 87.6dB 63.6dB
15:35:38 60.0dB 64.1dB 80.1dB 62.4dB 55.3dB

J-14

Ovl



Study 3

Measuring Parameters
Range: 60 - 120 dB Weighting: A
Threshold: Off Exchange Rate: 3dB

Study Started: 7/9/99 @ 09:04:12

tudy Stopped: 7/9/99 @ 09:08:17
Run Time: 0:04:05
Peak Level: 108.1dB, 7/9/99 @ 09:06:54
Max Level: 88.7dB, 7/9/99 @ 09:06:53
Min Level: 51.6dB, 7/9/99 @ 09:05:06
Overload: 0.00%

LEQ: 69.9dB SEL(3):93.8dB TWA: 49.2dB
LDN: 69.9dB CNEL: 69.9dB Pa2Sec: 0.9
L5: 76.3dB L10: 74.4dB L50: 63.4dB
Study 3
Logging (15 Seconds) LEQ LMAX LPeak
09:04:27 69.4dB 80.0dB 84.8dB
09:04:42 72.6dB 81.9dB 102.3dB
09:04:57 63.6dB 71.3dB 86.9dB
09:05:12 61.6dB 73.9dB 90.9dB
09:05:27 59.8dB 71.2dB 88.6dB
09:05:42 73.1dB 81.3dB 98.5dB
09.05.:57 ' 71.2dB 80.948 99.8dB
08:06:12 71.8dB 82.6dB 101.5dB
09:06:27 71.7dB 81.8dB 98.3dB
09:06:42 69.4dB 78.9dB 95.1dB
09:06:57 73.9dB 88.7dB 108.1dB
09:07:12 54.3dB 65.0dB 79.7dB
39:07:27 62.7dB 74.7dB 87.7dB
09:07:42 65.1dB 74.9dB 90.9dB
19:07:57 70.6dB 79.4dB 98.9dB
Jo:08:12 71.1dB 84.1dB 103.7dB

J-15

Time Constant; Fast
Peak Weighting: A

LN10
73.6dB
76.1dB
67.9dB
65.5d8
62.8dB
77.6dB
75.8dB
76.0dB
76.0dB
74.1dB
78.1dB
55.3dB
67.1dB

69.6dB.

74.4dB
75.0dB

TAKM3: 78.1dB

LS0: 54.0dB

LN9S0
61.3dB
62.4dB
54.5dB
51.6dB8
53.1dB
62.1dB
60.2dB
60.4dB
60.7dB
57.7dB
57.2dB
52.5dB
52.6dB
54.1dB
58.5dB
60.3dB

Ovl



Study 4

Measuring Parameters
Range: 60-120 dB Weighting: A
Threshold: Off Exchange Rate: 3dB

Study Started: 7/9/99 @ 09:24:16

Study Stopped: 7/9/99 @ 08:32:18

Run Time: 0:08:01

Peak Level: 110.3dB, 7/9/989 @ 09:24:57
Max Level: 88.8dB, 7/9/928 @ 09:24:31
Min Level: 51.6dB, 7/9/99 @ 09:26:22
QOverload: 0.00%

LEQ: 70.1dB SEL(3):96.9dB TWA: 52 .4dB
LDN: 70.1dB CNEL: 70.1dB Pa2Sec: 2.0
L5:77.3dB L10: 74.2dB L50: 57.0dB
Study 4
Logging (15 Seconds) LEQ LMAX LPeak
09:24:31 75.4dB 88.8dB 102.3dB
09:24:46 78.5dB 88.0dB 104.5dB
08:25:01 78.6dB 87.5dB 110.3dB
09:25:16 ' 67.5dB 76.4dB 91.0d8
09:25:31 68.2dB 79.0dB G3.7dB
09:25:46 67.9dB 81.9dB §7.7dB
09:26:01 61.1dB 73.2dB 89.1dB
09:26:16 59.4dB 68.1dB 90.8dB
09:26:31 54 2d8B 58.6dB 76.5dB
09:26:46 57.0dB 67.2dB 83.9dB
09:27:01 56.6dB 64.0dB 83.1dB
09:27:16 £3.7dB 58.7dB 76.1dB
08:27:31 .51.6dB 52.0dB 76.3dB
09:27:48 51.7dB 55.9dB 76.0dB
29:28:01 51.6dB 51.6dB 76.3dB
29:28:16 51.6dB 52.6dB 75.8dB
09:28:31 , 57.8dB 70.1dB 85.7dB
)9.28.46 58.9dB 67.4dB 83.8dB
19:29:01 62.4dB 76.2dB 92.1dB
09:29:16 69.4dB 79.9dB 97.1dB
)9:29:31 67.8dB 84.5dB 101.0dB
J9:29:46 53.5dB 57.4dB 82.6dB
09:30:01 52.3dB 54.0dB 76.5dB
19:30:16 54.5dB 58.9dB 77.0dB
J9:30:31 53.6dB 57.1dB 81.6dB
09:30:46 53.0dB 65.3dB 81.3dB
19:31:01 69.7dB 81.9dB 97.7dB
)9:31:16 72.1dB 80.9dB 98.6dB
09:31:31 72.0dB 81.1dB 99.0dB
)9:31:46 73.2dB 83.0dB 102.2dB
19:32:01 73.5dB 82.8dB 103.5dB

J-16

Time Constant: Fast
Peak Weighting: A

LN10
77.6dB
82.1dB
82.7dB
71.4d8
71.7dB
69.8dB
62.738
61.6dB
56.3dB
59.8dB
60.1dB
56.4dB
51.6dB
51.6dB
51.6dB
51.6dB
56.6dB
63.5dB
64.3dB
74.3dB
61.3dB
55.1dB
52.9dB
56.2dB
54.5dB
54.0dB
75.0dB
76.6dB
76.7dB
78.3dB
78.5dB

TAKM3: 77.9dB

LS0: 51.6dB

LNSO
62.1dB
70.8dB
£9.4dB
62.0dB
£62.3dB
59.5dB
56.6dB
55.5dB
52.5dB
51.7dB
51.6dB
51.6dB
51.6dB
51.6dB8
51.6dB
51.6d8
51.6dB
51.6dB
54.1dB
57.4dB
52.2dB
51.6dB
51.6dB
51.6dB
52.7dB
52.1dB
54.5dB
61.5dB
60.6dB8
58.9dB
60.1dB

Ovl



Study 4
Logging (15 Seconds) LEQ LMAX LPeak LN10 - LNSO Ovl
09:32:18 73.8dB 87.8dB 107.6dB 78.3dB 57.3dB

J=17



Florida Atlantic Universiry . July 15, 1999
Project No.: 40730-9-1988

Western Leq Quest 2900 Field data

J-18



Logging (15 Seconds)
13:17:22
13:17:37
13:17:52
13:18:07
13:18:22
13:18:37
13:18:52
13:19:07
13:19:22
13:19:37
13:19:52
13:20:07
13:20:22
13:20:37
13:20:52
13:21:07
13:21:22
13:21:37
13:21:52
13:22:07
13:22:22
13:.22:37
13:22:52
13:23:07
13.23:22
13:23:37
13:23:52

LEQ
62.9dB
64.9dB
62.6dB
60.0dB
61.1dB
59.1dB
68.7dB
57.4dB
54.7dB
56.4dB
55.3dB
54.6dB
56.8dB
57.2dB
59.1dB
61.2dB
85.8dB
92.4dB
91.4dB
$2.0dB
91.7dB
92.3dB
92.0dB
80.5dB
60.1dB
60.7dB
67.5dB

Study 1

LMAX
75.9dB
70.6dB
65.3dB
64.4dB
65.2dB
64.6dB
86.8dB
62.4dB
60.3dB
60.9dB
60.8dB
59.5dB
61.0dB
62.2dB
63.0dB
£6.6dB
99.6dB
101.0dB
99.0d8B
100.5dB
100.3dB
100.6dB
99.8d8
99.9dB
65.1dB
£9.0dB
77.8dB

J-20

LPeak
86.3dB
83.2dB
80.7dB
79.2dB
83.0dB
80.1dB
§7.9dB
77.6dB
76.8dB
77.4dB
81.2dB
75.8dB
77.2dB
77.0dB
76.9dB
81.1dB
119.3dB
119.1dB
117.9dB
120.3dB
120.2dB
119.5dB
112.0d8
117.1dB

79.2dB

85.8dB

93.5dB

LN10
63.3dB
£66.4dB
64.2dB
63.0dB
64.0dB
63.1dB
61.7dB
59.9dB
57.0dB
58.3dB
57.4dB
56.1dB
58.6dB
59.1dB
61.4dB
65.2dB
90.0dB
97.3dB
96.7dB
§7.0dB
97.1dB
97.6dB
97.3dB
96.6dB
63.1dB
£63.9dB
72.1dB

LNSO
59.9dB
62.9dB
61.5dB
56.3dB
54.7dE
53.6dB
53.9dB
52.3dB
51.8dB
54.1dB
52.9dB
52.6dB
54.8dB
55.0dB
56.4d8B
56.7dB
62.0dB
75.9dB
74.4d8
74.0dB
72.7dB
73.0dB
73.5dB
63.4dB
55.1dB
54.8dB
56.3dB

Ovi



Study 2

Measuring Parameters
Range: 60 - 120 dB Weighting: A
Threshold: Off ‘ Exchange Rate: 3dB

Study Started: 7/9/99 @ 07:27:25

Study Stopped: 7/9/99 @ 07:34:56

Run Time: 0:07:31

Peak Level: 119.9dB, 7/9/92 @ 07:32:10
Max Level: 101.4dB, 7/9/99 @ 07:32:56
Min Level: 52.6dB, 7/9/98 @ 07:29:48
Overload: 0.00%

LEQ: 85.4dB SEL(3).112.0dB TWA: 67.4dB
LDN: 85.4dB CNEL: 85.4dB Pa2Sec: 62.7
L5: 93.8dB L10: 85.8dB L50: 64.6dB
Study 2
Logging (15 Seconds) LEQ LMAX LPeak
07:27:40 58.4dB 62.9dB 78.3dB
J7:27:55 64.6dB 68.3dB 83.1dB
J7:28:10 64.0dB 69.3dB 82.2dB
07:28:25 61.3dB £8.2dB 81.4dB
07:28:40 59.5dB 64.4dB 78.7dB
07:28:55 65.4dB 71.2dB 84.8dB
07:29:10 62.2dB 66.4dB 80.4dB
07.29:25 58.9dB 63.3dB - 78.6dB
37:29:40 56.6dB 62.6dB 76.7dB
07:29.55 55.6dB 63.1dB 77.9dB
07:30:10 56.7dB 60.1dB 82.6dB
97:30:25 66.5dB 71.2dB 86.4dB
07:30:40 65.5dB 69.4dB 84.2dB
07:30:55 68.2dB 69.2dB 84.8dB
J7:31:10 67.4dB. 68.6dB 82.0dB
07:31:25 67.0dB 68.7dB 83.2dB
07:31.40 £68.2dB 77.2dB 92.1dB
17:31.55 81.4dB 94 4dB 108.5dB
07:32:10 81.6dB 99.0dB 119.9dB
07:32:25 - 91.6dB 99.4dB 119.0dB
37:32:40 91.9dB 99.9dB 119.2dB
07:32:55 92.9dB 100.4dB 119.1dB
07:33:10 93.5dB 101.4dB 118.7dB
17:33:25 93.3dB 101.4dB 118.9dB
07:33:40 89.1dB 101.1dB 117.7dB
07:33:55 59.0dB 67.7dB 79.2dB
J7:34:10 65.6dB 72.9dB 82.8dB
07:34:25 64.8dB £8.4dB 81.8dB
07:34:40 62.1dB 66.9dB 81.4dB
)7:34:55 65.0dB 77.5dB 102.7d8

J-21

Time Constant: Fast
Peak Weighting: A

LN10
58.9dB
67.0dB
66.1dB
64.2d8
63.6dB
£69.9dB
64.9dB
61.3dB
57.9dB
57.9dB
58.2dB
69.6dB
68.5dB
68.8dB
68.1dB
68.3dB
69.5dB
85.6dB
77.2dB
96.3dB
96.5dB
98.1dB
99.0dB
99.2dB
94.1dB
61.0dB
68.7dB
67.0dB
65.3dB
65.7dB

TAKMS3: 92.9dB

£ 90: 56.3dB

LNS0
56.0dB
58.9dB
56.8dB
56.7d8
55.3dB
56.5dB
58.7dB
55 8dB
55.1dB
53.4dB
55.3dB
58.4dB
59.5dB
67.3dB
66.8dB
63.7dB
65.0dB
62.60B
65.7dB
76.0dB
76.6dB
75.4dB
74.9dB
73.8dB
63.7dB
55.5dB
60.9dB
61.6d8B
57.1dB
61.9dB

Ovl



Study 3

Measuring Parameters
Range: 60 - 120 dB Weighting: A
Threshold: Off Exchange Rate: 3dB

Study Started: 7/9/99 @ 09:59:55

Study Stopped: 7/9/99 @ 10:07:51

Run Time: 0:07:56

Peak Level: 110.2dB, 7/9/99 @ 10:04:03
Max Level: 90.5dB, 7/9/99 @ 10:03:36
Min Level: 51.6dB, 7/9/99 @ 10:06:27
Overload: 0.00%

LEQ: 74.5dB SEL(3):101.3dB TWA: 56.7dB
LDN: 74.5dB CNEL: 74.5dB Pa2Sec: 5.3
L5: 83.4dB L10: 78.0dB L50: 59.0dB
Study 3
Logging (15 Seconds) LEQ LMAX LPeak
10:00:10 58.9dB 64.8dB 85.8dB
10:00:25 59.1dB 63.0dB 77.3dB
10:00:40 : 57.4dB 59.0dB 77.2dB
10:00:55 58.3dB 61.1d8 76.6dB
10:01:10 60.1dB = 64.8dB 77.8dB
10:01:25 58.6dB 60.2dB 76.7dB
10:01:40 58.5dB 59.7dB 77.4dB
10:01:55 58.8dB 60.3dB 77.4dB
10:02:10 58.9dB 60.3dB 76.6dB
10:02:25 58.7dB 59.9dB 76.8dB
10:02:40 59.0dB £62.8dB 78.0dB
10:02:55 59.7dB 64.0dB 77.6dB
10:03:10 59.6dB £62.3dB 76.8dB
10:03.25% © 61.8dB 70.7dB 81.1dB
10:03:40 77.3dB 90.5dB 106.7dB
10:03:55 82.7dB 89.9dB 106.2dB
10:04:10 81.5dB 89.9dB 110.2dB
10:04:25 80.5dB 87.5dB 104.6dB
10:04:40 80.0dB 86.9dB 103.0dB
10:04:55 79.7dB 86.5dB 101.9dB
10:05:10 77.9dB 88.2dB 103.0dB
10:05:25 59.8dB 66.5dB 81.1dB
10:05:40 58.6dB 60.5dB 77.2dB
10:05:85 67.7dB 84.2dB 88.5dB
10:06:10 78.6dB 85.3dB 101.5dB
10:06:25 76.6dB 86.0dB 101.1dB
10:06:40 55.0dB 60.2dB 76.9dB
10:06:55 55.8dB 59.6dB 76.2dB
10:07:10 52.7dB 57.0dB 74.8dB
10:07:25 51.7dB 57.2dB 84.7dB

10:07:40 51.6dB  53.2dB  74.9dB
‘ J-22

Time Constant: Fast
Peak Weighting: A

LN10
58.9dB
58.9dB

58.0dB -

£9.2dB
61.8dB
59.1dB
59.0dB
59.2dB
59.4dB
59.2dB
59.7dB
60.6dB
60.5dB
64.4dB
82.3dB
87.4dB
86.1dB
85.3dB
84.9dB
84.8dB
84.2dB
60.9dB
59.2dB
62.7dB
83.9dB
83.0dB
57.9dB
57.8dB
54.8dB
51.6dB
51.6dB

TAKM3: 81.2dB

L90: 51.8dB

LNSO
57.0dB
58.4dB
56.9dB
57.4dB
58.6dB
58.2dB
58.0dB
58.3dB
58.4dB
58.3d8
58.1dB
58.9dB
58.8dB
59.3dB
58.9dB

£9.0dB

68.7dB
68.2dB
66.0dB
65.2dB
60.2dB
58.6dB
57.9dB
58.6dB
63.0dB
58.2dB
51.6dB
53.1dB
51.6dB
51.6dB
51.6dB

Ovl



Study 4

Measuring Parameters
Range: 60 - 120 dB Weighting: A
Threshold: Off Exchange Rate: 3dB

Study Started: 7/9/98 @ 10:21:21

Study Stopped: 7/9/99 @ 10:31:44

Run Time: 0;10:23 '

Peak Level: 111.4dB, 7/9/98 @ 10:29:14
Max Level: 93.2dB, 7/9/98 @ 10:29:17
Min Level: 51.6dB, 7/9/98 @ 10:31:24
Overload: 0.00%

LEQ: 73.5dB SEL(3):101.4dB TWA: 56.8dB
LDN: 73.5dB CNEL: 73.5dB Pa2Sec: 6.5
L5: 81.3dB L10: 72.6dB L50: 55.6dB
Study 4

Logging (15 Seconds) LEQ LMAX LPeak
10:21:36 56.4dB 66.5dB 94.9dB
10:21:51 56.9dB 66.9dB 80.2dB
10:22:06 58.1dB £62.8dB 77.0dB
10:22:21 57.9dB 62.8dB 76.9dB
10:22:36 54.5dB 56.8dB 77.2dB
10:22:51 ‘ 54.5dB 58.0dB - 76.8dB
10:23.06 54.2¢C 57.0dB 75.9dB
10:23:21 _ 53.6dB 55.5dB 76.2dB
10:23:36 54.2dB 56.1dB 77.0dB
10:23:51 55.2dB 60.1dB 76.6dB
10:24:06 55.2dB 56.7dB 76.5dB
10:24:21 58.9dB 62.4dB 77.2dB
10:24:36 55.1dB -56.9d8 76.8dB
10:24:51 54.3dB 56.1dB 76.7dB
10:25:06 57.6dB 63.2dB 76.7dB
10:25:21 57.5dB £63.8dB 78.8dB
10:25:36 55.2dB 61.9dB 77.8dB
10:25:51 55.0dB 59.5dB 76.1dB
10:26:06 55.5dB 61.1dB 77.0dB
10:26:21 56.5dB 59.8dB 76.3dB
10:26:36 56.8dB 64.4dB 80.8dB
10:26:51 | 56.8dB 68.9dB 83.3dB
10:27:06 71.0dB 86.8dB 101.7dB -
10:27:21 77.1dB 88.2dB 106.7dB
10.27:36 76.9dB 89.1dB 106.3dB
10:27:51 54.8dB 58.2dB 77.0dB
10:28:06 64.8dB 81.4dB 93.5dB
10:28:21 57.2d8B 65.0dB 80.8dB
10:28:36 56.8dB 65.7dB 77.9dB
10:28:51 55.3dB 57.3dB 76.8dB -
10:29:06 78.2dB 89.6dB 106.9dB

J-23

Time Constant: Fast
Peak Weighting: A

TAKM3: 81.0dB

LN10
57.4dB
57.5dB
60.5dB
61.8dB
55.2dB
56.1dB
55.3dB
54.3dB
55.1dB
58.0dB
55.8dB
61.3dB
55.8dB
54.9dB
59.7dB
60.7dB
56.8dB
56.1dB
56.9dB
58.2dB
58.7dB
58.6dB
72.7dB
83.0dB
82.7dB
56.4dB
60.1dB
58.7dB
58.5dB
56.80B
83.9dB

L90: 53.7dB °

LNSO
54.8dB
54.7dB
54.8dB
54.3d8
54.0dB
53.5dB
53.3dB
52.8dB
53.3dB
52.7dB
54.5dB
56.5dB
54.5dB
53.7dB
54.9dB
54.2dB
53.7dB
53.7dB
54.1dB
54.8dB
54.6dB
53.3dB
53.8dB
55.0dB
53.4dB
53.6dB
54.1dB
55.2dB
54.5dB
54.1dB
54.4dB

Ovl



Logging (15 Seconds)
10:29:21
10:28:36
10:29:51
10:30:06
10:30:21
10:30:36
10:30:51
10:31:06
10:31:21
10:31:36

LEQ
83.7dB
82.1dB
80.5dB
80.1dB
80.4dB
63.8dB
62.1dB
64.4dB
55.5dB

- 52.7dB

Study 4

LMAX
93.2dB
90.0dB
88.7dB
88.4dB
88.4dB
78.5dB
70.2dB
71.2dB
63.1dB
58.9dB

LPeak
111.4dB
109.5dB
104.5dB
105.5dB
104.4dB

89.1dB
84.7dB
83.4dB
76.7dB
76.3dB

J=-24

LN10
88.4dB
86.9dB
85.6dB
85.2dB
85.6dB
63.6dB
£65.0dB
66.9dB
57.6dB
54.5dB

LNSO
69.0dB
68.1dB
£65.0dB
63.8dB
63.9dB
56.2dB
58.0dB
60.1dB
54.0dB
51.6dB

Ovl



Quest Technologies
2900 Integrating/Logging Sound Level Meter

Unit Version Number: 02.3 ' Serial Number: CD7120033
Name: FAU ACOUSTIC PILE DRIVING
ANALYSIS

Work Area: FIFTEEN FEET HIGH - 300 FEET
AWAY

Comments:
Meter Calibration: 114.0dB, 7/7/99 @ 12:48:45
Calibrator Serial Number:

Calibration Date:

Study 1
Measuring Parameters
Range: 60 - 120 dB Weighting: A Time Constant: Fast
Threshold: Off Exchange Rate: 3dB Peak Weighting: A

Study Started: 7/8/°9 @ 13:15:35
Study Stopped: 7/8/99 @ 13:24:42

Run Time: 0:09:06

Peak Level: 109.8dB, 7/8/99 @ 13:16:56
Max Level: 89.8dB, 7/8/99 @ 13:16:55
Min Level: 51.6dB, 7/8/99 @ 13:18:44
Overload: 0.00%

LEQ: 73.3dB SEL(3):100.6dB TWA: 56.1dB TAKM3: 81.2dB
ILDN: 73.3dB CNEL: 73.3dB Pa2Sec: 4.6
.5: 81.9dB L10: 75.2dB L50: 56.9dB L90: 51.8dB
Study 1 :

Logging (15 Seconds) LEQ LMAX LPeak LN10 LN90 Ovl
13:15:50 60.1dB 72.8dB 87.5dB 60.6dB 53.7dB
13:16:05 66.5dB 78.3dB 96.9dB 71.2dB 55.4d8
13:16:20 65.1dB 79.4dB §97.5dB 65.7dB 56.4dB

13:16:35 66.0dB 81.4dB §7.8dB 64.0dB 58.5dB
13:18:50 71.1dB 82.4dB 100.7dB 76.4dB 55.3dB
13:17:05 77.0dB 89.8dB 109.8dB 82.7dB 56.7dB

13:17:20 57.0dB 60.3dB 75.8dB 58.8dB 54.3dB
13:17:35 61.7dB £65.6dB 81.6dB 64.4dB 58.1dB
13:17:50 56.9dB 63.4dB 81.6dB 60.1dB 53.7dB

3:18:05 55.5dB 61.7dB 74.9dB 58.0dB 53.3dB
13:18:20 59.1dB 64.3dB 81.1dB 62.6dB 55.6dB
13:18:35 56.7dB 59.5dB 75.1dB 58.5dB 55.3dB

3:18:50 55.9dB £3.7dB 80.6dB 58.9dB 51.8dB

J=-25



Logging (15 Seconds)
13:12:05
13:19:20
13:19:35
13:19:50
13:20:05
13:20:20
13:20:35
13:20:50
13:21:05
13:21:20
13:21:35
13:21:50
13:22:05
13:22:20
13:22:35
13:22:50
13:23:05
13:23:20
13:23:35
13:23:50
13:24:05
13:24:20
13:24:35

LEQ
59.2dB
57.0dB
61.1dB
55.2dB
53.0dB
53.0dB
52.0dB
52.2dB
53.1dB
54.1dB
56.70B
57.1dB
72.6dB
79.9dB
80.0dB
79.5dB
79.5dB
79.7dB
80.3dB
79.5dB
56.0dB
56.7dB
53.3dB

Study 1

LMAX
67.1dB
62.8dB
77.7dB
58.5dB
56.5dB
56.4dB
56.6dB
54.9dB
57.3dB
57.1dB
58.1dB
61.6dB
86.5dB
88.5dB
89.3dB
89.2dB
88.4dB
88.8dB
88.6dB
83.3dB
61.0dB
66.1dB
£63.7dB

J-26

LPeak
81.2dB
80.3dB
88.1dB

74.6dB
74.54R

T

74.3dB
75.3dB
74.3dB
75.0dB
75.7dB
76.0dB
75.4dB
104.8dB
106.5dB
107.6dB
108.5dB
107.1dB
106.2dB
107.1dB
106.9dB
74.3dB
80.2dB
82.3dB

LN10
63.6dB
60.1dB
57.8dB
58.3dB
£4.6dB
54.7dB
52.9dB
53.2dB
54.3dB
55.9dB
58.0dB
58.9dB
74.0dB
84.8dB
85.0dB
84.7dB
84.9dB
85.2dB
85.5dB
85.3dB
58.9dB
58.8dB
54.5dB

LNSO
51.7dB
51.6dB
51.6dB
51.6dB
51.6dB
51.6dB
51.6dB
51.6dB
51.6dB
52.5d8
55.1dB
55.6dB
55.5dB
65.4dB
64.7dB
63.3dB
62.8dB
62.6dB
63.4dB
59.3dB
52.1dB
52.5dB
51.6d3

Ovl



Study 2

Measuring Parameters
Range: 60 - 120 dB Weighting: A
Threshold: Off Exchange Rate: 3dB

Study Started: 7/9/99 @ 07:29:04

Study Stopped: 7/9/98 @ 07.36:44

Run Time: 0:07:40

Peak Level: 108.7dB. 7/9/98 @ 07:34:08
Max Level: 80.6dB, 7/9/98 @ 07:33:43
Min Level: 51.7dB, 7/9/98 @ 07:29:39
QOverload: 0.00%

LEQ: 74.0dB SEL(3):100.6dB TWA: 56.0dB
LDN: 74.0dB CNEL: 74.0dB Pa2Sec: 4.6

L5: 82.0dB L10: 74.3dB L50: 61.1dB

Study 2

Logging (15 Seconds) LEQ LMAX LPeak
07:29:19 62.2dB 78.7dB 99 4dB
07:29:34 63.5dB 69.6dB 83.0dB
07:29:49 57.6dB 63.5dB 80.7dB
07:30:04 55.6d8 £61.5d8 82.3dB

07:30:19 58.1dB 61.1dB 75.5dB
07:30:34 57.7dB 60.4dB 75.5dB
07:30:49 58.9dB 61.5dB 76.8dB
07.31:.04 62.9dB 68.3dB 80.7dB
07:31:19 61.8dB - 65.7dB 80.9dB
07:31:34 63.1dB 65.1dB 79.5dB
07:31:49 61.2dB 62.7dB 77.0dB

07:32:04 61.3dB 63.2dB 77.4dB
07:32:19 63.2dB £8.3dB 85.0dB
07:32:34 70.1dB 82.9dB 98.2dB
J7:32:49 61.2dB 65.7dB 82.1dB

07:33:04 78.5dB 88.0dB  108.2dB

07:33:19 80.1dB 88.8dB  108.6dB
273334 81.4dB 90.3dB 108.5dB
07:33:49 ' 81.3dB 90.6dB 108.5dB
07:34:04 : 82.4dB 80.4dB 107.2dB
J37:34:19 80.2dB 90.1dB 108.7dB
07:34:34 - 58.4dB £2.0dB 78.1dB
07:34.49 61.1dB 65.8dB 77.2dB
J7.35:04 62.4dB 66.3d8 81.3dB
07:35:19 61.5dB 64.8dB 80.8dB
07.35.34 61.7dB 66.1dB 81.3dB
J7:35:49 60.5dB 62.6dB 76.1dB
07.36.04 60.2dB 64.64dB 79.9dB
07:36:19 60.2dB 62.4dB 78.1dB
17:36:34 65.8dB 70.7dB 82.7dB

J=-27

Time Constant: Fast
Peak Weighting: A

TAKM3: 81.5dB

LN10
63.4dB
68.1dB
60.9aB
58.3dB
58.4dB
58.9dB
60.0dB
66.5dB
64.1dB
64.3dB
62.0dB
62.0dB
66.6dB
74.3dB
63.3dB
83.5dB
84.7dB
86.3dB
86.6dB
88.2dB
86.6dB
61.1dB
63.9dB
65.0dB
63.9dB
63.3dB
61.5dB
62.6dB
61.5dB
68.4dB

1 90: 56.9dB

LNSO
53.8dB
54.3dB
53.0dB
54.5d8
56.5dB
56.3dB
57.2dB
58.4dB
59.7dB
61.7dB
60.1dB
60.4dB
57.9dB
56.9dB
58.9d8B
62.1dB
£65.9d8
65.8dB
65.4dB
64.5dB
59.3dB
55.1dB
56.9dB
59.3dB
58.0dB
59.1dB
59.1dB
58.7dB
58.9dB
62.6dB

Ovl



Study 3

Measuring Parameters
Range: 60 - 120 dB Weighting: A
Threshoid: Off ' Exchange Rate: 3dB

Study Started: 7/9/99 @ 10:02:05
Study Stopped: 7/9/99 @ 10:09:55
Run Time: 0:07:50

Peak Level: 898.9dB, 7/9/99 @ 10:04:47
Max Level: 79.8dB, 7/9/99 @ 10:05:08
Min Level: 51.6dB, 7/9/99 @ 10:07:11
Overload: 0.00%

LEQ: 64.5dB SEL(3):91.2dB TWA: 46.6dB
LDN: 64.5dB CNEL: 64.5dB Pa2Sec: 0.5
L5: 72.9dB L10: 68.0dB L50: 55.5dB
Study 3
Logging (15 Seconds) LEQ LMAX LPeak
10:02:20 63.3dB 78.7dB 96.9dB
10:02:35 55.0dB 56.4dB 74.8dB
10:02:50 55.3dB 56.9dB 74.3dB
10:03:05 55.3d8B 57.1dB 75.9d8
10:03:20 55.7dB 57.2dB 74.6dB
10:03:35 55.6dB 57.6dB 75.9dB
10:03:50 55.6dB 57.3dB 74.8uS
10:04.05 56.0dB 58.8dB 76.6dB
10:04:20 55.9dB 59.3dB 74.5dB
10:04:35 72.1dB 79.4dB 95.8dB
10:04:50 71.6dB 79.6dB 98.9dB
10:05:05 70.0dB 78.3dB 96.3dB
10:05:20 70.3dB 79.8dB 96.5dB
10:05:35 69.3dB 76.4dB . 95.1dB
10:05:50 69.7dB 78.5dB 94.3dB
10:06:05 56.7dB 61.2dB 75.8dB
10:06:20 56.3dB 57.8dB 75.6dB
10:06:35 55.8dB 58.9dB 75.1dB
10:06:50 67.2dB 75.1dB 90.7dB
10:07:05 - B67.4dB 74.7dB 91.6dB
10:07:20 53.54B 56.5dB 74.7dB
10:07:35 53.8dB 59.0dB 74.7dB
10:07:50 51.7dB 53.3dB 75.8dB
10:08:05 51.7dB 57.1dB 84.6dB
10:08:20 51.7dB 53.5dB 75.6dB
10:08:35 51.8dB 56.8dB 74.1dB
0:08:50 51.6dB 51.6dB 74.0dB
:10:09:05 51.6dB 53.3dB 74.3dB
10:09:20 51.7dB 54.3dB 75.3dB
0:09:35 51.6dB 52.5dB 74 44dB
.0:09:50 54.5dB 67.3dB 90.9dB

J=-28

Time Constant: Fast
Peak Weighting: A

LN10
64.8dB
55.8dB
56.1dB
56.2dB
56.4dB
56.7dB
56.6dB
57.16B
57.6dB
76.8dB
76.0dB
74.3dB
74.8dB
74.1dB
75.0dB
57.6dB
57.2dB
56.9dB
72.8dB
72.8dB
55.8dB
56.7dB
52.0dB
51.6dB
51.7dB
51.6dB
51.6dB
51.6dB
51.6dB
51.6dB
55.5dB

TAKM3: 71.4dB

L90: 51.6dB

LNSO

55.7dB

54.4dB
54.5aB
54.4d8
54.6dB
54.7dB
54.7dB
54.9dB
54.7dB
59.5dB
61.5dB
60.0dB
58.8dB
59.3dB
57.0dB
55.6dB
55.5dB
54.4dB
57.2dB
56.4dB
51.6dB
51.6dB
51.6dB
51.6dB
51.6dB
51.6dB
51.6dB
51.60B
51.6dB
51.6dB
51.6dB

Ovl



Study 4

Measuring Parameters
Range: 60 - 120 dB Weighting: A
Threshold: Off Exchange Rate: 3dB

Study Started: 7/9/99 @ 10:20:54
Study Stopped: 7/9/98 @ 10:33.23
Run Time: 0:12:28

Peak Level 99.9dB, 7/9/99 @ 10:30:07
Max Level: 80.4dB, 7/9/99 @ 10:29:58
Min Level: 51.6dB, 7/9/99 @ 10:23:41
Overload: 0.00%

LEQ: 62.8dB SEL(3):91.6dB TWA: 47.0dB
LDN: 62.8dB CNEL: 62.8dB Pa2Sec: 0.6
L5:70.1dB L10: 63.5dB L50: 54.8dB
Study 4
Logging (15 Seconds) LEQ LMAX LPeak
10:21:09 62.4dB 78.5dB 95.8dB
10:21:24 67.6dB 75.2dB 82.5dB
10:21:39 A 55.6dB 59.7dB 75.8dB
10:21:54 55.3dB 57.3dB 74.9dB
10:22:09 55.6dB  57.8dB 75.5dB
10:22:24 _ 56.7d8 60.1dB 74.7dB
10:22:39 55.52B 57.5d8 76.3dB
10:22:54 57.0dB 59.5dB 77.5dB
10:23:09 55.0dB 57.3dB 75.0dB
10:23:24 54.2dB 55.8dB 75.8dB
10:23:39 54.2dB 55.6dB 74.5dB
10:23:54 54.7dB 56.8dB 74.9dB
10:24:09 54.2dB 56.3dB 76.0dB
10:24:24 - 54.8dB 57.0dB 74.5dB
0:24:39 54.6dB 56.2dB 74.9dB
10:24:54 56.2dB 61.9dB 76.0dB
10:25:09 59.2dB 62.9dB 74.7dB
0:25:24 54.7dB 557dB 75.0dB
10:25:39 54 5dB 56.3dB 75.6dB
10:25:54 59.8dB 66.5dB 82.3dB
0:26:09 54.3dB 58.9dB 74.5d8
10:26:24 54.1dB 55.6dB 74.9dB
10:26:39 53.9dB 55.7dB 75.1dB
0:26:54 54.0dB 55.8dB 74.5dB
10:27:09 54.1dB 56.2dB 75.6dB
10:27:24 53.9d8B 58.5dB 74.6dB
0:27:39 53.0dB 54.3dB 74.7dB
10:27:54 61.7dB 76.4dB 92.7dB
10:28:09 68.5dB 77.6dB 93.3dB
0:28:24 60.6dB 76.3dB =~ 92.9dB
10:28:39 53.4dB 54.9dB 75.4dB

J-29

Time Constant: Fast
Peak Weighting: A

LN10
64.3dB
72.9dB
57.1dB
56.3dB
56.8dB
58.5dB
56.2dB
59.0dB
56.2dB
54.2dB
54.9dB
55.8dB
55.3dB
55.8dB
55.5dB
57.5dB
61.5dB
55.3dB
55.6dB
62.2dB
55.4dB
54.9dB
55.0dB
54.8dB
55.2dB
54.7dB
53.5dB
63.3dB
73.7dB
59.1dB
54.3dB

TAKM3: 69.8dB

L90: 52.7dB

EN9S0
54.8dB
54.7dB
54.3dB
54.2dB
54.8dB
55.3dB
55.2dB
54.5dB
53.4dB
53.5dB
53.5d8B
52.7dB
53.1dB
53.8dB
53.7dB
54.5dB
55.4dB
54.0dB
53.5dB
56.6dB
53.0dB
53.2dB
52.9dB
53.0dB
53.1dB
53.1dB
52.5dB
52.5dB
54.9dB
52.0dB
52.5dB

Ovl



Logging (15 Seconds)
10:28:54
10:29:09
10:29:24
10:29:3%
10:29:54
10:30:09
10:30:24
10:30:39
10:30:54
10:31:09
10:31:24
10:31:39
10:31.54
10:32:09
10:32:24
10:32:39
10:32:54
10:33:09

LEQ
53.3dB
54.0dB
54.3dB
53.9dB
£9.5dB
72.2dB
70.2dB
68.9dB
69.5dB
69.0dB
56.4dB
56.5dB
60.5dB
52.9dB
51.6dB
51.6dB
52.3dB
62.4dB

Study 4

LMAX
54.5dB
56.0dB
57.0dB
55.1dB
79.3dB
80.4dB
78.6dB
76.8dB
78.0dB
79.2dB
60.1dB
57.9dB
66.7dB
55.4dB
53.2dB
51.7dB
58.9dB
75.3dB

J-30

LPeak
74.5dB
76.5dB

75.1dB -

74.6dB
95.0dB
99.9dB
98.1dB
92.7dB
95.5dB
93.7dB
76.3dB
75.0dB
77.0dB
75.1dB
74.6dB
74.1dB
75.1dB
87.6dB

LN10
53.9dB
54.7dB
55.0dB
54.5dB
75.6dB
76.8dB
74.5dB
73.7dB
74.6dB
74.5dB
57.7dB
57.4dB
64.8dB
53.7dB
51.6dB
51.6dB
52.7dB
65.7dB

LNSO

52.84dB

53.1dB
53.6dB
53.3dB
54.5dB
61.7dB
598.7dB
56.4dB
56.4dB
56.0dB
54.9dB
55.3dB
54.5dB
51.7dB

51.6dB.

51.6dB
51.6dB
51.6dB

Ovi



Florida Atlantic Umiversizy July 15, 1999
FProject No.: 40750-9-1985

Octave Band Analyzer Data Sheets
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Jn summary -

trument
-rument ID (DPB)

1 mode
n start
n end

t duration
.1 calibration
asurement range
rophone response
rizing voltage
1e weighting
quency weighting
hange rate {Q)

«0d time

10ds too short for LNs
iles recorded

ile sampie interval
mber of records

1us enabled
:rioad occurred

battery occurred
& was used

- CEL instruments Ltd 1997

CEL-593.C2 Version 6.3 Type 2
107331

Third-octave band Environmental
07:/08/1999 14:33:31

07/08/1999 14:35:24

000 00:01:53.18

07/07/1999 14:33:40

65 - 140 dB

Free Field

Off

F

L. A

3

500 ms

Yes

No

ls
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No
No

No
Yes
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CEL-593.C2 Version 6.3 Type 2
107331

Third-octave band Environmentai
07/09/1999 (8:43:01

07/09/1999 08:45:43

000 00:02:42.42

07/07/1999 14:33:40

65 - 140 dB

Free Field

Off

F
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No
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un summary -

strurnent
~trument ID (DPB)

n mode
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m end

n duration
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larizing voltage

me weighting

equency weighting
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ifiles recorded

file sample nterval
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CEL-593.C2 Version 6.3 Type 2
107331 :
Third-octave band Environmental
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65 - 140 dB

Free Field

Off

F
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