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KIF Ash Pond Closure/Ditch over ash pond

Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2

Worksheet Kingston closure ditch over ash pond

Flow Element Trapezoidal Channel

Method Mannings Formula

Solve For Channel Depth

Input Data

Mannings Coefficient

Channel Slope

Left Side Slope

Right Side Slope

Bottom Width

Discharge

Results

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow is subcritical.

0.030

0.010000 ft/ft

20.000000 H V

20.000000 H V

4.00 ft

2.00 cfs

0.20 ft

1.56 ftz

11.88 ft

11.87 ft

0.15 ft

0.027677 ft/ft

1.28 ft/s

0.03 ft

0.22 ft

0.62

10/02/96

100330 AM Haestad Methods Inc. 37 Brookside Road Waterbury CT 06708 203 755-1666
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SUMMARY - KINGSTON DREDGE CELL DIKE STABILITY

CONSTRUCION OF DIKES WITH 100% FLY ASH

We were asked to evaluate the stability of the dredge cell dikes should they be

constructed with 100% fly ash. Construction to this date el. 805.0 has been with a

mixture of fly and bottom ash. An opportunity/need to market the bottom ash has been

presented and the question asked of engineering can this be done

Existing Plan

Soil Parameters for the mixed dike material were obtained from undisturbed samples

taken by Singleton in 1994 and used in developing the permit for the stack. These

parameters are

Shear Strength

Unit Weight pcf Q R Rbar

moist sat c ts deg c ts de c ts deg
Mixed 109.9 114.8 0.0 37.4 0.95 15.9 0.49 29.1

bottom

ash/ fly

ash

The factor of safety for long term
stability using these parameters is 1.75. The

earthquake factor of safety is 1.17. These were presented to the state in the permit.

Figure 1 shows the failure plan for this condition as analyzed using UTexas3.

Proposed Plan

It was not necessary to submit fly ash sample for lab testing. In 1994 we had Singleton

perform tri-axle testing on samples of Kingstons fly ash.

Shear Strength

Unit Weight pcf R Rbar

moist sat c ts deg c ts deg c ts deg
Fly ash 99.9 106.8 1.04 23.7 0.19 17.9 0.27 28.3 25%
95% moisture

Standard content

Proctor

At face value the fly ash parameters are lighter in weight and weaker than the mixed

ash. The analysis was performed by replacing these values for the previous values in

the dike section above elevation 805.0 the current dike height. The factor of safety for



long term stability using these parameters is 1.80. The earthquake factor of safety

remains the same at 1.17. Figure 2 shows the failure plan for this condition as

analyzed using UTexas3.

Studying the difference between Figures 1 and 2 shows how the factor of safety went up

slightly after substituting the apparently weaker material in the dikes. The weakest

failure plane remains thru the base of the stack. The reduction in the cohesion values

mixed ash to fly ash does not play a significant role in the stacks long term Factor of

Safety. The lighter weight of the material applied at the upper driving wedge of the

failure circle has the most influence in the static force computations to increase factor of

safety. Had pure fly ash been used at the lower levels of the dredge cell construction

there could have been a dramatic reduction in the factor of safety.

Conseauently we concur that it is acceptable to construct the remaining lifts of

the dredge cell using fly ash compacted to at least 95% Standard Proctor density.

An increase in localized sloughing of the dikes is likely to occur. We expect this to be

tolerable and to best be handled by daily inspections and rapid attention to small rills

before they expand.

We understand the field forces will add clay to the mix to help reduce dusting.



Forces Driving

Failure

Surface

Factor

of

Safety

1.751

-0

Figure

1
-

Original

Materials

Forces

Resisting



Forces Driving

Failure

Surface

Factor

of

Safety

1.797

Figure

2
-

Revised

Materials

Forces

Resisting



UjtXPo 3 Kes v ?S

9-ZS - 2oo t

HLP-KYRI.DAT

Side Force Inclination - - - - -

Factor of Safety - - - - - - - - 1.002 ?? SpL?r V?? ?

1

-14
Number of Iterations - - - - - - 9

9 8

7-S r-o rc-

CMeUTaNS
UTEXAS3 - VER. 1.200 - 12/16/92 - C 1985-1992 S. G. WRIGHT
Date 9252001 Time 135438 Input file HLP-KYR1.DAT

KIF dredge cell design

Spencers Method

Search for critical shear surface

FOR HLP-TIC.DAT

1

SAT lG_

-4s Za4
Factor of Safety - - - - - - - - 1.797 TcTZll
Side Force Inclination - - - - - -9.97 rs.
Number of Iterations - - - - - - 22

UTEXAS3 - VER. 1.200 - 12/16/92 - C 1985-1992 S. G. WRIGHT
Date 9242001 Time 1621 3 Input file hlp-tic.dat

KIF dredge cell design

Spencers Method
Search for critical shear surface

FOR HLP-SHT1.DAT

1

Factor of Safety - - - - - - - - 3.204
A615

Side Force Inclination - - - - - -8.12
Number of Iterations - - - - - - 17

UTEXAS3 - VER. 1.200 - 12/16/92 - C 1985-1992
Date 9252001 Time 104719 Input file

KIF dredge cell design

Spencers Method
Search for critical shear surface

FOR HLP-MHEA.DAT

Number of Iterations - - - - - - 5

UTEXAS3 - VER. 1.200 - 12/16/92 - C 1985-1992
Date 9252001 Time 11 015 Input file

KIF dredge cell design
Spencers Method
Search for critical shear surface

Factor of Safety - - - - - - - - 1.167
Side Force Inclination - - - - - -12.92

Srro KJ-T6-XM

S

S. G. WRIGHT

HLP-shtl.dat

?????w6
/

S. G. WRIGHT

hlp-mhea.dat



UitXA -? ReSv t--S

9-ZS - 20o I

HLP-KYRI.DAT

Factor of Safety - - - - - - - -

Side Force Inclination - - - - - -14.98

Number of Iterations - - - - - - 9

ore-JS r

S PiAXM?
Ca?uT?

1 UTEXAS3 - VER. 1.200 - 12/16/92 - C 1985-1992 S. G. WRIGHT

Date 9252001 Time 135438 Input file HLP-KYR1.DAT

KIF dredge cell design
Spencers Method
Search for critical shear surface

FOR HLP-TIC.DAT

Factor of Safety - - - - - - --SideForce Inclination - - - --Numberof Iterations - - - - - -

UTEXAS3 - VER. 1.200 - 12/16/92
Date 9242001 Time 1621

KIF dredge cell design
Spencers Method

S74rTI G.

ZonlG
1.797

-9.97 CS_
22

- C 1985-1992 S. G. WRIGHT

3 Input file hlp-tic.dat

Search for critical shear surface

FOR HLP-SHT1.DAT

Factor of Safety - - - - - - - - 3.204
-4615

Side Force Inclination - - - - - -8.12
Number of Iterations - - - - - - 17

1 UTEXAS3 - VER. 1.200 - 12/16/92 - C 1985-1992
Date 9252001 Time 104719 Input file

KIF dredge cell design

Spencers Method
Search for critical shear surface

FOR HLP-MHEA.DAT

Factor of Safety - - - - - - - - 1.167
Side Force Inclination - - - - - -12.92

Number of Iterations - - - - - - 5

UTEXAS3 - VER. 1.200 - 12/16/92 - C 1985-1992 S. G. WRIGHT

Date 9252001 Time 11 015 Input file hlp-mhea.dat
KIF dredge cell design
Spencers Method

Search for critical shear surface

SNv K7 TsxA

_ S

S. G. WRIGHT

HLP-shtl.dat

CAVrY4Lw6



DIKE

CONSTRUCTION

/DREDGE

OPERATIONS

SEQUENCE

DIKE

CONSTRUCTION

BOTTOM

ASH

11995

LIFTS

BY

LAYER

DESIGNATION

A
1996

B
1997

B Cl
1998

Ci C2
1999

C2
2000

C2 C3
2001

C3 2002

C3 D1 2003

Dl D2 2004

D2 D3 2005

D3 2006

D3 El 2007

El 2008

El E2 2009

E2 E3 2010

E3 2011

E3 2012

STORE

2013

STORE

2014

CELLS

1

3

A

A

C1

C1 C2

C2 C3 Dl

D1 D2

D2 D3

D3 El E2

E2 E3

E3
STORE

2015

DREDGE

OPERATIONS

FLY

ASH



KIF DREDGE CELL Sheet 1 of

CHRONOLOGY FOR DIKE CONSTRUCTION
AND DREDGING

Computed BKE Date 7/20/95

Checked Date

YEAR BOT. ASH DIKE B. A. REQD YEAR FLY ASH DREDGE VOL. AVAIL.

PROD. STAGE FOR DIKE PROD. STAGE FOR F. A.

CY CY CY CY

Present 131000 A
1996 70864 A

B

1997 70176 B

1998 71535 B

C1

1999 71482 C 1

C2
2000 70688 C2
2001 69858 C2

C3

2002 72259 C3

2003 72347 C3

2004 72241

Dl

Dl

D2

2005 72771 D2
D3

2006 73866 D3

2007 74431 D3

El

2008 75702 El

2009 74625 El

E2

2010 74678 E2

E3

2011 74678 E3

2012 74678 E3

STORE
2013 74678 STORE
2014 74678 STORE

135000 Present

4000 1996

160000

281823 CELLS 13 531600

291557 A 332300

93136 1997 288724 A 290520

22960 1998 294317 B 356800

101752

53177 1999 294099 B 64279

99761 2000 290830 C 1 587497

81456
10678 2001 287416 C 1 66847

156652 2002 297295 C2 565065

97562
25303
96312
49268
94385

2003 297658 C2

2004 297222 C3
Dl

47201

517696
495131

71412 2005 299401 Dl 465148

147958 2006 303905 D2 466758

146599

72733 2007 306229 D2 328600

90859 2008 311459 D3 429137

89161

13459 2009 307028 D3 140049

88955 2010 307246 El 407978

27789 E2 381426

139285

92396 2011 307246 E2 315179

17718 2012 307246 E3 345826

56960

74678 2013 307246 E3 46513

74678 2014 307246 STORE 567979

TOTAL TO BE STORED 206316 567979

EXCESS ASH TO BE DREDGED/SLUICED INTO A FUTURE ADJACENT CELL AND DRIED

FOR STACKING ON TOP OF THE DREDGE CELLS. CELLS WILL BE CAPPED AT END
OF FISCAL YEAR 2014.
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KIF DREDGE CELL Sheet 1 o

STORAGE VOLUME TOP OF STACK

Computed BKE Date 7/21/95

Checked Date

ELEVATION AREA VOLUME

ft MSL ftA2 CY

840 1901788

842 1650512

844 1409767

846 1187363

848 983391

850 795449

852 622197

854 463208

856 318003

858 196209

860 105662

862 42773

864 5604

131567

113344

96190

80398

65883

52505

40200

28934

19045

11180

5498

1792

TOTAL 646536
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KIF DREDGE CELL

TOE DRAINAGE SYSTEM
QUANTITY CALCULATIONS

h55

LIFT PERIMETER OUTLETS 6 DIA PERF. 6 DIA NON- 6 DIA TEE 1081 CR FILTER

ft HDPE PERF. HDPE SECTIONS STONE FABRIC

W 3Zft?w 9ft?

EA ?ijitons sf

Computed BKE
Checked.

A

C1

2786

2761

7463

C2 7367

C3 7207

Dl 7064

D2 6970

D3 6807

El 6664

E2 6569

E3 6408

14 1RM 14 a
40? 20895

325I 13SO
14 2?Em 1820 14 20708

38 3-Epm 91M 38 0-W 55973

37 ? ? 37 12-M 55253

37

Sheet 1 of 1

rT5 2_ /2 fj
r293 -248 37 12403 54053

36 ?
SI7?

35

Q03Z
35

34

77Z4- 00

?140
-2Ij 36

12tr
52980

--ro6? 35 12R2 52275
1225?Q 35 1174 51053
010? 34 i1 v0 49980

33

TOTALS

2W

Date 7/28/95

Date

33 1133

230 33

li 795
346

1105

11741

49268

48060

510495

Trevira Spunbound Type 1135 non-woven needlepunched geotextile specified in the plans.

lZev?61 -?D a.cc6wn? -1? 3s iw-F okFuG ?D?E ?c?ry as 1 a?wral
?I p?s

?ee? ?CoJr? fia donn?e? vA c.r.- A3?PE?



KIF DREDGE CELL

DIKE BASE REINFORCEMENT
QUANTITY CALCULATIONS

Computed BKE Date 7/31/95

Checked Date

LIFT PERIMETER WIDTH ROLLS ROLLS ROLLS
ft ft

C1

Sheet 1 of

WIDE LONG REQUIRED

2786 120 7. 9 63

2761 90 6 9 54

7463 31 2 25 50

C2 7367 30 2 24 48

C3 7207 47 3 24 72

Dl 7064 31 2 23 46

D2 6970 30 2 23 46

D3 6807 47 3 22 66

El 6664 31 2 22 44

E2 6569 30 2 22 44

E3 6408 47 3 21 63

TOTALS 34 224 596

NOTE SYNTHETIC INDUSTRIES TYPE 300 ST WOVEN SLIT FILM GEOTEXTILE
ASSUMED. ROLL DIMENSIONS ARE 175 X 349.



KIF DREDGE CELL Sheet 1 of 1

COVER DRAINAGE SYSTEM OPTION B
QUANTITY CALCULATIONS

Computed BKE Date 7/31/95

Checked Date

LIFT PERIMETER OUTLETS 4 DIA PERF. CONCRETE 1081 CR
ft HDPE COLLARS STONE

C3

2786

2761

7207

D3 6807

E3 6408

8

14

ft ea tons

2786 14 772

2761 14 765

7207 28 1997

13 6807 26 1887

13 6408 26 1776

TOTALS 25969 108 7197

3tflN

? Collars areoW x 12 x 3 with no steel.

? Assumed weight of 115 pcf.



KIF DREDGE CELL

RIPRAP
QUANTITY CALCULATIONS

Sheet1 of1

Computed BKE Date 8/03/95

Checked Date

LIFT DOWNDRAIN VOLUME FOR OF ENERGYVOLUME FOR WEIGHT
LENGTH DOWNDRAINS DISSIPATORS EN. DIS.

ft ft3 tons

C

540 4860

480 4320

1390 12510

780 7020

780 7020

Assumed unit weight of 115 pcf.

0

315 298

0

248

2205 846

404

0 404

TOTAL 2199



KIF DREDGE CELL

COVER SYSTEM OPTION A
QUANTITY CALCULATIONS

Sheet 1 of I

Computed BKE Date 7/31/95

Checked Date

LIFT INT. EARTH FIN. CLAY FIN. EARTH
COVER 9 COVER 12 COVER 12

CY CY CY

4200 29700 31100

5050 7500 6650

C 13900 20700 18500

E

13500 20200 18100

12800 19000 17000

TOP 55700 83000 74300

TOTAL 105150 180100 165650

COMPACTED TO ACHIEVE HYD. CONDUCTIVITY OF 1 X 10-7 CM/SEC.



KIF DREDGE CELL

COVER SYSTEM OPTION B
QUANTITY CALCULATIONS

Sheet 1 of 1

Computed BKE Date 7/31/95

Checked Date

LIFT INT. EARTH
COVER 9

CY

C

4200

5050

13900

D 13500

E 12800

TOP 55700

GCL GEONET FIN. EARTH

COVER 12
ft2 ft2 CY

185000 185000 31100

170000 170000 6650

473000 473000 18500

464000 464000 18100

436000 436000 17000

1905000 1905000 74300

TOTAL 105150 3633000 3633000 165650

CLAYMAX 500 SP OR EQUIVALENT.
? GUNDLE FABRINET OR EQUIVALENT.



KIF ASH POND Sheet 1 of 1

TOTAL VOLUME REQD FOR CLOSURE

Computed BKE Date 8/08/95

Checked Date

ELEVATION AREA AREA VOLUME
ft MSL in2 ft2 CY

758 103.31

768

770

772

774

96.22

84.97

72.93

59.02

45.71

31.24

19.42

11.87

776 6.25

778 2.33

780 0.74

782 0.23

784 0.02

4132400

3848800

3398800

2917200

2360800

1828400

1249600

776800

474800

250000

93200

29600

9200

295600

268430

233926

195481

155156

114000

75052

46356

26844

12711

4548

1437

370

800

TOTAL 1429911

f 71 4l?O ?
s? shn?K

/ 5I90Z

or

l SDi 407

I 1? I
02v

310 -58 ? CY



KIF ASH POND Sheet 1 of I

VOLUME REQD FOR FINAL GRADE MINUS TWO FEET

Computed BKE Date 8/08/95

Checked Date

ELEVATION AREA AREA VOLUME

ft MSL in2 ft2 CY

758 96.22 3848800

760 84.97 3398800

762 72.93 2917200

764 59.02 2360800

766 45.71 1828400

768 31.24 1249600

770 19.42 776800

772 11.87 474800

774 6.25 250000

776 2.33 93200

778 0.74 29600

780 0.23 9200

782 0.02 800

268430

233926

195481

155156

114000

75052

46356

26844

12711

4548

1437

370

TOTAL 1134311

s6? 715

1914Z?
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TVA 488 B DES-4-41 TENNESSEE VALLEY AUTHORITY
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KIF DREDGE CELL

RIPRAP
QUANTITY CALCULATIONS

Sheet 1 of 1

Computed BKE Date8I03/95

Checked Date

LIFT DOWNDRAIN VOLUME FOR OF ENERGYVOLUME FOR WEIGHT
LENGTH DOWNDRAINS DISSIPATORS EN. DIS.

ft ft3 tons

C

540 4860 1 315 298

480 4320 0 0 248

1390 12510 7 2205 846

780 7020 0 0 404

E 780 7020 0 0 404

TOTAL 2199

Assumed unit weight of 115 pcf.



KIF DREDGE CELL Sheet 1 of

CHRONOLOGY FOR DIKE CONSTRUCTION
AND DREDGING

Computed BKE Date 7/20/95

Checked Date

YEAR BOT. ASH DIKE B. A. REQD YEAR FLY ASH DREDGE VOL. AVAIL.

PROD. STAGE FOR DIKE PROD. STAGE FOR F. A.

CY CY CY CY

Present 131000 A 135000 Present 281823 CELLS 13 531600
1996 70864 A 4000 1996 291557 A 332300

B 160000

1997 70176 B 93136 1997 288724 A 290520
1998 71535 B 22960 1998 294317 B 356800

C1 101752

1999 71482 C 1 53177 1999 294099 B 64279
C2 99761 2000 290830 C1 587497

2000 70688 C2 81456
2001 69858 C2 10678 2001 287416 C1 66847

C3 156652 2002 297295 C2 565065
2002 72259 C3 97562
2003 72347 C3 25303 2003 297658 C2 47201

Dl 96312 2004 297222 C3 517696
2004 72241 Dl 49268 Dl 495131

D2 94385
2005 72771 D2 71412 2005 299401 Dl 465148

D3 147958 2006 303905 D2 466758
2006 73866 D3 146599

2007 74431 D3 72733 2007 306229 D2 328600
El 90859 2008 311459 D3 429137

2008 75702 El 89161

2009 74625 El 13459 2009 307028 D3 140049

E2 88955 2010 307246 El 407978
2010 74678 E2 27789 E2 381426

E3 139285

2011 74678 E3 92396 2011 307246 E2 315179
2012 74678 E3 17718 2012 307246 E3 345826

STORE 56960
2013 74678 STORE 74678 2013 307246 E3 46513
2014 74678 STORE 74678 2014 307246 STORE 567979

TOTAL TO BE STORED 206316 567979

EXCESS ASH TO BE DREDGED/SLUICED INTO A FUTURE ADJACENT CELL AND DRIED
FOR STACKING ON TOP OF THE DREDGE CELLS. CELLS WILL BE CAPPED AT END
OF FISCAL YEAR 2014.



4q? Mor Arm Ccsu-re

0.51

COMPUTED DATE

CHECKED DATE

2nher m pa-eA

Areu?s t?j pCo-4i
nwz?

EL
lr

c?f 4t_

6e ?S/u joa? A- 5reVQh 7Se o?--

758 /03.31

760 ZZ

7tp- S4. 97

z?4 72.93

L59. 02

7?9 4s.71

r70 31.

29-77-
19.42.

7?4- l$7

77o 6. Z5

r78 Z. 3?s

780

D.79-782
0. z3

794 0.az

f-8t37

3I1 1XVt /.52.5 -?- /7 Q4ot 733? 17 9Zf/ts7

Die ft ft 7S8

-?Pfwt1/ t 1a 4- I 03 Q4
t-

/. 33 40.90 -4S 0

- If23?- ??t1 631-167?F 1.74-f-?3t-?ssoltQSZ
/sZ .

-02f?az2?.?? 2C?t 24f-1 8st1T3t

vl/. 24

Zl? 213t2Z3?2Sf2??t/ 94t1. 34
4/2f.

243t494-t-244-y-ZI4f-z7f-FZ62? ?ZO

208 rZ lOf Z.DZ 4 2OI-t22 t/.62-t 0.99tl ?

- N? ?.73f-1.94?Z02td7/Oa107-

-l04 IoOtl$9f149f p?94 ?1?

z4t-149 t 1.22 t 0.40 / z

07zt 100 1-02-t AM 1-12?

- 0.33 1- 058 t- 042 4 0192

?
?



SHEET OF

COMPUTED DATE

CHECKED DATE _

-yN Cao?_

N s511 ?64-Jb

E Z49 23co -03

?
o

N oo.E

Yo??1
15

l/ A?. ??nf?t- J?bel1J M4411 L44 5
h

J193 p? 5? ?

d?M R r?rt???iu ? r5 6? /h4 ?7 Gf? Mr? ?
?i-rCQdl Ccmti? m ?

ePR1
? ?

??? r1?- 10199 1 l?r 248?OJ?v



KIF DREDGE CELL

TERRACE DITCH CAPACITY CALCS

Mannings Equation

n 0.04

So 0.33

c ?sQ 24.2

phi 1.49

b 6-f1-z4
y 0.35 f?- .

Comp by BKE Date 08/03/95

Chkd by Date

AR2/3 Qn/ph iSo1 /2

1.138655 1.130921

ie- b -1

?

??/
Pf?i GLl CS O-0i 1 LL ?j u

1?
? /r1 /1 ?rWl C??/ 1?

/ilSV
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KIF DREDGE CELL

TERRACE DITCH CAPACITY CALCS
Comp by BKE Date 08/03/95

Chkd by Date

Mannings Equation

AR2/3 Qn/ph iSo1 /2
n 0.04

So 0.05 2.913577 2.905388

Q 24.2

phi 1.49

0.59?- 71 n

?v???e? ca? cs ?r? ?

? ?d7a wh ?e? ?e5 ?? ??
r s
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KIF DREDGE CELL
TERRACE DITCH CAPACITY CALCS

Comp by BKE Date 08/03/95

Chkd by Date

Mannings Equation

AR2/3 Qn/ph iSo1 /2

n 0.04

So 0.05 4.205895 4.205609

Q 35.03 cf-s

phi 1.49

b 6 f?

Z 4
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DIKE

CONSTRUCTION

/DREDGE

OPERATIONS

SEQUENCE

DIKE

CONSTRUCTION

BOTTOM

ASH

B

B C1

1995

LIFTS

BY

LAYER

DESIGNATION

1996

CELLS

1

3

A

1997

1
1998

A

C1 C2
1999

C1

C2
2000

C2 C3
2001

Cl C2

C3 2002

C3 Dl 2003

C2 C3 Dl

Dl D2 2004

D2 D3
2005

D3 2006

Dl D2

D3 El 2007

D2 D3

El 2008

El E2 2009

D3 El E2

E2 E3 2010

E3 2011

E3 2012

E2 E3

STORE

2013

E3

STORE

2014

STORE

2015

DREDGE

OPERATIONS

FLY

ASH



KIF DREDGE CELL

?TAGE C HORIZONTAL ALIGNMENT

CURVE DATA

Sheet 1 of

Computed BKE Date6/27195

Checked Date

PI Lambert Coordinates R 0 T D L PC PT

North East ft ft ft sta sta

1 C 556650 2440980 125 90.387 125.85 45.84 197.19 0.00 197.19

2C 556498 2441282 225 84.475 204.29 25.46 331.73 205.15 536.88

3C 556873 2441518 225 83.745 201.69 25.46 328.87 573.99 902.86

4C 557744 2440424 225 104.896 292.68 25.46 411.93 1806.88 2218.80

5C 557213 2440192 500 23.399 103.54 11.46 204.19 2402.05 2606.25

6C 556264 2439174 500 16.902 74.29 11.46 147.50 3820.15 3967.65

7C 555643 2438814 225 97.980 258.74 25.46 384.77 4352.42 4737.18

8C 555104 2440140 250 83.235 222.10 22.92 363.18 5687.71 6050.89

9C 556422 2440867 500 2.554 11.15 11.46 22.29 7322.85 7345.14

10C 556670 2440973 140 90.387 140.95 40.93 220.86 0 220.86

11C 556517 2441276 210 84.475 190.67 27.28 309.62 228.68 538.3

12C 556869 2441499 210 83.745 188.24 27.28 306.94 576.08 883.02

13C 557719 2440430 210 104.896 273.16 27.28 384.46 1787.37 2171.83

14C 557205 2440205 515 23.399 106.65 11.13 210.32 2353.11 2563.43

15C 556255 2439187 485 16.902 72.06 11.81 143.07 3777.15 3920.22

16C 555650 2438836 210 97.98 241.49 27.28 359.12 4306.12 4665.23

17C 555123 2440133 235 83.235 208.77 24.38 341.39 5614.95 5956.34

18C 556425 2440852 485 2.554 10.81 11.81 21.62 7224.09 7245.71

19C 556703 2440962 165 90.387 166.12 34.72 260.3 0 260.3

20C 556550 2441267 185 84.475 167.97 30.97 272.76 267.43 540.19

21C 556864 2441465 185 83.745 165.83 30.97 270.4 577.6 848

22C 557679 2440440 185 104.896 240.64 30.97 338.69 1751.04 2089.74

23C 557192 2440227 540 23.399 111.82 10.61 220.53 2268.81 2489.34

24C 556241 2439207 460 16.902 68.35 12.46 135.7 3703.73 3839.43

25C 555663 2438872 185 97.98 212.74 30.97 316.36 4226.4 4542.76

26C 555155 2440121 210 83.235 186.56 27.28 305.07 5491.82 5796.89

27C 556457 2440840 460 2.554 10.25 12.46 20.5 7087.41 7107.91

-/08
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KIF DREDGE CELL
STAGE C HORIZONTAL ALIGNMENT

Total Distance Between PIs

Point

PI 9C

P1 1 C

PI 2C

PI 3C

PI 4C

PI 5C

PI 6C

PI 7C

PI 8C

PI 9C

N Lambert Coord.

556422

556650

556498

556873

557744

557213

556264

555643

555104

556422

Sheet 3 of

Computed BKE Date 6/22/95

Checked Date

E Lambert Coord.

2440867

2440980

2441282

2441518

2440424

2440192

2439174

2438814

2440140

2440867

Distance ft

254.47

338.09

443.08

1398.38

579.47

1391.73

717.80

1431.36

1505.21

go5i.q
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KIF DREDGE CELL Sheet 7A of

8TAGE C HORIZONTAL ALIGNMENT

FIRST LIFT CURVE DATA Computed BKE Date6/27I95

Checked Date

PI R 0 T D L PC PT

ft deg ft ft sta sta

1 C 125 90.387 125.85 45.84 197.19 0.00 197.19

2C 225 84.475 204.29 25.46 331.73 205.15 536.88

3C 225 83.745 201.69 25.46 328.87 573.99 902.86

4C 225 104.896 292.68 25.46 411.93 1806.88 2218.80

5C 500 23.399 103.54 11.46 204.19 2402.05 2606.25

6C 500 16.902 74.29 11.46 147.50 3820.15 3967.65

7C 225 97.980 258.74 25.46 384.77 4352.42 4737.18

8C 250 83.235 222.10 22.92 363.18 5687.71 6050.89

9C 500 2.554 11.15 11.46 22.29 7322.85 7345.14
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iKIF DREDGE CELL
STAGE C HORIZONTAL ALIGNMENT

Total Distance Between PIs

Point

PI 10C

PI 11C

PI 12C

PI 13C

PI 14C

PI15C

PI 16C

PI 17C

PI 18C

PI 10C

N Lambert Coord.

556670

556517

556869

557719

557205

556255

555650

555123

556425

556670

Sheet 11 of

Computed BKE Date 6/27/95

Checked Date

E Lam bert Coord.

2440973

2441276

2441499

2440430

2440205

2439187

2438836

2440133

2440852

2440973

Distance ft

339.44

416.69

1365.75

561.09

1392.42

699.45

1399.98

1487.33

273.25

TOTAL 7935.392



KIF DREDGE CELL
STAGE C HORIZONTAL ALIGNMENT

Sheet 12 of

SECOND LIFT CURVE DATA Computed BKE Date 6/27/95

Checked Date

PI R A T D L PC PT

ft deg ft ft sta sta

10C 140 90.387 140.95 40.93 220.86 0.00 220.86

11 C 210 84.475 190.67 27.28 309.62 228.68 538.30

12C 210 83.745 188.24 27.28 306.94 576.08 883.02

13C 210 104.896 273.16 27.28 384.46 1787.37 2171.83

14C 515 23.399 106.65 11.13 210.32 2353.11 2563.43

15C 485 16.902 72.06 11.81 143.07 3777.15 3920.22

16C 210 97.980 241.49 27.28 359.12 4306.12 4665.23

17C 235 83.235 208.77 24.38 341.39 5614.95 5956.34

18C 485 2.554 10.81 11.81 21.62 7224.09 7245.71
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KIF DREDGE CELL
STAGE C HORIZONTAL ALIGNMENT

Total Distance Between PIs

Point

PI 19C

Pi 20C

P1 21C

PI 22C

PI 23C

PI 24C

PI 25C

PI 26C

PI 27C

PI 19C

N Lambert Coord.

556703

556550

556864

557679

557192

556241

555663

555155

556457

556703

Sheet 16 of

Computed BKE

Checked

E Lambert Coord.

2440962

2441267

2441465

2440440

2440227

2439207

2438872

2440121

2440840

2440962

TOTAL

Date 6/27/95

Date

341.22

371.21

1309.52

531.54

1394.56

668.06

1348.36

1487.33

274.59



KIF DREDGE CELL Sheet 17 of

STAGE C HORIZONTAL ALIGNMENT

THIRD LIFT CURVE DATA Computed BKE Date 6/27/95

Checked Date

PI R 0 T D L PC PT

ft deg ft ft sta sta

19C 165 90.387 166.12 34.72 260.30 0.00 260.30

20C 185 84.475 167.97 30.97 272.76 267.43 540.19

21 C 185 83.745 165.83 30.97 270.40 577.60 848.00

22C 185 104.896 240.64 30.97 338.69 1751.04 2089.74

23C 540 23.399 111.82 10.61 220.53 2268.81 248934

24C 460 16.902 68.35 12.46 135.70 3703.73 3839.43

25C 185 97.980 212.74 30.97 316.36 4226.40 4542.76

26C 210 83.235 186.56 27.28 305.07 5491.82 5796.89

27C 460 2.554 10.25 12.46 20.50 7087.41 7107.p1



KIF DREDGE CELL

STAGE D HORIZONTAL ALIGNMENT

CURVE DATA

Sheet 1 of

Computed BKE Date 6/29/95

Checked Date

PI Lambert Coordinates R A T D L PC PT

North East ft deg ft ft sta sta

1D 556734 2440952 190 90.387 191.29 30.16 299.73 0.00 299.73

2D 556580 2441259 160 84.475 145.27 35.81 235.90 306.64 542.54

3D 556858 2441434 160 83.745 143.42 35.81 233.86 582.34 816.20

4D 557642 2440449 160 104.896 208.12 35.81 292.92 1723.58 2016.50

5D 557178 2440246 565 23.399 117.00 10.14 230.74 2197.84 2428.58

6D 556226 2439225 435 16.902 64.63 13.17 128.32 3642.92 3771.24

7D 555674 2438905 160 97.980 183.99 35.81 273.61 4160.66 4434.28

8D 555185 2440111 185 83.235 164.35 30.97 268.75 5387.30 565605

9D 556488 2440830 435 2.554 9.70 13.17 19.39 6970.22 6989.61

10D 556754 2440945 205 90.387 206.39 27.95 323.4 0 323.4

110 556599 2441253 145 84.475 131.65 39.51 213.78 330.16 543.94

12D 556855 2441415 145 83.745 129.98 39.51 211.94 585.26 797.2

13D 557618 2440455 145 104.896 188.61 39.51 265.46 1704.89 1970.35

14D 557171 2440260 580 23.399 120.11 9.88 236.87 2149.31 2386.18

15D 556217 2439238 420 16.902 62.4 13.64 123.9 3601.74 3725.64

16D 555681 2438927 145 97.98 166.74 39.51 247.96 4116.18 4364.14

17D 555203 2440103 170 83.235 151.03 33.7 246.96 5315.8 5562.77

18D 556506 2440822 420 2.554 9.36 13.64 18.72 6890.59 6909.31

1913 556788 2440933 230 90.387 23156 24.91 362.84 0 362.84

20D 556633 2441241 120_ 84.475 108.95 47.75 176.92 367.13 544.05

21D 556851 2441379 120 83.745 107.57 47.75 175.4 585.54 760.94

22Q 557579 2440465 120 104.896 156.09 47.75 219.69 1665.77 1885.46

23D 557157 2440281 605 23.399 125.28 9.47 247.08 2064.45 2311.53

24D 556203 2439259 395 16.902 58.69 14.51 116.52 3525.63 3642.15

25D 555694 2438963 120. 97.98 138 47.75 205.21 4034.28 4239.48

26D 555235 2440092 145 83.235 128.82 39.51 210.65 5191.41 5402.06

27D 556529 2440805 395 2.554 8.81 14.51 17.61 6741.87 6759.47
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KIF DREDGE CELL
STAGE D HORIZONTAL ALIGNMENT

Total Distance Between PIs

Point

PI 1D

PI 2D

PI 3D

PI 4D

PI 5D

PI 6D

PI 7D

PI 8D

PI 9D

PI 1D

N Lambert Coord.

556734

556580

556858

557642

557178

556226

555674

555185.

556488

556734

Sheet 4 of

Computed BKE
Checked

E Lambert Coord.

2440952

2441259

2441434

2440449

2440246

2439225

2438905

2440111

2440830

2440952

TOTAL

Date 6/28/95

Date

Distance ft

343.46

328.50

1258.92

506.46

1395.97

638.05

1301.37

1488.21

274.59

7535.529



KIF DREDGE CELL Sheet 5 of

STAGE D HORIZONTAL ALIGNMENT

FIRST LIFT CURVE DATA Computed BKE Date 6/28/95

Checked Date

PI R A T D L PC PT

ft deg ft ft sta sta

1D 190 90.387 191.29

2D 160 84.475 145.27

3D 160 83.745 143.42

4D 160 104.896 208.12

5D 565 23.399 117.00

6D 435 16.902 64.63

7D 160 97.980 183.99

8D 185 83.235 164.35

9D 435 2.554 9.70

30.16 299.73 0.00 299.73

35.81 235.90 306.64 542.54

35.81 233.86 582.34 816.20

35.81 292.92 1723.58 2016.50

10.14 230.74 2197.84 2428.58

13.17 128.32 3642.92 3771.24

35.81 273.61 4160.66 4434.28

30.97 268.75 5387.30 5656.05

13.17 19.39 6970.22 6989.61
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KIF DREDGE CELL

STAGE D HORIZONTAL ALIGNMENT

I

Total Distance Between PIs

Point

PI 10D

PI 11D

PI 12D

PI 13D

PI 14D

Pl 15D

PI 16D

PI 17D

PI 18D

PI 10D

N Lambert Coord.

556754

556599

556855

557618

557171

556217

555681

555203

556506

556754

Sheet 8 of

Computed BKE Date6f29f95

Checked Date

E Lambert Coord.

2440945

2441253

2441415

2440455

2440260

2439238

2438927

2440103

2440822

2440945

Distance ft

344.80

302.95

1226.28

487.68

1398.07

619.69

1269.43

1488.21

276.83

TOTAL 7413.951



KIF DREDGE CELL Sheet 9 of

STAGE D HORIZONTAL ALIGNMENT

SECOND LIFT CURVE DATA Computed BKE Date 6/29/95

Checked Date

PI R A T D L PC PT

ft deg ft ft sta sta

10D 205 90.387 206.39 27.95 323.40 0.00 323.40

11 D 145 84.475 131.65 39.51 213.78 330.16 543.94

12D 145 83.745 129.98 39.51 211.94 585.26 797.20

13D 145 104.896 188.61 39.51 265.46 1704.89 1970.35

14D 580 23.399 120.11 988 236.87 2149.31 2386.18

15D 420 16.902 62.40 13.64 123.90 3601.74 3725.64

16D 145 97.980 166.74 39.51 247.96 4116.18 4364.14

17D 170 83.235 151.03 33.70 246.96 5315.80 5562.77

18D 420 2.554 9.36 13.64 18.72 6890.59 6909.31
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KIF DREDGE CELL

STAGE D HORIZONTAL ALIGNMENT

Total Distance Between PIs

Point

P119D

Pi 20D

P1 21 D

Pi 22D

Pi 23D

PI 24D

PI 25D

Pi 26D

PI 27D

PI 19D

N Lambert Coord.

556788

556633

556851

557579

557157

556203

555694

555235

556529

556788

Sheet 12 of

Computed BKE

Checked

E Lambert Coord.

2440933

2441241

2441379

2440465

2440281

2439259

2438963

2440092

2440805

2440933

TOTAL

Date 6/29/95

Date

Distance ft

344.80

258.01

1168.49

460.37

1398.07

588.81

1218.74

1477.43

288.90

7203.628



KIF DREDGE CELL Sheet 13 of

STAGE D HORIZONTAL ALIGNMENT

THIRD LIFT CURVE DATA Computed BKE Date 6/29/95

Checked Date

PI R d T D L PC PT

ft deg ft ft sta sta

19D 230 90.387 231.56 24.91 362.84 0.00 362.84

20D 120 84.475 108.95 47.75 176.92 36713 544.05

21 D 120 83.745 107.57 47.75 175.40 585.54 760.94

22D 120 104.896 156.09 47.75 219.69 1665.77 1885.46

23D 605 23.399 125.28 9.47 247.08 2064.45 2311.53

24D .39 16.902 58.69 14.51 116.52 3525.63 3642.15

25D 120 97.980 138.00 47.75 205.21 4034.28 4239.48

26D 145 83.235 128.82 39.51 210.65 5191.41 5402.06

27D 395 2.554 8.81 14.51 17.61 6741.87 6759.47



KIF DREDGE CELL

STAGE E HORIZONTAL ALIGNMENT

CURVE DATA

Sheet 1 of

Checked
Computed BKE Date 7/05/95

Date

PI Lambert Coordinates R ? T D L PC PT

North East ft deg ft ft sta sta

1E 556819 2440923 255. 90.387 256.73 22.47 402.28 0.00 402.28

2E 556663 2441233 95 84.475 86.25 60.31 140.06 406.33 546.40

3E 556846 2441348 95 83.745 85.16 60.31 138.85 591.12 729.97

4E 557541 2440474 95 104.896 123.57 60.31 173.92 1637.89 1811.82

5E 557142 2440299 630 23.399 130.46 9.09 257.29 1993.47 2250.76

6E 556190 2439279 370 16.902 54.97 15.49 109.15 3460.56 3569.71

7E 555705 2438997 95 97.980 109.25 60.31 162.46 3966.51 4128.97

8E 555264 2440082 120 83.235 106.61 47.75 174.33 5084.31 5258.64

9E 556532 2440781 370 2.554 8.25 15.49 16.49 6591.69 6608.18

10E 556839 2440916 270 90.387 271.83 21.22 425.94 0 425.94

11 E 556682 2441227 30 84.475 72.64 71.62 117.95 429.85 547.8

12E 556842 2441329 80 83.745 71.71 71.62 116.93 593.21 710.14

13E 557517 2440480 80 104.896 104.06 71.62 146.46 1618.99 1765.46

14E 557135 2440314 645 23.399 133.57 8.88 263.41 1944.34 2207.75

15E 556183 2439293 355 16.902 52.74 16.14 104.72 3417.41 3522.13

16E 555712 2439019 80 97.98 92 71.62 136.81 3922.29 4059.09

17E 555283 2440075 105 83.235 93.28 54.57 152.54 5013.63 5166.16

18E 556537 2440767 355 2.554 7.91 16.14 15.82 6497.23 6513.05

N 19E 556872 2440905 295 90.387 297 19.42 465.38 0 465.38

20E 556715 2441218 55 84.475 49.94 104.17 81.09 468.61 549.7

21E 556837 2441295 55 83.745 49.3 104.17 80.39 594.73 675.12

22E 557477 2440490 55 104.896 71.54 104.17 100.69 1582.69 1683.38

23E 557120 2440334 670 23.399 138.74 8.55 273.62 1862.7 2136.32

24E 556167 2439312 330 16.902 49.03 17.36 97.35 3345.93 3443.28

25E 555725 2439056 55 97.98 63.25 104.17 94.05 3841.78 3935.84

26E 555315 2440063 80 83.235 71.07 71.62 116.22 4888.79 5005

27E 556560 2440751 330 2.554 7.36 17.36 14.71 6349.03 6363.74
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KIF DREDGE CELL

STAGE E HORIZONTAL ALIGNMENT

Total Distance Between PIs

Point

PI 1E

PI 2E

PI 3E

PI 4E

PI 5E

PI 6E

PI 7E

PI 8E

P1 9E

P1 1 E

N Lambert Coord.

556819

556663

556846

557541

557142

556190

555705

555264

556532

556819

Sheet 3 of

Computed BKE Date 6/30/95

Checked Date

E Lambert Coord.

2440923

2441233

2441348

2440474

2440299

2439279

2438997

2440082

2440781

2440923

Distance ft

347.04

216.13

1116.65

435.69

1395.24

561.02

1171.20

1447.90

320.21

TOTAL 7011.089



KIF DREDGE CELL Sheet 4 of

STAGE E HORIZONTAL ALIGNMENT

FIRST LIFT CURVE DATA Computed BKE Date 6/30/95

Checked Date

PI R A T D L PC PT

ft deg ft ft sta sta

1 E 255 90.387 256.73 22.47 402.28 0.00 402.28

2E 95 84.475 86.25 60.31 140.06 406.33 546.40

3E 95 83.745 85.16 60.31 138.85 591.12 729.97

4E 95 104.896 123.57 60.31 173.92 1637.89 1811.82

5E 630 23.399 130.46 9.09 257.29 1993.47 2250.76

6E 370 16.902 54.97 15.49 109.15 3460.56 3569.71

7E 95 97.980 109.25 60.31 162.46 3966.51 4128.97

8E 120 83.235 106.61 47.75 174.33 5084.31 5258.64

9E 370 2.554 8.25 15.49 16.49 6591.69 6608.18
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KIF DREDGE CELL

STAGE E HORIZONTAL ALIGNMENT

Total Distance Between PIs

Point

PI 10E

PI11E

PI 12E

PI 13E

PI 14E

PI 15E

PI 16E

PI 17E

PI 18E

PI 10E

N Lambert Coord.

556839

556682

556842

557517

557135

556183

555712

555283

556537

556839

Sheet 7 of

Computed BKE Date 6/30/95

Checked Date

E Lambert Coord.

2440916

2441227

2441329

2440480

2440314

2439293

2439019

2440075

2440767

2440916

Distance ft

348.38

189.75

1084.63

416.51

1395.97

544.90

1139.81

1432.26

336.76

TOTAL 6888.981



KIF DREDGE CELL Sheet 8 of

STAGE E HORIZONTAL ALIGNMENT

SECOND LIFT CURVE DATA Computed BKE Date 6/30/95

Checked Date

PI R A T D L PC PT

ft deg ft ft sta sta

IOE 270 90.387 271.83 21.22 425.94 0.00 425.94

11 E 80 84.475 72.64 71.62 117.95 429.85 547.80

12E 80 83.745 71.71 71.62 116.93 593.21 710.14

13E 80 104.896 104.06 71.62 146.46 1618.99 1765.46

14E 645 23.399 133.57 8.88- 263.41 1944.34 2207.75

15E 355 16.902 52.74 1614 104.72 3417.41 3522.13

16E 80 97.980 92.00 71.62 136.81 3922.29 4059.09

17E 105 83.235 93.28 54.57 152.54 5013.63 5166.16

18E 355 2.554 7.91 16.14 15.82 6497.23 6513.05
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KIF DREDGE CELL

STAGE E HORIZONTAL ALIGNMENT

Total Distance Between PIs

Point

PI 19E

Pi 20E

PI21E

PI 22E

P1 23E

PI 24E

PI 25E

PI 26E

P 27E

PI 19E

N Lambert Coord.

556872

556715

556837

557477

557120

556167

555725

555315

556560

556872

Sheet 11 of

Computed BKE Date 7/05/95

Checked Date

E Lam bert Coord.

2440905

2441218

2441295

2440490

2440334

2439312

2439056

2440063

2440751

2440905

Distance ft

350.17

144.27

1028.41

389.60

1397.39

510.78

1087.27

1422.45

347.94

TOTAL 6678.267



KIF DREDGE CELL Sheet 12 of

STAGE E HORIZONTAL ALIGNMENT

THIRD LIFT CURVE DATA Computed BKE Date7105195

Checked Date

PI R A T D L PC PT

ft deg ft ft sta sta

19E 295 90.387 297.00 19.42 465.38 0.00 465.38

20E 55 84.475 49.94 104.17 81.09 468.61 549.70

21E 55 83.745 49.30 104.17 80.39 594.73 675.12

22E 55 104.896 71.54 104.17 100.69 1582.69 1683.38

23E 670 23.399 138.74 8.55 273.62 1862.70 2136.32

24E 330 16.902 49.03 17.36 97.35 3345.93 3443.28

25E 55 97.980 63.25 104.17 94.05 3841.78 3935.84

26E 80 83.235 71.07 71.62 116.22 4888.79 5005.00

27E 330 2.554 7.36 17.36 14.71 6349.03 6363.74
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kg
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mlmin

50

ftlmin

24.4

m

80

ft

10

mm

.37
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33000 29000

22000

2

18000

3

15000

6

12000

5

10000

rnin

68

ftimin

m

150
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.62

977

Capacities

shown

are

with

optionalcounterweight.

kg

lb

18

598

41000

11

431

25200

8210

18100

6305

13800

4944

10900

16

mm

.62
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TRACTOR-SCRAPERS
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Features...................................
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SpecificationsStandard

Scrapers
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158

Tandem

Powered

and

Push-Pull

Scrapers

......

159

Elevating

Scrapers

160

639D

Tandem

Powered

Elevating

Scraper

.....

161

Tire

options

all

models

161

1
ise

of

Rimpull-Speed-Gradeability

charts

.......

162

Example

.................................16
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163

Example

.................................

163

ise

of

Travel

Time

curves

165

Example
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165

Typical

fixed

times

166

limpull

Retarder

except

613

615

and

Travel

Time

charts

by

model

613-657

.167-20

ubic

meter

and

yard

production

over

distance

by

model

613-657

.209-22

ubic

meter

and

yard

production

per

hour

by

cycle

time

all

models

223

Features

all

models

Semi-automatic

power

shift

transmissions

with

eight

speeds

forward.

613B

has

four

speed

conventional

power

shift

and

615

six

speeds.

Differential

lock

..

operator

controlled

rigidly

con-

nects

both

tractor

drive

wheels

for

positive

traction.

Cushion

Hitch

except

613B

and

615

absorbs

haul

road

shocks

stabilizes

machine

travel

substantiallyincreases

usable

working

speeds.

Double-actinghydraulics

supply

positive

cutting

edge

penetration

apron

closure

and

material

ejec-tion.

Positivebulldozer-type

ejection

633D

and

639D

scraper

floor

pivots.

Automatic

ej

ector

return

kickout.Quick-drop

valves

for

pump

loading.

Carry

check

valves

isolate

bowl

cylinders

to

carry

load

rather

than

hydraulic

lines.

Hydraulic

retarder

standard

on

651B

up

optional

on

621B

through

639D.

Not

available

on

613B

or

615.

Tandem

Powered

Push-Pullarrangement

allows

two

627B

637D

or

65713

scrapers

to

assist

one

another

in

self-loading.ElevatingVariable

capacity

torque

converter

623B

633D

and

639D

provides

four

different

loading

ranges

to

suit

differentconditions.Two-speedelevator

allows

operator

to

match

ele-

vator

speed

to

materialconditions.



plb

410

kW

550

HP

58

310

kg

128550

Ib

24.5

m3

32

yd3

33.6

m3

44

yd3

47

170

kg

104000

lb

67% 33% 52% 48% D346 1900

19.5

L

1190

in3

50

km/h

31

mph

13.5

m

442

16.4

m

53

10

37.5-39

36

PR

E-3

37.5-39

36

PR

E-3

3.63m

1111

405

mm

16

510

mm

20

1060

L

280

gal

4.29

m

141

9.73

m

3111

15.34

m

504

4.32

m

142

3.81

m

126

2.72m

811

2.59

m

8
6

Flywheel

power

TractorScraperOperating

weight

empty

ScrapercapacityStruck

Heaped

Rated

load

Weight

distribution

-

Empty

Drive Rear

Weight

distribution

-

Loaded

Drive
Rear

Engine

model

TractorScraper

Rated

engine

RPM

TractorScraperDisplacementTractorScraper

Top

speed

loaded

Non-stop

turning

circle

With

ROPS

restriction

Tires

Tractor

drive

Scraper

Width

of

cut

Maximum

depth

of

cut

Maximum

depth

of

spread

Fuel

tank

refillcapacityTractorScraperGENERALDIMENSIONS

Height

to

top

of

scraperWheelbaseOverall

length

Overall

width

Shipping

width

draft

arms

on

Inside

of

bowl

Scraper

tread

Tractor

tread

PUSH-PULLGENERALDIMENSIONSOperating

weight

empty

Overall

length

Weight

distribution

-

Empty

Drive Rear

Weight

distribution

-

Loaded

Drive Rear

Push-Pull

Tandem

Powered

Specifications

168

kW

225

HP

168

kW

225

HP

34

430

kg

75910

lb

10.7

m3

14

yd3

15.3m3

20yd3

21

770

kg

48000

lb

58% 42% 49% 51% 3306 3306 2100 2200

10.5

L

638

in3

10.5

L

638

in3

55

km/h

34

mph

11.1

m

366

29.5-29

28

PR

E-3

29.5-29

28

PR

E-3

3.02m

911

340

mm

13.4

460

mm

18

511

L

135

gal

492

L

130

gal

3.63

m

1111

7.72

m

254

13.3

m

439

3.45

m

114

2.18m

72

2.21

m

73

35

990

kg

79350

lb

14.91

m

4811

60% 40% 51% 49%

Operating

weight

includescoolantlubricants

full

fuel

tank

ROPS

and

operator.

637D

Wheel

Tractor-Scrapers

336

kW

450

HP

186

kW

250

HP

48

625

kg

107200

lb

16.1

m3

21

yd3

23.7

m3

31

yd3

34

020

kg

75000

lb

61% 39% 50% 50% 3408 3306 2000 2200

18.0

L

1099

in3

10.5

L

638

in3

53

km/h

33

mph

12.2

m

401

33.25-35

38

PR

E-3

33.25-35

38

PR

E-3

3.49

m

11

5.5

483

mm

19

425

mm

16.7

946

L

250

gal

643

L

170

gal

4.17

m

138

8.74

m

288

14.8

m

488

3.96

m

13

3.66

m

120

2.46m

81

2.46

m

81

50

140

kg

110540

1b

16.53

m

543

63% 38% 51% 49%

657B

410

kW

550

HP

298

k
W

400

H
P

69

320

kg

152830

lb

24.5

m3

32

yd3

33.6

m3

44

yd3

47

175

kg

104000

Ib

59% 41% 49% 51% D346 D343 1900 1900

19.5L

1190in3

14.6

L
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in3

53

km/h

33

mph

13.7m
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16.8

m

551f

37.5-39

44

PR

E-3
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44

PR

E-3

3.63

m

1111
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mm

16

510
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20

1060

L

280

gal
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L
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gal
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m

13

10

10.03

m

3211

15.7

m
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4.32

m

142

3.56

m

118

2.67

m

89

2.59

m

86

71

320

kg

157230

lb

17.63

m

5710

60% 40% 49% 51%
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EL

890

EL

860

EL

830

EL

800

EL

770

KINGSTON

FOSSIL

PLANT

STACKING/HANDLINGALTERNATIVE

F.XHIBIT

A
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CONTINUE
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KINGSTON

FOSSIL

PLANT

SURFACE

IMPOUNDMENTALTERNATIVE

ESTIMATED

QUANTITIES

STAGE

BOT.

ASH

FOR

DIKE

FLY

ASH

UNDERDRAIN

PIPE

COVER

SURFACE

AREA

DIKE

PERIMETER

INTERMEDIATE

EARTH

FILL

6

THICK

FINAL

EARTH

FILL

12

THICK

d3

d3

ft

ft2

ft

d3

d3

A

137000

590000

4400

208700

3600

3900

7800

B

130000

475000

4200

197100

3400

3700

7300

C

332000

1551000

10700

504200
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9400

18700

D

412000

1553000

11000

526000

7800

9800

19500

E

370000

1178000

9800

3282900

7000

60800

121600

ASSUMPTIONS

1.

All

dike

slopes

are

3
to

1.

4.

Stages

A
B
and

C
will

have

a

depth

of

12

feet

and

Stages

D
and

E
will

be

15

feet

deep.

IvD

p

2.

50000

square

yards

of

Tensar-type

geogrid

will

be

required

for

Stage

A

foundation.

9105

3.

The

toe

of

the

Stage

A
dike

will

be

offset

200

feet

from

the

top

of

Dike

C.

0A6

FNcN

30?

UPT0

N

06tP0$

FP.
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NEWMARK PROCEDURE CONTINUED

STEP 6. Determine the maximum value of average acceleration kmax for any level

within the embankment using the maximum crest acceleration u max determined in Step

5 and entering Figure 3.

NOTE THE NUMBER 01N THE y/h COLUMN IS THE CREST OF THE

EMBANKMENT.

0

0.4
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7/ h

0.6

9-0.8

l.01

7
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Sheor Slice

ronge fof dldota1

Averoqe of

oil doto

033 kmox/Omox
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1

0.8

FIGURE 3 VARIATION OF MAXIMUM ACCELERATION RATIO WITH DEPTH OF

SLIDING MASS
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NEWMARK PROCEDURE CONTINUED

STEP 7. Determine the permanent displacements U for the yield acceleration Ky by

entering Figure 4 with the appropriate values of kmax and To.

I

0.001

0.000i

M8/4

71/2

6

Ij-
0.21 0 4 0. 6 t 0. 8 tt

kY/kmax

FIGURE 4 VARIATION OF AVERAGE NORMALIZED DISPLACEMENT WITH YIELD

ACCELERATION

12
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Plant Kingston Fossil

Project Dredge Cell Design

Description Liquefaction Calculations At x90 on the calc. grid

Vertical slice through top of dike

Computed B K Elder

Date 5/2/95

Depth

ft

Ptot

s

Po

ps

Cn N NI rd Ri Rf FS

10 1099 1099 1.31 30 39.30 0.98 0.127 0.476 3.74

20 2198 2198 0.97 30 29.10 0.95 0.124 0.312 2.53

30 3197 3197 0.80 5 4.00 0.92 0.120 0.044 0.37

40 4227 3946 0.72 5 3.60 0.85 0.118 0.040 0.34

50 5295 4390 0.67 5 3.35 0.75 0.118 0.038 0.32

60 6363 4834 0.63 5 3.15 0.66 0.113 0.033 0.29

70 7431 5278 0.60 5 3.00 0.59 0.108 0.032 0.30

80 8499 5722 0.57 10 5.70 0.55 0.106 0.066 0.62

90 9567 6166 0.54 10 5.40 0.52 0.105 0.061 0.58

100 10635 6610 0.52 10 5.20 0.49 0.102 0.058 0.57
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E DING
IF - New Dredge Cell Design
ong-term analysis using r-bar strengths
1 side slopes and 200 offset from current dike

R FILE LINES
1 1 Drained fly ash

0 126

75 126

6 2 Bottom ash - dike
27 110

87 130

124.5 131.5

174.75 114.75
189.75 115.5

240 98.75
255 99.5

296.25 85.75
311.25 86.5
352.5 72.75
367.5 73.5

408 60

1 2 Bottom ash - lower dike
566.8 50

592 62.6

608 63.4
650 52.6
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1 2 3 Fly ash - wet
303 60

586.8 60

1 3 3 Fly ash - wet
600 50

644.8 50

I 4 4 Rolled compacted earth
616.8 36

652 53.6
668 54.4

700 41.55
718 42.45

740.9 31

wet

5 5 Rolled compacted earth - saturated
670 36

740.9 31
744 29.45

783.25 15

6 5 Rolled compacted earth - saturated
646 15
682 30

7 6 f/Fly
0
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8 7 Residual material - saturated
0 15

783.25 15
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iezometric defined pore pressure
urface water at el 741
ERIAL PROPERTY
1 Drained fly ash at 82% saturation
109.1 moist unit weight
Conventional shear strength
200.0 15.0



O pore pressures
Bottom ash dike material

109.9 moist unit weight
Conventional shear strength
1500.0 24.0
NO pore pressures

3 Fly ash at 95% saturation
112.9 moist uriit weight
Conventional shear strength
200.0 15.0

INO pore pressures
4 Rolled compacted earth - moist

114.2 moist unit weight
Conventional shear strength
1380.0 6.1

O pore pressures
5 Rolled compacted earth - saturated

119.3 saturated unit weight
Conventional shear strength
1380.0 6.1
Piezometric Line

1 Piez line for groundwater
6 Saturated fly ash
114.4 saturated unit weight
Conventional shear strength
200.0 15.0

Piezometric Line
1 Piez line for groundwater

7 Residual material - saturated
136.7 saturated unit weight
Conventional shear strength
2480.0 14.7
Piezometric Line

1 Piez line for groundwater
8 Rock

165 saturated unit weight
Conventional shear strength

0.0 45
Piezometric Line

1 Piez line for groundwater

I ZOMETRIC
1 62.4
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566.8

600
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LINE DATA
Groundwater table

126
110

94

81

68
60

50

50

36
36

31

31

FACE PRESSURE
740.9 31 0

744 29.45 96.72



824 0 1934.4
850 0 1934.4
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330 310 0.5 -10

POINT
408 60

FACTOR OF SAFETY
9.0
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Spencer
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