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Don Rerick - FCDX

From:
Sent:
To:
Cc:
Subject:

Don Rerick - FCDX
Friday, August 20, 19993:06 PM
Gary Shapiro - FCDX; Michael Lopez - FCDX
Kumar Hanumaiah - FCDX; Don Rerick - FCDX
"Basin 15" Quantities and Calculations Report

I just received the subject submittals for review. These are finals and require review as soon as possible, with
comments provided NLT Sept. 3.

Only one copy of the report was received, so Engineering will be provided the report with the following sections included:
Hydraulic cales
Excavation quantity cales
Structural quantity cales
Spillway retaining wall structural design cales
Weir structure design cales

P&PM will keep the following section from the report 
All other quantity cales and cost estimates

Thanks.
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Logan Simpson Design Inc.
July 30, 1999

•

48th Street Detention Basin
Phoenix, Arizona

Estimate ofProbable Cost

90 % Submittal

.~.......

425-1 TOPSOIL 58660 CY $12.00 $703,920.00
430-1 LANDSCAPE 1 LS $70,000.00 $70,000.00
430-2 DECOMPOSED GRANITE 67651 SF $0.40 $27,060.40
430-3 CONCRETE HEADER 5080 LF $4.50 $22,860.00
430-4 BERMUDA GRASS 36.5 AC $2,500.00 $91,250.00
430-5 RYE GRASS 36.5 AC $2,500.00 $91,250.00
440-1 DRIP IRRIGATION SYSTEM 1 LS $45,000.00 $45,000.00
440-2 TURF IRRIGATION SYSTEM 1 LS $564,000.00 $564,000.00

IEstimate of Probable Cost $1,615,340.40 I
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HDR: OPINION OF PROBABLE CONSTRUCTION COST

.roject Name: 48th Street Detention Basin
roject Location: Arizona

Project Number: 02271-031-096

Prepaired by: Jim Andersen
Date: 08/03/99

1999
RSMeans Materials Labor Equipment Overhead & Profit Total

Description Reference Qly Unit Unit Price Amount Unit Price Amount Unit Price Amount Unit Price Amount Unit Price Amount

Power service
Handhole 167-110-0600 6 ea 335.00 2,010.00 263.00 1,578.00 56.50 339.00 165.50 993.00 820.00 4,920.00
Trenching 022-258-0450 2036 If 0.00 0.48 977.28 0.22 447.92 0.28 570.08 0.98 1,995.28
Backfill 022-258-1450 2036 If 0.00 0.95 1,934.20 0.38 773.68 0.59 1,201.24 1.92 3,909.12
6"xB" NEMA 4 Wireway 160-150-0400 15 If 15.50 232.50 8.50 127.50 0.00 6.00 90.00 30.00 450.00
Junction Box (12"x12"xB'? 162-130-2300 1 ea 33.50 33.50 51.00 51.00 0.00 29.50 29.50 114.00 114.00
3" PVC conduit 167-111-1060 372 If 1.93 717.96 2.13 792.36 0.00 1.24 461.28 5.30 1,971.60
4" PVC conduit (approx for 3-112") 167-111-1070 1850 If 2.64 4,884.00 3.19 5,901.50 0.00 1.82 3,367.00 7.65 14,152.50
3" RGS conduit 160-205-1930 24 If 10.40 249.60 10.20 244.80 0.00 5.90 141.60 26.50 636.00
2" RGS conduit 160-205-1870 3 If 4.96 14.88 5.65 16.95 0.00 3.34 10.02 13.95 41.85
Pull cord 167-110-9960 332 If 0.08 26.56 0.26 86.32 0.00 0.13 43.16 0.47 156.04
Circuit Breaker 480V, 3 phase, 800A 163-205-0800 2 ea 2,175,00 4,350.00 425.00 850.00 0.00 425.00 850.00 3,025.00 6,050.00
Meter Cabinet

Socket 163-240-0900 1 ea 755.00 755.00 425.00 425.00 0.00 295.00 295.00 1,475.00 1,475.00

Endosure 162-130-7150 1 ea 134.00 134.00 232.00 232.00 0.00 124.00 124.00 490.00 490.00
CT installation 163-26B.08oo 1 ea 0.00 128.00 128.00 0.00 15.36 15.36 143.36 143.36
PT installation 163-268-1300 2 ea 0.00 32.00 64.00 0.00 3.84 7.68 35.84 71.68

Mounting Rack (meter cabinet):
Equipment pad 033-130-4000 1ey 113.00 113.00 75.50 75.50 0.00 58.50 58.50 247.00 247.00
Steel support structure 160-320-4100 100 If 6.50 650.00 5.10 510.00 0.00 3.20 320.00 14.80 1,480.00
Ground rod 161-810-0100 1 ea 29.50 29.50 58.00 58.00 0.00 31.50 31.50 119.00 119.00

350 kernil XHHW 161-165-3280 7.4 df 360.00 2,664.00 142.00 1,050.80 0.00 103.00 762.20 605.00 4,477.00
500 kernil XHHW 161-165-3320 18.7 df 510.00 9,537.00 160.00 2,992.00 0.00 130.00 2,431.00 800.00 14,960.00
#8AWGXHHW 161-165-3060 0.1 df 23.00 2.30 32.00 3.20 0.00 17.50 1.75 72.50 7.25
#2 AWG XHHW (and #3 AWG XHHW) 161-165-3120 19.1 elf 72.50 1,384.75 56.50 1,079.15 0.00 36.00 687.60 165.00 3,151.50
#1 AWGXHHW 161-165-3140 0.47 df 91.00 42.77 64.00 30.08 0.00 41.00 19.27 196.00 92.12

SUB TOTAL 27,831.32 19,207.64 1,560.60 12,510,74 61,110.30

Site lighting
Installed pole 9.2-252-0360 34 ea 1,375.00 46,750.00 880.00 29,920.00 0.00 338.25 11,500.50 2,593.25 88,170.50
150W HPS fixture and 25' steel pole 34 ea 700.00 23,800.00 0.00 0.00 105.00 3,570.00 805.00 27,370.00
Ground rod 161-810-0100 34 ea 29.50 1,003.00 58.00 1,972.00 0.00 31.50 1,071.00 119.00 4,046.00
Trenching 022-258-0450 6895 If 0.00 0.48 3,309.60 0.22 1,516.90 0.28 1,930.60 0.98 6,757.10
Backfill 022-258-1450 6895 If 0.00 0.95 6,550.25 0.38 2,620.10 0.59 4,068.05 1.92 13,238.40
Handhole 167-110-0600 7 ea 335.00 2,345.00 263.00 1,641.00 56.50 395.50 165.50 1,158.50 820.00 5,740.00
1-112" PVC conduit 167-111-1040 1834 If 0.75 1,375.50 1.22 2,237.48 0.00 0.68 1,247.12 2.65 4,860.10
1" PVC conduit 167-111-1030 11221 If 0.46 5,161.66 0.98 10,996.58 ,0.00 0.54 6,059.34 1.98 22,217.58
#10AWGXHHW 161-165-3040 315.6 df 12.60 3,976.94 25.50 8,048.57 0.00 13.90 4,387.26 52.00 16,412.76
#12AWGXHHW 161-165-3020 120.6 elf 10.00 1,206.30 23.00 2,774.49 0.00 12.50 1,507.88 45.50 5,488.67

SUB TOTAL 85,618,40 67,649,97 4,532,50 36,500,24 194,301,11

Water Quality Pump Station
Mounting Rack:

Equipment pad 033-130-4000 1ey 113.00 113.00 75.50 75.50 0.00 58.50 58.50 247.00 247.00
Steel support structure 160-320-4100 100 If 6.50 650.00 5.10 510.00 0.00 3.20 320.00 14.80 1,480.00

. Ground rod 161-810-0100 1 ea 29.50. 29.50 58.00 58.00 0.00 31.50 31.50 119.00 119.00
Panel DP-101 (225A): 163-245-2600 1 ea 2,450.00 2,450.00 710.00 710.00 0.00 590.00 590.00 3,750.00 3,750.00

20A breaker, 2 pole 163-250-2650 1 ea 108.00 108.00 34.00 34.00 0.00 28.00 28.00 170.00 170.00
20A breaker, 3 pole 163-250-2660 5 ea 158.00 790.00 41.00 205.00 0.00 37.00 185.00 236.00 1,180.00
TVSS 1 ea 4,000.00 4,000.00 0.00 0.00 480.00 480.00 4,480.00 4,480.00

Lighting contactor 163-310-0100 2 ea 167.00 334.00 64.00 128.00 0.00 49.00 98.00 280.00 560.00
Lighting contactor enclosure 162-130-2300 2 ea 33.50 67.00 51.00 102.00 0.00 29.50 59.00 114.00 228.00
VFD (VFD-101,102) 163-140-0130 2 ea 3,675.00 7,350.00 545.00 1,090.00 0.00 610.00 1,220.00 4,830.00 9,660.00
VFD (VFD-103) 163-140-0110 1 ea 2,600.00 2,600.00 455.00 455.00 0.00 470.00 470.00 3,525.00 3,525.00
Power Center· SKVA 1 ea 1,537.00 1,537.00 300.00 300.00 0.00 275.55 275.55 2,112.55 2,112.55

20A breaker 163-250-0100 6 ea 10.00 60.00 25.50 153.00 0.00 13.50 81.00 49.00 294.00
Junction Box (12"x12"xB") 162-130-2300 4 ea 33.50 134.00 51.00 204.00 0.00 29.50 118.00 114.00 456.00
Float switch assembly

Switch 3 ea 200.00 600.00 100.00 300.00 0.00 45.00 135.00 345.00 1,035.00
24" pipe, ductile iron 026-666-2180 30 If 47.00 1,410.00 30.50 915.00 0.00 33.50 1,005.00 111.00 3,330.00

#12AWGXHHW 161-165-3020 7.05 dt 10.00 70.50 23.00 162.15 0.00 12.50 88.13 45.50 320.78
#10AWGXHHW 161-165-3040 0.9 dt 12.60 11.34 25.50 22.95 0.00 13.90 12.51 52.00 46.80
#14 AWG XHHW 161-165-3000 20.16 df 10.40 209.66 19.65 396.14 0.00 10.95 220.75 41.00 826.56
3/4" RGS conduit 160-205-1770 100 If 1.72 172.00 3.19 319.00 0.00 1.74 174.00 6.65 665.00
1" RGS conduit 160-205-1800 20 If 2.38 47.60 3.93 78.60 0.00 2.14 42.80 8.45 169.00
1" PVC conduit 167-111-1030 90 If 0.46 41.40 0.98 88.20 0.00 0.54 48.60 1.98 178.20
Trenching 022-258-0450 286 If 0.00 0.48 137.28 0.22 62.92 0.28 80.08 0.98 280.28
Backfill 022-258-1450 286 If 0.00 0.95 271.70 0.38 108.68 0.59 168.74 1.92 549.12
Handhole 167-110-0600 3 ea 335.00 1,005.00 263.00 789.00 56.50 169.50 165.50 496.50 820.00 2,460.00
Canopy Light 4 ea 56.00 224.00 64.00 256.00 0.00 37.00 148.00 157.00 628.00
Cast outlet box 160-250-8300 2 ea 31.50 63.00 23.00 46.00 0.00 14.50 29.00 69.00 138.00
Outlet box coYer plate 162-320-4980 1 ea 25.50 25.50 4.25 4.25 0.00 4.75 4.75 34.50 34.50
Swith COYer, weatherproof 162-320-3170 1 ea 7.25 7.25 4.25 4.25 0.00 2.85 2.85 14.35 14.35
Receptacle 162-320-2482 1 ea 30.50 30.50 9.45 9.45 0.00 7.05 7.05 47.00 47.00
Light switch 162-320-0500 1 ea 6.30 6.30 9.45 9.45 0.00 0.00 0.00 15.75 15.75

SUB TOTAL 24,146.55 7,833.92 341,10 6,678,31 38,999.89
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Evacuation Pump Station
Mounting Rack:

Equipment pad 033-13().4()()() 2ey 113.00 226.00 75.50 151.00 0.00 56.50 117.00 247.00 494.00
Steel support structure 160-320-4100 200 If 6.50 1,300.00 5.10 1,020.00 0.00 3.20 640.00 14.80 2,960.00
Ground rod 161-810-0100 1 ea 29.50 29.50 58.00 58.00 0.00 31.50 31.50 119.00 119.00

Panel OP-201 (600A): 163-245-2750 1 ea 4,975.00 4,975.00 1,350.00 1,350.00 0.00 1,150.00 1,150.00 7,475.00 7,475.00
20A breaker, 2 pole 163-250-2650 1 ea 108.00 108.00 34.00 34.00 0.00 28.00 28.00 170.00 170.00
60A breaker, 3 pole 163-250-2660 2 ea 158.00 316.00 41.00 82.00 0.00 37.00 74.00 236.00 472.00
20A breaker, 3 pole 163-250-2660 2 ea 158.00 316.00 41.00 82.00 0.00 37.00 74.00 236.00 472.00
TVSS 1 ea 4,000.00 4,000.00 0.00 0.00 480.00 480.00 4,480.00 4,480.00

Lighting contactor 163-310-0100 2 ea 167.00 334.00 64.00 128.00 0.00 49.00 98.00 280.00 560.00
Lighting contactor endosure 162-130-2300 2 ea 33.50 67.00 51.00 102.00 0.00 29.50 59.00 114.00 228.00
VFO (VFD-201.202) 163-140-0170 2 ea 7.375.00 14,750.00 1,075.00 2,150.00 0.00 1,300.00 2,600.00 9,750.00 19.500.00
Power Center - 5KVA 1 ea 1,537.00 1,537.00 300.00 300.00 0.00 275.55 275.55 2,112.55 2,112.55

20A breaker 163-250-0100 6 ea 10.00 60.00 25.50 153.00 0.00 13.50 81.00 49.00 294.00
Pull cord 167-110-9960 208 If 0.08 16.64 0.26 54.08 0.00 0.13 27.04 0.47 97.76
Junction Box (12"x12"x6") 162-130-2300 2 ea 33.50 67.00 51.00 102.00 0.00 29.50 59.00 114.00 228.00
Float switch assembly

Switch 3 ea 200.00 600.00 100.00 300.00 0.00 45.00 135.00 345.00 1,035.00
24" pipe, ductile iron 026-666-2180 30 If 47.00 1,410.00 30.50 915.00 0.00 33.50 1,005.00 111.00 3,330.00

#14AWGXHHW 161-165-3000 6.2 df 10.40 64.48 19.65 121.83 0.00 10.95 67.89 41.00 254.20
#12AWGXHHW 161·165-3020 2.25 df 10.00 22.50 23.00 51.75 0.00 12.50 28.13 45.50 102.38
#10AWGXHHW 161·165-3040 1.2 df 12.60 15.12 25.50 30.60 0.00 13.90 16.68 52.00 62.40
#8 AWGXHHW 161-165-3060 0.9 df 23.00 20.70 32.00 28.80 0.00 17.50 15.75 72.50 65.25
#6 AWGXHHW 161-165-3080 2.7 elf 33.00 89.10 39.50 106.65 0.00 22.50 60.75 95.00 256.50
3/4" RGS conduit 160-205-1770 164 If 1.72 282.08 3.19 523.16 0.00 1.74 285.36 6.65 1,090.60
1" RGS conduit 160-205-1800 30 If 2.38 71.40 3.93 117.90 0.00 2.14 64.20 8.45 253.50
1-112" PVC conduit 167-111-1040 40 If 0.75 30.00 1.22 48.80 0.00 0.68 27.20 2.65 106.00
1-112" RGS conduit 160-205-1850 40 If 3.72 148.80 4.64 185.60 0.00 2.69 107.60 11.05 442.00
3/4" PVC conduit 167-111-1020 239 If 0.31 74.09 0.88 210.32 0.00 0.47 112.33 1.66 396.74
Trenching 022-258-0450 239 If 0.00 0.48 114.72 0.22 52.58 0.28 66.92 0.98 234.22
Backfill 022-258-1450 239 If 0.00 0.95 227.05 0.38 90.82 0.59 141.01 1.92 458.88
Handhole 167-110-0600 2 ea 335.00 670.00 263.00 526.00 56.50 113.00 165.50 331.00 820.00 1,640.00
Canopy Light 6 ea 56.00 336.00 64.00 364.00 0.00 37.00 222.00 157.00 942.00
Cast outiet box 160-250-8300 3 ea 31.50 94.50 23.00 69.00 0.00 14.50 43.50 69.00 207.00
Outlet box cover plate 162-320-4980 2 ea 25.50 51.00 4.25 8.50 0.00 4.75 9.50 34.50 69.00
Swith cover, weatherproof 162-320-3170 1 ea 7.25 7.25 4.25 4.25 0.00 2.85 2.85 14.35 14.35
Receptade 162-320-2482 2 ea 30.50 61.00 9.45 18.90 0.00 7.05 14.10 47.00 94.00
Light switch 162-320-0500 1 ea 6.30 6.30 9.45 9.45 0.00 0.00 0.00 15.75 15.75

SUB TOTAL 32,156.46 9,768.36 256.40 8,550.86 50,732.08

TOTALS 169,752.73 104,459.89 6,690.60 64,240.14 345,143.37

Plus 10% Contingency 379,657.70

Page 2



Southeast Valley Regional Drainage Basin Pro~

QUANTITIES AND CALCULATIONS REPORT

CONTENTS

HYDRAULIC CALCULATIONS
EXCAVATION QUANTITY CALCULATIONS
PIPE EXCAVATION AND BACKFILL QUANTITIES
LANDSCAPE COST BREAKOUT
PUMP STATION ELECTRICAL AND LIGHTING ESTIMATE
STRUCTURAL QUANTITIES AND COST ESTIMATES
SPILLWAY RETAINING WALL STRUCTURAL DESIGN CALCULATIONS
OVERFLOW WEIR STRUCTURE DESIGN CALCULATIONS



•

•

•



SOUTHEAST VALLEY REGIONAL
DRAINAGE BASIN PROJECT

Excavation Quantities Cales

Lee Jacoby

HDR Engineering Inc.

August 6, 1999



Cross Section Cut Area Avg Area Cut Volume Fill Area Avg Area Fill Volume

Number (SF) (SF)
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 878 439 10975 0 0 0
5 3148 2013 50325 0 0 0
6 4826 3987 99675 0 0 0
7 7383 6105 152613 0 0 0
8 9891 8637 215925 0 0 0
9 11297 10594 264850 0 0 0
10 11469 11383 284575 0 0 0
11 11524 11497 287413 0 0 0
12 11592 11558 288950 0 0 0
13 11659 11626 290638 0 0 0
14 11809 11734 293350 0 0 0
15 12076 11943 298563 0 0 0
16 12064 12070 301750 0 0 0
17 11773 11919 297963 0 0 0
18 11953 11863 296575 0 0 0
19 12531 12242 306050 0 0 0
20 13496 13014 325338 0 0 0
21 14402 13949 348725 0 0 0
22 14614 14508 362700 0 0 0
23 14609 14612 365288 0 0 0
24 14685 14647 366175 19 10 238
25 14752 14719 367963 21 20 500
26 14826 14789 369725 23 22 550
27 14912 14869 371725 25 24 600
28 15002 14957 373925 25 25 625
29 15088 15045 376125 25 25 625
30 15173 15131 378263 26 26 638
31 15265 15219 380475 26 26 650
32 15374 15320 382988 26 26 650
33 15494 15434 385850 26 26 650
34 15598 15546 388650 26 26 650
35 15701 15650 391238 26 26 650
36 15767 15734 393350 26 26 650
37 15632 15700 392488 26 26 650
38 15676 15654 391350 21 24 588
39 15599 15638 390938 10 16 388
40 15045 15322 383050 10 10 250
41 14164 14605 365113 10 10 250
42 13471 13818 345438 10 10 250
43 13450 13461 336513 10 10 250
44 13439 13445 336113 10 10 250
45 13421 13430 335750 10 10 250
46 13380 13401 335013 10 10 250
47 13312 13346 333650 32 21 525



48 13240 13276 331900 39 36 888
49 13158 13199 329975 40 40 988
50 13233 13196 329888 40 40 1000
51 13121 13177 329425 40 40 1000
52 12979 13050 326250 40 40 1000
53 12833 12906 322650 40 40 1000
54 12794 12814 320338 41 41 1013
55 12727 12761 319013 42 42 1038
56 12552 12640 315988 43 43 1063
57 12364 12458 311450 43 43 1075
58 12166 12265 306625 42 43 1063
59 11947 12057 301413 42 42 1050
60 11726 11837 295913 42 42 1050
61 11497 11612 290288 42 42 1050
62 11262 11380 284488 42 42 1050
63 11011 11137 . 278413 42 42 1050
64 10744 10878 271938 42 42 1000
65 10468 10606 265150 42 42 1050
66 10200 10334 258350 42 42 1050
67 9961 10081 252013 42 42 1050
68 9720 9841 246013 42 42 1050
69 9499 9610 240238 42 42 1050
70 9170 9335 233363 44 43 1075
71 8509 8840 220988 55 50 1238
72 7657 8083 202075 65 60 1500
73 6747 7202 180050 75 70 1750
74 6024 6386 159638 82 79 1963
75 5558 5791 144775 114 98 2450
76 5314 5436 135900 116 115 2875
77 5102 5208 130200 113 115 2863
78 4866 4984 124600 113 113 2825
79 4653 4760 118988 189 151 3775
80 4853 4753 118825 167 178 4450
81 ' 4539 4696 117400 175 171 4275
82 4600 4570 114238 196 186 4638
83 4785 4693 117313 272 234 5850
84 4890 4838 120938 273 273 6813
85 4375 4633 115813 286 280 6988
86 3475 3925 98125 303 295 7363
87 2309 2892 72300 332 318 7938
88 1219 1764 44100 540 436 10900
89 398 809 20213 807 674 16838
90 0 199 4975 1066 937 23413
91 0 0 0 1128 1097 27425
92 0 0 0 968 1048 26200
93 0 0 0 772 870 21750
94 0 0 0 25 399 9963
95 0 0 0 0 13 313
96 0 0 0 0 0 0



97 o o
Cut

o 0
23136625 CF

856912 CY

o
Fill

o
265843 CF

9846 CY

8" Overexcavation =1641721 SF * (8/12) =1094481 CF =40536 CY
Topsoil Stripping =37 acres * (43560) * 1 FT =1611720 CF =59693 CY
Excavation Deduct =25,000 CY

Total Cut is Cut (856912) + 8" Overexc (40536) - Topsoil Stripping (59693) - Excavation Deduct (25000)

Total Cut =
Total Fill =
Total Net =

812755 CY
9846 CY

802909 CY

** Cut Area is the area of the cross-section. which is cut
** Fill Area is the area of the cross-section which is fill
** Avg Area is the approx. average cross-sectional area for the 25' wide strip between adjacent x-sections
** Total Fill has been increased by 10% for shrinkage
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PIPE EXCAVATION AND BACKFILL QUANTITIES

COVER

l'

0/2

~~~~---r

~0+2~
lYPICAL PIPE EXCAVATION CROSS SECTION

TRAPAREA

BOXAREA

TERMS USED IN THIS REPORT:

"PIPE NUMBER" COINCIDES WITH NUMBERING SYSTEM IN PLANS (SEE SHEETS 0-1 & 0-2)
"BEGIN COVER" IS COVER OVER PIPE AT BEGINNING OF PIPE LENGTH LESS l' (SEE ABOVE DIAGRAM)
"END COVER" IS COVER OVER PIPE AT END OF PIPE LENGTH LESS l' (SEE ABOVE DIAGRAM)
"LENGTH" IS PIPE LENGTH
"INCREMENT" IS CHANGE IN COVER FOR ONE INTERVAL (1') OF PIPE LENGTH
"PIPE SIZE" IS DIAMETER OF PIPE IN INCHES
"BOXAREA" IS CROSS-SECTIONAL AREA OF BOX TRENCH AROUND PIPE (SEE ABOVE DIAGRAM)
"TRAPAREA" IS CROSS-SECTIONAL AREA OF TRAPEZOID ABOVE BOX TRENCH (SEE ABOVE DIAGRAM)
"TOTAL AREA" IS THE SUM OF BOXAREA AND TRAPAREA
TOTAL EXCAVATION AND TOTAL BACKFILL QUANTITIES ARE IN CUBIC FEET
TOTAL BACKFILL HAS BEEN INCREASED BY 10% FOR SHRINKAGE



Pipe Number 100 Interval Cover BoxArea TrapArea Total Area Excavation

.egincover 0 1 0.28 16.00 1.20 17.20 17
End Cover 14 2 0.56 16.00 2.55 18.55 36
Length 50 3 0.84 16.00 4.07 20.07 56
Increment 0.28 4 1.12 16.00 5.73 21.73 78
Pipe Size 24 5 1.40 16.00 7.56 23.56 101

6 1.68 16.00 9.54 25.54 127
7 1.96 16.00 11.68 27.68 154
8 2.24 16.00 13.98 29.98 184
9 2.52 16.00 16.43 32.43 217
10 2.80 16.00 19.04 35.04 252
11 3.08 16.00 21.81 37.81 290
12 3.36 16.00 24.73 40.73 330
13 3.64 16.00 27.81 43.81 374
14 3.92 16.00 31.05 47.05 421
15 4.20 16.00 34.44 50.44 472
16 4.48 16.00 37.99 53.99 526
17 4.76 16.00 41.70 57.70 583
18 5.04 16.00 45.56 61.56 645
19 5.32 16.00 ' 49.58 65.58 710
20 5.60 16.00 53.76 69.76 780
21 5.88 16.00 58~09 74.09 854
22 6.16 16.00 62.59 78.59 933
23 6.44 16.00 67.23 83.23 1016
24 6.72 16.00 72.04 88.04 1104

• 25 7.00 16.00 77.00 93.00 1197
26 7.28 16.00 82.12 98.12 1295
27 7.56 16.00 87.39 103.39 1399
28 7.84 16.00 92.83 108.83 1507
29 8.12 16.00 98.41 114.41 1622
30 8.40 16.00 104.16 120.16 1742
31 8.68 16.00 110.06 126.06 1868
32 8.96 16.00 116.12 132.12 2000
33 9.24 16.00 122.34 138.34 2139
34 9.52 16.00 128.71 144.71 2283
35 9.80 16.00 135.24 151.24 2435
36 10.08 16.00 141.93 157.93 2592
37 10.36 16.00 148.77 164.77 2757
38 10.64 16.00 155.77 171.77 2929
39 10.92 16.00 162.93 178.93 3108
40 11.20 16.00 170.24 186.24 3294
41 11.48 16.00 177.71 193.71 3488
42 11.76 16.00 185.34 201.34 3689
43 12.04 16.00 193.12 209.12 3898
44 12.32 16.00 201.06 217.06 - 4115
45 12.60 16.00 209.16 225.16 4341
46 12.88 16.00 217.41 233.41 4574
47 13.16 16.00 225.83 241.83 4816
48 13.44 16.00 234.39 250.39 5066
49 13.72 16.00 243.12 259.12 5325 Total Exc. 5593

• 50 14.00 16.00 252.00 268.00 5593 Total Bkfl. 5273



Pipe Number 101 Interval Cover BoxArea TrapArea Total Area Excavation

.3egin Cover 0 1 0.14 16.00 0.59 16.59 17
End Cover 14 2 0.28 16.00 1.21 17.21 34
Length 99 3 0.42 16.00 1.88 17.88 52
Increment 0.14 4 0.57 16.00 2.58 18.58 70
Pipe Size 24 5 0.71 16.00 3.33 19.33 90

6 0.85 16.00 4.11 20.11 110
7 0.99 16.00 4.94 20.94 131
8 1.13 16.00 5.81 21.81 152
9 1.27 16.00 6.71 22.71 175
10 1.41 16.00 7.66 23.66 199
11 1.56 16.00 8.64 24.64 223
12 1.70 16.00 9.67 25.67 249
13 1.84 16.00 10.73 26.73 276
14 1.98 16.00 11.84 27.84 304
15 2.12 16.00 12.98 28.98 333
16 2.26 16.00 14.17 30.17 363
17 2.40 16.00 15.40 31.40 394
18 2.55 16.00 16.66 32.66 427
19 2.69 16.00 17.97 33.97 461
20 2.83 16.00 19.31 35.31 496
21 2.97 16.00 20.70 36.70 533
22 3.11 16.00 22.12 38.12 571
23 3.25 16.00 23.59 39.59 611
24 3.39 16.00 25.09 41.09 652

• 25 3.54 16.00 26.64 42.64 694
26 3.68 16.00 28.23 44.23 739
27 3.82 16.00 29.85 45.85 784
28 3.96 16.00 31.52 47.52 832
29 4.10 16.00 33.22 49.22 881
30 4.24 16.00 34.97 50.97 932
31 4.38 16.00 36.75 52.75 985
32 4.53 16.00 38.58 54.58 1039
33 4.67 16.00 40.44 56.44 1096
34 4.81 16.00 42.35 58.35 1154
35 4.95 16.00 .44.30 60.30 1215
36 5.09 16.00 46.28 62.28 1277
37 5.23 16.00 48.31 64.31 1341
38 5.37 16.00 50.37 66.37 1407
39 5.52 16.00 52.48 68.48 1476
40 5.66 16.00 54.62 70.62 1547
41 5.80 16.00 56.81 72.81 1619
42 5.94 16.00 59.03 75.03 1694
43 6.08 16.00 61.30 77.30 1772
44 6.22 16.00 63.60 79.60 1851
45 6.36 16.00 65.95 81.95 1933
46 6.51 16.00 68.34 84.34 2018
47 6.65 16.00 70.76 86.76 2104
48 6.79 16.00 73.23 89.23 2194
49 6.93 16.00 75.73 91.73 2285

• 50 7.07 16.00 78.28 94.28 2380
51 7.21 16.00 80.86 96.86 2476



• 52 7.35 16.00 83.49 99.49 2576
53 7.49 16.00 86.15 102.15 2678
54 7.64 16.00 88.86 104.86 2783
55 7.78 16.00 91.60 107.60 2891
56 7.92 16.00 94.39 110.39 3001
57 8.06 16.00 97.22 113.22 3114
58 8.20 16.00 100.08 116.08 3230
59 8.34 16.00 102.99 118.99 3349
60 8.48 16.00 105.93 121.93 3471
61 8.63 16.00 108.92 124.92 3596
62 8.77 16.00 111.94 127.94 3724
63 8.91 16.00 115.01 131.01 3855
64 9.05 16.00 118.11 134.11 3989
65 9.19 16.00 121.26 137.26 4126
66 9.33 16.00 124.44 140.44 4267
67 9.47 . 16.00 127.67 143.67 4411
68 9.62 16.00 130.94 146.94 4557
69 9.76 16.00 134.24 150.24 4708
70 9.90 16.00 137.59 153.59 4861
71 10.04 16.00 140.97 156.97 5018
72 10.18 16.00 144.40 160.40 5179
73 10.32 16.00 147.86 163.86 5343
74 10.46 16.00 151.37 167.37 5510
75 10.61 16.00 154.91 170.91 5681• 76 10.75 16.00 158.50 174.50 5855
77 10.89 16.00 162.12 178.12 6033
78 11.03 16.00 165.79 181.79 6215
79 11.17 16.00 169.49 185.49 6401
80 11.31 16.00 173.24 189.24 6590
81 11.45 16.00 177.02 193.02 6783
82 11.60 16.00 180.85 196.85 6980
83 11.74 16.00 184.72 200.72 7181
84 11.88 16.00 188.62 204.62 7385
85 12.02 16.00 192.57 208.57 7594
86 12.16 16.00 196.55 212.55 7806
87 12.30 16.00 200.58 216.58 8023
88 12.44 16.00 204.64 220.64 8244
89 12.59 16.00 208.75 224.75 8468
90 12.73 16.00 212.89 228.89 8697
91 12.87 16.00 217.08 233.08 8930
92 13.01 16.00 221.30 237.30 9168
93 13.15 16.00 225.57 241.57 9409
94 13.29 16.00 229.87 245.87 9655
95 13.43 16.00 234.22 250.22 9905
96 13.58 16.00 238.60 254.60 10160
97 13.72 16.00 243.03 259.03 10419
98,. 13.86 16.00 247.49 263.49 10682 Total Exc. 10950'. 99 14.00 16.00 252.00 268.00 10950 Total Bkfl. 10303



Pipe Number 102 Interval Cover BoxArea TrapArea Total Area Excavation
e.;egincover 0 1 0.25 16.00 1.06 17.06 17

End Cover 20 2 0.50 16.00 2.25 18.25 35
Length 80 3 0.75 16.00 3.56 19.56 55
Increment 0.25 4 1.00 16.00 5.00 21.00 76
Pipe Size 24 5 1.25 16.00 6.56 22.56 98

6 1.50 16.00 8.25 24.25 123
7 1.75 16.00 10.06 26.06 149
8 2.00 16.00 12.00 28.00 177
9 2.25 16.00 14.06 30.06 207
10 2.50 16.00 16.25 32.25 239
11 2.75 16.00 18.56 34.56 274
12 3.00 16.00 21.00 37.00 311
13 3.25 16.00 23.56 39.56 350
14 3.50 16.00 26.25 42.25 392
15 3.75 16.00 29.06 45.06 438
16 4.00 16.00 . 32.00 48.00 486
17 4.25 16.00 35.06 51.06 537
18 4.50 16.00 38.25 54.25 591
19 4.75 16.00 41.56 57.56 648
20 5.00 16.00 45.00 61.00 709
21 5.25 16.00 48.56 64.56 774
22 5.50 16.00 52.25 68.25 842
23 5.75 16.00 56.06 72.06 914
24 6.00 16.00 60.00 76.00 990

• 25 6.25 16.00 64.06 80.06 1070
26 6.50 16.00 68.25 84.25 1155
27 6.75 16.00 72.56 88.56 1243
28 7.00 16.00 77.00 93.00 1336
29 7.25 16.00 81.56 97.56 1434
30 7.50 16.00 86.25 102.25 1536
31 7.75 16.00 91.06 107.06 1643
32 8.00 16.00 96.00 112.00 1755
33 8.25 16.00 101.06 117.06 ·1872
34 8.50 16.00 106.25 122.25 1994
35 8.75 16.00 111.56 127.56 2122
36 9.00 16.00 117.00 133.00 2255
37 9.25 16.00 122.56 138.56 2393
38 9.50 16.00 128.25 144.25 2538
39 9.75 16.00 134.06 150.06 2688
40 10.00 16.00 140.00 156.00 2844
41 10.25 16.00 146.06 162.06 3006
42 10.50 16.00 152.25 168.25 3174
43 10.75 16.00 158.56 174.56 3349
44 11.00 16.00 165.00 181.00 3530
45 11.25 16.00 171.56 187.56 3717
46 11.50 16.00 178.25 194.25 3911
47 11.75 16.00 185.06 201.06 4113
48 12.00 16.00 192.00 208.00 4321
49 12.25 16.00 199.06 215.06 4536

• 50 12.50 16.00 206.25 222.25 4758
51 12.75 16.00 213.56 229.56 4987



• 52 13.00 16.00 221.00 237.00 5224
53 13.25 16.00 228.56 244.56 5469
54 13.50 16,00 236.25 252.25 5721
55 13.75 16.00 244.06 260.06 5981
56 14.00 16.00 252.00 268.00 6249
57 14.25 16.00 260.06 276.06 6525
58 14.50 16.00 268.25 284.25 6810
59 14.75 16.00 276.56 292.56 7102
60 15.00 16.00 285.00 301.00 7403
61 15.25 16.00 293.56 309.56 7713
62 15.50 16.00 302.25 318.25 8031
63 15.75 16.00 311.06 327.06 8358
64 16.00 16.00 320.00 336.00 8694
65 16.25 16.00 329.06 345.06 9039
66 16.50 16.00 338.25 354.25 9393
67 16.75 16.00 347.56 .363.56 . 9757
68 17.00 16.00 357.00 373.00 10130
69 17.25 16.00 366.56 382.56 10512
70 17.50 16.00 376.25 392.25 10905
71 17.75 16.00 386.06 402.06 11307
72 18.00 16.00 396.00 412.00 11719
73 18.25 16.00 406.06 422.06 12141
74 18.50 16.00 416.25 432.25 12573
75 18.75 16.00 426.56 442.56 13016• 76 19.00 16.00 437.00 453.00 13469
77 19.25 16.00 447.56 463.56 13932
78 19.50 16.00 458.25 474.25 14406
79 19.75 16.00 469.06 485.06 14892 Total Exc. 15388
80 20.00 16.00 480.00 496.00 15388 Total Bkfl. 15518

•



Pipe Number 103 Interval Cover BoxArea TrapArea Total Area Excavation
~egincover 18 1 18.01 16.00 396.30 412.30 412

End Cover 19 2 18.02 16.00 396.61 412.61 825
Length 132 3 18.02 16.00 396.91 412.91 1238
Increment 0.01 4 18.03 16.00 397.21 413.21 1651
Pipe Size 24 5 18.04 16.00 397.52 413.52 2065

6 18.05 16.00 397.82 413.82 2478
7 18.05 16.00 398.12 414.12 2892
8 18.06 16.00 398.43 414.43 3307
9 18.07 16.00 398.73 414.73 3722
10 18.08 16.00 399.04 415.04 4137
11 18.08 16.00 399.34 415.34 4552
12 18.09 16.00 399.64 415.64 4968
13 18.10 16.00 399.95 415.95 5384
14 18.11 16.00 400.25 416.25 5800
15 18.11 16.00 400.56 416.56 6:216
16 18.12 16.00 400.86 416.86 6633
17 18.13 16.00 401.17 417.17 7050
18 18.14 16.00 401.47 417.47 7468
19 18.14 16.00 401.78 417.78 7886
20 18.15 16.00 402.08 418.08 8304
21 18.16 16.00 402.39 418.39 8722
22 18.17 16.00 402.69 418.69 9141
23 18.17 16.00 403.00 419.00 9560
24 18.18 16.00 403.31 419.31 9979

• 25 18.19 16.00 403.61 419.61 10399
26 18.20 16.00 403.92 419.92 10819
27 18.20 16.00 404.22 420.22 11239
28 18.21 16.00 404.53 420.53 11659
29 18.22 16.00 404.84 420.84 12080
30 18.23 16.00 405.14 421.14 12501
31 18.23 16.00 405.45 421.45 12923
32 18.24 16.00 405.76 421.76 13345
33 18.25 16.00 406.06 422.06 13767
34 18.26 16.00 406.37 422.37 14189
35 18.27 16.00 406.68 422.68 14612
36 18.27 16.00 406.98 422.98 15035
37 18.28 16.00 407.29 423.29 15458
38 18.29 16.00 407.60 423.60 15882
39 18.30 16.00 407.91 423.91 16306
40 18.30 16.00 408.21 424.21 16730
41 18.31 16.00 408.52 424.52 17154
42 18.32 16.00 408.83 424.83 17579
43 18.33 16.00 409.14 425.14 18004
44 18.33 16.00 409.44 425.44 18430
45 18.34 16.00 409.75 425.75 18855
46 18.35 16.00 410.06 426.06 19281
47 18.36 16.00 410.37 426.37 19708
48 18.36 16.00 410.68 426.68 20135
49 18.37 16.00 410.99 426.99 20562

• 50 18.38 16.00 411.29 427.29 20989
51 18.39 16.00 411.60 427.60 21416



• 52 18.39 16.00 411.91 427.91 21844
53 18.40 16.00 412.22 428.22 22273
54 18.41 16.00 412.53 428.53 22701
55 18.42 16.00 412.84 428.84 23130
56 18.42 16.00 413.15 429.15 23559
57 18.43 16.00 413.46 429.46 23989
58 18.44 16.00 413.77 429.77 24418
59 18.45 16.00 414.08 430.08 24848
60 18.45 16.00 414.39 430.39 25279
61 18.46 16.00 414.70 430.70 25709
62 18.47 16.00 415.01 431.01 26140
63 18.48 16.00 415.32 431.32 26572
64 18.48 16.00 415.63 431.63 27003
65 18.49 16.00 415.94 431.94 27435
66 18.50 16.00 '416.25 432.25 27868
67 18.51 16.00 416.56 432.56 28300
68 18.52 16.00 416.87 432.87 28733
69 18.52 16.00 417.18 433.18 29166
70 18.53 16.00 417.49 433.49 29600
71 18.54 16.00 417.80 433.80 30034
72 18.55 16.00 418.12 434.12 30468
73 18.55 16.00 418.43 434.43 30902
74 18.56 16.00 418.74 434.74 31337
75 18.57 16.00 419.05 435.05 31772• 76 18.58 16.00 419.36 435.36 32207
77 18.58 16.00 419.67 435.67 32643
78 18.59 16.00 419.99 435.99 33079
79 18.60 16.00 420.30 436.30 33515
80 18.61 16.00 420.61 436.61 33952
81 18.61 16.00 420.92 436.92 34389
82 18.62 16.00 421.23 437.23 34826
83 18.63 16.00 421.55 437.55 35264
84 18.64 16.00 421.86 437.86 35701
85 18.64 16.00 422.17 438.17 36140
86 18.65 16.00 422.49 438.49 36578
87 18.66 16.00 422.80 438.80 37017
88 18.67 16.00 423.11 439.11 37456
89 18.67 16.00 423.42 439.42 37895
90 18.68 16.00 423.74 439.74 38335
91 18.69 16.00 424.05 440.05 38775
92 18.70 16.00 424.36 440.36 39216
93 18.70 16.00 424.68 440.68 39656
94 18.71 16.00 424.99 440.99 40097
95 18.72 16.00 425.31 441.31 40538
96 18.73 16.00 425.62 441.62 40980
97 18.73 16.00 425.93 441.93 41422
98; 18.74 16.00 426.25 442.25 41864

• 99 18.75 16.00 426.56 442.56 42307
100 18.76 16.00 426.88 442.88 42750



• 101 18.77 16.00 427.19 443.19 43193
102 18.77 16.00 427.51 443.51 43636
103 18.78 16.00 427.82 443.82 44080
104 18.79 16.00 428.14 444.14 44524
105 18.80 16.00 428.45 444.45 44969
106 18.80 16.00 428.77 444.77 45414
107 18.81 16.00 429.08 445.08 45859
108 18.82 16.00 429.40 445.40 46304
109 18.83 16.00 429.71 445.71 46750
110 18.83 16.00 430.03 446.03 47196
111 18.84 16.00 430.34 446.34 47642
112 18.85 16.00 430.66 446.66 48089
113 18.86 16.00 430.98 446.98 48536
114 18.86 16.00 431.29 447.29 48983
115 18.87 16.00 431.61 447.61 49431
116 18.88 16.00 431.92 447.92 49879
117 18.89 16.00 432.24 448.24 50327
118 18.89 16.00 432.56 448.56 50775
119 18.90 16.00 432.87 448.87 51224
120 18.91 16.00 433.19 449.19 51673
121 18.92 16.00 433.51 449.51 52123
122 18.92 16.00 433.82 449.82 52573
123 18.93 16.00 434.14 450.14 53023
124 18.94 16.00 434.46 450.46 53473• 125 18.95 16.00 434.78 450.78 53924
126 18.95 16.00 435.09 451.09 54375
127 18.96 16.00 435.41 451.41 54827
128 18.97 16.00 435.73 451.73 55278
129 18.98 16.00 436.05 452.05 55730
130 18.98 16.00 436.36 452.36 56183

, 131 18.99 16.00 436.68 452.68 56636 Total Exc. 57089
132 19.00 16.00 437.00 453.00 57089 Total Bkfl. 60474

•



Pipe Number 104 Interval Cover BoxArea TrapArea Total Area Excavation
.egincover 14 1 14.01 16.00 252.40 268.40 268

End Cover 18 2 14.03 16.00 252.81 268.81 537
Length 317 3 14.04 16.00 253.21 269.21 806
Increment 0.01 4 14.05 16.00 253.62 269.62 1076
Pipe Size 24 5 14.06 16.00 254.02 270.02 1346

6 14.08 16.00 254.43 270.43 1616
7 14.09 16.00 254.83 270.83 1887
8 14.10 16.00 255.24 271.24 2159
9 14.11 16.00 255.65 271.65 2430
10 14.13 16.00 256.05 272.05 2702
11 14.14 16.00 256.46 272.46 2975
12 14.15 16.00 256.87 272.87 3248
13 14.16 16.00 257.28 273.28 3521
14 14.18 16.00 257:68 273.68 3795
15 14.19 16.00 258.09 274.09 4069
16 14.20 16.00 258.50 274.50 4343
17 14.21 16.00 258.91 274.91 4618
18 14.23 16.00 259.32 275.32 4893
19 14.24 16.00 259.73 275.73 5169
20 14.25 16.00 260.14 276.14 5445
21 14.26 16.00 260.55 276.55 5722
22 14.28 16.00 260.96 276.96 5999
23 14.29 16.00 261.37 277.37 6276
24 14.30 16.00 261.78 277.78 6554

• 25 14.32 16.00 262.19 278.19 6832
26 14.33 16.00 262.61 278.61 7111
27 14.34 16.00 263.02 279.02 7390
28 14.35 16.00 263.43 279.43 7669
29 14.37 16.00 263.84 279.84 7949
30 14.38 16.00 264.26 280.26 8229
31 14.39 16.00 264.67 280.67 8510
32 14.40 16.00 265.08 281.08 8791
33 14.42 16.00 265.50 281.50 9073
34 14.43 16.00 265.91 281.91 9354
35 14.44 16.00 266.33 ·282.33 9637
36 14.45 16.00 266.74 282.74 9920
37 14.47 16.00 267.16 283.16 10203
38 14.48 16.00 267.57 283.57 10486
39 14.49 16.00 267.99 283.99 10770
40 14.50 16.00 268.41 284.41 11055
41 14.52 16.00 268.82 284.82 11339
42 14.53 16.00 269.24 285.24 11625
43 14.54 16.00 269.66 285.66 11910
44 14.56 16.00 270.07 286.07 12196
45 14.57 16.00 270.49 286.49 12483
46 14.58 16.00 270.91 286.91 12770
47 14.59 16.00 271.33 287.33 13057
48 14.61 16.00 271.75 287.75 13345
4~ 14.62 16.00 272.17 288.17 13633

• 50 14.63 16.00 272.59 288.59 13922
51 14.64 16.00 273.01 289.01 14211



• 52 14.66 16.00 273.43 289.43 14500
53 14.67 16.00 273.85 289.85 14790
54 14.68 16.00 274.27 290.27 15080
55 14.69 16.00 274.69 290.69 15371
56 14.71 16.00 275.11 291.11 15662
57 14.72 16.00 275.53 291.53 15954
58 14.73 16.00 275.96 291.96 16246
59 14.74 16.00 276.38 292.38 16538
60 14.76 16.00 276.80 292.80 16831
61 14.77 16.00 277.22 293.22 17124
62 14.78 16.00 277.65 293.65 17418
63 14.79 16.00 278.07 294.07 17712
64 14.81 16.00 278.49 294.49 18006
65 14.82 16.00 278.92 294.92 18301
66 14.83 16.00 279.34 295.34 18596
67 14.85 16.00 279.77 295.77 18892
68 14.86 16.00 280.19 296.19 19188
69 14.87 16.00 280.62 296.62 19485
70 14.88 16.00 281.05 297.05 19782
71 14.90 16.00 281.47 297.47 20079
72 14.91 16.00 281.90 297.90 20377
73 14.92 16.00 282.32 298.32 20676
74 14.93 16.00 282.75 298.75 20974

• 75 14.95 16.00 283.18 299.18 21274
76 14.96 16.00 283.61 299.61 21573
77 14.97 16.00 284.04 300.04 21873
78 14.98 16.00 284.46 300.46 22174
79 15.00 16.00 284.89 300.89 22475
80 15.01 16.00 285.32 301.32 22776
81 15.02 16.00 285.75 301.75 23078
82 15.03 16.00 286.18 302.18 23380
83 15.05 16.00 286.61 302.61 23682
84 15.06 16.00 287.04 303.04 23986
85 15.07 16.00 287.47 303.47 24289
86 15.09 16.00 287.90 303.90 24593
87 15.10 16.00 288.33 304.33 24897
88 15.11 16.00 288.77 304.77 25202
89 15.12 16.00 289.20 305.20 25507
90 15.14 16.00 289.63 305.63 25813
91 15.15 16.00 290.06 306.06 26119
92 15.16 16.00 290.50 306.50 26425
93 15.17 16.00 290.93 306.93 26732
94 15.19 16.00 291.36 307.36 27040
95 15.20 16.00 291.80 307.80 27347
96 15.21 16.00 292.23 308.23 27656
97 15.22 16.00 292.67 308.67 27964
98 15.24 16.00 293.10 309.10 28273• 99 15.25 16.00 293.54 309.54 28583
100 15.26 16.00 293.97 309.97 28893



• 101 15.27 16.00 294.41 310.41 29203
102 15.29 16.00 294.84 310.84 29514
103 15.30 16.00 295.28 311.28 29826
104 15.31 16.00 295.72 311.72 30137
105 15.32 16.00 296.15 312.15 30449
106 15.34 16.00 296.59 312.59 30762
107 15.35 16.00 297.03 313.03 31075
108 15.36 16.00 297.47 313.47 31388
109 15.38 16.00 297.90 313.90 31702
110 15.39 16.00 298.34 314.34 32017
111 15.40 16.00 298.78 314.78 32331
112 15.41 16.00 299.22 315.22 32647
113 15.43 16.00 299.66 315.66 32962
114 15.44 16.00 300.10 316.10 33278
115 15.45 16.00 300.54 316.54 33595
116 15.46 16.00 300.98 316.98 33912
117 15.48 16.00 301.42 317.42 34229
118 15.49 16.00 301.86 317.86 34547
119 15.50 16.00 302.31 318.31 34866
120 15.51 16.00 302.75 318.75 35184
121 15.53 16.00 303.19 319.19 35504
122 15.54 16.00 303.63 319.63 35823
123 15.55 16.00 304.07 320.07 36143

• 124 15.56 16.00 304.52 320.52 36464
125 15.58 16.00 304.96 320.96 36785
126 15.59 16.00 305.40 321.40 37106
127 15.60 16.00 305.85 321.85 37428
128 15.62 16.00 306.29 322.29 37750
129 15.63 16.00 306.74 322.74 38073
130 15.64 16.00 307.18 323.18 38396

, 131 15.65 16.00 307.63 323.63 38720
132 15.67 16.00 308.07 324.07 39044
133 15.68 16.00 308.52 324.52 39368
134 15.69 16.00 308.97 324.97 39693
135 15.70 16.00 309.41 325.41 40019
136 15.72 16.00 309.86 325.86 40345
137 15.73 16.00 310.31 326.31 40671
138 15.74 16.00 310.75 326.75 40998
139 15.75 16.00 311.20 327.20 41325
140 15.77 16.00 311.65 327.65 41653
141 15.78 16.00 312.10 328.10 41981
142 15.79 16.00 312.55 328.55 42309
143 15.80 16.00 313.00 329.00 42638
144 15.82 16.00 313.45 329.45 42968
145 15.83 16.00 313.90 329.90 43298
146 15.84 16.00 314.35 330.35 43628
147 15.85 16.00 314.80 330.80 43959• 148 15.87 16.00 315.25 331.25 44290
149 15.88 16.00 315.70 331.70 44622



• 150 15.89 16.00 316.15 332.15 44954
151 15.91 16.00 316.60 332.60 45286
152 15.92 16.00 317.05 333.05 45619
153 15.93 16.00 317.51 333.51 45953
154 15.94 16.00 317.96 333.96 46287
155 15.96 16.00 318.41 334.41 46621
156 15.97 16.00 318.87 334.87 46956
157 15.98 16.00 319.32 335.32 47292
158 15.99 16.00 319.77 335.77 47627
159 16.01 16.00 320;23 336.23 47964
160 16.02 16.00 320.68 336.68 48300
161 16.03 16.00 321.14 337.14 48637
162 16.04 16.00 321.59 337.59 48975
163 16.06 16.00 322.05 338.05 49313
164 16.07 16.00 322.50 338.50 49651
165 16.08 16.00 .322.96 338.96 49990
166 16.09 16.00 323.42 339.42 50330
167 16.11 16.00 323.87 339.87 50670
168 16.12 . 16.00 324.33 340.33 51010
169 16.13 16.00 324.79 340.79 51351
170 16.15 16.00 325.25 341.25 51692
171 16.16 16.00 325.70 341.70 52034
172 16.17 16.00 326.16 342.16 52376
173 16.18 16.00 326.62 342.62 52719• 174 16.20 16.00 327.08 343.08 53062
175 16.21 16.00 327.54 343.54 53405
176 16.22 16.00 328.00 . 344.00 53749
177 16.23 16.00 328.46 344.46 54094
178 16.25 16.00 328.92 344.92 54439
179 16.26 16.00 329.38 345.38 54784

, 180 16.27 16.00 329.84 345.84 55130
181 16.28 16.00 330.30 346.30 55476
182 16.30 16.00 330.76 346.76 55823
183 16.31 16.00 331.22 347.22 56170
184 16.32 16.00 331.69 347.69 56518
185 16.33 16.00 332.15 348.15 56866
186 .16.35 16.00 332.61 348.61 57215
187 16.36 16.00 333.08 349.08 57564
188 16.37 16.00 333.54 349.54 57913
189 16.38 16.00 334.00 350.00 58263
190 16.40 16.00 334.47 350.47 58614
191 16.41 16.00 334.93 350.93 58965
192 16.42 16.00 335.40 351.40 59316
193 16.44 16.00 335.86 351.86 59668
194 16.45 16.00 336.33 352.33 60020
195 16.46 16.00 336.79 352.79 60373
196 16.47 16.00 337.26 353.26 60726

• 197 16.49 16.00 337.72 353.72 61080
198 16.50 "16.00 338.19 354.19 61434



• 199 16.51 16.00 338.66 354.66 61789
200 16.52 16.00 339.13 355.13 62144
201 16.54 16.00 339.59 355.59 62499
202 16.55 16.00 340.06 356.06 62856
203 16.56 16.00 340.53 356.53 63212
204 16.57 16.00 341.00 357.00 63569
205 16.59 16.00 341.47 357.47 63927
206 16.60 16.00 341.94 357.94 64284
207 16.61 16.00 342.41 358.41 64643
208 16.62 16.00 342.88 358.88 65002
209 16.64 16.00 343.35 359.35 65361
210 16.65 16.00 343.82 359.82 65721
211 16.66 16.00 344.29 360.29 66081
212 16.68 16.00 344.76 360.76 66442
213 16.69 16.00 345.23 361.23 66803
214 16.70 16.00 345.70 361.70 67165
215 16.71 16.00 346.17 362.17 67527
216 16.73 16.00 346.65 362.65 67890
217 16.74 16.00 347.12 363.12 68253
218 16.75 16.00 347.59 363.59 68616
219 16.76 16.00 348.07 364.07 68980
220 16.78 16.00 348.54 364.54 69345
221 16.79 16.00 349.01 365.01 69710
222 16.80 16.00 349.49 365.49 70076• 223 16.81 16.00 349.96 365.96 70441
224 16.83 16.00 350.44 366.44 70808
225 16.84 16.00 350.91 366.91 71175
226 16.85 16.00 351.39 367.39 71542
227 16.86 16.00 351.86 367.86 71910
228 16.88 16.00 352.34 368.34 72278

. 229 16.89 16.00 352.82 368.82 72647
230 16.90 16.00 353.29 369.29 73017
231 16.91 16.00 353.77 369.77 73386
232 16.93 16.00 354.25 370.25 73757
233 16.94 16.00 354.73 370.73 74127
234 16.95 16.00 355.20 371.20 74498
235 16.97 16.00 355.68 371.68 74870
236 16.98 16.00 356.16 372.16 75242
237 16.99 16.00 356.64 372.64 75615
238 17.00 16.00 357.12 373.12 75988
239 17.02 16:00 357.60 373.60 76362
240 17.03 16.00 358.08 374.08 76736
241 17.04 16.00 358.56 374.56 77110
242 17.05 16.00 359.04 375.04 77485
243 17.07 16.00 359.52 375.52 77861
244 17.08 16.00 360.00 376.00 78237
245 17.09 16.00 360.48 376.48 78613

• 246 17.10 16.00 360.97 376.97 78990
247 17.12 16.00 361.45 377.45 79368



• 248 17.13 16.00 361.93 377.93 79746
249 17.14 16.00 362.41 378.41 80124
250 17.15 16.00 362.90 378.90 80503
251 17.17 16.00 363.38 379.38 80882
252 17.18 16.00 363.87 379.87 81262
253 17.19 16.00 364.35 380.35 81643
254 17.21 16.00 364.83 380.83 82023
255 17.22 16.00 365.32 381.32 82405
256 17.23 16.00 365.80 381.80 82787
257 17.24 16.00 366.29 382.29 83169
258 17.26 16.00 366.78 382.78 83552
259 17.27 16.00 367.26 383.26 83935
260 17.28 16.00 367.75 383.75 84319
261 17.29 16.00 368.23 384.23 84703
262 17.31 16.00 368.72 384.72 85088
263 17.32 16.00 369.21 385.21 85473
264 17.33 16.00 369.70 385.70 85859
265 17.34 16.00 370.18 386.18 86245
266 17.36 16.00 370.67 386.67 86631
267 17.37 16.00 371.16 387.16 87019
268 17.38 16.00 371.65 387.65 87406
269 17.39 16.00 372.14 388.14 87794
270 17.41 16.00 372.63 388.63 88183

• 271 17.42 16.00 373.12 389.12 88572
272 17.43 16.00 373.61 389.61 88962
273 17.44 16.00 374.10 390.10 89352
274 17.46 16.00 374.59 390.59 89742
275 17.47 16.00 375.08 391.08 90133
276 17.48 16.00 375.57 391.57 90525
277 17.50 16.00 376.07 392.07 90917

, 278 17.51 16.00 376.56 392.56 91310
279 17.52 16.00 377.05 393.05 91703
280 17.53 16.00 377.54 393.54 92096
281 17.55 16.00 378.04 394.04 92490
282 17.56 16.00 378.53 394.53 92885
283 17.57 16.00 379.02 395.02 93280
284 17.58 16.00 379.52 395.52 93675
285 17.60 16.00 380.01 396.01 94071
286 17.61 16.00 380.51 396.51 94468
287 17.62 16.00 381.00 397.00 94865
288 17.63 16.00 381.50 397.50 95262
289 17.65 16.00 381.99 397.99 95660
290 17.66 16.00 382.49 398.49 96059
291 17.67 16.00 382.98 398.98 96458
292 17.68 16.00 383.48 399.48 96857
293 17.70 16.00 383.98 399.98 97257
294 17.71 16.00 384.48 400.48 97658• 295 17.72 16.00 384.97 400.97 98059
296 17.74 16.00 385.47 401.47 98460



• 297 17.75 16.00 385.97 401.97 98862
298 17.76 16.00 386.47 402.47 99265
299 17.77 16.00 386.97 402.97 99668
300 17.79 16.00 387.47 403.47 100071
301 17.80 16.00 387.97 403.97 100475
302 17.81 16.00 388.46 404.46 100880
303 17.82 16.00 388.96 404.96 101284
304 17.84 16.00 389.47 405.47 101690
305 17.85 16.00 389.97 405.97 102096
306 17.86 16.00 390.47 406.47 102502
307 17.87 16.00 390.97 406.97 102909
308 17.89 16.00 391.47 407.47 103317
309 17.90 16.00 391.97 407.97 103725
310 17.91 16.00 392.47 408.47 104133
311 17.92 16.00 392.98 408.98 104542
312 17.94 16.00 393.48 409.48 104952
313 17.95 16.00 393.98 409.98 105362
314 17.96 16.00 394.49 410.49 105772
315 17.97 16.00 394.99 410.99 106183
316 17.99 16.00 395.50 411.50 106595 Total Exc. 107007
317 18.00 16.00 396.00 412.00 107007 Total Bkfl. 112128

•

•



.PiPe Number 105 Interval Cover BoxArea TrapArea Total Area Excavation
Begin Cover 12 1 12.01 16.00 192.22 208.22 208
End Cover 14 2 12.02 16.00 192.45 208.45 417
Length 250 3 12.02 16.00 192.67 208.67 625
Increment 0.01 4 12.03 16.00 192.90 208.90 834
Pipe Size 24 5 12.04 16.00 193.12 209.12 1043

6 12.05 16.00 193.35 209.35 1253
7 12.06 16.00 193.57 209.57 1462
8 12.06 16.00 193.80 209.80 1672
9 12.07 16.00 194.02 210.02 1882
10 12.08 16.00 194.25 210.25 2092
11 12.09 16.00 194.47 210.47 2303
12 12.10 16.00 194.70 210.70 2514
13 12.10 16.00 194.92 210.92 2724
14 12.11 16.00 195.15 211.15 2936
15 12.12 16.00 195.37 211.37 3147
16 12.13 16.00 " 195.60 211.60 3359
17 12.14 16.00 195.83 211.83 ·3570
18 12.14 16.00 196.05 212.05 3782
19 12.15 16.00 196.28 212.28 3995
20 12.16 16.00 196.51 212.51 4207
21 12.17 16.00 196.73 212.73 4420
22 12.18 16.00 196.96 212.96 4633
23 12.18 16.00 197.19 213.19 4846
24 12.19 16.00 197.41 213.41 5060

• 25 12.20 16.00 197.64 213.64 5273
26 12.21 16.00 197.87 213.87 5487
27 12.22 16.00 198.09 214.09 5701
28 12.22 16.00 198.32 214.32 5915
29 12.23 16.00 198.55 214.55 6130
30 12.24 16.00 198.78 214.78 6345
31 12.25 16.00 199.01 215.01 6560
32 12.26 16.00 199.23 215.23 6775
33 12.26 16.00 199.46 215.46 6990
34 12.27 16.00 199.69 215.69 7206
35 12.28 16.00 199.92 215.92 7422
36 12.29 16.00 200.15 216.15 7638
37 12.30 16.00 200.38 216.38 7855
38 12.30 16.00 200.60 216.60 8071
39 12.31 16.00 200.83 216.83 8288
40 12.32 16.00 201.06 217.06 8505
41 12.33 16.00 201.29 217.29 8722
42 12.34 16.00 201.52 217.52 8940
43 12.34 16.00 201.75 217.75 9158
44 12.35 16.00 201.98 217.98 9376
45 12.36 16.00 202.21 218.21 9594
46 12.37 16.00 202.44 218.44 9812
47 12.38 16.00 202.67 218.67 10031
48 12.38 16.00 202.90 218.90 10250
49 12.39 16.00 203.13 219.13 10469

• 50 12.40 16.00 203.36 219.36 10688
51 12.41 16.00 203.59 219.59 10908



• 52 12.42 16.00 203.82 219.82 11128
53 12.42 16.00 204.05 220.05 11348
54 12.43 16.00 204.28 220.28 11568
55 12.44 16.00 204.51 220.51 11789
56 12.45 16.00 204.74 220.74 12009
57 12.46 16.00 204.98 220.98 12230
58 12.46 16.00 205.21 221.21 12452
59 12.47 16.00 205.44 221.44 12673
60 12.48 16.00 205.67 221.67 12895
61 12.49 16.00 205.90 221.90 13117
62 12.50 16.00 206.13 222.13 13339
63 12.50 16.00 206.37 222.37 13561
64 12.51 16.00 206.60 222.60 13784
65 12.52 16.00 206.83 222.83 14006
66 12.53 16.00 207.06 223.06 14230
67 12.54 16.00 207.30 223.30 14453
68 12.54 16.00 207.53 223.53 14676
69 12.55 16.00 207.76 223.76 14900
70 12.56 16.00 207.99 223.99 15124
71 12.57 16.00 208.23 224.23 15348
72 12.58 16.00 208.46 224.46 15573
73 12.58 16.00 208.69 224.69 15797
74 12.59 16.00 208.93 224.93 16022
75 12.60 16.00 209.16 225.16 16248• 76 12.61 16.00 209.39 225.39 16473
77 12.62 16.00 209.63 225.63 16699
78 12.62 16.00 209.86 225.86 16924
79 12.63 16.00 210.10 226.10 17151
80 12.64 16.00 210.33 226.33 17377
81 12.65 16.00 210.56 226.56 17603
82 12.66 16.00 210.80 226.80 17830
83 12.66 16.00 211.03 227.03 18057
84 12.67 16.00 211.27 227.27 18285
85 12.68 16.00 211.50 227.50 18512
86 12.69 16.00 211.74 227.74 18740
87 12.70 16.00 211.97 227.97 18968
88 12.70 16.00 212.21 228.21 19196
89 12.71 16.00 212.44 228.44 19424
90 12.72 16.00 212.68 228.68 19653
91 12.73 16.00 212.91 228.91 19882
92 12.74 16.00 213.15 229.15 20111
93 12.74 16.00 213.39 229.39 20341
94 12.75 16.00 213.62 229.62 20570
95 12.76 16.00 213.86 229.86 20800
96 12.77 16.00 214.09 230.09 21030
97 12.78 16.00 214.33 230.33 21260
9~, 12.78 16.00 214.57 230.57 21491

• 99 12.79 16.00 214.80 230.80 21722
100 12.80 16.00 215.04 231.04 21953



• 101 12.81 16.00 215.28 231.28 22184
102 12.82 16.00 215.51 231.51 22416
103 12.82 16.00 215.75 231.75 22647
104 12.83 16.00 215.99 231.99 22879
105 12.84 16.00 216.23 232.23 23112
106 12.85 16.00 216.46 232.46 23344
107 12.86 16.00 216.70 232.70 23577
108 12.86 16.00 216.94 232.94 23810
109 12.87 16.00 217.18 233.18 24043
110 12.88 16.00 217.41 233.41 24276
111 12.89 16.00 217.65 233.65 24510
112 12.90 16.00 217.89 233.89 24744
113 12.90 16.00 218.13 234.13 24978
114 12.91 16.00 218.37 234.37 25212
115 12.92 16.00 218.61 234.61 25447
116 12.93 16.00 218.85 234.85 25682
117 12.94 16.00 219.08 235.08 25917
118 12.94 16.00 219.32 235.32 26152
119 12.95 16.00 219.56 235.56 26388
120 12.96 16.00 219.80 235.80 26624
121 12.97 16.00 220.04 236.04 26860
122 12.98 16.00 220.28 236.28 27096
123 12.98 16.00 220.52 236.52 27332
124 12.99 16.00 220.76 236.76 27569• 125 13.00 16.00 221.00 237.00 27806
126 13.01 16.00 221.24 237.24 28043
127 13.02 16.00 221.48 237.48 28281
128 13.02 16.00 221.72 237.72 28519
129 13.03 16.00 221.96 237.96 28757
130 13.04 16.00 222.20 238.20 28995

, 131 13.05 16.00 222.44 238.44 29233
132 13.06 16.00 222.68 238.68 29472
133 13.06 16.0Q 222.92 238.92 29711
134 13.07 16.00 223.17 239.17 29950
135 13.08 16.00 223.41 239.41 30189
136 13.09 16.00 223.65 239.65 30429
137 13.10 16.00 223.89 239.89 30669
138 13.10 16.00 224.13 240.13 30909
139 13.11 16.00 224.37 240.37 31149
140 13.12 16.00 224.61 240.61 31390
141 13.13 16.00 224.86 240.86 31631
142 13.14 16.00 225.10 241.10 31872
143 13.14 16.00 225.34 241.34 32113
144 13.15 16.00 225.58 241.58 32355
145 13.16 16.00 225.83 241.83 32597
146 13.17 16.00 226.07 242.07 32839
147 13.18 16.00 226.31 242.31 33081

• 148 13.18 16.00 226.55 242.55 33324
149 13.19 16.00 226.80 242.80 33566



• 150 13.20 16.00 227.04 243.04 33810
151 13.21 16.00 227.28 243.28 34053
152 13.22 16.00 227.53 243.53 34296
153 13.22 16.00 227.77 243.77 34540
154 13.23 16.00 228.01 244.01 34784
155 13.24 16.00 228.26 244.26 35028
156 13.25 16.00 228.50 244.50 35273
157 13.26 16.00 228.75 244.75 35518
158 13.26 16.00 228.99 244.99 35763
159 13.27 16.00 229.23 245.23 36008
160 13.28 16.00 229.48 245.48 36253
161 13.29 16.00 229.72 245.72 36499
162 13.30 16.00 229.97 245.97 36745
163 13.30 16.00 230.21 246.21 36991
164 13.31 16.00 230.46 246.46 37238
165 13.32 16.00 230.70 246.70 37484
166 13.33 16.00 230.95 246.95 37731
167 13.34 16.00 231.19 247.19 37979
168 13.34 16.00 231.44 247.44 38226
169 13.35 16.00 231.68 247.68 38474
170 13.36 16.00 231.93 247.93 38722
171 13.37 16.00 232.18 248.18 38970
172 13.38 16.00 232.42 248.42 39218

• 173 13.38 16.00 232.67 248.67 39467
174 13.39 16.00 232.91 248.91 39716
175 13.40 16.00 233.16 249.16 39965
176 13.41 16.00 233.41 249.41 40214
177. 13.42 16.00 233.65 249.65 40464
178 13.42 16.00 233.90 249.90 40714
179 13.43 16.00 234.15 250.15 40964

, 180 13.44 16.00 234.39 250.39 41214
181 13.45 16.00 234.64 250.64 41465
182 13.46 16.00 234.89 250.89 41716
183 13.46 16.00 235.14 251.14 41967
184 13.47 16.00 235.38 251.38 42218
185 13.48 16.00 235.63 251.63 42470
186 13.49 16.00 235.88 251.88 42722
187 13.50 16.00 236.13 252.13 42974
188 13.50 16.00 236.37 252.37 43226
189 13.51 16.00 236.62 252.62 43479
190 13.52 16.00 236.87 252.87 43732
191 13.53 16.00 237.12 253.12 43985
192 13.54 16.00 237.37 253.37 44238
193 13.54 16.00 237.62 253.62 44492
194 13.55 16.00 237.86 253.86 44746
195 13.56 16.00 238.11 254.11 45000
196 13.57 16.00 238.36 254.36 45254

• 197 13.58 16.00 238.61 254.61 45509
198 13.58 16.00 238.86 254.86 45764



• 199 13.59 16.00 239.11 255.11 46019
200 13.60 16.00 239.36 255.36 46274
201 13.61 16.00 239.61 255.61 46530
202 13.62 16.00 239.86 255.86 46786
203 13.62 16.00 240.11 256.11 47042
204 13.63 16.00 240.36 256.36 47298
205 13.64 16.00 240.61 256.61 47555
206 13.65 16.00 240.86 256.86 47812
207 13.66 16.00 241.11 257.11 48069
208 13.66 16.00 241;36 257.36 48326
209 13.67 16.00 241.61 257.61 48584
210 13.68 16.00 241.86 257.86 48842
211 13.69 16.00 242.11 258.11 49100
212 13.70 16.00 242.36 258.36 49358
213 13.70 16.00 242.62 258.62 49617
214 13.71 16.QO 242.87 258.87 49876
215 13.72 16.00 243.12 259.12 50135
216 13.73 16.00 243.37 259.37 50394
217 13.74 16.00 243.62 259.62 50654
218 13.74 16.00 243.87 259.87 50914
219 13.75 16.00 244.13 260.13 51174
220 13.76 16.00 244.38 260.38 51434
221 13.77 16.00 244.63 260.63 51695

• 222 13.78 16.00 244.88 260.88 51956
223 13.78 16.00 245.13 261.13 52217
224 13.79 16.00 245.39 261.39 52478
225 13.80 16.00 245.64 261.64 52740
226 13.81 16.00 245.89 261.89 53002
227 13.82 16.00 246.15 262.15 53264
228 13.82 16.00 246.40 262.40 53526

, 229 13.83 16.00 246.65 262.65 53789
230 13.84 16.00 246.91 262.91 54052
231 13.85 16.00 247.16 263.16 54315
232 13.86 16.00 247.41 263.41 54578
233 13.86 16.00 247.67 263.67 54842
234 13.87 16.00 247.92 263.92 55106
235 13.88 16.00 248.17 264.17 55370
236 13.89 16.00 248.43 264.43 55635
237 13.90 16.00 248.68 264.68 55899
238 13.90 16.00 248.94 264.94 56164
239 13.91 16.00 249.19 265.19 56429
240 13.92 16.00 249.45 265.45 56695
241 13.93 16.00 249.70 265.70 56961
242 13.94 16.00 249.96 265.96 57226
243 13.94 16.00 250.21 266.21 57493
244 13.95 16.00 250.47 266.47 57759
245 13.96 16.00 250.72 266.72 58026

• 246 13.97 16.00 250.98 266.98 58293
247 13.98 16.00 251.23 267.23 58560



•

•

•

248
249
250

13.98
13.99
14.00

16.00
16.00
16.00

251.49
251.74
252.00

267.49
267.74
268.00

58828
59095 Total Exc. 59363
59363 Total Bkfl. 60900



.iPeNumber 106 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 9 1 9.01 16.00 117.26 133.26 133

End Cover 12 2 9.02 16.00 117.53 133.53 267
Length 250 3 9.04 16.00 117.79 133.79 401
Increment 0.01 4 9.05 16.00 118.06 134.06 535
Pipe Size 24 5 9.06 16.00 118.32 134.32 669

6 9.07 16.00 118.59 134.59 804
7 9.08 16.00 118.86 134.86 938
8 9.10 16.00 119.12 135.12 1074
9 9.11 16.00 119.39 135.39 1209
10 9.12 16.00 119.65 135.65 1345
11 9.13 16.00 119.92 135.92 1480
12 9.14 16.00 120.19 136.19 1617
13 9.16 16.00 120.46 136.46 1753
14 9.17 16.00 120.72 136.72 1890
15 9.18 16.00 120.99 136.99 2027
16 9.19 16.00 121.26 137.26 2164
17 9.20 16.00 121.53 137.53 2302
18 9.22 16.00 121.80 137.80 2439
19 9.23 16.00 122.07 138.07 2578
20 9.24 16.00 122.34 138.34 2716
21 9.25 16.00. 122.61 138.61 2854
22 9.26 16.00 122.88 138.88 2993
23 9.28 16.00 123.15 139.15 3132
24 9.29 16.00 123.42 139.42 3272

• 25 9.30 16.00 123.69 139.69 3412
26 9.31 16.00 123.96 139.96 3552
27 9.32 16.00 124.23 140.23 3692
28 9.34 16.00 124.50 140.50 3832
29 9.35 16.00 124.78 140.78 3973
30 9.36 16.00 125.05 141.05 4114
31 9.37 16.00 125.32 141.32 4255
32 9.38 16.00 125.60 141.60 4397
33 9.40 16.00 125.87 141.87 4539
34 9.41 16.00 126.14 142.14 4681
35 9.42 16.00 126042 142.42 4823
36 9.43 16.00 126.69 142.69 4966
37 9.44 16.00 126.97 142.97 5109
38 9.46 16.00 127.24 143.24 5252
39 9.47 16.00 127.52 143.52 5396
40 9.48 16.00 127.79 143.79 5540
41 9.49 16.00 128.07 144.07 5684
42 9.50 16.00 128.34 144.34 5828
43 9.52 16.00 128.62 144.62 5973
44 9.53 16.00 128.89 144.89 6118
45 9.54 16.00 129.17 145.17 6263
46 9.55 16.00 129.45 145.45 6408
47 9.56 16.00 129.73 145.73 6554
48 9.58 16.00 130.00 146.00 6700
4Q 9.59 16.00 130.28 146.28 6846

• 50' 9.60 16.00 130.56 146.56 6993
51 9.61 16.00 130.84 146.84 7140



• 52 9.62 16.00 131.12 147.12 7287
53 9.64 16.00 131.40 147.40 7434
54 9.65 16.00 131.68 147.68 7582
55 9.66 16.00 131.96 147.96 7730
56 9.67 16.00 132.24 148.24 7878
57 9.68 16.00 132.52 148.52 8027
58 9.70 16.00 132.80 148.80 8175
59 9.71 16.00 133.08 149.08 8324
60 9.72 16.00 133.36 149.36 8474
61 9.73 16.00 133.64 149.64 8623
62 9.74 16.00 133.92 149.92 8773
63 9.76 16.00 134.20 150.20 8924
64 9.77 16.00 134.49 150.49 9074
65 9.78 16.00 134.77 150.77 9225
66 9.79 16.00 135.05 151.05 9376
67 9.80 16.00 135.33 151.33 -9527
68 9.82 16.00 135.62 151.62 9679
69 9.83 16.00 135.90 151.90 9831
70 9.84 16.00 136.19 152.19 9983
71 9.85 16.00 136.47 152.47 10135
72 9.86 16.00 136.75 152.75 10288
73 9.88 16.00 137.04 153.04 10441
74 9.89 16.00 137.32 153.32 10594

• 75 9.90 16.00 137.61 153.61 10748
76 9.91 16.00 137.90 153.90 10902
77 9.92 16.00 138.18 154.18 11056
78 9.94 16.00 138.47 154.47 11211
79 9.95 16.00 138.75 154.75 11365
80 9.96 16.00 139.04 155.04 11520
81 9.97 16.00 139.33 155.33 11676

, 82 9.98 16.00 139.62 155.62 11831
83 10.00 16.00 139.90 155.90 11987
84 10.01 16.00 140.19 156.19 12143
85 10.02 16.00 140.48 156.48 12300
86 10.03 16.00 140.77 156.77 12457
87 10.04 16.00 141.06 157.06 12614
88 10.06 16.00 141.35 157.35 12771
89 10.07 16.00 141.64 157.64 12929
90 10.08 16.00 141.93 157.93 13087
91 10.09 16.00 142.22 158.22 13245
92 10.10 16.00 142.51 158.51 13403
93 10.12 16.00 142.80 158.80 13562
94 10.13 16.00 143.09 159.09 13721
95 10.14 16.00 143.38 159.38 13881
96 10.15 16.00 143.67 159.67 14040
97 10.16 16.00 143.96 159.96 14200
98: 10.18 16.00 144.25 160.25 14361

• 99 10.19 16.00 144.55 160.55 14521
100 10.20 16.00 144.84 160.84 14682



• 101 10.21 16.00 145.13 161.13 14843
102 10.22 16.00 145.43 161.43 15004
103 10.24 16.00 145.72 161.72 15166
104 10.25 16.00 146.01 162.01 15328
105 10.26 16.00 146.31 162.31 15491
106 10.27 16.00 146.60 162.60 15653
107 10.28 16.00 146.90 162.90 15816
108 10.30 16.00 147.19 163.19 15979
109 10.31 16.00 147.49 163.49 16143
110 10.32 16.00 147.78 163.78 16306
111 10.33 16.00 148.08 164.08 16471
112 10.34 16.00 148.37 164.37 16635
113 10.36 16.00 148.67 164.67 16800
114 10.37 16.00 148.97 164.97 16965
115 10.38 16.00 149.26 165.26 17130
116 10.39 16.00 149.56 165.56 17295
117 10.40 16.00 149.86 165.86 17461
118 10.42 16.00 150.16 166.16 17627
119 10.43 16.00 150.46 166.46 17794
120 10.44 16.00 150.75 166.75 17961
121 10.45 16.00 151.05 167.05 18128
122 10.46 16.00 151.35 167.35 18295
123 10.48 16.00 151.65 167.65 18463

• 124 10.49 16.00 151.95 167.95 18631
125 10.50 16.00 152.25 168.25 18799
126 10.51 16.00 152.55 168.55 18967
127 10.52 16.00 152.85 168.85 19136
128 10.54 16.00 153.15 169.15 19305
129 10.55 16.00 153.45 169.45 19475
130 10.56 16.00 153.75 169.75 19645

, 131 10.57 16.00 154.06 170.06 19815
132 10.58 16.00 154.36 170.36 19985
133 10.60 16.00 154.66 170.66 20156
134 10.61 16.00 154.96 170.96 20327
135 10.62 16.00 155.26 171.26 20498
136 10.63 16.00 155.57 171.57 20670
137 10.64 16.00 155.87 171.87 20841
138 10.66 16.00 156.17 172.17 21014
139 10.67 16.00 156.48 172.48 21186
140 10.68 16.00 156.78 172.78 21359
141 10.69 16.00 157.09 173.09 21532
142 10.70 16.00 157.39 173.39 21705
143 10.72 16.00 157.70 173.70 21879
144 10.73 16.00 158.00 174.00 22053
145 10.74 16.00 158.31 174.31 22227
146 10.75 16.00 158.61 174.61 22402
147 10.76 16.00 158.92 174.92 22577

• 148 10.78 16.00 159.23 175.23 22752
149 10.79 16.00 159.53 175.53 22928



• 150 10.80 16.00 159.84 175.84 23103
151 10.81 16.00 160.15 176.15 23280
152 10.82 16.00 160.45 176.45 23456
153 10.84 16.00 160.76 176.76 23633
154 10.85 16.00 161.07 177.07 23810
155 10.86 16.00 161.38 177.38 23987
156 10.87 16.00 161.69 177.69 24165
157 10.88 16.00 162,00 178.00 24343
158 10.90 16.00 162.31 178.31 24521
159 10.91 16.00 162.62 178.62 24700
160 10.92 16.00 162.93 178.93 24879
161 10.93 16.00 163.24 179.24 25058
162 10.94 16.00 163.55 179.55 25238
163 10.96 16.00 163.86 179.86 25417
164 10.97 16.00 164.17 180.17 25598
165 10.98 16.00 164.48· 180.48 25778
166 10.99 16.00 164.79 180.79 25959
167 11.00 16.00 165.10 181.10 26140
168 11.02 16.00 165.42 181.42 26321
169 11.03 16.00 165.73 181.73 26503
170 11.04 16.00 166.04 182.04 26685
171 11.05 16.00 166.35 182.35 26868
172 11.06 16.00 166.67 182.67 27050
173 11.08 16.00 166.98 182.98 27233• 174 11.09 16.00 167.30 183.30 27416
175 11.10 16.00 167.61 183.61 27600
176 11.11 16.00 167.92 183.92 27784
177 11.12 16.00 168.24 184.24 27968
178 11.14 16.00 168.55 184.55 28153
179 11.15 16.00 168.87 184.87 28338

, 180 11.16 16.00 169.19 185.19 28523
181 11.17 16.00 169.50 185.50 28708
182 11.18 16.00 169.82 185.82 28894
183 11.20 16.00 170.13 186.13 29080
184 11.21 16.00 170.45 186.45 29267
185 11.22 16.00 170.77 186.77 29454
186 11.23 16.00 171.09 187.09 29641
187 11.24 16.00 171.40 187.40 29828
188 11.26 16.00 171.72 187.72 30016
189 11.27 16.00 172.04 188.04 30204
190 11.28 16.00 172.36 188.36 30392
191 11.29 16.00 172.68 188.68 30581
192 11.30 16.00 173.00 189.00 30770
193 11.32 16.00 173.32 189.32 30959
194 11.33 16.00 173.64 189.64 31149
195 11.34 16.00 173.96 189.96 31339
196 11.35 16.00 174.28 190.28 31529

• 197 11.36 16.00 174.60 190.60 31720
198 11.38 16.00 174.92 190.92 31910



• 199 11.39 16.00 175.24 191.24 32102
200 11.40 16.00 175.56 191.56 32293
201 11.41 16.00 175.88 191.88 32485
202 11.42 16.00 176.20 192.20 32677
203 11.44 16.00 176.53 192.53 32870
204 11.45 16.00 176.85 192.85 33063
205 11.46 16.00 177.17 193.17 33256
206 11.47 16.00 177.49 193.49 33449
207 11.48 16.00 177.82 193.82 33643
208 11.50 16.00 178.14 194.14 33837
209 11.51 16.00 178.47 194.47 34032
210 11.52 16.00 178.79 194.79 34227
211 11.53 16.00 179.12 195.12 34422
212 11.54 16.00 179.44 195.44 34617
213 11.56 16.00 179.77 195.77 34813
214 11.57 16.00 180.09 .196.09 35009
215 11.58 16.00 180.42 196.42 35205
216 11.59 16.00 180.74 196.74 35402
217 11.60 16.00 181.07 197.07 35599
218 11.62 16.00 181.40 197.40 35797
219 11.63 16.00 181.72 197.72 35994
220 11.64 16.00 182.05 198.05 36192
221 11.65 16.00 182.38 198.38 36391
222 11.66 16.00 182.70 198.70 36590• 223 11.68 16.00 183.03 199.03 36789
224 11.69 16.00 183.36 199.36 36988
225 11.70 16.00 183.69 199.69 37188
226 11.71 16.00 184.02 200.02 37388
227 11.72 16.00 184.35 200.35 37588
228 11.74 16.00 184.68 200.68 37789

, 229 11.75 16.00 185.01 201.01 37990
230 11.76 16.00 185.34 201.34 38191
231 11.77 16.00 185.67 201.67 38393
232 11.78 16.00 186.00 202.00 38595
233 11.80 16.00 186.33 202.33 38797
234 11.81 16.00 186.66 202.66 39000
235 11.82 16.00 186.99 202.99 39203
236 11.83 16.00 187.32 203.32 39406
237 11.84 16.00 187.66 203.66 39610
238 11.86 16.00 187.99 203.99 39814
239 11.87 16.00 188.32 204.32 40018
240 11.88 16.00 188.65 204.65 40223
241 11.89 16.00 188.99 204.99 40428
242 11.90 16.00 189.32 205.32 40633
243 11.92 16.00 189.66 205.66 40839
244 11.93 16.00 189.99 205.99 41045
245 11.94 16.00 190.32 206.32 41251

• 246 11.95 16.00 190.66 206.66 41458
247 11.96 16.00 190.99 206.99 41665



•

•

•

248
249
250

11.98
11.99
12.00

16.00
16.00
16.00

191.33
191.66
192.00

207.33
207.66
208.00

41872
42080 Total Exc. 42288
42288 Total Bkfl. 42116



.iPeNumber 107 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 6 1 6.01 16.00 60.19 76.19 76

End Cover 9 2 6.02 16.00 60.38 76.38 153
Length 253 3 6.04 16.00 60.57 76.57 229
Increment 0.01 4 6.05 16.00 60.76 76.76 306
Pipe Size 24 5 6.06 16.00 60.95 76.95 383

6 6.07 16.00 61.14 77.14 460
7 6.08 16.00 61.33 77.33 537
8 6.09 16.00 61.53 77.53 615
9 6.11 16.00 61.72 77.72 693
10 6.12 16.00 61.91 77.91 770
11 6.13 16.00 62.10 78.10 849
12 6.14 16.00 62.30 78.30 927
13 6.15 16.00 62.49 78.49 1005
14 6.17 16.00 62.68 78.68 1084
15 6.18 16.00 62.88 78.88 1163
16 6.19 16.00 63.07 79.07 1242
17 6.20 16.00 63.27 79.27 1321
18 6.21 16.00 63.46 79.46 1401
19 6.23 16.00 63.66 79.66 1480
20 6.24 16.00 63.85 79.85 1560
21 6.25 16.00 64.05 80.05 1640
22 6.26 16.00 64.24 80.24 1721
23 6.27 16.00 64.44 80.44 1801
24 6.28 16.00 64.63 80.63 1882

• 25 6.30 16.00 64.83 80.83 1962
26 6.31 16.00 65.03 81.03 2043
27 6.32 16.00 65.23 81.23 2125
28 6.33 16.00 65.42 81.42 2206
29 6.34 16.00 65.62 81.62 2288
30 6.36 16.00 65.82 81.82 2370
31 6.37 16.00 66.02 82.02 2452
32 6.38 16.00 66.22 82.22 2534
33 6.39 16.00 66.41 82.41 2616
34 6.40 16.00 66.61 82.61 2699
35 6.42 16.00 66.81 82.81 2782
36 6.43 16.00 67.01 83.01 2865
37 6.44 16.00 67.21 83.21 2948
38 6.45 16.00 67.41 83.41 3031
39 6.46 16.00 67.61 83.61 3115
40 6.47 16.00 67.81 83.81 3199
41 6.49 16.00 68.02 84.02 3283
42 6.50 16.00 68.22 84.22 3367
43 6.51 16.00 68.42 84.42 3451
44 6.52 16.00 68.62 84.62 3536
45 6.53 16.00 68.82 84.82 3621
46 6.55 16.00 69.02 85.02 3706
47 6.56 16.00 69.23 85.23 3791
48 6.57 16.00 69.43 85.43 3876
49. 6.58 16.00 69.63 85.63 3962

• 50' 6.59 16.00 69.84 85.84 4048
51 6.60 16.00 70.04 86.04 4134



• 52 6.62 16.00 70.25 86.25 4220
53 6.63 16.00 70.45 86.45 4307
54 6.64 16.00 70.66 86.66 4393
55 6.65 16.00 70.86 86.86 4480
56 6.66 16.00 71.07 87.07 4567
57 6.68 16.00 71.27 87.27 4655
58 6.69 16.00 71.48 87.48 4742
59 6.70 16.00 71.68 87.68 4830
60 6.71 16.00 71.89 87.89 4918
61 6.72 16.00 72.10 88.10 5006
62 6.74 16.00 72.30 88.30 5094
63 6.75 16.00 72.51 88.51 5182
64 6.76 16.00 72.72 88.72 5271
65 6.77 16.00 72.93 88.93 5360
66 6.78 16.00 73.13 89.13 5449
67 6.79 16.00 73.34 89.34 5539
68 6.81 16.00 73.55 89.55 5628
69 6.82 16.00 73.76 89.76 5718
70 6.83 16.00 73.97 89.97 5808
71 6.84 16.00 74.18 90.18 5898
72 6.85 16.00 74.39 90.39 . 5988
73 6.87 16.00 74.60 90.60 6079
74 6.88 16.00 74.81 90.81 6170
75 6.89 16.00 75.02 91.02 6261• 76 6.90 16.00 75.23 91.23 6352
77 6.91 16.00 75.44 91.44 6444
78 6.92 16.00 75.65 91.65 6535
79 6.94 16.00 75.87 91.87 6627
80 6.95 16.00 76.08 92.08 6719
81 6.96 16.00 76.29 92.29 6811
82 6.97 16.00 76.50 92.50 6904
83 6.98 16.00 76.72 92.72 6997
84 7.00 16.00 76.93 92.93 7090
85 7.01 16.00 77.14 93.14 7183
86 7.02 16.00 77.36 93.36 7276
87 7.03 16.00 77.57 93.57 7370
88 7.04 16.00 77.78 93.78 7463
89 7.06 16.00 78.00 94.00 7557
90 7.07 16.00 78.21 94.21 7652
91 7.08 16.00 78.43 94.43 7746
92 7.09 16.00 78.64 94.64 7841
93 7.10 16.00 78.86 94.86 7936
94 7.11 16.00 79.08 95.08 8031
95 7.13 16.00 79.29 95.29 8126
96 7.14 16.00 79.51 95.51 8221
97 7.15 16.00 79.73 95.73 8317
98; 7.16 16.00 79.94 95.94 8413

• 99 7.17 16.00 80.16 96.16 8509
100 7.19 16.00 80.38 96.38 8606



• 101 7.20 16.00 80.60 96.60 8702
102 7.21 16.00 80.81 96.81 8799
103 7.22 16.00 81.03 97.03 8896
104 7.23 16.00 81.25 97.25 8993
105 7.25 16.00 81.47 97.47 9091
106 7.26 16.00 81.69 97.69 9189
107 7.27 16.00 81.91 97.91 9286
108 7.28 16.00 82.13 98.13 9385
109 7.29 16.00 82.35 98.35 9483
110 7.30 16.00 82.57 98.57 9581
111 7.32 16.00 82.79 98.79 9680
112 7.33 16.00 83.01 99.01 9779
113 7.34 16.00 83.23 99.23 9879
114 7.35 16.00 83.46 99.46 9978
115 7.36 16.00 83.68 99.68 10078
116 7.38 16.00 83.90 .99.90 10178
117 7.39 16.00 84.12 100.12 10278
118 7.40 16.00 84.35 100.35 10378
119 7.41 16.00 84.57 100.57 10479
120 7.42 16.00 84.79 100.79 10579
121 7.43 16.00 85.02 101.02 10680
122 7.45 16.00 85.24 101.24 10782
123 7.46 16.00 85.46 101.46 10883
124 7.47 16.00 85.69 101.69 10985• 125 7.48 16.00 85.91 101.91 11087
126 7.49 16.00 86.14 102.14 11189
127 7.51 16.00 86.36 102.36 11291
128 7.52 16.00 86.59 102.59 11394
129 7.53 16.00 86.81 102.81 11497
130 7.54 16.00 87.04 103.04 11600

, 131 7.55 16.00 87.27 103.27 11703
132 7.57 16.00 87.49 103.49 11806
133 7.58 16.00 87.72 103.72 11910
134 7.59 16.00 87.95 103.95 12014
135 7.60 16.00 88.18 104.18 12118
136 7.61 16.00 88.40 104.40 12223
137 7.62 16.00 88.63 104.63 12327
138 7.64 16.00 88.86 104.86 12432
139 7.65 16.00 89.09 105.09 12537
140 7.66 16.00 89.32 105.32 12643
141 7.67 16.00 89.55 105.55 12748
142 7.68 16.00 89.78 105.78 12854
143 7.70 16.00 90.01 106.01 12960
144 7.71 16.00 90.24 106.24 13066
145 7.72 16.00 90.47 106.47 13173
146 7.73 16.00 90.70 106.70 13279
147 7.74 16.00 90.93 106.93 13386

• 148 7.75 16.00 91.16 107.16 13493
149 7.77 16.00 91.39 107.39 13601



• 150 7.78 16.00 91.62 107.62 13708
151 7.79 16.00 91.85 107.85 13816
152 7.80 16.00 92.09 108.09 13924
153 7.81 16.00 92.32 108.32 14033
154 7.83 16.00 92.55 108.55 14141
155 7.84 16.00 92.79 108.79 14250
156 7.85 16.00 93.02 109.02 14359
157 7.86 16.00 93.25 109.25 14468
158 7.87 16.00 93.49 109.49 14578
159 7.89 16.00 93.72 109.72 14687
160 7.90 16.00 93.96 109.96 14797
161 7.91 16.00 94.19 110.19 14908
162 7.92 16.00 94.43 110.43 15018
163 7.93 16.00 94.66 110.66 15129
164 7.94 16.00 94.90 110.90 15240
165 7.96 16.00 95.13 111.13 15351
166 7.97 16.00 95.37 111.37 15462
167 7.98 16.00 95.61 111.61 15574
168 7.99 16.00 95.84 111.84 15686
169 8.00 16.00 96.08 112.08 15798
170 8.02 16.00 96.32 112.32 15910
171 8.03 16.00 96.55 112.55 16022
172 8.04 16.00 96.79 112.79 16135
173 8.05 16.00 97.03 113.03 16248• 174 8.06 16.00 97.27 113.27 16362
175 8.08 16.00 97.51 113.51 16475
176 8.09 16.00 97.75 113.75 16589
177 8.10 16.00 97.99 113.99 16703
178 8.11 16.00 98.23 114.23 16817
179 8.12 16.00 98.47 114.47 16932

, 180 8.13 16.00 98.71 114.71 17046
181 8.15 16.00 98.95 114.95 17161
182 8.16 16.00 99.19 115.19 17276
183 8.17 16.00 99.43 115.43 17392
184 8.18 16.00 99.67 115.67 17507
185 8.19 16.00 99.91 115.91 17623
186 8.21 16.00 100.15 116.15 17740
187 8.22 16.00 100.40 116.40 17856
188 8.23 16.00 100.64 116.64 17973
189 8.24 16.00 100.88 116.88 18089
190 8.25 16.00 101.12 117.12 18207
191 8.26 16.00 101.37 117.37 18324
192 8.28 16.00 101.61 117.61 18442
193 8.29 16.00 101.85 117.85 18559
194 8.30 16.00 102.10 118.10 18677
195 8.31 16.00 102.34 118.34 18796
196 8.32 16.00 102.59 118.59 18914• 197 8.34 16.00 102.83 118.83 19033
198 8.35 16.00 103.08 119.08 19152



• 199 8.36 16.00 103.32 119.32 19272
200 8.37 16.00 103.57 119.57 19391
201 8.38 16.00 103.81 119.81 19511
202 8.40 16.00 104.06 120.06 19631
203 8.41 16.00 104.31 120.31 19751
204 8.42 16.00 104.55 120.55 19872
205 8.43 16.00 104.80 120.80 19993
206 8.44 16.00 105.05 121.05 20114
207 8.45 16.00 105.30 121.30 20235
208 8.47 16.00 105.55 121.55 20357
209 8.48 16.00 105.79 121.79 20478
210 8.49 16.00 106.04 122.04 20600
211 8.50 16.00 106.29 122.29 20723
212 8.51 16.00 106.54 122.54 20845
213 8.53 16.00 106.79 122.79 20968
214 8.54 16.00 107.04 123.04 21091
215 8.55 16.00 107.29 123.29 21214
216 8.56 16.00 107.54 123.54 21338
217 8.57 16.00 107.79 123.79 21462
218 8.58 16.00 108.04 124.04 21586
219 8.60 16.00 108.29 124.29 21710
220 8.61 16.00 108.54 124.54 21835
221 8.62 16.00 108.80 124.80 21959
222 8.63 16.00 109.05 125.05 22084• 223 8.64 16.00 109.30 125.30 22210
224 8.66 16.00 109.55 125.55 22335
225 8.67 16.00 109.81 125.81 22461
226 8.68 16.00 110.06 126.06 22587
227 8.69 16.00 110.31 126.31 22714
228 8.70 16.00 110.57 126.57 22840

, 229 8.72 16.00 110.82 126.82 22967
230 8.73 16.00 111.07 127.07 23094
231 8.74 16.00 111.33 127.33 23221
232 8.75 16.00 111.58 127.58 23349
233 8.76 16.00 111.84 127.84 23477
234 8.77 16.00 112.09 128.09 23605
235 8.79 16.00 112.35 128.35 23733
236 8.80 16.00 112.61 128.61 23862
237 8.81 16.00 112.86 128.86 23991
238 8.82 16.00 113.12 129.12 24120
239 8.83 16.00 113.38 129.38 24249
240 8.85 16.00 113.63 129.63 24379
241 8.86 16.00 113.89 129.89 24509
242 8.87 16.00 114.15 130.15 24639
243 8.88 16.00 114.41 130.41 24769
244 8.89 16.00 114.66 130.66 24900
245 8.91 16.00 114.92 130.92 25031• 246 8.92 16.00 115.18 131.18 25162
247 8.93 16.00 115.44 131.44 25293



• 248 8.94 16.00 115.70 131.70 25425
249 8.95 16.00 115.96 131.96 25557
250 8.96 16.00 116.22 132.22 25689
251 8.98 16.00 116.48 132.48 25822
252 8.99 16.00 116.74 132.74 25955 Total Exc. 26088
253 9.00 16.00 117.00 133.00 26088 Total Bkfl. 24243

•

•



Pipe Number 108 Interval Cover BoxArea TrapArea Total Area Excavation
.egincover 5 1 5.01 16.00 45.15 61.15 61

·End Cover 6 2 5.02 16.00 45.30 61.30 122
Length 92 3 5.03 16.00 45.46 61.46 184
Increment 0.01 4 5.04 16.00 45.61 61.61 246
Pipe Size 24 5 5.05 16.00 45.76 61.76 307

6 5.07 16.00 45.92 61.92 369
7 5.08 16.00 46.07 62.07 431
8 5.09 16.00 46.22 62.22 494
9 5.10 16.00 46.38 62.38 556
10 5.11 16.00 46.53 62.53 618
11 5.12 16.00 46.69 62.69 681
12 5.13 16.00 46.84 62.84 744
13 5.14 16.00 47.00 63.00 807
14 5.15 16.00 47.15 63.15 870
15 5.16 16.00 47.31 63.31 933
16 5.17 16.00 47.47 63.47 997
17 5.18 16.00 47.62 63.62 1060
18 5.20 16.00 47.78 63.78 1124
19 5.21 16.00 47.93 63.93 1188
20 5.22 16.00 48.09 64.09 1252
21 5.23 16.00 48.25 64.25 1317
22 5.24 16.00 48.41 64.41 1381
23 5.25 16.00 48.56 64.56 1446
24 5.26 16.00 48.72 64.72 1510

• 25 5.27 16.00 48.88 64.88 1575
26 5.28 16.00 49.04 65.04 1640
27 5.29 16.00 49.19 65.19 1705
28 5.30 16.00 49.35 65.35 1771
29 5.32 16.00 49.51 65.51 1836
30 5.33 16.00 49.67 65.67 1902
31 5.34 16.00 49.83 65.83 1968
32 5.35 16.00 49.99 65.99 2034
33 5.36 16.00 50.15 66.15 2100
34 5.37 16.00 50.31 66.31 2166
35 5.38 16.00 50.47 66.47 2233
36 5.39 16.00 50.63 66.63 2299
37 5.40 16.00 50.79 66.79 2366
38 5.41 16.00 50.95 66.95 2433
39 5.42 16.00 51.11 67.11 2500
40 5.43 16.00 51.28 67.28 2567
41 5.45 16.00 51.44 67.44 2635
42 5.46 16.00 51.60 67.60 2702
43 5.47 16.00 51.76 67.76 2770
44 5.48 16.00 51.92 67.92 2838
45 5.49 16.00 52.09 68.09 2906
46 5.50 16.00 52.25 68.25 2974
47 5.51 16.00 52.41 68.41 3043
48 5.52 16.00 52.58 68.58 3111
49 5.53 16.00 52.74 68.74 3180

• 50 5.54 16.00 52.90 68.90 3249
51 5.55 16.00 53.07 69.07 3318



• 52 5.57 16.00 53.23 69.23 3387
53 5.58 16.00 53.40 69.40 3457
54 5.59 16.00 53.56 69.56 3526
55 5.60 16.00 53.73 69.73 3596
56 5.61 16.00 53.89 69.89 3666
57 5.62 16.00 54.06 70.06 3736
58 5.63 16.00 54.22 70.22 3806
59 5.64 16.00 54.39 70.39 3877
60 5.65 16.00 54.56 70.56 3947
61 5.66 16.00 54.72 70.72 4018
62 5.67 16.00 54.89 70.89 4089
63 5.68 16.00 55.06 71.06 4160
64 5.70 16.00 55.22 71.22 4231
65 5.71 16.00 55.39 71.39 4302
66 5.72 16.00 55.56 71.56 4374
67 5.73 16.00 55.73 71.73 4446
68 5.74 16.00 55.89 71.89 4518
69 5.75 16.00 56.06 72.06 4590
70 5.76 16.00 56.23 72.23 4662
71 5.77 16.00 56.40 72.40 4734
72 5.78 16.00 56.57 72.57 4807
73 5.79 16.00 56.74 72.74 4880
74 5.80 16.00 56.91 72.91 4953
75 5.82 16.00 57.08 73.08 5026• 76 5.83 16.00 57.25 73.25 5099
77 5.84 16.00 57.42 73.42 5172
78 5.85 16.00 57.59 73.59 5246
79 5.86 16.00 57.76 73.76 5320
80 5.87 16.00 57.93 73.93 5394
81 5.88 16.00 58.10 74.10 5468
82 5.89 16.00 58.27 74.27 5542
83 5.90 16.00 58.44 74.44 5616
84 5.91 16.00 58.62 74.62 5691
85 5.92 16.00 58.79 74.79 5766
86 5.93 16.00 58.96 74.96 5841
87 5.95 16.00 59.13 75.13 5916
88 5.96 16.00 59.31 75.31 5991
89 5.97 16.00 59.48 75.48 6067
90 5.98 16.00 59.65 75.65 6142
91 5.99 16.00 59.83 75.83 6218 Total Exc. 6294
92 6.00 16.00 60.00 76.00 6294 Total Bkfl. 5304

•



.iPeNumber 109 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 0 1 0.30 16.00 1.29 17.29 17

End Cover 21 2 0.60 16.00 2.76 18.76 36
Length 70 3 0.90 16.00 4.41 20.41 56
Increment 0.3 4 1.20 16.00 6.24 22.24 79
Pipe Size 24 5 1.50 16.00 8.25 24.25 103

6 1.80 16.00 10.44 26.44 129
7 2.10 16.00 12.81 28.81 158
8 2.40 16.00 15.36 31.36 190
9 2.70 16.00 18.09 34.09 224
10 3.00 16.00 21.00 37.00 261
11 3.30 16.00 24.09 40.09 301
12 3.60 16.00 27.36 43.36 344
13 3.90 16.00 30.81 46.81 391
14 4.20 16.00 34.44 50.44 441
15 4.50 16.00 38.25 54.25 496
16 4.80 16.00 42.24 58.24 554
17 5.10 16.00 46.41 62.41 616
18 5.40 16.00 50.76 66.76 683
19 5.70 16.00 55.29 71.29 754
20 6.00 16.00 60.00 76.00 830
21 6.30 16.00 64.89 80.89 911
22 6.60 16.00 69.96 85.96 997
23 6.90 16.00 75.21 91.21 1088
24 7.20 16.00 80.64 96.64 1185

• 25 7.50 16.00 86.25 102.25 1287
26 7.80 16.00 92.04 108.04 1395
27 8.10 16.00 98.01 114.01 1509
28 8.40 16.00 104.16 120.16 1629
29 8.70 16.00 110.49 126.49 1756
30 9.00 16.00 117.00 133.00 1889
31 9.30 16.00 123.69 139.69 2029
32 9.60 16.00 130.56 146.56 2175
33 9.90 16.00 137.61 153.61 2329
34 10.20 16.00 144.84 160.84 2490
35 10.50 16.00 152.25 168.25 2658
36 10.80 16.00 159.84 175.84 2834
37 11.10 16.00 167.61 183.61 3017
38 11.40 16.00 175.56 191.56 3209
39 11.70 16.00 183.69 199.69 3409
40 12.00 16.00 192.00 208.00 3617
41 12.30 16.00 200.49 216.49 3833
42 12.60 16.00 209.16 225.16 4058
43 12.90 16.00 218.01 234.01 4292
44 13.20 16.00 227.04 243.04 4535
45 13.50 16.00 236.25 252.25 4788
46 13.80 16.00 245.64 261.64 5049
47 14.10 16.00 255.21 271.21 5320
48 14.40 16.00 264.96 280.96 5601
4~ 14.70 16.00 274.89 290.89 5892

• 50 15.00 16.00 285.00 301.00 6193
51 15.30 16.00 295.29 311.29 6505



• 52 15.60 16.00 305.76 321.76 6826
53 15.90 16.00 316.41 332.41 7159
54 16.20 16.00 327.24 343.24 7502
55 16.50 16.00 338.25 354.25 7856
56 16.80 16.00 349.44 365.44 8222
57 17.10 16.00 360.81 376.81 8598
58 17.40 16.00 372.36 388.36 8987
59 17.70 16.00 384.09 400.09 9387
60 18.00 16.00 396.00 412.00 9799
61 18.30 16.00 408.09 424.09 10223
62 18.60 16.00 420.36 436.36 10659
63 18.90 16.00 432.81 448.81 11108
64 19.20 16.00 445.44 461.44 11570
65 19.50 16.00 458.25 474.25 12044
66 19.80 16.00 471.24 487.24 12531

67 20.10 16.00 484.41 500.41 13032
68 20.40 16.00 497.76 513.76 13545
69 20.70 16.00 511.29 527.29 14073 Total Exc. 14614
70 21.00 16.00 525.00 541.00 14614 Total Bkfl. 14843

•

•



_iPeNumber 110 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 21 1 21.01 16.00 525.30 541.30 541

, End Cover 22 2 21.01 16.00 525.61 541.61 1083
Length 152 3 21.02 16.00 525.91 541.91 1625
Increment 0.01 4 21.03 16.00 526.21 542.21 2167
Pipe Size 24 5 21.03 16.00 526.51 542.51 2710

6 21.04 16.00 526.82 542.82 3252
7 21.05 16.00 527.12 543.12 3795
8 21.05 16.00 527.42 543.42 4339
9 21.06 16.00 527.73 543.73 4883
10 21.07 16.00 528.03 544.03 5427
11 21.07 16.00 528.33 544.33 5971
12 21.08 16.00 528.64 544.64 6516
13 21.09 16.00 528.94 544.94 7061
14 21.09 16.00 529.25 545.25 7606
15 21.10 16.00 529.55 . 545.55 8151
16 21.11 16.00 529.85 545.85 8697
17 21.11 16.00 530.16 546.16 9243
18 21.12 16.00 530.46 546.46 9790
19 21.13 16.00 530.77 546.77 10337
20 21.13 16.00 531.07 547.07 10884
21 21.14 16.00 531.37 547.37 11431
22 21.14 16.00 531.68 547.68 11979
23 21.15 16.00 531.98 547.98 12527
24 21.16 16.00 532.29 548.29 13075

• 25 21.16 16.00 532.59 548.59 13624
26 21.17 16.00 532.90 548.90 14172
27 21.18 16.00 533.20 549.20 14722
28 21.18 16.00 533.51 549.51 15271
29 21.19 16.00 533.81 549.81 15821
30 21.20 16.00 534.12 550.12 16371
31 21.20 16.00 534.42 550.42 16922
32 21.21 16.00 534.73 550.73 17472
33 21.22 16.00 535.03 551.03 18023
34 21.22 16.00 535.34 '551.34 18575
35 21.23 16.00 535.65 551.65 19126
36 21.24 16.00 535.95 551.95 19678
37 21.24 16.00 536.26 552.26 20231
38 21.25 16.00 536.56 552.56 20783
39 21.26 16.00 536.87 552.87 21336
40 21.26 16.00 537.17 553.17 21889
41 21.27 16.00 537.48 553.48 22443
42 21.28 16.00 537.79 553.79 22996
43 21.28 16.00 538.09 554.09 23550
44 21.29 16.00 538.40 554.40 24105
45 21.30 16.00 538.71 554.71 24660
46 21.30 16.00 539.01 555.01 25215
47 21.31 16.00 539.32 555.32 25770
48 21.32 16.00 539.63 555.63 26326
49 21.32 16.00 539.93 555.93 26881

• 50 21.33 16.00 540.24 556.24 27438
51 21.34 16.00 540.55 556.55 27994



• 52 21.34 16.00 540.85 556.85 28551
53 21.35 16.00 541.16 557.16 29108
54 21.36 16.00 541.47 557.47 29666
55 21.36 16.00 541.78 557.78 30224
56 21.37 16.00 542.08 558.08 30782
57 21.38 16.00 542.39 558.39 31340
58 21.38 16.00 542.70 558.70 31899
59 21.39 16.00 543.01 559.01 32458
60 21.39 16.00 543.31 559.31 33017
61 21.40 16.00 543.62 559.62 33577
62 21.41 16.00 543.93 559.93 34137
63 21.41 16.00 544.24 560.24 34697
64 21.42 16.00 544.55 560.55 35257
65 21.43 16.00 544.85 560.85 35818
66 21.43 16.00 545.16 561.16 36379
67 21.44 16.00 545.47 561.47 36941
68 21.45 16.00 545.78 561.78 37503
69 21.45 16.00 546.09 562.09 38065
70 21.46 16.00 546.40 562.40 38627
71 21.47 16.00 546.71 562.71 39190
72 21.47 16.00 547.01 563.01 39753
73 21.48 16.00 547.32 563.32 40316
74 21.49 16.00 547.63 563.63 40880

• 75 21.49 16.00 547.94 563.94 41444
76 21.50 16.00 548.25 564.25 42008
77 21.51 16.00 548.56 564.56 42573
78 21.51 16.00 548.87 564.87 43137
79 21.52 16.00 549.18 565.18 43703
80 21.53 16.00 549.49 565.49 44268
81 21.53 16.00 549.80 565.80 44834
82 21.54 16.00 550.11 566.11 45400
83 21.55 16.00 550.42 566.42 45966
84 21.55 16.00 550.73 566.73 46533
85 21.56 16.00 551.04 567.04 47100
86 21.57 16.00 551.35 567.35 47667
87 21.57 16.00 551.66 567.66 , 48235
88 21.58 16.00 551.97 567.97 48803
89 21.59 16.00 552.28 568.28 49371
90 21.59 16.00 552.59 568.59 49940
91 21.60 16.00 552.90 568.90 50509
92 21.61 16.00 553.21 569.21 51078
93 21.61 16.00 553.52 569.52 51648
94 21.62 16.00 553.83 569.83 52217
95 21.63 16.00 554.14 570.14 52788
96 21.63 16.00 554.45 570.45 53358
97 21.64 16.00 554.76 570.76 53929
98-. 21.64 16.00 555.07 571.07 54500

• 99 21.65 16.00 555.38 571.38 55071
100 21.66 16.00 555.70 571.70 55643



• 101 21.66 16.00 556.01 572.01 56215
102 21.67 16.00 556.32 572.32 56787
103 21.68 16.00 556.63 572.63 57360
104 21.68 16.00 556.94 572.94 57933
105 21.69 16.00 557.25 573.25 58506
106 21.70 16.00 557.57 573.57 59080
107 21.70 16.00 557.88 573.88 59654
108 21.71 16.00 558.19 574.19 60228
109 21.72 16.00 558.50 574.50 60802
110 21.72 16.00 558.81 574.81 61377
111 21.73 16.00 559.13 575.13 61952
112 21.74 16.00 559.44 575.44 62528
113 21.74 16.00 559.75 575.75 63103
114 21.75 16.00 560.06 576.06 63679
115 21.76 16.00 560.38 576.38 64256
116 21.76 16.00 560.69 576.69 64832
117 21.77 16.00 561.00 577.00 65409
118 21.78 16.00 561.31 577.31 65987
119 21.78 16.00 561.63 577.63 66564
120 21.79 16.00 561.94 577.94 67142
121 21.80 16.00 562.25 578.25 67721
122 21.80 16.00 562.57 578.57 68299
123 21.81 16.00 562.88 578.88 68878

• 124 21.82 16.00 563.19 579.19 69457
125 21.82 16.00 563.51 579.51 70037
126 21.83 16.00 563.82 579.82 70617
127 21.84 16.00 564.13 580.13 71197
128 21.84 16.00 564.45 580.45 71777
129 21.85 16.00 564.76 580.76 72358.
130 21.86 16.00 565.07 581.07 72939

, 131 21.86 16.00 565.39 581.39 73520
132 21.87 16.00 565.70 581.70 74102
133 21.88 16.00 566.02 582.02 74684
134 21.88 16.00 566.33 582.33 75266
135 21.89 16.00 566.64 582.64 75849
136 21.89 16.00 566.96 582.96 76432
137 21.90 16.00 567.27 583.27 77015
138 21.91 16.00 567.59 583.59 77599
139 21.91 16.00 567.90 583.90 78183
140 21.92 16.00 568.22 584.22 78767
141 21.93 16.00 568.53 584.53 79352
142 21.93 16.00 568.85 584.85 79936
143 21.94 16.00 569.16 585.16 80522
144 21.95 16.00 569.48 585.48 81107
145 21.95 16.00 569.79 585.79 81693
146 21.96 16.00 570.11 586.11 82279
14( 21.97 16.00 570.42 586.42 82865• 148 21.97 16.00 570.74 586.74 83452
149 21.98 16.00 571.05 587.05 84039



•

•

•

150
151
152

21.99
21.99
22.00

16.00
16.00
16.00

571.37
571.68
572.00

587.37
587.68
588.00

84626
85214 Total Exc. 85802
85802 Total Bkfl. 91707



.iPeNumber 111 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 2.5 1 2.50 16.00 16.25 32.25 32

End Cover 2.5 2 2.50 16.00 16.25 32.25 65
Length 15 3 2.50 16.00 16.25 32.25 97
Increment 0 4 2.50 16.00 16.25 32.25 129
Pipe Size 24 5 2.50 16.00 16.25 32.25 161

6 2.50 16.00 16.25 32.25 194
7 2.50 16.00 16.25 32.25 226
8 2.50 16.00 16.25 32.25 258
9 2.50 16.00 16.25 32.25 290
10 2.50 16.00 16.25 32.25 323
11 2.50 16.00 16.25 32.25 355
12 2.50 16.00 16.25 32.25 387
13 2.50 16.00 16.25 32.25 419
14 2.50 16.00 16.25 32.25 452 Total Exc. 484
15 2.50 16.00 16.25 32.25 484 Total Bkfl. 268

•

•



.iPeNumber 112 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 4 1 4.00 16.00 32.00 48.00 48

End Cover 4 2 4.00 16.00 32.00 48.00 96
Length 50 3 4.00 16.00 32.00 48.00 144
Increment 0 4 4.00 16.00 32.00 48.00 192
Pipe Size 24 5 4.00 16.00 32.00 48.00 240

6 4.00 16.00 32.00 48.00 288
7 4.00 16.00 32.00 48.00 336
8 4.00 16.00 32.00 48.00 384
9 4.00 16.00 32.00 48.00 432
10 4.00 16.00 32.00 48.00 480
11 4.00 16.00 32.00 48.00 528
12 4.00 16.00 32.00 48.00 576
13 4.00 16.00 32.00 48.00 624
14 4.00 16.00 32.00 48.00 672
15 4.00 16.00 32.00 48.00 720
16 4.00 16.00 32.00 48.00 768
17 4.00 16.00 32.00 48.00 816
18 4.00 16.00 32.00 48.00 864
19 4.00 16.00 32.00 48.00 912
20 4.00 16.00 32.00 48.00 960
21 4.00 16.00 32.00 48.00 1008
22 4.00 16.00 32.00 48.00 1056
23 4.00 16.00 32.00 48.00 1104
24 4.00 16.00 32.00 48.00 1152

• 25 4.00 16.00 32.00 48.00 1200
26 4.00 16.00 32.00 48.00 1248
27 4.00 16.00 32.00 48.00 1296
28 4.00 16.00 32.00 48.00 1344
29 4.00 16.00 32.00 48.00 1392
30 4.00 16.00 32.00 48.00 1440
31 4.00 16.00 32.00 48.00 1488
32 4.00 16.00 32.00 48.00 1536
33 4.00 16.00 32.00 48.00 1584
34 4.00 16.00 32.00 48.00 1632
35 A.OO ·16.00 32.00 48.00 1680
36 4.00 16.00 32.00 48.00 1728
37 4.00 16.00 32.00 48.00 1776
38 4.00 16.00 32.00 48.00 1824
39 4.00 16.00 32.00 48.00 1872
40 4.00 16.00 32.00 48.00 1920
41 4.00 16.00 32.00 48.00 1968
42 4.00 16.00 32.00 48.00 2016
43 4.00 16.00 32.00 48.00 2064
44 4.00 16.00 32.00 48.00 2112
45 4.00 16.00 32.00 48.00 2160
46 4.00 16.00 32.00 48.00 2208
47 4.00 16.00 32.00 48.00 2256
48 4.00 16.00 32.00 48.00 2304
49 4.00 16.00 32.00 48.00 2352 Total Exc. 2400

• 50 4.00 16.00 32.00 48.00 2400 Total Bkfl. 1760



.iPeNumber 113 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 2.5 1 2.50 16.00 16.25 32.25 32

End Cover 2.5 2 2.50 16.00 16.25 32.25 65
Length 15 3 2.50 16.00 16.25 32.25 97
Increment 0 4 2.50 16.00 16.25 32.25 129
Pipe Size 24 5 2.50 16.00 16.25 32.25 161

6 2.50 16.00 16.25 32.25 194
7 2.50 16.00 16.25 32.25 226
8 2.50 16.00 16.25 32.25 258
9 2.50 16.00 16.25 32.25 290
10 2.50 16.00 16.25 32.25 323
11 2.50 16.00 16.25 32.25 355
12 2.50 16.00 16.25 32.25 387
13 2.50 16.00 16.25 32.25 419
14 2.50 16.00 16.25 32.25 452 Total Exc. 484
15 2.50 16.00 16.25 32.25 484 Total Bkfl. 268

•

•



Pipe Number 114 Interval Cover BoxArea TrapArea Total Area Excavation
.egincover 4 1 4.00 16.00 32.00 48.00 48

End Cover 4 2 4.00 16.00 32.00 48.00 96
Length 50 3 4.00 16.00 32.00 48.00 144
Increment 0 4 4.00 16.00 32.00 48.00 192
Pipe Size 24 5 4.00 16.00 32.00 48.00 240

6 4.00 16.00 32.00 48.00 288
7 4.00 16.00 32.00 48.00 336
8 4.00 16.00 32.00 48.00 384
9 4.00 16.00 32.00 48.00 432
10 4.00 16.00 32.00 48.00 480
11 4.00 16.00 32.00 48.00 528
12 4.00 16.00 32.00 48.00 576
13 4.00 16.00 32.00 48.00 624
14 4.00 16.00 32.00 48.00 672
15 4.00 16.00 32.00 48.00 720
16 4.00 16.00 32.00 48.00 '768
17 4.00 16.00 32.00 48.00 816
18 4.00 16.00 32.00 48.00 864
19 4.00 16.00 32.00 48.00 912
20 4.00 16.00 32.00 48.00 960
21 4.00 16.00 32.00 48.00 1008
22 4.00 16.00 32.00 48.00 1056
23 4.00 16.00 32.00 48.00 1104
24 4.00 16.00 32.00 48.00 1152

• 25 4.00 16.00 32.00 48.00 1200
26 4.00 16.00 32.00 48.00 1248
27 4.00 16.00 32.00 48.00 1296
28 4.00 16.00 32.00 48.00 1344
29 4.00 16.00 32.00 48.00 1392
30 4.00 16.00 32.00 48.00 1440
31 4.00 16.00 32.00 48.00 1488
32 4.00 16.00 32.00 48.00 1536
33 4.00 16.00 32.00 48.00 1584
34 4.00 16.00 32.00 48.00 1632
35 4.00 16.00 32.00 48.00 1680
36 4.00 16.00 32.00 48.00 1728
37 4.00 16.00 32.00 48.00 1776
38 4.00 16.00 32.00 48.00 1824
39 4.00 16.00 32.00 48.00 1872
40 4.00 16.00 32.00 48.00 1920
41 4.00 16.00 32.00 48.00 1968
42 4.00 16.00 32.00 48.00 2016
43 4.00 16.00 32.00 48.00 2064
44 4.00 16.00 32.00 48.00 2112
45 4.00 16.00 32.00 48.00 2160
46 4.00 16.00 32.00 48.00 2208
47 4.00 16.00 32.00 48.00 2256
48 4.00 16.00 32.00 48.00 2304
49 4.00 16.00 32.00 48.00 2352 Total Exc. 2400

• 50' 4.00 16.00 32.00 48.00 2400 Total Bkfl. 1760



~iPeNumber 115 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 4 1 4.02 16.00 32.29 48.29 48

End Cover 5 2 4.05 16.00 32.57 48.57 97
Length 42 3 4.07 16.00 32.86 48.86 146
Increment 0.02 4 4.10 16.00 33.15 49.15 195
Pipe Size 24 5 4.12 16.00 33.44 49.44 244

6 4.14 16.00 33.73 49.73 294
7 4.17 16.00 34.03 50.03 344
8 4.19 16.00 34.32 50.32 394
9 4.21 16.00 34.62 50.62 445
10 4.24 16.00 34.91 50.91 496
11 4.26 16.00 35.21 51.21 547
12 4.29 16.00 35.51 51.51 599
13 4.31 16.00 35.81 51.81 650
14 4.33 16.00 36.11 52.11 703
15 4.36 16.00 36.41 52.41 755
16 4.38 16.00 36.72 52.72 808
17 4.40 16.00 37.02 53.02 861
18 4.43 16.00 37.33 53.33 914
19 4.45 16.00 37.63 53.63 968
20 4.48 16.00 37.94 53.94 1022
21 4.50 16.00 38.25 54.25 1076
22 4.52 16.00 38.56 54.56 1130
23 4.55 16.00 38.87 54.87 1185
24 4.57 16.00 39.18 55.18 1240

• 25 4.60 16.00 39.50 55.50 1296
26 4.62 16.00 39.81 55.81 1352
27 4.64 16.00 40.13 56.13 1408
28 4.67 16.00 40.44 56.44 1464
29 4.69 16.00 40.76 56.76 1521
30 4.71 16.00 41.08 57.08 1578
31 4.74 16.00 41.40 57.40 1636
32 4.76 16.00 41.72 57.72 1693
33 4.79 16.00 42.05 58.05 1751
34 4.81 16.00 42.37 58.37 1810
35 4.83 16.00 42.69· 58,69 1868
36 4.86 16.00 43.02 59.02 1927
37 4.88 16.00 43.35 59.35 1987
38 4.90 16.00 43.68 59.68 2046
39 4.93 16.00 44.01 60.01 2107
40 4.95 16.00 44.34 60.34 2167
41 4.98 16.00 44.67 60.67 2228 Total Exc. 2289
42 5.00 16.00 45.00 61.00 2289 Total Bkfl. 1778

•



.iPeNumber 116 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover o. 1 0.04 16.00 0.18 16.18 16

End Cover 4 2 0.09 16.00 0.36 16.36 33
Length 91 3 0.13 16.00 0.54 16.54 49
Increment 0.04 4 0.18 16.00 0.73 16.73 66
Pipe Size 24 5 0.22 16.00 0.93 16.93 83

6 0.26 16.00 1.12 17.12 100
7 0.31 16.00 1.33 17.33 117
8 0.35 16.00 1.53 17.53 135
9 0.40 16.00 1.74 17.74 152
10 0.44 16.00 1.95 17.95 170
11 0.48 16.00 2.17 18.17 189
12 0.53 16.00 2.39 18.39 207
13 0.57 16.00 2.61 18.61 226
14 0.62 16.00 2.84 18.84 244
15 0.66 16.00 3.07 19.07 263
16 0.70 16.00 3.31 19.31 283
17 0.75 16.00 3.55 19.55 302
18 0.79 16.00 3.79 19.79 322
19 0.84 16.00 4.04 20.04 342
20 0,88 16.00 4.29 20.29 362
21 0.92 16.00 4.54 20.54 383
22 0.97 16.00 4.80 20.80 404
23 1.01 16.00 5.07 21.07 425
24 1.05 16.00 5.33 21.33 446

• 25 1.10 16.00 5.60 21.60 468
26 1.14 16.00 5.88 21.88 490
27 1.19 16.00 6.16 22.16 512
28 1.23 16.00 6.44 22.44 534
29 1.27 16.00 6.72 22.72 557
30 1.32 16.00 7.01 23.01 580
31 1.36 16.00 7.31 23.31 603

, 32 1.41 16.00 7.60 23.60 627
33 1.45 16.00 7.91 23.91 651
34 1.49 16.00 8.21 24.21 675
35 1.54 16.00 8.52 24.52 700
36 1.58 16.00 8.83 24.83 724
37 1.63 16.00 9.15 25.15 750
38 1.67 16.00 9.47 25.47 775
39 1.71 16.00 9.80 25.80 801
40 1.76 16.00 10.12 26.12 827
41 1.80 16.00 10.46 26.46 853
42 1.85 16.00 10.79 26.79 880
43 1.89 16.00 11.13 27.13 907
44 1.93 16.00 11.48 27.48 935
45 1.98 16.00 11.82 27.82 963
46 2.02 16.00 12.18 28.18 991
47 2.07 16.00 12.53 28.53 1019
48 2.11 16.00 12.89 28.89 1048
49, 2.15 16.00 13.25 29.25 1077

• 50 2.20 16.00 13.62 29.62 1107
51 2.24 16.00 13.99 29.99 1137



• 52 2.29 16.00 14.37 30.37 1167
53 2.33 16.00 14.75 30.75 1198
54 2.37 16.00 15.13 31.13 1229
55 2.42 16.00 15.52 31.52 1261
56 2.46 16.00 15.91 31.91 1293
57 2.51 16.00 16.30 32.30 1325
58 2.55 16.00 16.70 32.70 1358
59 2.59 16.00 17.10 33.10 1391
60 2.64 16.00 17.51 33.51 1424
61 2.68 16.00 17.91 33.91 1458
62 2.73 16.00 18.33 34.33 1493
63 2.77 16.00 18.75 34.75 1527
64 2.81 16.00 19.17 35.17 1563
65 2.86 16.00 19.59 35.59 1598
66 2.90 16.00 20.02 36.02 1634
67 2.95 16.00 20.45 36.45 1671
68 2.99 16.00 20.89 36.89 1707
69 3.03 16.00 21.33 37.33 1745
70 3.08 16.00 21.78 37.78 1783
71 3.12 16.00 22.22 38.22 1821
72 3.16 16,00 22.68 38.68 1859
73 3.21 16.00 23.13 39.13 1899
74 3.25 16.00 23.59 39.59 1938

• 75 3.30 16.00 24.06 40.06 1978
76 3.34 16.00 24.52 40.52 2019
77 3.38 16.00 24.99 40.99 2060
78 3.43 16.00 25.47 41.47 2101
79 3.47 16.00 25.95 41.95 2143
80 3.52 16.00 26.43 42.43 2186
81 3.56 16.00 26.92 42.92 2229
82 3.60 16.00 27.41 43.41 2272
83 3.65 16.00 27.90 43.90 2316
84 3.69 16.00 28.40 44.40 2360
85 3.74 16.00 28.90 44.90 2405
86 3.78 16.00 29.41 45.41 2451
87 3.82 16.00 29.92 45.92 2497
88 3.87 16.00 30.43 46.43 2543
89 3.91 16.00 30.95 46.95 2590
90 3.96 16.00 31.47 47.47 2637 Total Exc. 2685
91 4.00 16.00 32.00 48.00 2685 Total Bkfl. 1352

••



.PiPe Number 117 Interval Cover BoxArea TrapArea Total Area Excavation
Begin Cover 0 1 0.16 16.00 0.67 16.67 17
End Cover 20 2 0.32 16.00 1.38 17.38 34
Length 125 3 0.48 16.00 2.15 18.15 52
Increment 0.16 4 0.64 16.00 2.97 18.97 71
Pipe Size 24 5 0.80 16.00 3.84 19.84 91

6 0.96 16.00 4.76 20.76 112
7 1.12 16.00 5.73 21.73 134
8 1.28 16.00 6.76 22.76 156
9 1.44 16.00 7.83 23.83 180
10 1.60 16.00 8.96 24.96 205
11 1.76 16.00 10.14 26.14 231
12 1.92 16.00 11.37 27.37 259
13 2.08 16.00 12.65 28.65 287
14 2.24 16.00 13.98 29.98 317
15 2.40 16.00 15.36 31.36 349
16 2.56 16.00 16.79 . ;32.79 381
17 2.72 16.00 18.28 34.28 416
18 2.88 16.00 19.81 35.81 451
19 3.04 16.00 21.40 37.40 489
20 3.20 16.00 23.04 39.04 528
21 3.36 16.00 24.73 40.73 569
22 3.52 16.00 26.47 42.47 611
23 3.68 16.00 28.26 44.26 655
24 3.84 16.00 30.11 46.11 701

• 25 4.00 16.00 32.00 48.00 749
26 4.16 16.00 33.95 49.95 799
27 4.32 16.00 35.94 51.94 851
28 4.48 16.00 37.99 53.99 905
29 4.64 16.00 40.09 56.09 961
30 4.80 16.00 42.24 58.24 1020
31 4.96 16.00 44.44 60.44 1080
32 5.12 16.00 46.69 62.69 1143
33 5.28 16.00 49.00 65.00 1208
34 5.44 16.00 51.35 67.35 1275
35 5.60 16.00 53.76 69.76 1345
36 5.76 16.00 56.22 72.22 1417
37 5.92 16.00 58.73 74.73 1492
38 6.08 16.00 61.29 77.29 1569
39 6.24 16.00 63.90 79.90 1649
40 6.40 16.00 66.56 82.56 1732
41 6.56 \ 16.00 69.27 85.27 1817
42 6.72 16.00 72.04 88.04 1905
43 6.88 16.00 74.85 90.85 1996
44 7.04 16.00 77.72 93.72 2089
45 7.20 16.00 80.64 96.64 2186
46 7.36 16.00 83.61 99.61 2286
47 7.52 16.00 86.63 102.63 2388
48 7.68 16.00 89.70 105.70 2494
49 7.84 16.00 92.83 108.83 2603

• 50 8.00 16.00 96.00 112.00 2715
51 8.16 16.00 99.23 115.23 2830



• 52 8.32 16.00 102.50 118.50 2949
53 8.48 16.00 105.83 121.83 3070
54 8.64 16.00 109.21 125.21 3196
55 8.80 16.00 112.64 128.64 3324
56 8.96 16.00 116.12 132.12 3456
57 9.12 16.00 119.65 135.65 3592
58 9.28 16.00 123.24 139.24 3731
59 9.44 16.00 126.87 142.87 3874
60 9.60 16.00 130.56 146.56 4021
61 9.76 16.00 134,30 150.30 4171
62 9.92 16.00 138.09 154.09 4325
63 10.08 16.00 141.93 157.93 4483
64 10.24 16.00 145.82 161.82 4645
65 10.40 16.00 149.76 165.76 4811
66 10.56 16.00 153.75 169.75 4980
67 10.72 16.00 157.80 173.80 5154
68 10.88 16.00 161.89 177.89 5332
69 11.04 16.00 166.04 182.04 5514
70 11.20 16.00 170.24 186.24 5700
71 11.36 16.00 174.49 190.49 5891
72 11.52 16.00 178.79 194.79 6086
73 11.68 16.00 183.14 199.14 6285
74 11.84 16.00 187.55 203.55 6488

• 75 12.00 16.00 192.00 208.00 6696
76 12.16 16.00 196.51 212.51 6909
77 12.32 16.00 201.06 217.06 7126
78 12.48 16.00 205.67 221.67 7348
79 12.64 16.00 210.33 226.33 7574
80 12.80 16.00 215.04 231.04 7805
81 12.96 16.00 219.80 235.80 8041
82 13.12 16.00 224.61 240.61 8281
83 13.28 16.00 229.48 245.48 8527
84 13.44 16.00 234.39 250.39 8777
85 13.60 16.00 239.36 255.36 9033
86 13.76 16.00 244.38 260.38 9293
87 13.92 16.00 249.45 265.45 9558
88 14.08 16.00 254.57 270.57 9829
89 14.24 16.00 259.74 275.74 10105
90 14.40 16.00 264.96 280.96 10386
91 14.56 16.00 270.23 286.23 10672
92 14.72 16.00 275.56 291.56 10963
93 14.88 16.00 280.93 296.93 11260
94 15.04 16.00 286.36 302.36 11563
95 15.20 16.00 291.84 307.84 11871
96 15.36 16.00 297.37 313.37 12184
97 15.52 16.00 302.95 318.95 12503
98; 15.68 16.00 308.58 324.58 12827• 99 15.84 16.00 314.27 330.27 13158
100 16.00 16.00 320.00 336.00 13494



• 101 16.16 16.00 325.79 341.79 13836
102 16.32 16.00 331.62 347.62 14183
103 16.48 16.00 337.51 353.51 14537
104 16.64 16.00 343.45 359.45 14896
105 16.80 16.00 349.44 365.44 15262
106 16.96 16.00 355.48 371.48 15633
107 17.12 16.00 361.57 377.57 16011
108 17.28 16.00 367.72 383.72 16394
109 17.44 16.00 373.91 389.91 16784
110 17.60 16.00 380,16 396.16 17180
111 17.76 16.00 386.46 402.46 17583
112 17.92 16.00 392.81 408.81 17992
113 18.08 16.00 399.21 415.21 18407
114 18.24 16.00 405.66 421.66 18829
115 18.40 16.00 412.16 428.16 19257
116 18.56 16.00 418.71 434.71 19691
117 18.72 16.00 425.32 441.32 20133
118 18.88 16.00 431.97 447.97 20581
119 19.04 16.00 438.68 454.68 21035
120 19.20 16.00 445.44 461.44 21497
121 19.36 16.00 452.25 468.25 21965
122 19.52 16.00 459.11 475.11 22440
123 19.68 16.00 466.02 482.02 22922

• 124 19.84 16.00 472.99 488.99 23411 Total Exc. 23907
125 20.00 16.00 480.00 496.00 23907 Total Bkfl. 24098

•



e;iPeNumber 118 Interval Cover BoxArea frapArea TotalArea Excavation
egin Cover 0 1 0.15 34.38 0.84 35.22 35

End Cover 14 2 0.30 34.38 1.73 36.10 71
Length 94 3 0.45 34.38 2.66 37.03 108
Increment 0.15 4 0.60 34.38 3.63 38.01 146
Pipe Size 42 5 0.74 34.38 4.65 39.03 185

6 0.89 34.38 5.71 40.09 225
7 1.04 34.38 6.82 41.20 267
8 1.19 34.38 7.97 42.35 309
9 1.34 34.38 9.17 43.54 353
10 1.49 34.38 10.41 44.78 397
11 1.64 34.38 11.69 46.07 443
12 1.79 34.38 13.02 47.40 491
13 1.94 34.38 14.40 48.77 540
14 2.09 34.38 15.82 50.19 590
15 2.23 34.38 17.28 51.65 641
16 2.38 34.38 18.78 53.16 695
17 2.53 34.38 20.34 54.71 749
18 2.68 34.38 21.93 56.31 806
19 2.83 34.38 23.57 57.95 864
20 2.98 34.38 25.26 59.63 923
21 3.13 34.38 26.98 61.36 985
22 3.28 34.38 28.76 63.13 1048
23 3.43 34.38 30.57 64.95 1113
24 3.57 34.38 32.44 66.81 1179

• 25 3.72 34;38 34.34 68.72 1248
26 3.87 34.38 36.29 70.67 1319
27 4.02 34.38 38.29 72.66 1391
28 4.17 34.38 40.33 74.70 1466
29 4.32 34.38 42.41 76.79 1543
30 4.47 34.38 44.54 78.91 1622
31 4.62 34.38 46.71 81.09 1703
32 4.77 34.38 48.93 83.30 1786
33 4.91 34.38 51.19 85.56 1872
34 5.06 34.38 53.49 87.87 1960
35 5.21 34.38 55.84 90.22 2050
36 5.36 34.38 58.24 92.61 2143
37 5.51 34.38 60.68 95.05 2238
38 5.66 34.38 63.16 97.53 2335
39 5.81 34.38 65.69 100.06 2435
40 5.96 34.38 68.26 102.63 2538
41 6.11 34.38 70.87 105.25 2643
42 6.26 34.38 73.53 107.91 2751
43 6.40 34.38 76.24 110.61 2862
44 6.55 34.38 78.99 113.36 2975
45 6.70 34.38 81.78 116.16 3091
46 6.85 34.38 84.62 118.99 3210
47 7.00 34.38 87.50 121.88 3332
48 7.15 34.38 90.43 124.80 3457
49. 7.30 34.38 93.40 127.77 3585

• 50 7.45 34.38 96.41 130.79 3715
51 7.60 34.38 99.47 133.85 3849



• 52 7.74 34.38 102.58 136.95 3986
53 7.89 34.38 105.72 140.10 4126
54 8.04 34.38 108.92 143.29 4270
55 8.19 34.38 112.15 146.53 4416
56 8.34 34.38 115.44 149.81 4566
57 8.49 34.38 118.76 153.14 4719
58 - 8.64 34.38 122.13 156.51 4875
59 8.79 34.38 125.55 159.92 5035
60 8.94 34.38 129.00 163.38 5199
61 9.09 34.38 132.51 166.88 5366
62 9.23 34.38 136.05 170.43 5536
63 9.38 34.38 139.65 174.02 5710
64 9.53 34.38 143.28 177.66 5888
65 9.68 34.38 146.96 181.34 6069
66 9.83 34.38 150.69 185.06 6254
67 9.98 34.38 154.46 188.83 6443
68 10.13 34.38 158.27 192.65 6636
69 10.28 34.38 162.13 196.50 6832
70 10.43 34.38 166.03 200.41 7033
71 10.57 34.38 169.98 204.35 7237
72 10.72 34.38 173.97 208.35 7445
73 10.87 34.38 178.01 212.38 7658
74 11.02 34.38 182.09 216.46 7874
75 11.17 34.38 186.21 220.58 8095• 76 11.32 34.38 190.38 224.75 8319
77 11.47 34.38 194.59 228.97 8548
78 11.62 34.38 198.85 233.22 8782
79 11.77 34.38 203.15 237.53 9019
80 11.91 34.38 207.50 241.87 9261
81 12.06 34.38 211.89 246.26 9507
82 12.21 34.38 216.32 250.70 9758
83 12.36 34.38 220.80 255.18 10013
84 12.51 34.38 225.32 259.70 10273
85 12.66 34.38 229.89 264.27 10537
86 12.81 34.38 234.50 268.88 10806
87 12.96 34.38 239.16 273.54 11080
88 13.11 34.38 243.86 278.24 11358
89 13.26 34.38 248.61 282.98 11641
90 13.40 34.38 253.40 287.77 11929
91 13.55 34.38 258.23 292.61 12221
92 13.70 34.38 263.11 297.49 12519
93 13.85 34.38 268.03 302.41 12821 Total Exc. 13128
94 14.00 34.38 273.00 307.38 13128 Total Bkfl. 10887

•



Pipe Number 119 Interval Cover BoxArea TrapArea Total Area Excavation
.Begin Cover 16 1 16.00 34.38 344.00 378.38 378

End Cover 16 2 16.00 34.38 344.00 378.38 757
Length 53 3 16.00 34.38 344.00 378.38 1135
Increment 0 4 16.00 34.38 344.00 378.38 1514
Pipe Size 42 5 16.00 34.38 344.00 378.38 1892

6 16.00 34.38 344.00 378.38 2270
7 16.00 34.38 344.00 378.38 2649
8 16.00 34.38 344.00 378.38 3027
9 16.00 34.38 344.00 378.38 3405
10 16.00 34.38 344.00 378.38 3784
11 16.00 34.38 344.00 378.38 4162
12 16.00 34.38 344.00 378.38 4541
13 16.00 34.38 344.00 378.38 4919
14 16.00 34.38 344.00 378.38 5297
15 16.00 34.38 344.00 378.38 5676
16 .16.00 34.38 344.00 378.38 6054
17 16.00 34.38 344.00 378.38 6432
18 16.00 34.38 344.00 378.38 6811
19 16.00 34.38 344.00 378.38 7189
20 16.00 34.38 344.00 378.38 7568
21 16.00 34.38 344.00 378.38 7946
22 16.00 34.38 344.00 378.38 8324
23 16.00 34.38 344.00 378.38 8703
24 16.00 34.38 344.00 378.38 9081

• 25 16.00 34.38 344.00 378.38 9459
26 16.00 34.38 344.00 378.38 9838
27 16.00 34.38 344.00 378.38 10216
28 16.00 34.38 344.00 378.38 10595
29 16.00 34.38 344.00 378.38 10973
30 16.00 34.38 344.00 378.38 11351
31 16.00 34.38 344.00 378.38 11730
32 16.00 34.38 344.00 378.38 12108
33 16.00 34.38 344.00 378.38 12486
34 16.00 34.38 344.00 378.38 12865
35 16.00 34.38 344.00 378.38 13243
36 16.00 34.38 344.00 378.38 13622
37 16.00 34.38 344.00 378.38 14000
38 16.00 34.38 344.00 378.38 14378
39 16.00 34.38 344.00 378.38 14757
40 16.00 34.38 344.00 378.38 15135
41 16.00 34.38 344.00 378.38 15513
42 16.00 34.38 344.00 378.38 15892
43 16.00 34.38 344.00 378.38 16270
44 16.00 34.38 344.00 378.38 16649
45 16.00 34.38 344.00 378.38 17027
46 16.00 34.38 344.00 378.38 17405
47 16.00 34.38 344.00 378.38 17784
48 16.00 34.38 344.00 378.38 18162
49 16.00 34.38 344.00 378.38 18540

• 50 16.00 34.38 344.00 378.38 18919
51 16.00 34.38 344.00 378.38 19297



•

•

•

52
53

16.00 34.38
16.00 34.38

344.00 378.38
344.00 378.38

19676 Total Exc. 20054
20054 Total Bkfl. 20055



e;iPeNumber 120 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 9 1 9.18 34.38 134.81 169.18 169

End Cover 15 2 9.36 34.38 139.18 173.55 343
Length 33 3 9.55 34.38 143.62 177.99 521
Increment 0.18 4 9.73 34.38 148.12 182.49 703
Pipe Size 42 5 9.91 34.38 152.69 187.07 890

6 10.09 34.38 157.33 191.70 1082
7 10.27 34.38 162.03 196.40 1278
8 10.45 34.38 166.80 201.17 1480
9 10.64 34.38 171.63 206.01 1686
10 10.82 34.38 176.53 210.91 1896
11 11.00 34.38 181.50 215.88 2112
12 11.18 34.38 186.53 220.91 2333
13 11.36 34.38 191.63 226.01 2559
14 11.55 34.38 196.80 231.17 2790
15 11.73 34.38 202.03 236.40 3027
16 11.91 34.38 207.33 241.70 3269
17 12.09 34.38 212.69 . 247.07 3516
18 12.27 34.38 218.12 252.49 3768
19 12.45 34.38 223.62 257.99 4026
20 12.64 34.38 229.18 263.55 4290
21 12.82 34.38 234.81 269.18 4559
22 13.00 34.38 240.50 274.88 4834
23 13.18 34.38 246.26 280.64 5114
24 13.36 34.38 252.09 286.46 5401

• 25 13.55 34.38 257.98 292.35 5693
26 13.73 34.38 263.94 298.31 5991
27 13.91 34.38 269.96 304.34 6296
28 14.09 34.38 276.05 310.43 6606
29 14.27 34.38 282.21 316.59 6923
30 14.45 34.38 288.43 322.81 7246
31 14.64 34.38 294.72 329.10 7575
32 14.82 34.38 301.08 335.45 7910 Total Exc. 8252
33 15.00 34.38 307.50 341.88 8252 Total Bkfl. 7829

•



.PiPe Number 121 Interval Cover BoxArea TrapArea Total Area Excavation
Begin Cover 15 1 15.00 34.38 307.50 341.88 342
End Cover 15 2 15.00 34.38 307.50 341.88 684
Length 56 3 15.00 34.38 307.50 341.88 1026
Increment 0 4 15.00 34.38 307.50 341.88 1368
Pipe Size 42 5 15.00 34.38 307.50 341.88 1709

6 15.00 34.38 307.50 341.88 2051
7 15.00 34.38 307.50 341.88 2393
8 15.00 34.38 307.50 341.88 2735
9 15.00 34.38 307.50 341.88 3077
10 15.00 34.38 307.50 341.88 3419
11 15.00 34.38 307.50 341.88 3761
12 15.00 34.38 307.50 341.88 4103
13 15.00 34.38 307.50 341.88 4444
14 15.00 34.38 307.50 341.88 4786
15 15.00 34.38 307.50 341.88 5128
16 15.00 34.38' 307.50 341.88 5470
17 15.00 34.38 307.50 341.88 5812
18 15.00 34.38 307.50 341.88 6154
19 15.00 34.38 307.50 341.88 6496
20 15.00 34.38 307.50 341.88 6838
21 15.00 34.38 307.50 341.88 7179
22 15.00 34.38 307.50 341.88 7521
23 15.00 34.38 307.50 341.88 7863
24 15.00 34.38 307.50 341.88 8205

• 25 15.00 34.38 307.50 341.88 8547
26 15.00 34.38 307.50 341.88 8889
27 15.00 34.38 307.50 341.88 9231
28 15.00 34.38 307.50 341.88 9573
29 15.00 34.38 307.50 341.88 9914
30 15.00 34.38 307.50 341.88 10256
31 15.00 34.38 307.50 341.88 10598
32 15.00 34.38 307.50 341.88 10940
33 15.00 34.38 307.50 341.88 11282
34 15.00 34.38 307.50 341.88 11624
35 15.00 34.38 307.50 341.88 11966
36 15.00 34.38 307.50 341.88 12308
37 15.00 34.38 307.50 341.88 12649
38 15.00 34.38 307.50 341.88 12991
39 15.00 34.38 307.50 341.88 13333
40 15.00 34.38 307.50 341.88 13675
41 15.00 34.38 307.50 341.88 14017
42 15.00 34.38 307.50 341.88 14359
43 15.00 34.38 307.50 341.88 14701
44 15.00 34.38 307.50 341.88 15043
45 15.00 34.38 307.50 341.88 15384
46 15.00 34.38 307.50 341.88 15726
47 15.00 34.38 307.50 341.88 16068
48 15.00 34.38 307.50 341.88 16410
49 15.00 34.38 307.50 341.88 16752

• 50 15.00 34.38 307.50 341.88 17094
51 15.00 34.38 307.50 341.88 17436



• 52 15.00 34.38 307.50 341.88 17778
53 15.00 34.38 301.50 341.88 18119
54 15.00 34.38 307.50 341.88 18461
55 15.00 34.38 307.50 341.88 18803 Total Exc. 19145
56 15.00 34.38 307.50 341.88 19145 Total Bkfl. 18942

•

•



.iPeNumber 122 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 16 1 16.00 34.38 344.00 378.38 378

End Cover 16 2 16.00 34.38 344.00 378.38 757
Length 150 3 16.00 34.38 344.00 378.38 1135
Increment 0 4 16.00 34.38 344.00 378.38 1514
Pipe Size 42 5 16.00 34.38 344.00 378.38 1892

6 16.00 34.38 344.00 378.38 2270
7 16.00 34.38 344.00 378.38 2649
8 16.00 34.38 344.00 378.38 3027
9 16.00 34.38 344.00 378.38 3405
10 16.00 34.38 344.00 378.38 3784
11 16.00 34.38 344.00 378.38 4162
12 16.00 34.38 344.00 378.38 4541
13 16.00 34.38 344.00 378.38 4919
14 16.00 34.38 344.00 378.38 5297
15 16.00 34.38 344.00 378.38 5676
16 16.00· 34.38 344.00 378.38 6054
17 16.00 34.38 344.00 378.38 6432
18 16.00 34.38 344.00 378.38 6811
19 16.00 34.38 344.00 378.38 7189
20 16.00 34.38 344.00 378.38 7568
21 16.00 34.38 344.00 378.38 7946
22 16.00 34.38 344.00 378.38 8324
23 16.00 34.38 344.00 378.38 8703
24 16.00 34.38 344.00 378.38 9081

• 25 16.00 34.38 344.00 378.38 9459
26 16.00 34.38 344.00 378.38 9838
27 16.00 34.38 344.00 378.38 10216
28 16.00 34.38 344.00 378.38 10595
29 16.00 34.38 344.00 378.38 10973
30 16.00 34.38 344.00 378.38 11351
31 16.00 34.38 344.00 378.38 11730
32 16.00 34.38 344.00 378.38 12108
33 16.00 34.38 344.00 378.38 12486
34 16.00 34.38 344.00 378.38 12865
35 16.00 34.38 344.00 378.38 13243
36 16.00 34.38 344.00 378.38 13622
37 16.00 34.38 344.00 378.38 14000
38 16.00 34.38 344.00 378.38 14378
39 16.00 34.38 344.00 378.38 14757
40 16.00 34.38 344.00 378.38 15135
41 16.00 34.38 344.00 378.38 15513
42 16.00 34.38 344.00 378.38 15892
43 16.00 34.38 344.00 378.38 16270
44 16.00 34.38 344.00 378.38 16649
45 16.00 34.38 344.00 378.38 17027
46 16.00 34.38 344.00 378.38 17405
47 16.00 34.38 344.00 378.38 17784
48 16.00 34.38 344.00 378.38 18162
4~ 16.00 34.38 344.00 378.38 18540

• 50 16.00 34.38 344.00 378.38 18919
51 16.00 34.38 344.00 378.38 19297



• 52 16.00 34.38 344.00 378.38 19676
53 16.00 34.38 344.00 378.38 20054
54 16.00 34.38 344.00 378.38 20432
55 16.00 34.38 344.00 378.38 20811
56 16.00 34.38 344.00 378.38 21189
57 16.00 34.38 344.00 378.38 21567
58 16.00 34.38 344.00 378.38 21946
59 16.00 34.38 344.00 378.38 22324
60 16.00 34.38 344.00 378.38 22703
61 16.00 34.38 344.00 378.38 23081
62 16.00 34.38 344.00 378.38 23459
63 16.00 34.38 344.00 378.38 23838
64 16.00 34.38 344.00 378.38 24216
65 16.00 34.38 344.00 378.38 24594
66 16.00 34.38 344.00 378.38 24973
67 16.00 34.38 344.00 378.38 25351
68 16.00 34.38 344.00 378.38 25730
69 16.00 34.38 344.00 378.38 26108
70 16.00 34.38 344.00 378.38 26486
71 16.00 34.38 344.00 378.38 26865
72 16.00 34.38 344.00 378.38 27243
73 16.00 34.38 344.00 378.38 27621
74 16.00 34.38 344.00 378.38 28000

• 75 16.00 34.38 344.00 378.38 28378
76 16.00 34.38 344.00 378.38 28757
77 16.00 34.38 344.00 378.38 29135
78 16.00 34.38 344.00 378.38 29513
79 16.00 34.38 344.00 378.38 29892
80 16.00 34.38 344.00 378.38 30270
81 16.00 34.38 ' 344.00 378.38 30648
82 16.00 34.38 344.00 378.38 31027
83 16.00 34.38 344.00 378.38 31405
84 16.00 34.38 344.00 378.38 31784
85 16.00 34.38 344.00 378.38 32162
86 16.00 34.38 344.00 378.38 32540
87 16.00 34.38 344.00 378.38 32919
88 16.00 34.38 344.00 378.38 33297
89 16.00 34.38 344.00 378.38 33675
90 16.00 34.38 344.00 378.38 34054
91 16.00 34.38 344.00 378.38 34432
92 16.00 34.38 344.00 378.38 34811
93 16.00 34.38 344.00 378.38 35189
94 16.00 34.38 344.00 378.38 35567
95 16.00 34.38 344.00 378.38 35946
96 16.00 34.38 344.00 378.38 36324
97 16.00 34.38 344.00 378.38 36702
98 16.00 34.38 344.00 378.38 37081• 99 16.00 34.38 344.00 378.38 37459
100 16.00 34.38 344.00 378.38 37838



• 101 16.00 34.38 344.00 378.38 38216
102 16.00 34.38 344.00 378.38 38594
103 16.00 34.38 344.00 378.38 38973
104 16.00 34.38 344.00 378.38 39351
105 16.00 34.38 344.00 378.38 39729
106 16.00 34.38 344.00 378.38 40108
107 16.00 34.38 344.00 378.38 40486
108 16.00 34.38 344.00 378.38 40865
109 16.00 34.38 344.00 378.38 41243
110 16.00 34.38 344.00 378.38 41621
111 16.00 34.38 344.00 378.38 42000
112 16.00 34.38 344.00 378.38 42378
113 16.00 34.38 344.00 378.38 42756
114 16.00 34.38 344.00 378.38 43135
115 16.00 34.38 344.00 378.38 43513
116 16.00 34.38 344.00 378.38 43892
117 16.00 34.38 344.00 378.38 44270
118 16.00 34.38 344.00 378.38 44648
119 16.00 34.38 344.00 378.38 45027
120 16.00 34.38 344.00 378.38 45405
121 16.00 34.38 344.00 378.38 45783
122 16.00 34.38 344.00 378.38 46162
123 16.00 34.38 344.00 378.38 46540

• 124 16.00 34.38 344.00 378.38 46919
125 16.00 34.38 344.00 378.38 47297
126 16.00 34.38 344.00 378.38 47675
127 16.00 34.38 344.00 378.38 48054
128 16.00 34.38 344.00 378.38 48432
129 16.00 34.38 344.00 378.38 48810
130 16.00 34.38 344.00 378.38 49189

, 131 16.00 34.38 344.00 378.38 49567
132 16.00 34.38 344.00 378.38 49946
133 16.00 34.38 344.00 378.38 50324
134 16.00 34.38 344.00 378.38 50702
135 16.00 34.38 344.00 378.38 51081
136 16.00 34.38 344.00 378.38 51459
137 16.00 34.38 344.00 378.38 51837
138 16.00 34.38 344.00 378.38 52216
139 16.00 34.38 344.00 378.38 52594
140 16.00 34.38 344.00 378.38 52973
141 16.00 34.38 344.00 378.38 53351
142 16.00 34.38 344.00 378.38 53729
143 16.00 34.38 344.00 378.38 54108
144 16.00 34.38 344.00 378.38 54486
145 16.00 34.38 344.00 378.38 54864
146 16.00 34.38 344.00 378.38 55243
147 16.00 34.38 344.00 378.38 55621• 148 16.00 34.38 344.00 378.38 56000
149 16.00 34.38 344.00 378.38 56378 Total Exc. 56756



•

•

•

150 16.00 34.38 344.00 378.38 56756 Total Bkfl. 56760



e;iPeNumber 123 Interval Cover BoxArea HapArea Total Area Excavation
egin Cover 16 1 16.00 34.38 344.00 378.38 378

End Cover 16 2 16.00 34.38 344.00 378.38 757
Length 10 3 16.00 34.38 344.00 378.38 1135
Increment 0 4 16.00 34.38 344.00 378.38 1514
Pipe Size 42 5 16.00 34.38 344.00 378.38 1892

6 16.00 34.38 344.00 378.38 2270
7 16.00 34.38 344.00 378.38 2649
8 16.00 34.38 344.00 378.38 3027
9 16.00 34.38 344.00 378.38 3405 Total Exc. 3784
10 16.00 34.38 344.00 378.38 3784 Total Bkfl. 3784

•

•



•

•

•



Computation

IJOb No. 08821-010-044

li)~
IProject

ISUbject

ITaSk

Southeast Rhoenix Regional Drainage Basin Projectlcomputed IKE

FCD PCN 630-01-30 L:lc.;,;,;he:.,:;ck,;,:.ed:....- _

Quantities and Structural Costs Llp--=ag'--e _

IDate 8/5/99

IDate

lot 6

Spillway Walls
Excavation
Backfill
Concrete
Reinforcing

1017 cy
735 cy
272 cy

37.638 kip

$4.00 Icy
$20.00 Icy

$230.00 Icy
$400.00/kip

$4,068.00
$14,700.00
$62,560.00
$15,055.20

Wall Length = 2 @ 156.75

Total $96,383.20
+5% $101,202.36

Total/foot $322.81

Overflow Weir Structure
Excavation 156.15 cy $4.00 Icy $624.60
Backfill 109 cy $20.00 Icy $2,180.00
Concrete 15.75 cy $230.00 Icy $3,622.50
Reinforcing 4.173 kip $400.00/kip $1,669.20
Plates 0.537 kip $400.00/kip $214.80
Grating 89.69 sy $200.00/sy $17,938.00

Total $26,249.10
+5% $27,561.56

Gate Structure 100
Excavation 195.94 cy $4.00 Icy $783.76
Backfill 83.23 cy $20.00 Icy $1,664.60
Concrete 8.04 cy $230.00 Icy $1,849.20
Reinforcing 3.0;32 kip $400.00/kip $1,212.80

Total $5,510.36
+5% $5,785.88

Gate Structure 101
Excavation 281.74 cy $4.00 Icy $1,126.96
Backfill 101.68 cy $20.00 Icy $2,033.60
Concrete 8.04 cy $230.00 Icy $1,849.20
Reinforcing 2.912 kip $400.00/kip $1,164.80

Total $6,174.56
+5% $6,483.29

Gate Structure 102
Excavation 58.37 cy $4.00 Icy $233.48
Backfill 38.43 cy $20.00 Icy $768.60
Concrete 8.04 cy $230.00 Icy $1,849.20
Reinforcing 2.912 kip $400.00/kip $1,164.80

Total $4,016.08
+5% $4,216.88



·computation
IJOb No 08821-010-044

ID~
IProject

ISUbject

ITask

Southeast Rhoenix Regional Drainage Basin ProjectlcomPuted IKE

FCD PCN 630-01-30 I'-c_he_ck_ed _

Quantities and Structural Costs ....lp-:a9=-e 2

!Date

IDate

lot

8/5/99

6

Gate Structure 103
Excavation 58.37 cy $4.00 Icy $233.48
Backfill 38.43 cy $20.00 Icy $768.60
Concrete 8.04 cy $230.00 Icy $1,849.20
Reinforcing 2.912 kip $400.00/kip $1,164.80

Total $4,016.08
+5% $4,216.88

Gate Structure 104
Excavation 67.39 cy $4.00 Icy $269.56
Backfill 42.52 cy $20.00 Icy $850.40
Concrete 7.92 cy $230.00 Icy $1,821.60
Reinforcing 3.132 kip $400.00/kip $1,252.80

Total $4,194.36
+5% $4,404.08

Gate Structure 105

.xcavation 336.79 cy $4.00 Icy $1,347.16
ackfill 111.71 cy $20.00 Icy $2,234.20

Concrete 8.82 cy $230.00 Icy $2,028.60
Reinforcing 3.08 kip $400.00/kip $1,232.00

Total $6,841.96
+5% $7,184.06

Gate Structure 106
Excavation 454.12 cy $4.00 Icy $1,816.48
Backfill 224.97 cy $20.00 Icy $4,499.40
Concrete 33.04 cy $230.00 Icy $7,599.20
Reinforcing 7.039 kip $400.00/kip $2,815.60

Total $16,730.68
+5% $17,567.21

Spillway
Concrete
Reinforcing

1670 cy
134.92 kip

$230.00 Icy $384,100.00
$400.00/kip $53,968.00

Total $438,068.00
+5% $459,971.40

Total Area = 10020 sy Total/SY $45.50



IJOb No. 08821-010-044

Computation li)~
IProject Southeast Rhoenix Regional Drainage Basin Project/computed IKE IDate 8/5/99

ISUbject FCD PCN 630-01-30 IChecked IDate

ITask Quantities and Structural Costs IPage 3 10f 6

Inlet Structure 1-4
Inlet Structure I
Concrete 3.24 cy $230.00 Icy $745.20
Reinforcing 0.394 kip $400.00/kip $157.60
Plates 0.628 kip $400.00/kip $251.20

Total $1,154.00
+5% $1,211.70

Inlet Structure 2
Concrete 3.31 cy $230.00 Icy $761.30
Reinforcing 0.394 kip $400.00/kip $157.60
Plates 0.628 kip $400.00/kip $251.20

Total $1,170.10
+5% $1,228.61

Inlet Structure 3
Concrete 4.55 cy $230.00 Icy $1,046.50
Reinforcing 0.53 kip $400.00/kip $212.00
Plates 0.569 kip $400.00/kip $227.60

Total $1,486.10
+5% $1,560.41

Inlet Structure 4
Concrete 4.55 cy $230.00 Icy $1,046.50
Reinforcing 0.53 kip $400.00/kip $212.00
Plates 0.569 kip $400.00/kip $227.60

Total $1,486.10
+5% $1,560.41

Average Cost $1,390.28

Inlet Structure 5
Concrete 3.15 cy $230.00 Icy $724.50
Reinforcing 0.477 kip $400.00 /kip $190.80
Plates 0.628 kip $400.00/kip $251.20

Total $1,166.50
+5% $1,224.83

Inlet Structure 6
Concrete 3.4 cy $230.00 Icy $782.00
Reinforcing 0.379 kip $400.00/kip $151.60
Plates 0.929 kip $400.00/kip $371.60

Total $1,305.20
+5% $1,370.46
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IJOb No. 08821-010-044

@~

IProject

ISUbject

ITask

Southeast Rhoenix Regional Drainage Basin Projectlcomputed IKE

FCD PCN 630-01-301L.:C::.;.:he:.::ck.:.:.ed=- _

Quantities and Structural Costs l.:..;pa::=9;:..e ...:...4

IDate

IDate

lot

8/5/99

6

Outlet Structure with Riprap

Outlet Structure 1
Concrete 1.95 cy $230.00 Icy $448.50
Reinforcing 0.347 kip $400.00/kip $138.80
Plates 0.628 kip $400.00 /kip $251.20
Riprap 5.4 cy $50.00 Icy $270.00

Total $1,108.50
+5% $1,163.93

Outlet Structure 3
Concrete 2.29 cy $230.00 Icy $526.70
Reinforcing 0.364 kip $400.00 /kip $145.60
Plates 0.503 kip $400.00 /kip $201.20
Riprap 5.4 cy $50.00 Icy $270.00

Total $1,143.50
+5% $1,200.68

Outlet Structure 4
Concrete
Reinforcing
Plates
Riprap

2.29 cy
0.364 kip
0.503 kip

5.4 cy

$230.00 Icy
$400.00/kip
$400.00/kip
$50.00 Icy

Total
+5%

$526.70
$145.60
$201.20
$270.00

$1,143.50
$1,200.68

Outlet Structure with Riprap Average

Outlet Structure without Riprap

$1,188.43

Outlet Structure 2
Concrete 2.04 cy $230.00 Icy $469.20

Reinforcing 0.352 kip $400.00 /kip $140.80
Plates 0.628 kip $400.00 /kip $251.20

Total $861.20
+5% $904.26

Outlet Structure 5
Concrete 2.15 cy $230.00 Icy $494.50

Reinforcing 0.357 kip $400.00/kip $142.80
Plates 0.628 kip $400.00/kip $251.20

Total $888.50
+5% $932.93

Outlet Structure Average $918.59



IJOb No. 08821-0 I 0-044
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IProject

ISUbject

ITask

Southeast Rhoenix Regional Drainage Basin Projectlcomputed JKE

FCD PCN 630-01-30 I_ch_eck_ed _

Quantities and Structural Costs L...lp....:a9:....e 5_

IDate

IDate

lot

8/5/99

6

Lowflow Channel Lining
Channel Lining
Concrete 78.48 cy $230.00 Icy $18,050.40
Reinforcing 9.433 kip $400.00/kip $3,773.20

Total $21,823.60
+5% $22,914.78

Channel Transition
Concrete 17.48 cy $230.00 Icy $4,020.40
Reinforcing 1.976 kip $400.00 /kip $790.40

Total $4,810.80
+5% $5,051.34

Outlet Apron
Concrete 3.22 cy $230.00 Icy $740.60
Reinforcing 0.368 kip $400.00/kip $147.20

Total $887.80
+5% $932.19

Total Cost $28,898.31

Lowflow Channel Length = 1589 ft CostlLF $18.19

Access Ramp
Concrete 45.7 cy $230.00 Icy $10,511.00
Reinforcing 5.035 kip $400.00/kip $2,014.00

Total $12,525.00
+5% $13,151.25

Access Ramp Area = 548.5 SY Cost/SY $23.98

Headwall No.5 Outlet Apron
Concrete 7 cy $230.00 Icy $1,610.00
Reinforcing 0.5 kip $400.00/kip $200.00

Total $1,810.00
+5% $1,900.50

Outlet Appron Area =62 SY Cost/SY $30.65

CutoffWall
Concrete 55.6 cy $230.00 Icy $12,788.00
Reinforcing 5.1 kip $400.00/kip $2,040.00

Total $14,828.00
+5% $15,569.40

Cutoff Wall Length =1200 ft Cost/ft $12.97
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IProject
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ITask

Southeast Rhoenix Regional Drainage Basin Projectlcomputed JKE

FCD PCN 630-01-30 I_c_he_ck_ed _

Quantities and Structural Costs l_pa..::g~e 6_

IDate

IDate

10f

8/5/99

6

Corrugated Metal Pipe
3 -36" Pipes 648 ft $75.00 1ft $48,600.00

6 Headwalls
Concrete 12A8 cy $230.00 Icy $2,870AO
Reinforcement 900lbs $0.04/Ibs $36.00

Barriers 6 ea $2,000.00 lea $12,000.00

Riprap Outlet IL7 cy $50.00 Icy $585.00

Inlet Apron
Concrete 7.8 cy $230.00 Icy $1,794.00
Reinforcement 0.885 Ibs $0.04/Ibs $0.04

Total $65,885A4
+5% $69,179.71
Cost per foot $106.76

3" Copper Water Line

•

PiPe
ropeller Meters

Gate Valves
Valve Boxes

275 ft
2 ea
4 ea
2 ea

$50.00 1ft
$1,000.00 lea

$350.00 lea
$6,000.00 lea

Total
+5%
Cost per foot

$13,750.00
$2,000.00
$1,400.00

$12,000.00

$29,150.00
$30,607.50

$111.30

4" Ductile Iron Pipe Water Line
4" DIP 1262 ft
Vault I ea
Backflow Preventor I ea

Asphalt Concrete Pavement

Area = 111109 sf= 123455 sy
Pump Station Parking = 500 sy
Total = 12845.5 sy

$35.00 1ft
$8,000.00 lea
$3,000.00 lea

Total
+5%
Cost per foot

$44,170.00
$8,000.00
$3,000.00

$55,170.00
$57,928.50

$45.90

Aggregate Base
0& M Road Area
Access Ramp Area
Total
@6"thick

12345.5 sy
548.5 sy
12894 sy
2149 cy

.ump Station Parking Vol = 80 cy'

Total 2229 cy



•

•
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IFile Quantities.xls IJOb NO. INo.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project IComputed BKV IDate 8/6/99

-.ect FCD PCN 630-01-30 IChecked IDate

Concrete Quantities ISheet 10f 34

Description Length Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations (cu. ftl (cu. yds)

1I/~"tJr' .,..tI~P't'5S

Spillway Walls: Avff-

Wall 1 Footing )8.00 ../5.75 46.00 Jl.00 JlO 460 17.04
Key v' 8.00 V1.00 8.00 -/1.00 ,..,10 80 2.96

Panel 1 "8.00 J6.97 55.76 11.17 65 2.41
Panel 11 -'8.00 ,h.68 61.40 "1 .17 72 2.65
Panel 12 v8.00 0.63 61.00 0/1.17 71 2.64
Panel 13 vB.OO ./7 .57 60.52 jl.17 71 2.62
Panel 14 v8.00 /1.51 60.04 J1.17 70 2.59
Panel 15 ..-8.00 /7.46 59.64 Jl.17 70 2.58
Panel 16 .IS.OO -/7.39 59.12 {1.17 69 2.55
Panel 17 "8.00 v'7.33 58.60 11.17 68 2.53
Panel 18 va.OO 0.28 58.20 J1.17 68 2.51
Panel 19 "8.00 -Ii .22 57.72 ~.17 67 2.49

TOTAL 1231 45.58

Wall 2 Footing "'8.00 J6.75 54.00 Jl.00 ./2 108 4.00
Key J8.00 V1.00 8.00 v'1.00 /2 16 0.59

Panel 2 .18.00 h.91 71.28 "'1.17 83 3.08
Panel 10 "...8.00 v"9.23 73.84 /1.17 86 3.19

TOTAL 293 10.86

Wall 3 Footing ~.OO ./8.50 68.00 V'1.33 "'2 181 6.72
Key -/8.00 0.00 8.00 /i.00 v2 16 0.59

Panel 3 "6.00 "'10.85 86.80 ,1'1 .17 101 3.75
Panel 9 .18.00 ./'i 1.29 90.32 v'1 .17 105 3.90

Footing .J6.00 1'"8.50 51.00 111.33 68 2.52
Key 6.00 0.00 6.00 "'1.00 6 0.22

Panel 4 .,{J.OO vi2.54 75.24 v1".17 88 3.25
TOTAL 566 20.95

Wall 4 Footing ~.39 9.75 62.26 y'1.33 (CD) 166 6.15
Key "6.39 .1'1 .00 6.39 VI.OO 13 0.47

Panel q v6.39 v14.04 89.65 ,("1.17 105 3.87

Footing ~.OO 9.75 78.00 1.33 :iD 208 7.70
Key Ja.OO 1,1'1.00 8.00 "1.00 16 0.59

Panel 8 ./8.00 v1'3.35 106.80 V1.17 125 4.61
TOTAL 632 23.41

Wall 5 Footing J8.00 vf 2.50 100.00 "'2.00 v'2 400 14.81
Key ./8.00 v1.00 8.00 v1.00 v'2 16 0.59

Panel 6 11'8.00 /15.79 126.32 "'1.17 147 5.46
Panel? v8.00 J15.41 123.28 -11.17 144 5.33

TOTAL 707 26.19



!File Quantities.xls IJob No. INa.

Computation l-il~
Southeast Phoenix Regional Drainage Basin Project !computed BKV IDate 8/6/99

FCD PCN 630-01-30 !checked IDate

Concrete Quantities ISheet 2 IOf 34

Description Length Width Area Depth # of Volume
{ftl (ft) (ft2 ) (ft) Locations (cu. ftl (cu. yds)

Steps 6 to 7 J12.50 "2.32 29.00 1.00 29 1.07
7 to 8 -112.50 4.6 • "58.33 1.00 58 2.16
8 to 9 J9.75 -14.00 39.00 1.00 39 1.44
9 to 10 ./8.50 4.33 36.83 1.00 37 1.36
10 to 11 ./6.75 ../1.83 12.35 1.00 12 0.46
11 to 12 6.75 -.11.34 9.04 1.00 9 0.33
12 to 13 6.75 -.11.33 8.98 1.00 9 0.33
13 to 14 6.75 -11.33 8.98 1.00 9 0.33
14 to 15 6.75 ../1.34 9.04 1.00 9 0.33
15 to 16 6.75 -11.33 8.98 1.00 9 0.33
16 to 17 6.75 .J1 .33 8.98 1.00 9 0.33
17 to 18 6.75 J1.34 9.04 1.00 9 0.33
18 to 19 6.75 .11.33 8.98 1.00 9 0.33

TOTAL 248 9.17

TOTAL FOR 1 WALL 136
TOTAL FOR BOTH WALLS 272

Spillway Slab: S~2 '1(4"'7..) • <;
.,.

J S C!l c. $ ).~

A't Z.
,

2:1 Ramp/
TO€' l'(!)wH

JO.50AOO.OO v40.25 16099.69 8050 298.14
10:1 Ramp-/" -/'400.00 ".....5.02 2009.98 ....0.50 1005 37.22
6:1 Ramp ../ -/400.00 .1'69.95 27980.71 ";0.50 13990 518.16
30:1 Ramp../ 400.00 -J30.02 12006.66 '/0.50 6003 222.35
Apron v SO f484.00 /51.00 24684.00 '/0.50 12342 457.11
5:1 Ramp -/ 484.00 ..115.30 7403.78 110.50 3702 137.11
TOTAL 45092 1670.09

Overflow Weir Structure

Short Walls extend to edge SIP€. "",Il~L'" /10.00' v11 .50 1.00 2 230 8.52
Back Wall stop at short walls ./10.00 VI 1.50 1.00 1 115 4.26
Front Wall stop at shourt walls J10.00 9.18 1.00 1 92 3.40
Pipe inlet ..1.00 .,. -1 -14 -0.51
Footing -/11.00 -/13.00 v'1.00 1 2 0.07
TOTAL 425 15.75

Water Quality Pump Station

Roof 10.00 12.00 120.00 1.00 120 4.44
Roof Hatch 8.50 3.00 25.50 -1.00 -26 -0.94

Short Walls extend to edge 10.00 31.50 315.00 1.00 2 630 23.33
Long Walls stop at short walls 10.00 31.50 315.00 1.00 2 630 23.33

Footing 14.00 12.00 2.00 4.75 10 0.35
TOTAL 1364 50.52

•





IFile Quantities.xls IJOb No. INo.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project !computed BKV IDate 8/6/99

.~ect FCD PCN 630-01-30 !checked IDate

Concrete Quantities ISheet 4 IOf 34

Description Length Width Area Depth # of Volume
(ft) (h) (ft2 ) (ft) Locations (cu. h) (cu. yds)

Structure 103

Roof Circular Top , 8.00 50.27 vO.67 ""1 34 1.24
Hatch go ... 3J~ 2. '""K a;zs, VL.50 8.13 "'0.67 """-1 -5 -0.20

Vault Walls -./"5.25 v6.00 31.50 Vl.oO """4 126 4.67
Chamfers 0.50 1"'5.25 /4 11 0.39
24" pipe I.V A-l.~ ,..-\-f f(..1L 'Z.A. 3.14 '\1""1.00 V-2 -6 -0.23

Floor V7.67 ./1.67 58.78 Y" 1.00 59 2.18
TOTAL 217 8.04

Structure 104

Roof Circular Top 8.00 50.27 "'0.67 1/ 1 34 1.24
Hatch >o."t'5~ 7,.,7 ( Q]]) VOL.50 8.13 VCl.67 v" -1 -5 -0.20

Vault Walls "'5.25 0/6.00 31.50 "1.00 '(" 4 126 4.67
Chamfers "'0.50 "5.25 1/ 4 11 0.39
24" pipe ~IJ-"L 1~1"1L 2.4 G]Q) 3.14 ....1.00 ...,. -3 -9 -0.35

Floor Vl.67 V7.67 58.78 .;'1.00 59 2.18
TOTAL 214 7.92

Structure 105

Roof Circular Top 8.00 50.27 ../0.67 Jl 34 1.24
Hatch ~O)l' .3 '3 2.75(§) ../2.50 8.13 va.67 11'-1 -5 -0.20

Vault Walls /5.25 v13.00 31.50 vi.oO /4 126 4.67
Chamfers /0.50 -/5.25 v3 8 0.29
Large Chamfer ?G}9) v5.25 ........1 24 . 0.88
24" pipe wld/.-t. nl!eL '2.4-~ 3.14 ../ 1.00 /-2 -6 -0.23

Floor J7.67 v'7.67 58.78 v"'l.OO /1 59 2.18
TOTAL 238 8.82

Structure 106 wt-li so #/1'J§5IV£, ??
~ ,

Roof Circular Top
'~

- 50.27
~'

..tJ 34 1.24
Hatch 4. S-',< l,~ ,

4,~ 3.2 ..12.50 8.13 0.6 / 1-1 -5 -0.20

Vault Thick Walls /8.50 ~12.50 106.25 -/2.75 2 584 21.64
Thin Walls 11"'8.50 1/6.00 51.00 v2.25 2 230 8.50
Chamfers

,..!1IC./t
- 0.50 5.25 4 11 0.39

42" pipe VVfll l 4~1,G}9 9.62 1.00 /-2 -19 -0.71

Floor 7.67 7.67 58.78 -/1.00 59 2.18
TOTAL r .~

892 33.04



IFile Quantities.xls IJob No. INa.

Computation l-il~
IProject Southeast Phoenix Regional Drainage Basin Project IComputed BKV IDate 8/6/99
I . FCD PCN 630-01-30 IChecked IDate4IJect

Concrete Quantities ISheet 5 IOf 34_'Ok

Description Length Width Area Depth # of Volume
(ft) (ftl (ft2) (ft) Locations (cu. ftl (cu. yds)

A~~
77 fl.... 4-.;..-- :: 7't,S
4 1/

Inlet Structure 1 A\7; >: [-z. ...,?1-~
z. 7 S'

Wing Walls
~

./2.65 .../5.50 14.58 1'0.50 /2 15 0.54
Side Walls II' ../4.00 ""5.50 22.00 vO.50 1/2 22 0.81
Back Wall </5.67 -'5.50 31.17 va.50 V"'1 16 0.58
Front Wall \0 V5.67 v"I .30 7.37 /6.50 """"-1 4 0.14
Pipe Z. ,4- Q]9) 3.14 ..--0.50 -2 --I -3 -0.12

Floor t p '-J is- ./0.25 /1 27 1.01
Back Turndown 4."'7~ 110.25 \/0.75 /1 1 0.04
Side Turndowns ~17 8.2 /0.25 vO.75 /2 3 0.11
Front Turndown IS,71 19.02 vO.25 L-'(). 7 5 1/1 4 0.13
TOTAL 80 3.24

Inlet Structure. 2

Wing Walls V2.65 /5.50 14.58 /0.50 vL 15 0.54
Side Walls .A.OO .15.50 22.00 "6.50 ./2 22 0.81
Back Wall 1/5.67 v'5.50 31.17 vd.50 ...--1 16 0.58
Front Wall V'5.67 /1.37 7.76 vO.50 V1 4 0.14
Pipe z..~ 3.14 v O.5O /-1 -2 -0.06

Floor
I

~ /0.25 111 27 1.01
Back Turndown 4-61 vQ.25 1.42 ./0.75 11"1 1 0.04
Side Turndowns ~ .f VO.25 2.05 11'0.75 V2 3 0.11
Front Turndown d·71 1.(J.25 4.76 ve.75 v1 4 0.13
TOTAL 82 3.31

Inlet Structure 3

Wing Walls .;2,65 0/8.00 21.21 1/0.50 -"'2 21 0.79
SideWalls '1.00 vB.OO 32.00 ....0.50 .12 32 1.19
Back Wall 5.67 v€.00 45.33 0/0.50 111 23 0.84
Front Wall V5.67 A.79 27.14 \,,0.50 V1 14 0.50
Pipe t/~ 3.14 v6.50 11-1 -2 -0.06

Floor c3~ /0.25 v'1 27 1.01
Back Turndown "b.25 .42 ..0.75 .,1 1 0.04
Side Turndowns \/0.25 2.05 VO.75 112 3 0.11
Front Turndown "0.25 4.76 "6.75 V1 4 0.13
TOTAL 115 4.55

Inlet Structure 4

Wing Walls A.65 J8.00 21.21 .10.50 '/2 21 0.79
Side Walls -4.00 11'8.00 32.00 va.50 10'2 32 1.19
Back Wall .../5.67 va.OO 45.33 'v0.50 1"'1 23 0.84
Front Wall

~
../4.79 27.14 .10.50 111 14 0.50

Pipe '2,4 2. 3.14 Va.50 ,I -1 -2 -0.06

Floor ~ v'0.25 \/1 27 1.01
Back Turndown S "0.25 1.42 vO.75 \/1 1 0.04
Side Turndowns 8.21 "0.25 2.05 JO.75 v2 3 0.11
Front Turndown 19.0 J>.25 4.76 VO.75 ,.11 4 0.13
TOTAL 'C7' 115 4.55



IFile Quantities.xls !JOb No. INo.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project Icomputed BKY IDate 8/6/99

.ject FCD PCN 630-01-30 !cheeked IDate

Concrete Quantities ISheet 6 IOf 34!~ sk

Description Length Width Area Depth # of Volume
(ft) (ft) (ft2) (ftl Locations (cu. ftl (cu. ydsl

Inlet Structure 5

Wing Walls v'2.65 21.21 vO.50 '/2 21 0.79
SideWalls ../4.00 32.00 11'0.50 ·/2 32 1.19
Back Wall "/5.67 45.33 "6.50 ./1 23 0.84
Front Wall v5.67 21.25 --6.50 ./ 1 11 0.39
Pipe -z.,4- 6].Q) 3.14 \.0.50 v -1 -2 -0.06
TOTAL 85 3.15

Inlet Structure 6

Wing Walls ~2.65 ~58 20.11 "0.50 "2 20 0.74
Side Walls v6.00 .58 45.50 \.{).50 V2 46 1.69
Back Wall ../7.00 .58 53.08 "'0.50 v'J 27 0.98
Front Wall v7.00 cr;IDS- 8.77 v6.50 vl 4 0.16

A-'Z.'Pipe Wlt-I.-l. T I'i I(,.£'-P £<; S 4"JS- 6s9? _ 7, 9.62 /0.50 -./-1 -5 -0.18
TOTAL 92 3.40

Outlet Structure 1

Wing Walls v2:65 /5.50 14.58 /0.50 2 15 0.54
SideWalls 4.00 -15.50 22.00 /0.50 2 22 0.81
Back Wall 15.67 ""S.50 31.17 va.50 1 16 0.58
Front Wall v5.67 c:I}§)Z 7.08 va.50 1 4 0.13
Pipe "z,4-(2.@ 3.14 vO.50 @-I -3 -0.12
TOTAL 53 1.95

Outlet Structure 2

Wing Walls ..,{.65 /5.50 14.58 00.50 ,,2 15 0.54
SideWalls "/4.00 vb.50 22.00 JO.50 \/'2 22 0.81
Back Wall "'5.67 J 5 .50 31.17 vO.50 \/'1 16 0.58
Front Wall

~
~z. 8.78 VO.50 0/1 4 0.16

Pipe 7cA JOG 3.14 va.59 J-l -2 -0.06
TOTAL 55 2.04

Outlet Structure 3

Wing Walls ~.65 11'5.50 14.58 vlO.50 J2 15 0.54
SideWalls J4.00 ~.50 22.00 .f0.50 \/'2 22 0.81
Back Wall "'5.67 V5.50 31.17 ,/0.50 011 16 0.58
Front Wall VS.67 cf§ID1- 20.34 .10.50 vl 10 0.38
Pipe ,. '3 c@ 0.79 va.50 1/-1 0 -0.01
TOTAL 62 2.29



IFile Quantities.xls IJob No. INa.

Computation ~~
IProject Southeast Phoenix Regional Drainage Basin Project Icomputed BKV IDate 8/6/99,

FCD PCN 630-01-30 !checked IDateeject

Concrete Quantities ISheet 7 IOf 34_ sk

Description Length Width Area Depth # of Volume
(ft) (ft) (ft2

) (ft) Locations (cu. ftl (cu. yds)

Outlet Structure 4

Wing Walls ~.65 ..1'5.50 14.58 vO.50 .)2 15 0.54
Side Walls 4.00 /5.50 22.00 .10.50 )2 22 0.81
Back Wall v"5.67 vS.50 31.17 -.10.50 '/1 16 0.58
Front Wall ../5.67 3. ~ 20.34 \/0.50 111 10 0.38
Pipe I , :; CCOID 0.79 VO.50 v' -1 0 -0.01
TOTAL 62 2.29

Outlet Structure 5

Wing Walls ~.65 v6.00 15.91 JO.50 V2 16 0.59
Side Walls v4.00 v6.00 24.00 /0.50 -.12 24 0.89
Back Wall '1'5.67 v6.00 34.00 .10.50 /1 17 0.63
Front Wall \/5.67 ~z. 5.67 11'0.50 /1 3 0.10
Pipe -z...A- cr§Q 3.14 va.50 v-1 -2 -0.06
TOTAL 58 2.15

Outlet Apron for Inlet Structures 5 and 6

Floor 77 2.85
Back Turndown

.&7
1 0.04

Side Turndowns "t..4-. IS ~ Z 1,0 J 8 0.29
Front Turndown 1 0.03
TOTAL 77 3.22

Inlet for Temporary Ditch ;;
;

- <U7.7DFloor 0.25 ,7J 1 192 7.11
Back Turndown Z.O 30.00 0.25 ,3~

7.50 0.75 ,f/7 1 6 0.21
Side Turndowns :3~ 20.00 0.25 5.00 0.75 2 8 0.28
Front Turndown 2.0 30.00 0.25 7.50 0.75 1 6 0.21
TOTAL 192 7.80

Transition for Low Flow Channel

Floor
Back Turndown
Side Turndowns
Front Turndown
TOTAL

Low Flow Channel

Floor
Back Turndown
Side Turndowns
Front Turndown
TOTAL

Access Ramp

1741.00 0.25 1 435 16.12
40.00 0.25 10.00 0.75 1 8 0.28
76.00 0.25 19.00 0.75 2 29 1.06

4.00 0.25 1.00 0.75 1 1 0.03
435 17.48

&'3Sc..
~,,'33(fuiW) 1 1540 57.04

v'4.00 .25 ~ 1.00 1 1 0.03
/58'''1 cr?40 OlD 0.25 .~ 385.00 0.75 ·(.7 2 578 21.39

v4.00 0.25 1.00 0.75 1 1 0.03
1540 78.48

Floor
TOTAL

4936.00 0.25 1234 45.70
1234 45.70
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!File Quantities.xls !Job No. INa.

Computation I-il~
Southeast Phoenix Regional Drainage Basin Project Icomputed BKV IDate 8/6/99

FCD PCN 630-01-30 !checked IDate

Miscellaneous Quantities ISheet 8 IOf 34

Spillway:
Description Length Width Area Weight # of Weight

(ft) (ft) (ft2) (lbs/ft2) Locations (Ibsl (kips)

Handrail Top of Walls 423.08
Across Top 400.00

Weir Structure Weir:
Description Length Width Area Weight # of Weight

(ftl (ft) (ft2) (Ibs/ft2) Locations (Ibs) (kips)

Base Plate 10.00 0.67 6.67 15.30 1 102 0.102
Top Plate 10.00 0.67 6.67 15.30 1 102 0.102
Rack Plates 2.25 0.50 1.13 10.20 29 333 0.333

0.537

W6x9 10.00 9.00 0.090
Grating 10.25 8.75 89.69

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft2) Locations (Ibs) (kips)

Handrail Top of Walls 40.00

Inlet Structure 1
Description Length Width Area Weight # of Weight

(ft) (ft) (ft2) (Ibs/ft2) Locations (Ibs) (kips)

Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 5.60 0.17 0.93 20.40 29 553 0.553

0.628

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (lbs/ft2) Locations (Ibs) (kips)

Handrail Top of Walls 18.97

Inlet Structure 2
Description Length Width Area Weight # of Weight

(ft) (ft) (ft2) (Ibs/ft2) Locations (Ibs) (kips)

Base Plate L 3x3x1/4" 4.50 4.90' 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 5.60 0.17 0.93 20.40 29 553 0.553

0.628

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft2) Locations (Ibs) (kips)

Handrail Top of Walls 18.97

Inlet Structure 3

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft2) Locations (Ibs) (kips)

Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate

,.
4.50 1.17 5.25 10.20 1 54 0.054

Rack Plates 5.00 0.17 0.83 20.40 29 493 0.493
0.569

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (lbs/ft2) Locations (Ibs) (kips)

Handrail Top of Walls 18.97



!File Quantities.xls IJob No. INo.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project Icomputed BKV IDate 8/6/99

ject FCD PCN 630-01-30 !cheeked IDate

Miscellaneous Quantities ISheet 9 IOf 34

Inlet Structure 4

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft2) Locations (Ibs) (kips)

Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 5.00 0.17 0.83 20.40 29 493 0.493

0.569

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (lbs/ft2) Locations (Ibs) (kips)

Handrail Top of Walls 18.97

Inlet Structure 5

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (lbs/ft2) Locations (Ibs) (kips)

Base Plate L 3x3x1l4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 5.60 0.17 0.93 20.40 29 553 0.553

0.628

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (lbs/ft 2

) Locations (Ibs) (kips)

Handrail Top of Walls 18.97

Inlet Structure 6

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (lbs/ft2) Locations (Ibs) (kips)

Base Plate L 3x3x1/4" 5.83 4.90 1 29 0.029
Top Plate 5.83 1.17 6.81 10.20 1 69 0.069
Rack Plates 8.43 0.17 1.40 20.40 29 831 0.831

0.929

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft2) . Locations (Ibs) (kips)

Handrail Top of Walls 24.30

Outlet Structure 1

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft2) Locations (Ibs) (kips)

Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 5.60 0.17 0.93 20.40 29 553 0.553

0.628

Description Length Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft2) Locations (Ibs) (kips)

Handrail Top of Walls 18.97



IFile Quantities.xls IJob No. INo.

Computation I-il~
Southeast Phoenix Regional Drainage Basin Project IComputed BKV IDate 8/6/99

ject FCD PCN 630-01-30 !cheeked IDate

Miscellaneous Quantities ISheet 10 IOf 34

Outlet Structure 2

Description Length Width Area Weight # of Weight
(ft) (ft) (ft') (Ibs/ft') Locations (Ibsl (kips)

Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 5.60 0.17 0.93 20.40 29 553 0.553

0.628

Description Length Width Area Weight # of Weight
(ft) (ft) (ft') (Ibs/ft') Locations (Ibs) (kips)

Handrail Top of Walls 18.97

Outlet Structure 3

Description Length Width Area Weight # of Weight
(ft) (ft) (ft') (Ibs/ft') Locations (Ibs) (kips)

Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 4.33 0.17 0.72 20.40 29 427 0.427

0.503

Description Length Width Area Weight # of Weight
(ft) (ft) (ft') (Ibs/ft') Locations (Ibs) (kips)

Handrail Top of Walls 18.97

Outlet Structure 4

Description Length Width Area Weight # of Weight
(ft) (ft) (ft') (Ibs/ft') Locations (Ibs) (kips)

Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 4.33 0.17 0.72 20.40 29 427 0.427

0.503

Description Length Width Area Weight # of Weight
(ft) (ft) (ft') (Ibs/ft') . Locations (Ibs) (kips)

Handrail Top of Walls 18.97

Outlet Structure 5

Description Length Width Area Weight # of Weight
(ft) (ft) (ft') (Ibs/ft') Locations (Ibs) (kips)

Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 5.60 0.17 0.93 20.40 29 553 0.553

0.628

Description Length Width Area Weight # of Weight
(ft) (ft) (ft') (Ibs/ft') Locations (Ibs) (kips)

Handrail Top of Walls 18.97
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IFiie Quantities.xls IJob No. INa.

Computation I-n~
IProject Southeast Phoenix Regional Drainage Basin Project !computed BKV IDate 8/6/99

~ FCD PCN 630-01-30 IChecked IDate

!Task Reinforcement Quantities ISheet 11 IOf 34

# of Total #of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibs/ft) (ft) (ft) (kips) (kips)

Spillway Retaining Walls

Wall 1 Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 10 0.360
Key Cont. Bars 5 1.043 2 8.00 16 0.017 10 0.167

Bottom Transverse 5 1.043 9 5.42 49 0.051 10 0.508
Bottom Long. 4 0.668 6 8.00 48 0.032 10 0.321

Top Transverse 5 1.043 9 5.42 49 0.051 10 0.508
Bottom Long. 4 0.668 9 8.00 72 0.048 10 0.481

Panel 1 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 6.80 61 0.064 2 0.128

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 11 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.51 68 0.070 2 0.141

Horizontal 4 0.668 11 8.00 88 0.059 2 0.118
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 12 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.46 67 0.070 2 0.140

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 13 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.40 67 0.069 2 0.139

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 14 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.34 66 0.069 2 0.138

,~
Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 15 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.29 66 0.068 2 . 0.137

'() Horizontal 4 0.668 10 8.00 80 0.053 2 0.107
Cap 4 0.668 9 2.17 20 . 0.013 1 0.013, Panel 16 Dowels 5 1.043 9 5.58 50 0.052 2 0.105

Vertical 5 1.043 9 7.22 65 0.068 2 0.136
Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 17 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.16 64 0.067 2 0.134

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 18 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.11 64 0.067 2 0.133

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 19 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.05 63 0.066 2 0.132

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Total 5.961



IFiie Quantities.xls IJOb No. INo.

Computation I-n~
IProject Southeast Phoenix Regional Drainage Basin Project IComputed BKV Inate 8/6/99

~
FeD peN 630-01-30 IChecked Inate

ITask Reinforcement Quantities ISheet 12 IOf 34

# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(lbslft) (tt) (tt) (kips) (kips)

Wall 2 Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 2 0.072
Key Cant. Bars 5 1.043 2 8.00 16 0.017 2 0.033

Bottom Transverse 5 1.043 9 6.42 58 0.060 2 0.120
Bottom Long. 4 0.668 6 8.00 48 0.032 2 0.064

Top Transverse 5 1.043 9 6.42 58 0.060 2 0.120
Bottom Long. 4 0.668 9 8.00 72 0.048 2 0.096

Panel 2 Dowels 7 2.044 9 5.58 50 0.103 2 0.205
Vertical 5 1.043 9 8.71 78 0.082 2 0.164

Horizontal 4 0.668 12 8.00 96 0.064 2 0.128
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 10 Dowels 7 2.044 9 5.58 50 0.103 2 0.205
Vertical 5 1.043 9 10.68 96 0.100 2 0.201

Horizontal 4 0.668 15 8.00 120 0.080 2 0.160
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Total 1.596

Wall 3 Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 2 0.072
Key Cont. Bars 5 1.043 2 8.00 16 0.017 2 0.033

Bottom Transverse 5 1.043 9 8.17 74 0.077 2 0.153
Bottom Long. 4 0.668 6 8.00 48 0.032 2 0.064

Top Transverse 7 2.044 9 8.17 74 0.150 2 0.300
Bottom Long. 4 0.668 9 8.00 72 0.048 2 0.096

Panel 3 Dowels 8 2.670 9 5.58 50 0.134 2 0.268
Vertical 5 1.043 9 10.68 96 0.100 2 0.201

Horizontal 4 0.668 15 8.00 120 0.080 2 0.160
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 9 Dowels 8 2.670 9 5.58 50 0.134 2 0.268
Vertical 5 1.043 9 11.12 100 0.104 2 0.209

Horizontal 4 0.668 15 8.00 120 0.080 2 0.160
Cap 4 0.668 9 2.17 20 . 0.013 1 0.013

Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 0.036
Key Cont. Bars 5 1.043 2 6.00 12 0.013 0.013

Bottom Transverse 5 1.043 9 8.17 74 0.077 0.077
Bottom Long. 4 0.668 6 6.00 36 0.024 0.024

Top Transverse 7 2.044 9 8.17 74 0.150 0.150
Bottom Long. 4 0.668 9 6.00 54 0.036 0.036

Panel 4 Dowels 8 2.670 9 5.58 50 0.134 2 0.268
Vertical 5 1.043 9 12.37 111 0.116 2 0.232

Horizontal 4 0.668 17 6.00 102 0.068 2 0.136
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Total 2.998



IFiie Quantities.xls IJOb No. INa.

Computation ~~
IProject Southeast Phoenix Regional Drainage Basin Project IComputed BKV IDate 8/6/99

~ FeD peN 630-01-30 !cheeked !Date
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# of Total #of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibs/ft) (ft) (ft) (kips) (kips)

Wall 4 Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 2 0.072
Key Cont. Bars 5 1.043 2 6.39 13 0.013 2 0.027

Bottom Transverse 6 1.502 9 9.42 85 0.127 2 0.255
Bottom Long. 5 1.043 6 6.39 38 0.040 2 0.080

Top Transverse 8 2.670 9 9.42 85 0.226 2 0.453
Bottom Long. 5 1.043 9 8.00 72 0.075 2 0.150

Panel 5 Dowels 7 2.044 17 5.58 95 0.194 2 0.388
Vertical 7 2.044 9 13.87 125 0.255 2 0.510

Horizontal 4 0.668 19 6.39 121 0.081 2 0.162
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 0.036
Key Cont. Bars 5 1.043 2 8.00 16 0.017 0.017

Bottom Transverse 6 1.502 9 9.42 85 0.127 0.127
Bottom Long. 5 1.043 6 8.00 48 0.050 0.050

Top Transverse 8 2.670 9 9.42 85 0.226 0.226
Bottom Long. 5 1.043 9 8.00 72 0.075 0.075

Panel 8 Dowels 7 2.044 17 5.58 95 0.194 2 0.388
Vertical 7 2.044 9 13.18 119 0.243 2 0.485

Horizontal 4 0.668 18 8.00 144 0.096 2 0.192
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Total 3.719

Wall 5 Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 2 0.072
Key Cont. Bars 5 1.043 2 8.00 16 0.017 2 0.033

Bottom Transverse 6 1.502 9 8.17 74 0.110 2 0.221
Bottom Long. 6 1.502 6 8.00 48 0.072 2 0.144

Top Transverse 9 3.400 9 8.17 74 0.250 2 0.500
Bottom Long. 6 1.502 9 8.00 72 0.108 2 0.216

Panel 6 .Dowels 8 2.670 17 5.58 95 0.253 2 0.507
Vertical 7 2.044 9 -0.17 -2 . -0.003 2 -0.006

Horizontal 4 0.668 0 8.00 0 0.000 2 0.000
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 7 Dowels 8 2.670 17 5.58 95 0.253 2 0.507
Vertical 7 2.044 9 -0.17 -2 -0.003 2 -0.006

Horizontal 4 0.668 0 8.00 0 0.000 2 0.000
Cap 4 0.668 9 2.17 20 0.013 1 0.013

Total 2.214



IFiie Quantities.xls IJOb No. INo.
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#of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibslft) (tt) (tt) (kips) (kips)

Steps 6 to 7 "Z" Bars 5 1.043 17 3.57 61 0.063 2 0.127
Cant. Bars 5 1.043 4 12.17 49 0.051 2 0.102

7 to 8 "Z" Bars 5 1.043 17 5.25 89 0.093 2 0.186
Cant. Bars 5 1.043 6 12.17 73 0.076 2 0.152

8 to 9 "Z" Bars 5 1.043 17 5.25 89 0.093 2 0.186
Cant. Bars 5 1.043 6 9.42 57 0.059 2 0.118

9 to 10 "Z" Bars 5 1.043 17 5.25 89 0.093 2 0.186
Cant. Bars 5 1.043 6 8.17 49 0.051 2 0.102

10 to 11 "Z" Bars 5 1.043 17 3.08 52 0.055 2 0.109
Cant. Bars 5 1.043 4 6.42 26 0.027 2 0.054

11 to 12 - "Z" Bars 5 1.043 17 2.59 44 0.046 2 0.092
Cant. Bars 5 1.043 3 5.42 16 0.017 2 0.034

12 to 13 "Z" Bars 5 1.043 17 2.58 44 0.046 2 0.091
Cant. Bars 5 1.043 3 5.42 16 0.017 2 0.034

13 to 14 "Z" Bars 5 1.043 17 2.58 44 0.046 2 0.091
Cant. Bars 5 1.043 3 5.42 16 0.017 2 0.034

14 to 15 "Z" Bars 5 1.043 17 2.59 44 0.046 2 0.092
Cant. Bars 5 1.043 3 5.42 16 0.017 2 0.034

15 to 16 "Z" Bars 5 1.043 17 2.58 44 0.046 2 0.091
Cant. Bars 5 1.043 3 5.42 16 0.017 2 0.034

16 to 17 "Z" Bars 5 1.043 17 2.58 44 0.046 2 0.091
Cant. Bars 5 1.043 3 5.42 16 0.017 2 0.034

17 to 18 "Z" Bars 5 1.043 17 2.59 44 0.046 2 0.092
Cant. Bars 5 1.043 3 5.42 16 0.017 2 0.034

18 to 19 "Z" Bars 5 1.043 17 2.58 44 0.046 2 0.091
Cant. Bars 5 1.043 3 5.42 16 0.017 2 0.034

Total 2.326

TOTAL FOR 1 WA"LL 18.814
TOTAL FOR BOTH WALLS 37.628

Description Length Width Area Weight # of Total Wt.
(ft) (ft) (ft2) (Ibs/ft2) Locations (kips)

Spillway Slab

2:1 Ramp 400.00 40.25 ####### 1.50 24.09
10:1 Ramp 400.00 5.02 2009.98 1.50 3.01
6:1 Ramp 400.00 69.95 ####### 1.50 41.86
30:1 Ramp 400.00 30.02 ####### 1.50 17.96
Apron 484.00 51.00 ####### 1.50 36.93
5:1 Ramp 484.00 15.30 7403.78 1.50 11.08
TOTAL 134.92



IFile Quantities.xls !JOb No. INo.
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# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibs/ft) (ft) (ft) (kips) (kips)

Overflow Weir Structure

End Walls Horizontal 6 1.502 13 9.67 126 0.189 4 0.755
Vertical 6 1.502 11 12.58 138 0.208 4 0.832

Cap 4 0.668 11 1.67 18 0.012 1 0.012
Total 1.599

Back Wall Horizontal 6 1.502 13 11.67 152 0.228 2 0.456
Vertical 6 1.502 13 12.58 164 0.246 2 0.491

Cap 4 0.668 13 1.67 22 0.014 1 0.014
Total 0.961

Front Wall Horizontal 6 1.502 12 9.67 116 0.174 2 0.348
Vertical 6 1.502 13 10.92 142 0.213 2 0.426

Cap 4 0.668 13 1.67 22 0.014 1 0.014
Total 0.789

Floor Long Steel 6 1.502 11 12.50 138 0.207 2 0.413
Short Steel 6 1.502 13 10.50 137 0.205 2 0.410

Total 0.823

TOTAL 4.173

Water Quality Pump Station

Roof Top Long Bars 9 3.400 6 11.67 70 0.238 1 0.238
9 3.400 5 11.67 58 0.198 1 0.198

Bottom Long Bars 9 3.400 6 14.00 84 0.286 1 0.286
9 3.400 5 14.00 70 0.238 1 0.238

Top Long Cutoff Bars 9 3.400 7 2.08 15 0.050 2 0.099
Bottom Long Cutoff Bats 9 3.400 7 2.58 18 0.061 2 0.123

Top Short Bars 9 3.400 4 9.67 39 0.131 2 0.263
Bottom Short Bars 9 3.400 4 12.00 48 . 0.163 2 0.326
Top Short Cutoff Bars 9 3.400 17 3.42 58 0.197 1 0.197

9 3.400 17 3.08 52 0.178 1 0.178
Bottom Short Cutoff Bats 9 3.400 17 3.92 67 0.226 1 0.226

9 3.400 17 3.58 61 0.207 1 0.207

Cont. Edge Bars, Long Side 4 0.668 2 12.67 25 0.017 2 0.034
Cont. Edge Bars, Short Side 4 0.668 2 10.67 21 0.014 2 0.029

Corner Crack Bars 4 0.668 4 4.00 16 0.011 4 0.043
2.686

Walls Long Horizontal 9 3.400 63 14.00 882 2.999 4 11.995
Short Horizontal 9 3.400 63 12.00 756 2.570 4 10.282
Vertical 4 0.668 124 34.08 4226 2.823 1 2.823

25.100

Floor Long Steel 6 1.502 29 14.50 421 0.632 2 1.263
Short Steel 6 1.502 25 12.50 313 0.469 2 0.939

2.202

TOTAL 29.988
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# of Total #of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibs/ft) (ft) (ft) (kips) (kips)

Evacuation Pump Station

Roof Top Long Bars 9 3.400 4 11.67 47 0.159 1 0.159
9 3.400 4 11.67 47 0.159 1 0.159

Bottom Long Bars 9 3.400 4 14.00 56 0.190 1 0.190
9 3.400 4 14.00 56 0.190 1 0.190

Top Long Cutoff Bars 9 3.400 0 2.08 0 0.000 2 0.000
Bottom Long Cutoff Bats 9 3.400 0 2.58 0 0.000 2 0.000

Top Short Bars 9 3.400 0 9.67 0 0.000 2 0.000
Bottom Short Bars 9 3.400 0 12.00 0 0.000 2 0.000
Top Short Cutoff Bars 9 3.400 17 4.08 69 0.236 1 0.236

9 3.400 17 4.08 69 0.236 1 0.236
Bottom Short Cutoff Bats 9 3.400 17 4.58 78 0.265 1 0.265

9 3.400 17 4.58 78 0.265 1 0.265

Cont. Edge Bars, Long Side 4 0.668 2 12.67 25 0.017 2 0.034
Cont. Edge Bars, Short Side 4 0.668 2 12.67 25 0.017 2 0.034

Corner Crack Bars 4 0.668 4 4.00 16 0.011 4 0.043
1.810

Walls Long Horizontal 9 3.400 65 14.00 910 3.094 4 12.376
Short Horizontal 9 3.400 65 14.00 910 3.094 4 12.376
Vertical 4 0.668 124 35.08 4350 2.906 1 2.906

27.658

Floor Long Steel 6 1.502 29 14.50 421 0.632 2 1.263
Short Steel 6 1.502 29 14.50 421 0.632 2 1.263

2.526

TOTAL 31.995

Structure'100

Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019

Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal 4 0.668 9 5.00 45 0.030 8 0.240

Footing 5 1.043 12 7.17 86 0.090 4 0.359

Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
Vertical 5 1.043 8 5.67 45 0.047 2 0.095
Horizontal 5 1.043 8 8.67 69 0.072 2 0.145

TOTAL 3.032
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# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibs/ft) (ft) (tt) (kips) (kips)

Structure 101

Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019

Walls Horizontal 5 1.043 . 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal 4 0.668 9 5.00 45 0.030 4 0.120

Footing 5 1.043 12 7.17 86 0.090 4 0.359

Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
Vertical 5 1.043 8 5.67 45 0.047 2 0.095
Horizontal 5 1.043 8 8.67 69 0.072 2 0.145

TOTAL 2.912

Structure 102

Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019

Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal' 4 0.668 9 5.00 45 0.030 4 0.120

Footing 5 1.043 12 7.17 86 0.090 4 0.359

Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
Vertical 5 1.043 8 5.67 45 0.047 2 0.095
Horizontal 5 1.043 8 8.67 69 . 0.072 2 0.145

TOTAL 2.912

Structure 103

Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019

Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal 4 0.668 9 5.00 45 0.030 4 0.120

Footing 5 1.043 12 7.17 86 0.090 4 0.359

Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
Vertical 5 1.043 8 5.67 45 0.047 2 0.095
Horizontal 5 1.043 8 8.67 69 0.072 2 0.145

TOTAL 2.912



IFiie Quantities.xls IJob No. INa.

Computation l-il~
IProject Southeast Phoenix Regional Drainage Basin Project !computed BKY !Date 8/6/99
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hask Reinforcement Quantities ISheet 18 IOf 34

#of Total #of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibs/ft) (ft) (ft) (kips) (kips)

Structure 104

Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019

Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal 4 0.668 9 5.00 45 0.030 4 0.120

Footing 5 1.043 12 7.17 86 0.090 4 0.359

Holes Diagonal 5 1.043 16 6.00 96 0.100 3 0.300
Vertical 5 1.043 8 5.67 45 0.047 3 0.142
Horizontal 5 1.043 8 8.67 69 0.072 3 0.217

TOTAL 3.132

Structure 105

Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019

Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal, short 4 0.668 9 5.00 45 0.030 4 0.120
Diagonal, long 4 0.668 9 7.00 63 0.042 4 0.168

Footing 5 1.043 12 7.17 86 0.090 4 0.359

Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
Vertical 5 1.043 8 5.67 45 ' 0.047 2 0.095
Horizontal 5 1.043 8 8.67 69 0.072 2 0.145

TOTAL 3.080

Structure 106

Roof Top Bars 8 2.670 19 9.67 184 0.490 2 0.981
Bottom Bars 8 2.670 19 9.67 184 0.490 2 0.981
Opening Bars 8 2.670 8 7.00 56 0.150 2 0.299
Corner Crack Bars 6 1.502 8 5.50 44 0.066 2 0.132

Walls Horizontal 5 1.043 14 14.17 198 0.207 8 1.655
Vertical 5 1.043 18 9.08 164 0.171 8 1.364
Diagonal 4 0.668 14 10.00 140 0.094 4 0.374

Footing 5 1.043 20 7.17 143 0.149 4 0.598

Holes Diagonal 5 1.043 16 8.00 128 0.134 2 0.267
- Vertical 5 1.043 8 9.08 73 0.076 2 0.152

Horizontal 5 1.043 8 14.17 113 0.118 2 0.236
TOTAL 7.039



IFile Quantities.xls IJOb NO. INo.

Computation lil~
IProject Southeast Phoenix Regional Drainage Basin Project lcomputed BKV IDate 8/6/99
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!Task Reinforcement Quantities ISheet 19 IOf 34

# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibs/tt) (tt) (tt) (kips) (kips)

Inlet Structure 1

Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.08 15 0.010 2 0.020

Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.08 25 0.017 2 0.034

Back Horizontal 4 0.668 6 5.33 32 0.021 0.021
Vertical 4 0.668 5 5.08 25 0.017 0.017

Front Horizontal 4 0.668 2 5.33 11 0.007 0.007
Vertical 4 0.668 5 0.97 5 0.003 0.003

Corners 4 0.668 6 4.00 24 0.016 4 0.064

Apron 4x4 W1.4xW1.4 0.310 150 0.046

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.08 41 0.027 2 0.054
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.394

Inlet Structure 2

Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.08 15 0.010 2 0.020

Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.08 25 0.017 2 0.034

Back Horizontal 4 0.668 6 5.33 32 0.021 0.021
Vertical 4 0.668 5 5.08 25 0.017 0.017

Front Horizontal 4 0.668 2 5.33 11 0.007 0.007
Vertical 4 0.668 5 1.04 5 0.003 0.003

Corners 4 0.668 6 4.00 24 0.016 4 0.064

Apron 4x4 W1.4xW1.4 0.310 150 0.046

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.08 41 0.027 2 0.054
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.394



IFile Quantities.xls IJOb No. INa.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project !computed BKV IDate 8/6/99
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ITask Reinforcement Quantities ISheet 20 IOf 34

#of Total #of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibs/ft) (ft) (ft) (kips) (kips)

Inlet Structure 3

Wings Horizontal 4 0.668 8 2.50 20 0.013 2 0.027
Vertical 4 0.668 3 7.67 23 0.015 2 0.031

Sides Horizontal 4 0.668 8 5.67 45 0.030 2 0.061
Vertical 4 0.668 5 7.67 38 0.026 2 0.051

Back Horizontal 4 0.668 8 5.33 43 0.029 0.029
Vertical 4 0.668 5 7.67 38 0.026 0.026

Front Horizontal 4 0.668 5 5.33 27 0.018 0.018
Vertical 4 0.668 5 4.46 22 0.015 0.015

Corners 4 0.668 8 4.00 32 0.021 4 0.086

Apron 4x4 W1.4xW1.4 0.310 150 0.046

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 7.67 61 0.041 2 0.082
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.530

Inlet Structure 4

Wings Horizontal 4 0.668 8 2.50 20 0.013 2 0.027
Vertical 4 0.668 3 7.67 23 0.015 2 0.031

Sides Horizontal 4 0.668 8 5.67 45 0.030 2 0.061
Vertical 4 0.668 5 7.67 38 0.026 2 0.051

Back Horizontal 4 0.668 8 5.33 43 0.029 0.029
Vertical 4 0.668 5 7.67 38 0.026 0.026

Front Horizontal 4 0.668 5 5.33 27 0.018 0.018
Vertical 4 0.668 5 4.46 22 0.015 0.015

Apron 4x4 W1.4xW1.4 0.310 150 0.046

Corners 4 0.668 8 4.00 32 0.021 4 0.086

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 7.67 61 0.041 2 0.082
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.530



IFiie Quantities.xls IJob No. INo.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project !computed BKV IDate 8/6/99

~
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ITask Reinforcement Quantities ISheet 21 IOf 34

# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibs/tt) (tt) (tt) (kips) (kips)

Inlet Structure 5

Wings Horizontal 4 0.668 8 2.50 20 0.013 2 0.027
Vertical 4 0.668 3 7.67 23 0.015 2 0.031

Sides Horizontal 4 0.668 8 5.67 45 0.030 2 0.061
Vertical 4 0.668 5 7.67 38 0.026 2 0.051

Back Horizontal 4 0.668 8 5.33 43 0.029 0.029
Vertical 4 0.668 5 7.67 38 0.026 0.026

Front Horizontal 4 0.668 4 5.33 21 0.014 0.014
Vertical 4 0.668 5 3.42 17 0.011 0.011

Corners 4 0.668 8 4.00 32 0.021 4 0.086

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 7.67 61 0.041 2 0.082
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.477

In tructure 6

Wings Horizontal 4 0.668 8 2.50 20 0.013 2 0.027
Vertical 4 0.668 3 7.25 22 0.015 2 0.029

Sides Horizontal 4 0.668 8 7.67 61 0.041 2 0.082
Vertical 4 0.668 5 7.25 36 0.024 2 0.048

Back Horizontal 4 0.668 8 6.67 53 0.036 0.036
Vertical 4 0.668 5 7.25 36 0.024 0.024

Front Horizontal 4 0.668 2 6.67 13 0.009 0.009
Vertical 4 0.668 5 0.92 5 . 0.003 0.003

Corners 4 0.668 8 4.00 32 0.021 4 0.086

Horizontal 4 0.668 4 6.67 27 0.018 2 0.036
TOTAL 0.379



IFiie Quantities.xls IJOb No. INo.
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# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibsltt) (tt) (tt) (kips) (kips)

Outlet Structure 1

Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.08 15 0.010 2 0.020

Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.08 25 0.017 2 0.034

Back Horizontal 4 0.668 6 5.33 32 0.021 0.021
Vertical 4 0.668 5 5.08 25 0.017 0.017

Front Horizontal 4 0.668 2 5.33 11 0.007 0.007
Vertical 4 0.668 5 0.92 5 0.003 0.003

Corners 4 0.668 6 4.00 24 0.016 4 0.064

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.08 41 0.027 2 0.054
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.347

Ou t Structure 2

Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.08 15 0.010 2 0.020

Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.08 25 0.017 2' 0.034

Back Horizontal 4 0.668 6 5.33 32 0.021 0.021
Vertical 4 0.668 5 5.08 25 0.017 0.017

Front Horizontal 4 0.668 3 5.33 16 0.011 0.011
Vertical 4 0.668 5 1.22 6 . 0.004 0.004

Corners 4 0.668 6 4.00 24 0.016 4 0.064

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.08 41 0.027 2 0.054
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.352



IFiie Quantities.xls IJOb No. INa.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project !computed BKV IDate 8/6/99

~ FCD PCN 630-01-30 IChecked IDate

hask Reinforcement Quantities ISheet 23 IOf 34

# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibslft) (tt) (tt) (kips) (kips)

Outlet Structure 3

Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.17 16 0.010 2 0.021

Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.17 26 0.017 2 0.035

Back Horizontal 4 0.668 6 5.33 32 0.021 0.021
Vertical 4 0.668 5 5.17 26 0.017 0.017

Front Horizontal 4 0.668 4 5.33 21 0.014 0.014
Vertical 4 0.668 5 3.26 16 0.011 0.011

Corners 4 0.668 6 4.00 24 0.016 4 0.064

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.17 41 0.028 2 0.055
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.364

0 t Structure 4

Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.17 16 0.010 2 0.021

Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.17 26 0.017 2 0.035

Back Horizontal 4 0.668 6 5.33 32 0.021 0.021
Vertical 4 0.668 5 5.17 26 0.017 0.017

Front Horizontal 4 0.668 4 5.33 21 0.014 0.014
Vertical 4 0.668 5 3.26 16 . 0.011 0.011

Corners 4 0.668 6 4.00 24 0.016 4 0.064

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.17 41 0.028 2 0.055
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.364
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# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.

(Ibsltt) (tt) (tt) (kips) (kips)

Outlet Structure 5

Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.67 17 0.011 2 0.023

Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.67 28 0.019 2 0.038

Back Horizontal 4 0.668 6 5.33 32 0.021 0.021
Vertical 4 0.668 5 5.67 28 0.019 0.019

Front Horizontal 4 0.668 1 5.33 5 0.004 0.004
Vertical 4 0.668 5 0.67 3 0.002 0.002

Corners 4 0.668 6 4.00 24 0.016 4 0.064

Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.67 45 0.030 2 0.061
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029

TOTAL 0.357

Ou t Apron for Inlet Structures 5 and 6

Apron 4x4 W4.7xW4.7 1.020 361 0.368
TOTAL 0.368

Inlet for Temporary Ditch

Apron 4x4 W4.7xW4.7 1.020 868 0.885
TOTAL 0.885

Transition for Low Flow Channel

Apron 4x4 W4.7xW4.7 1.020 1937 1.976
TOTAL 1.976

Low Flow Channel

Apron 4x4 W4.7xW4.7 1.020 9248 9.433
TOTAL 9.433

Access Ramp

Apron 4x4 W4.7xW4.7 1.020 4936 5.035
TOTAL 5.035
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'IFile Quantities.xls IJob No. INo.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project Icomputed BKV IDate 8/6/99.ct FCD PCN 630-01-30 IChecked IDate

ITask Structural Excavation ISheet 25 10f 34

Description Length Width Area Depth # of Volume
(ttl (ttl (tt2 ) (tt) Locations (cu. tt) (cu. yds)

Spillway Walls

Wall 1 Footing Neatline 8.00 5.75 46.00 0.00 10 a 0.00
+ 18" width 8.00 8.75 70.00 1.00 10 700 25.93

Key 8.00 1.00 8.00 1.00 . 10 80 2.96

Panel 1 toe bottom + 18" 8.00 3.33 26.67
top (0.75: 1) 8.00 4.08 32.67 1.00
Average 29.67 1.00 30 1.10

heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 9.89 79.15 5.97
Average 61.24 5.97 366 13.54

Panel11 toe bottom + 18" 8.00 3.33 26.67
top (0.75: 1) 8.00 4.08 32.67 1.00
Average 29.67 1.00 30 1.10

heel bottom + 18" 8.00 5.42 43.33
top (0.75: 1) 8.00 10.42 83.38 6.68
Average 63.36 6.68 423 15.66

Panel 12 toe bottom + 18" 8.00 3.33 26.67
top (0.75: 1) 8.00 4.59 36.69 1.67
Average 31.68 1.67 53 1.96

heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.39 83.08 6.63
Average 63.21 6.63 419 15.51

~
Panel 13 toe bottom + 18" 8.00 3.33 26.67

top (0.75: 1) 8.00 4.58 36.66 1.67
Average 31.66 1.67 53 1.95

~
heel bottom + 18" 8.00 5.42 43.33

top (0.75: 1) 8.00 10.34 82.72 6.57
Average 63.03 6.57 414 15.33

Panel 14 toe bottom + 18" 8.00 3.33 26.67

\ top (0.75: 1) 8.00 4.58 36.66 1.67
Average 31.66 1.67 53 1.95

heel bottom + 18" 8.00 5.42 43.33
top (0.75: 1) 8.00 10.30 82.36 6.51
Average 62.85 6.51 409 15.14

Panel 15 toe bottom + 18" 8.00 3.33 26.67
top (0.75: 1) 8.00 4.59 36.69 1.67
Average 31.68 1.67 53 1.96

heel bottom + 18" 8.00 5.42 43.33
top (0.75: 1) 8.00 10.26 82.06 6.46
Average 62.70 6.46 405 14.99

Panel 16 toe bottom + 18" 8.00 3.33 26.67
top (0.75: 1) 8.00 4.58 36.66 1.67
Average 31.66 1.67 53 1.95

heel bottom + 18" 8.00 5.42 43.33
top (0.75: 1) 8.00 10.21 81.67 6.39
Average 62.50 6.39 399 14.79



· IFile Quantities.xls bob No. INa.

Computation I-il~
Iproject Southeast Phoenix Regional Drainage Basin Project IComputed BKV IDate 8/6/99

.ect FCD PCN 630-01-30 !checked IDate

hask Structural Excavation ISheet 26 10f 34

Description Length Width Area Depth # of Volume
(ft) (ft) (ft2 ) (ft) Locations (cu. ftl (cu. yds)

Panel 17 toe bottom + 18" 8.00 3.33 26.67
top (0.75:1) 8.00 4.58 36.66 1.67
Average 31.66 1.67 53 1.95

heel bottom + 18" 8.00 5.42 43.33
top (0.75: 1) 8.00 10.16 81.28 6.33
Average 62.31 6.33 394 14.60

Panel 18 toe bottom + 18" 8.00 3.33 26.67
top (0.75:1) 8.00 4.59 36.69 1.67
Average 31.68 1.67 53 1.96

heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.12 80.98 6.28
Average 62.16 6.28 390 14.45

Panel 19 toe bottom + 18" 8.00 3.33 26.67
top (0.75:1) 8.00 4.58 36.66 1.67
Average 31.66 1.67 53 1.95

heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.08 80.62 6.22
Average 61.98 6.22 385 14.27

TOTAL 5265 195.00

Wall 2 Footing Neatline 8.00 6.75 54.00 0.00 2 a 0.00
+ 18" width 8.00 9.75 78.00 1.00 2 156 5.78

Key 8.00 1.00 8.00 1.00 2 16 0.59

Panel 2 toe bottom + 18" 8.00 3.83 30.67 0.00
top (0.75:1) 8.00 4.58 36.67 1.00
Average 33.67 1.00 34

heel bottom + 18" 8.00 5.92 47.33
top (0.75: 1) 8.00 11.85 94.79 7.91
Average 71.06 7.91 562

Panel 10 toe bottom + 18" 8.00 3.83 30.67
top (0.75:1) 8.00 5.27 42.16 1.92-
Average 36.41 1.92 70 2.58

heel bottom + 18" 8.00 5.92 47.33
top (0.75: 1) 8.00 12.09 96.71 8.23
Average 72.02 8.23 593 21.95

TOTAL 768 30.91



· IFile Quantities.xls IJob'No. INa.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project Icomputed BKV IDate 8/6/99
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ITask Structural Excavation ISheet 27 10f 34

Description Length Width Area Depth # of Volume
(ft) (ft) (ft2 ) (ft) Locations (cu. ftl (cu. yds)

Wa!13 Footing Neatline 8.00 8.50 68.00 0.33 2 45 1.68
+ 18" width 8.00 11.50 92.00 1.00 2 184 6.81

Key 8.00 1.00 8.00 1.00 2 16 0.59

Panel 3 toe bottom + 18" 8.00 4.33 34.67 0.00
top (0.75:1) 8.00 5.08 40.67 1.00
Average 37.67 1.00 38

heel bottom + 18" 8.00 7.17 57.33
top (0.75: 1) 8.00 14.55 116.43 9.85
Average 86.88 9.85 856

Panel 9 toe bottom + 18" 8.00 4.33 34.67
top (0.75: 1) 8.00 6.58 52.67 3.00
Average 43.67 3.00 131 4.85

heel bottom + 18" 8.00 7.17 57.33
top (0.75: 1) 8.00 14.88 119.07 10.29
Average 88.20 10.29 908 33.62

Footing Neatline 6.00 8.50 51.00 0.33 17 0.63
+ 18" width 6.00 11.50 69.00 1.00 69 2.56

Key 6.00 1.00 6.00 1.00 6 0.22

Panel 4 toe bottom + 18" 8.00 4.33 34.67
top (0.75:1) 8.00 5.08 40.67 1.00
Average 37.67 1.00 38 1.40

heel bottom + 18" 8.00 7.17 57.33
top (0.75:1) 8.00 15.82 126.57 11.54
Average 91.95 11.54 1061 39.30

TOTAL 2269 91.66

Wall 4 Footing Neatline 6.39 9.75 62.26 0.33 2 42 1.54
+ 18" width 6.39 12.75 81.41 1.00 2 163 6.03

Key 6.39 1.00 6.39 1.00 2 13 0.47

Panel 5 toe bottom + 18" 6.39 4.83 30.86
top (0.75: 1) 6.39 5.58 35.65 1.00
Average 33.26 1.00 33 1.23

heel bottom + 18" 6.39 6.92 44.17
top (0.75:1) 6.39 16.70 106.62 13.04
Average 75.39 13.04 983 36.41

Footing Neatline 8.00 9.75 78.00 0.33 2 52 1.93
+ 18" width 8.00 12.75 102.00 1.00 2 204 7.56

Key 8.00 1.00 8.00 1.00 2 16 0.59

Panel 8 toe bottom + 18" 8.00 4.83 38.67
top (0.75:1) 8.00 7.08 56.67 3.00
Average 47.67 3.00 143 5.30

heel bottom + 18" 8.00 6.92 55.33
top (0.75: 1) 8.00 16.18 129.43 12.35
Average 92.38 12.35 1141 42.26

TOTAL 1505 103.31
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IProject Southeast Phoenix Regional Drainage Basin Project Icomputed BKV loate 8/6/99
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ITask Structural Excavation ISheet 28 10f 34

Description Length Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations (cu. ft) (cu. yds)

Wall 5 Footing Neatline 8.00 12.50 100.00 1.00 2 200 7.41
+ 18" width 8.00 15.50 124.00 1.00 2 248 9.19

Key 8.00 1.00 8.00 1.00 2 16 0.59

Panel 6 toe bottom + 18" 8.00 5.83 46.67 0.00
top (0.75: 1) 8.00 6.58 52.67 1.00
Average 49.67 1.00 50

heel bottom + 18" 8.00 9.67 77.33
top (0.75:1) 8.00 20.76 166.07 14.79
Average 121.70 14.79 1800

Panel 7 toe 'bottom + 18" 8.00 5.83 46.67
top (0.75: 1) 8.00 8.08 64.67 3.00
Average 55.67 3.00 167 6.19

heel bottom + 18" 8.00 9.67 77.33
top (0.75: 1) 8.00 20.47 163.79 14.41
Average 120.56 14.41 1737 64.35

TOTAL 2314 87.72

TOTAL FOR 1 WALL 509
TOTAL FOR BOTH WALLS 1017

Overflow Weir Structure

Neat line around floor 11.00 13.00 143.00 0.00 0 0.00
Footing + 18" each side 14.00 16.00 224.00
At Gorund Surface (2: 1) h= 12.50 20.25 22.25 450.56
Average Area 337.28 12.50 4216 156.15
TOTAL 4216 156.15

Water Quality Pump Station

Neat line around floor 12.00 14.00 168.00 1.00 168 6.22
Footing + 18" each side 15.00 17.00 255.00

. At Gorund Surface (2: 1) h= 33.00 31.50 33.50 1055.25
Average Area 655.13 33.00 21619 800.71
TOTAL 21787 806.93

Evacuation Pump Station

Neat line around floor 12.00 12.00 144.00 1.00 144 5.33
Footing + 18" each side 15.00 15.00 225.00
At Gorund Surface (2: 1) h= 34.00 32.00 32.00 1024.00
Average Area 624.50 34.00 21233 786.41
TOTAL 21377 791.74

Structure 100

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2: 1) h= 19.75 20.54 20.54 421.96
Average Area 267.87 19.75 5290 195.94
TOTAL 5290 195.94



'(File Quantities.xls IJob No. INO.

Computation I-n~
)project Southeast Phoenix Regional Drainage Basin Project Icomputed BKV IDate 8/6/99

.ect FCD PCN 630-01-30 IChecked IDate

ITask Structural Excavation ISheet 29 IOf 34

Description Length Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations (cu. ftl (cu. yds)

Structure 101

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2: 1) h= 24.13 22.73 22.73 516.73
Average Area 315.25 24.13 7607 281.74
TOTAL 7607 281.74

Structure 102

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2: 1) h= 9.12 15.23 15.23 231.85
Average Area 172.81 9.12 1576 58.37
TOTAL 1576 58.37

Structure 103

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2: 1) h= 9.12 15.23 15.23 231.85
Average Area 172.81 9.12 1576 58.37
TOTAL 1576 58.37

Structure 104

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2: 1) h= 10.09 15.71 15.71 246.86
Average Area 180.32 10.09 1819 67.39
TOTAL 1819 67.39

Structure 105

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2: 1) h= 26.51 23.92 23.92 572.25
Average Area 343.01 26.51 9093 336.79
TOTAL 9093 336.79

Structure 106

Neat line around floor 12.50 13.50 168.75 0.00 a 0.00
Footing + 18" each side 15.50 16.50 255.75
At Gorund Surface (2: 1) h= 23.75 27.38 28.38 776.77
Average Area 516.26 23.75 12261 454.12
TOTAL 12261 454.12
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· IFile Quantities.xls IJob No. INo.

Computation l-il~
lProject Southeast Phoenix Regional Drainage Basin Project Icomputed BKV IDate 8/6/99.eet FCD PCN 630-01-30 IChecked IDate

hask Structural Backfill ISheet 30 10f 34

Description Length Width Area Depth # of Volume
(ft) (ft) (ft2 ) (ft) Locations (cu. ftl (cu. yds)

Spillway Walls

Wall 1 Footing Neatline 8.00 5.75 46.00 0.00 10 0 0.00
+ 18" width 8.00 8.75 70.00 1.00 10 700 25.93

Key 8.00 1.00 8.00 1.00 10 80 2.96

Panel 1 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.00
Average 26.67 1.00 27 0.99

heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 5.97
Average 43.33 5.97 259 9.58

Panel 11 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.00
Average 26.67 1.00 27 0.99

heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.68
Average 43.33 6.68 289 10.71

Panel 12 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 45 1.65

\
heel bottom + 18" 8.00 5.42 43.33

~
top (1:1) 8.00 5.42 43.33 6.63
Average 43.33 6.63 287 10.63

~
Panel 13 toe bottom + 18" 8.00 3.33 26.67

1 top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 44 1.64

heel bottom + 18" 8.00 5.42 43.33, top (1:1) 8.00 5.42 43.33 6.57
Average 43.33 6.57 284 10.54

Panel 14 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 44 1.64

heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.51
Average 43.33 6.51 282 10.44

Panel 15 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 45 1.65

heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.46
Average 43.33 6.46 280 10.36

Panel 16 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 44 1.64

heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.39
Average 43.33 6.39 277 10.26



. IFile Quantities.xls IJob No. INo .

Computation I-il~
Southeast Phoenix Re Icomputed BKV loate 8/6/99

FCD PCN 630-01-30 IChecked IDate

Structural Backfill ISheet 31 10f 34

Description Length Width Area Depth # of Volume
(ftl (ft) (ft2

) (ftl Locations (cu. ft) (cu. ydsl

Panel 17 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 44 1.64

heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.33
Average 43.33 6.33 274 10.15

Panel 18 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 45 1.65

heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.28
Average 43.33 6.28 272 10.07

Panel 19 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 44 1.64

heel bottom + 18" 8.00 5.42 43.33
top(1:1) 8.00 5.42 43.33 6.22
Average 43.33 6.22 269 9.97

TOTAL 3962 146.75• Wall 2 Footing Neatline 8.00 6.75 54.00 0.00 2 a 0.00
+ 18" width 8.00 9.75 78.00 1.00 2 156 5.78

Key 8.00 1.00 8.00 1.00 2 16 0.59

Panel 2 toe bottom + 18" 8.00 3.83 30.67 0.00
top (1:1) 8.00 3.83 30.67 1.00
Average 30.67 1.00 31

heel bottom + 18" 8.00 5.92 47.33
top (1:1) 8.00 5.92 47.33 7.91
Average 47.33 7.91 374

Panel 10 toe bottom + 18" 8.00 3.83 30.67
top (1:1) 8.00 3.83 30.67 1.92·
Average 30.67 1.92 59 2.18

heel bottom + 18" 8.00 5.92 47.33
top (1:1) 8.00 5.92 47.33 8.23
Average 47.33 8.23 390 14.43

TOTAL 577 22.97



· )File Quantities.xls IJob No. INa.

Computation I-il~
Iproject Southeast Phoenix Regional Drainage Basin Project Icomputed BKV IDate 8/6/99.ect FCD PCN 630-01-30 IChecked IDate

ITask Structural Backfill ISheet 32 IOf 34

Description Length Width Area Depth # of Volume
(ft) (ft) (ft2 ) (ft) Locations (cu. ftl (cu. yds)

Wall 3 Footing Neatline 8.00 8.50 68.00 0.33 2 45 1.68
+ 18" width 8.00 11.50 92.00 1.00 2 184 6.81

Key 8.00 1.00 8.00 1.00 2 16 0.59

Panel 3 toe bottom + 18" 8.00 4.33 34.67 0.00
top (1:1) 8.00 4.33 34.67 1.00
Average 34.67 1.00 35

heel bottom + 18" 8.00 7.17 57.33
top (1:1) 8.00 7.17 57.33 9.85
Average 57.33 9.85 565

Panel 9 toe bottom + 18" 8.00 4.33 34.67
top (1:1) 8.00 4.33 34.67 3.00
Average 34.67 3.00 104 3.85

heel bottom + 18" 8.00 7.17 57.33
top(1:1) 8.00 7.17 57.33 10.29
Average 57.33 10.29 590 21.85

Footing Neatline 6.00 8.50 51.00 0.33 17 0.63
+ 18" width 6.00 11.50 69.00 1.00 69 2.56

Key 6.00 1.00 6.00 1.00 6 0.22

Panel 4 toe bottom + 18" 8.00 4.33 34.67
top (1:1) 8.00 4.33 34.67 1.00
Average 34.67 1.00 35 1.28

heel bottom + 18" 8.00 7.17 57.33
top (1:1) 8.00 7.17 57.33 11.54
Average 57.33 11.54 662 24.50

TOTAL 1631 63.98

Wall 4 Footing Neatline 6.39 9.75 62.26 0.33 2 42 1.54
+ 18" width 6.39 12.75 81.41 1.00 2 163 6.03

Key 6.39 1.00 6.39 1.00 2 13 0.47

Panel 5 toe bottom + 18" 6.39 4.83 30.86
top(1:1) 6.39 4.83 30.86 1.00
Average 30.86 1.00 31 1.14

heel bottom + 18" 6.39 6.92 44.17
top(1:1) 6.39 6.92 44.17 13.04
Average 44.17 13.04 576 21.33

Footing Neatline 8.00 9.75 78.00 0.33 2 52 1.93
+ 18" width 8.00 12.75 102.00 1.00 2 204 7.56

Key 8.00 1.00 8.00 1.00 2 16 0.59

Panel 8 toe bottom + 18" 8.00 4.83 38.67
top(1:1) 8.00 4.83 38.67 3.00
Average 38.67 3.00 116 4.30

heel bottom + 18" 8.00 6.92 55.33
top (1:1) 8.00 6.92 55.33 12.35
Average 55.33 12.35 683 25.31

TOTAL 1096 70.19



. IFile Quantities.xls IJob No . INo.

Computation I-il~
IProject Southeast Phoenix Regional Drainage Basin Project Icomputed BKV loate 8/6/99

.ect FCD PCN 630-01-30 IChecked IDate

ITask Structural Backfill (Sheet 33 IOf 34

Description Length Width Area Depth # of Volume
(ttl (ft) (ft2) (ttl Locations (cu. ftl (cu. yds)

WailS Footing Neatline 8.00 12.50 100.00 1.00 2 200 7.41
+ 18" width 8.00 15.50 124.00 1.00 2 248 9.19

Key 8.00 1.00 8.00 1.00 2 16 0.59

Panel 6 toe bottom + 18" 8.00 5.83 46.67 0.00
top(1:1) 8.00 5.83 46.67 1.00
Average 46.67 1.00 47

heel bottom + 18" 8.00 9.67 77.33
top (1:1) 8.00 9.67 77.33 14.79
Average 77.33 14.79 1144

Panel 7 toe .bottom + 18" 8.00 5.83 46.67
top(1:1) 8.00 5.83 46.67 3.00
Average 46.67 3.00 140 5.19

heel bottom + 18" 8.00 9.67 77.33
top(1:1) 8.00 9.67 77.33 14.41
Average 77.33 14.41 1114 41.27

TOTAL 1654 63.64

TOTAL FOR 1 WALL 368
TOTAL FOR BOTH WALLS 735

Overflow Weir Structure

Neat line around floor 11.00 13.00 143.00 1.00 143 5.30
Footing + 18" each side 14.00 16.00 224.00
At Gorund Surface (1:1) h= 12.50 14.00 16.00 224.00
Average Area 224.00 12.50 2800 103.70
TOTAL 2943 109.00

Water Quality Pump Station

Neat line around floor 12.00 14.00 168.00 1.00 168 6.22
Footing + 18" each side 15.00 17.00 255.00
At Gorund Surface (1: 1) h = 33.00 15.00 17.00 255.00
Average Area 255.00 33.00 8415 311.67
TOTAL 8583 317.89

Evacuation Pump Station

Neat line around floor 12.00 12.00 144.00 1.00 144 5.33
Footing + 18" each side 15.00 15.00 225.00
At Gorund Surface (1: 1) h= 34.00 15.00 15.00 225.00
Average Area 225.00 34.00 7650 283.33
TOTAL 7794 288.67

Structure 100

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) h= 19.75 10.67 10.67 113.78
Average Area 113.78 19.75 2247 83.23
TOTAL 2247 83.23



· IFile Quantities.xls IJob No. INo.

Computation I-il~
lproject Southeast Phoenix Regional Drainage Basin Project Icomputed BKV IDate 8/6/99

.ect FCD PCN 630-01-30 IChecked IDate

!Task Structural Backfill ISheet 34 IOf 34

Description Length Width Area Depth # of Volume
(tt) (ftl (ft2) (ft) Locations (cu. ftl (cu. yds)

Structure 101

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) h= 24.13 10.67 10.67 113.78
Average Area 113.78 24.13 2745 101.68
TOTAL 2745 101.68

Structure 102

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1: 1) h= 9.12 10.67 10.67 113.78
Average Area 113.78 9.12 1038 38.43
TOTAL 1038 38.43

Structure 103

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) h= 9.12 10.67 10.67 113.78
Average Area 113.78 9.12 1038 38.43
TOTAL 1038 38.43

Structure 104

Neat line around floor 7.67 7.67 58.78 0.00 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1: 1) h= 10.09 10.67 10.67 113.78
Average Area 113.78 10.09 1148 42.52
TOTAL 1148 42.52

Structure 105

Neat line around floor 7.67 7.67 58.78 0.00 a 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) h= 26.51 10.67 10.67 113.78
Average Area 113.78 26.51 3016 111.71
TOTAL 3016 111.71

Structure 106

Neat line around floor 12.50 13.50 168.75 0.00 0 0.00
Footing + 18" each side 15.50 16.50 255.75
At Gorund Surface (1:1) h= 23.75 15.50 16.50 255.75
Average Area 255.75 23.75 6074 224.97
TOTAL 6074 224.97
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IFile Spillway Wall, 8.33'.xls

Computation

48th street Detention Basin

Spillway Retaining Wall

8'-4" foot wall #1

GEOMETERY:
Wall Height

Wall Thickness (top)

Wall Thickness (bottom)

Wall Cover

d

Toe Length

Toe Thickness

Design Toe Cover

Soil Height on toe

Heel Length

Heel Thickness

Design Heel Cover

Total Footing Length

Total Wall Height

Barrier Width

Barrier Height

IJob No 00173-097-044 INa.

I-il~
Icompute BKV IDate 8/6/99

IChecked IDate

ISheet 10f 8

8.33 It

14.00 in

14.00 in

2.00 in

12.00 in

1.83 It

12.00 in

3.00 in

0.00 It

barrier

2.75 It

12.00 in

2.00 in

5.75 It

9.33 It

o in

o in

LOADING:
Surcharge

Eq. soil height

Barrier Weight

Barrier Impact Load

Barrier Imp?ct Load Adjusted for Wall Height

0.300 kips toe

3.00 It

0.000 kips

0.000 kip/It at top of wall

0.000 kip/It at base of wall

heel

MATERIAL PROPERTIES:
fy
Es

re

Unit weight of concrete
Ee

fe

fs

n
Unit weight of soil

Horizontial earthquake acceleration (kh)

Vertical earthquake acceleration (kv)

f
b
a
g
Coefficient of Sliding Friction (Il)

sin2(b+f)

wc"1.5 33-,Jre = ,

60.000 ksi

2.90E+07 psi

3.000 ksi

0.145 kip/It'3

3.16E+06 psi

1350 psi

20000 psi

9.189
0.100 kip/W3

0.040 9

0.027 9
28.30 0

90.00 0

0.00 0

35.00 0

0.50

Ka =
(,;o~b) • ,;o{b-g) [' +[

Kae =Ka + 3/4 kh

sin(f+g) • sin(f-a) Jl'
sin(b-g) • Sin(a+b0

0.320

0.350



I'File Spillway Wall, 8.33',xls IJob No. 00173-097-044 INo,

Computation
I-il~

I:,ro j ect 48th street Detention Basin Icomputed BKV IDate 8/6/99

.;t Spillway Retaining Wall IChecked IDate

ITask Overturning and Shear - Case 1 ISheet 2 IOf 8

OVERTURNING:

Overturning Moment: (Mo) per foot of wall:

Lever Load Factored
Force Arm Moment Factor Force Moment

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Soil 1.395 3.111 4.340 1.69 2.357 7.334
Surcharge 0.897 4.667 4.185 2.17 1.947 9.085
Barrier Impact 0.000 9.333 0.000 2.17 0.000 0.000

Total per foot of wall 2.292 Mo= 8.524 4.304 16.419

Righting Moment: (Mr) per foot of wall

Lever Load Factored
Force Arm Moment Factor Force Force

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Footing 0.834 2.875 2.397 1.300 1.084 3.116
Wall Taper 0.000 1.833 0.000 1.300 0.000 0.000
Wall 1.410 2.417 3.407 1.300 1.833 4.429
Barrier 0.000 3.000 0.000 1.300 0.000 0.000
Surcharge 0.825 4.375 3.609 2.171 1.791 7.836
Soil 2.292 4.375 10.026 1.300 2.979 13.034

• Total per foot of w Rv = 5.360 Mr= 19.439 7.687 28.415

Factor of Safety against Overturning: Mr/ Mo 2.28 > 2.0 OK

SLIDING:

Forces Causing Sliding: (Vs) Cause

Force
(kips)

Soil 1.395
Surcharge 0.897

Total per foot of wall 2.292

Forces Resisting Sliding: (Vr) Cause

Force
(kips)

Factor of Safety against Sliding:

Footing 0.834
Wall Taper 0.000
Wall 1.410

Surcharge 0.825
Soil 2.292

Total per foot of wall 5.360

J.l Vr /Vs = 1.17 < 1.5 KEY REQUIRED



'IFile Spillway Wall, 8.33'.xls !Job No. 00173-097-044

Computation

Proj ect 48th street Detention Basin

ct Spillway Retaining Wall

ITask Soil Pressures

FOOTING SOIL PRESSURES:

Resultant Vertical Force (Rv)

lcompute

IChecked

ISheet

5,3601bs

BKV

4

IDate

IDate

10f

8/6/99

8

Location of Resultant Force from the toe of the footing (x) (Mr - Mo) / Rv = 2.04 teet OK - Inside middle 1/3

Soil Pressure =-Rv / A ± Me /1 Area for 1 foot strip, A =
1= 1/12 bh"3 =

c =Footing width / 2 =
M =Rv * (Footing width / 2 - x) =

-Rv / A =
Me/I =

5.75 fl2

15.84 flA4

2.88 fl

4,4951b ofl

-932 pst

816 pSf

Toe Pressure

Heel Pressure

-Rv / A - Me / I = -1 ,748 pst

-Rv / A + Me / I = -116 pst



. IFile Spillway Wall, 8.33'.xls IJob No . 00173-097-044

Computation

I'roj ect 48th street Detention Basin

ect Spillway Retaining Wall

ITask Stem Design, LFD

LATERIAL FORCES:

ICompute

IChecked

ISheet

BKV

5

IDate 8/6/99

IDate

1of 8

Sesmic Soil 1.184 x 1.700
Soillnteria 0.092 x 1.700
Barrier Interia 0.000 x 1.700
Wallinteria 0.056 x 1.700
Wall Taper Interia 0.000 x 1.700

Total 1.332

Reduced (3/4) 0.999

Design Shear and Moment

Cause

Static Soil

Surcharge

Impact on Rail

Total

Force

(kips)

1.112 x
0.801 x
0.000 x

1.913

Factor

1.700
1.700
1.700

=

=

Load Lever Arm Moment

(kips) (ft) (kip·ft)

1.890 x 2.778 5.251
1.361 x 4.167 5.671
0.000 x 8.333 0.000

3.251 10.922

2.012 x 4.167 8.385
0.156 x 4.167 = 0.649
0.000 x 8.333 0.000
0.096 x 4.167 0.399

0.000 x 2.778 = 0.000

2.264 9.433

1.698 7.075

3.251 kips 10.922 kip·1t

CHECK SHEAR A T BASE OF STEM:

d
~Vc

DESIGN STEM FOR MOMENT:

Rn

preg

pmin

4/3 preq

pused
As required

Stem Width - cover - 1/2 Bar diameter =
~2 -../ fc bd =

Mu / ~bd2 =
0.85 fe / fy (1--../(1-2 Rn / 0.85 fe)) =

pbd =

11.69 in
13.059 kips 3.2514 kips

88.843
0.00151
0.00333
0.00201
0.00201

0.282 in2

OK

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

5
12.00 in

0.625 in

0.310 in2

0.310 in2 OK 110%

Temp & Shrinkage steel:

As required

•

Inside Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

Outside Face ,
Bar size'

Bar Spacing

Bar diameter

Bar Area

As provided

As Total

0.0025 b t = 0.420 in2

4
9.00 in

0.500 in

0.200 in2

0.267 in2

4

9.00 in

0.500 in

0.200 in2

0.267 in2

0.533 in2 OK



Spillway Wall, 8.33'.xls

Computation
IJOb No. 00173-097-044

Project 48th street Detention Basin

ct Spillway Retaining Wall

ITask Heel Design, LFD Design

LA TERIAL FORCES:

Cause

Static Soil

Surcharge

Footing

Total

Design Shear:

Design Moment:

Force Factor

(kips)

2.292 x 1.400

0.825 x 1.400

0.399 x 1.400

3.515

Design Shear x Heel Length /2 =

Icompute

IChecked

ISheet

Load

(kips)

3.208

1.155

0.558

4.922

4.922 kips

6.767 kip·ft

SKV

6

IDate

IDate

8/6/99

8

CHECK SHEAR A T BASE OF STEM:

d
if>Vc

Footing Depth - cover - 1/2 Bar diameter =
if>2 ..,Jfc bd =

9.69 in

10.824 kips > 4.9216 kips OK 220%

DESIGN HEEL FOR MOMENT:

p
pmin

4/3 preq

p. used
As required

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

/d provided

80.120
0.85 fc / fy (1-..,J(1-2 Rn / 0.85 fc)) = 0.00136

0.00333

0.00181

0.00181
pbd = 0.210 in'

5
12.00 in

0.625 in

0.310 in'

0.310 in'

33.00 in 25.00 in

OK

OK

147%

Temp & Shrinkage steel:

As required 0.0025 b t = 0.360 in'

Top Face

Bar size 4

Bar Spacing 12.00 in

Bar diameter 0.500 in

Bar Area 0.200 in'

As provided 0.200 in'

Bottom Face

Bar size 4

Bar Spacing 12.00 in

Bar diameter 0.500 in

Bar Area 0.200 in'

. As provided 0.200 in'• As Total 0.400 in' OK



IFile Spillway Wall, 8.33'.xls IJob No. 00173-097-044

Computation

Project 48th street Detention Basin

j ect Spillway Retaining Wall

ITask Toe Design, LFD

LATER/AL FORCES:

Using the soil pressures:

Soil pressure at the toe

Soil Pressure at the front face of the wall

Soil Pressure at the back face of wall

1.748 kips

1.228 kips

0.116 kips

Icomput BKV

IChecked

ISheet 7

(oate

IDate

IOf

8/6/99

8

Cause

Uniform portion of the pressure

Triangular portion

Total

Design Shear:

Design Moment:

Force

(kips)

3.205 x

0.477 x

3.682

Factor

1.700

1.700 =

Load

(kips)

5.448
0.811

6.259

6.259 kips

5.489 kip·ft

Lever Arm

(ft)

0.92

0.61

Moment

(kip-ft)

4.994

0.495

5.489

CHECK SHEAR AT BASE OF STEM:

d Footing Depth - cover - 1/2 Bar diameter = 9.69 in
",Vc "'2--1 fc bd = 10.824 kips > 6.2586 kips OK 173%

ES/GN TOE FOR MOMENT:

Rn Mu / "'bd2 = 74.098

P 0.85 fc / fy (1---1(1-2 Rn / 0.85 fc» = 0.00125
pmin 0.00333
4/3 preq 0.00167
pused 0.00167
As required pbd = 0.194 in2

Bar size 5

Bar Spacing 12.00 in

Bar diameter 0.625 in

Bar Area 0.310 in2

As provided 0.310 in2 OK' 160%

Id provided 33.00 in 25.00 in OK

Temp & Shrinkage steel:

As required 0.0025 b t = 0.360 in2

Top Face

Bar size 4

Bar Spacing 12.00 in

Bar diameter 0.500 in

Bar Area 0.200 in2

As provided 0.200 in2

• Bottom Face

Bar size 4

Bar Spacing 12.00 in

Bar diameter 0.500 in

Bar Area 0.200 in2

As provided 0.200 in2

As Total 0.400 in2 OK



Spillway Wall, 8.33'.xls

Computation
IJob No. 00173-097-044

48th street Detention Basin

Spillway Retaining Wall

Summary ASD

Icompute

IChecked

ISheet

BKV

8

IDate

'Date

IOf

8/6/99

8

8.33 0.000 0.000 0.000 SEISMIC 11.69
7.50 0.062 0.077 0.077 SEISMIC 11.69
6.67 0.269 0.176 0.269 STATIC 11.69
5.83 0.652 0.335 0.652 STATIC 11.69
5.00 1.243 0.591 1.243 STATIC 11.69
4.17 2.074 0.983 2.074 STATIC 11.69
3.33 3.176 1.547 3.176 STATIC 11.69
2.50 4.580 2.322 4.580 STATIC 11.69

1.67 6.318 3.346 6.318 STATIC 11.69
0.83 8.422 4.655 8.422 STATIC 11.69
0.00 10.922 6.289 10.922 STATIC 11.69

5 12.00 0.310

5 12.00 0.310

5 12.00 0.310

5 12.00 0.310

5 12.00 0.310

5 12.00 0.310

5 12.00 0.310

5 12.00 0.310

5' 12.00 0.310

5 12.00 0.310
5 12.00 0.310

VERTICAL WALL MOMENTS:

Moment
Height ---"S'"'"ta'""tl""'c---'S""'e""is""m:"'"lc"'·'--""Mr-ax-.- Control

(ft) (kip-ft) (kip-ft) (kip-ft) Case

Stemd

(in)

Reinforcement

Size @ Spacing

# (in)

As

(in2/ft)
P As check Pmax check

(in 2 /ft)

0.0022 0.0000 OK 0.0160 OK

0.0022 0.0020 OK 0.0160 OK

0.0022 0.0068 OK 0.0160 OK
0.0022 0.0166 OK 0.0160 OK

0.0022 0.0316 OK 0.0160 OK

0.0022 0.0528 OK 0.0160 OK

0.0022 0.0809 OK 0.0160 OK
0.0022 0.1170 OK 0.0160 OK
0.0022 . 0.1618 OK 0.0160 OK

0.0022 0.2164 OK 0.0160 OK

0.0022 0.2819 OK 0.0160 OK

• Seismic is reduced by 4/3

Wall Temp & Shrinkage Reinforceing:

Inside Face:

Outside Face:

Footing Top Reinforcing

Footing Bottom Reinforcing:

Footing Longitudinal Reinforceing:
Top Face
Bottom Face

QUANTITIES:

Pmax = 0.75(.85B 1 fclfy)(87,OOO/(87000+fy)

Size Spacing

4 9.00 in

4 9.00 in

5 12.00 in

5 12.00 in

4 12.00 in
4 12.00 in

CONCRETE

REINFORCEMENT

Description Volume

Wall 0.360

Wall Taper 0.000

Toe 0.068

Heell Stem Area 0.145

Key (12x12) 0.037

0.61 0 cublcyd 7ft

Description Size Length Number Spacing

(ft) (in)

Wall Cap 4 2.083 12.00

Wall Outside Vertical 5 8.875 12.00

Wall Inside Vertical 5 8.875 12.00

Wall Temp and Shrinkage, Inside Face 4 1.000 12

Wall Temp and Shrinkage, Outside Fa 4 1.000 12

Footing, Transverse Top 5 5.250 12.00

Footing, Transverse Bottom 5 5.250 12.00

Footing, Longitudinal Top 4 12.000 12.00

Footing, Longitudinal Bottom 4 12.000 12.00

Key (12x12) 5 4.667 10.00

Weight

(Ibs)

1.39

9.26

9.26

8.02

8.02

5.48
5.48
8.02

8.02

5.84

68.76 Ibs 7ft



•

•

•



IFile Spillway Wall, 10.25'.xls

Computation

Proj ect 48th street Detention Basin

. ect Spillway Retaining Wall

ITaSk 10'-3" foot wall #2

GEOMETERY:
Wall Height

Wall Thickness (top)

Wall Thickness (bottom)

Wall Cover

d

Toe Length

Toe Thickness
Design Toe Cover

Soil Height on toe

Heel Length

Heel Thickness

Design Heel Cover

Total Footing Length

Total Wall Height

Barrier Width

Barrier Height

IJOb No 00173-097-044 INa.

lil~
Icompute BKY IDate 8/6/99

IChecked IDate

ISheet IOf 8

10.25 ft

14.00 in

14.00 in

2.00 in

12.00 in

2.33 ft

12.00 in

3.00 in

0.00 ft
barrier

3.25 It

12.00 in

2.00 in

6.75 ft

11.25 ft

0 in

0 in

LOADING:
Surcharge

Eq. soil height

Barrier Weight
Barrier Impact Load

Barrier Impact Load Adjusted for Wall Height

0.300 kips toe

3.00 ft

0.000 kips

0.000 kip/ft at top of wall

0.000 kip/ft at base of wall

heel

MA TERIAL PROPERTIES:
fy
Es

fe

Unit weight of concrete
Ee

fe
fs

n
Unit weight of soil

Horizontial earthquake acceleration (kh)

Vertical earthquake acceleration (kv)

f

b

a
g
Coefficient of Sliding Friction (Il)

sin2(b+f)

wc"1.5 33-,Jfe =

60.000 ksi

2.90E+07 psi

3.000 ksi

0.145 kip/fth3.

3.16E+06 psi

1350 psi

20000 psi

9.189

0.100 kip/fth3

0.040 9

0.027 9
28.30 •

90.00 •

0.00 •

35.00 •

0.50

Ka =
(,;,'{b) • ';'{b-g) [ ••[

Kae =Ka + 3/4 kh

sin(f+g) • sin(f-a) J'l
sin(b-g) • Sin(a+b0

0.320

0.350



I"File Spillway Wall, 10.2S'.xls IJOb No. 00173-097-044 INa.

Computation
I-il~

Project 48th street Detention Basin IComputed BKV IDate 8/6/99

t Spillway Retaining Wall IChecked IDate

ITask Overturning and Shear - Case 1 ISheet 2 10f 8

OVERTURNING:

Overturning Moment: (Mo) per foot of wall:

Lever Load Factored
Force Arm Moment Factor Force Moment

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Soil 2.027 3.750 7.600 1.69 3.425 12.844
Surcharge 1.081 5.625 6.080 2.17 2.347 13.199
Barrier Impact 0.000 11.250 0.000 2.17 0.000 0.000

Total per foot of wall 3.107 Mo= 13.679 5.771 26.043

Righting Moment: (Mr) per foot of wall

Lever Load Factored
Force Arm Moment Factor Force Force

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Footing 0.979 3.375 3.303 1.300 1.272 4.294
Wall Taper 0.000 2.333 0.000 1.300 0.000 0.000
Wall 1.734 2.917 5.057 1.300 2.254 6.575
Barrier 0.000 3.500 0.000 1.300 0.000 0.000
Surcharge 0.975 5.125 4.997 2.171 2.117 10.848
Soil 3.331 5.125 17.073 1.300 4.331 22.194

Total per foot of w Rv - 7.019 Mr= 30.430 9.974 43.912

Factor of Safety against Overturning: Mrl Mo 2.22 > 2.0 OK

SLIDING:

Forces Causing Sliding: (Vs) Cause

Force
(kips)

Soil 2.027
Surcharge 1.081

Total per foot of wall 3.107

Forces Resisting Sliding: (Vr) Cause

Force
(kips)

• Factor of Safety against Sliding:

Footing 0.979
Wall Taper 0.000
Wall 1.734
Surcharge 0.975

Soil 3.331

Total per foot of wall 7.019

Jl Vr I Vs = 1.13 < 1.5 KEY REQUIRED



. 'File Spillway Wall, 10.25'.xls IJOb No. 00173-097-044

Computation

Proj ect 48th street Detention Basin

ct Spillway Retaining Wall

ITaSk Soil Pressures

FOOTING SOIL PRESSURES:

Resultant Vertical Force (Rv)

ICompute

IChecked

ISheet

7,019 Ibs

BKV

4

IDate

IDate

8/6/99

8

Location of Resultant Force from the toe of the footing (x) (Mr - Mo) I Rv = 2.39 teet OK -Inside middle 1/3

Soil Pressure = -Rv I A ± Me II Area for 1 foot strip, A =

I =1/12 bh"3 =
e = Footing width I 2 =

M = Rv * (Footing width I 2 - x) =

-Rv I A =

M ell =

6.75 ft2

25.63 ftA4

3.38 ft

6,9381b oft

-1,040 pSf

914 pst

Toe Pressure

Heel Pressure

-Rv I A - Me II = -1,954 pst

-Rv/A+Me/l= -126 pst



Spillway Wall, 10.25'.xls

Computation
IJOb No. 00173-097-044

Project 48th street Detention Basin

ect Spillway Retaining Wall

ITask Stem Design, LFD

)compute BKV

IChecked

ISheet 5

lnate

)nate

10f

816199

8

Sesmic Soil 1.791 x 1.700

Soil Interia 0.133 x 1.700
Barrier Interia 0.000 x 1.700

Wallinteria 0.069 x 1.700

Wall Taper Interia 0.000 x 1.700

Total 1.993

Reduced (314) 1.495

Force Factor

(kips)

LATERIAL FORCES:

Cause

Static Soil

Surcharge

Impact on Rail

Total

Design Shear and Moment

1.682 x
0.985 x
0.000 x

2.667

1.700

1.700

1.700

Load Lever Arm Moment

(kips) (tt) (kip·tt)

2.860 x 3.417 = 9.771

1.674 x 5.125 8.580

0.000 x 10.250 0.000

4.534 18.351

3.044 x 5.125 15.603

0.227 x 5.125 1.161
0.000 x 10.250 0.000

0.118 x 5.125 0.604

0.000 x 3.417 0.000

3.389 17.368

2.542 13.026

4.534 kips 18.351 kip·ft

CHECK SHEAR AT BASE OF STEM:

d
~Vc

DESIGN STEM FOR MOMENT:

Rn

preg
pmin
413 preq

pused
As required

Bar size

Bar Spacing

Bar diameter

.Bar Area

As provided

Temp & Shrinkage steel:

As required

Inside Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As proVided

Ou1side Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

As Total

Stem Width - cover - 1/2 Bar diameter =
~2" fc bd =

Mu 1~bd2 =
0.85 fc 1fy (1-"(1-2 Rn 10.85 fc)) =

pbd =

0.0025 b t =

11.56 in

12.919 kips 4.5341 kips

152.518

0.00262
0.00333

0.00350

0.00333

0.463 in2

7
12.00 in

0.875 in

0.600 in2

0.600 in2 OK 130%

0.420 in2

4

9.00 in

0.500 in

0.200 in2

0.267 in2

4

9.00 in

0.500 in

0.200 in2

0.267 in2

0.533 in2 OK

OK



Spillway Wall, 10.2S'.xls

Computation
IJOb No. 00173-097-044

Project 48th street Detention Basin

ct Spillway Retaining Wall

ITaSk Heel Design, LFD Design

LATERIAL FORCES:

Cause

Static Soil

Surcharge

Footing

Total

Design Shear:

Design Moment:

Force Factor

(kips)

3.331 x 1.400

0.975 x 1.400

0.471 x 1.400

4.778

Design Shear x Heel Length 12 =

ICompute

IChecked

ISheet

Load

(kips)

4.664

1.365

0.660

6.689

6.689 kips

10.869 kip·ft

BKY

6

IDate

IDate

8/6/99

8

CHECK SHEAR AT BASE OF STEM:

d Footing Depth - cover - 1/2 Bar diameter = 9.69 in
~Vc ~2 --Ifc bd = 10.824 kips > 6.6885 kips OK 162%

DESIGN HEEL FOR MOMENT:

Rn Mu 1~bd2 = 128.682

P 0.85 fe / fy (1---1(1-2 Rn 10.85 fe)) = 0.00220
pmin 0.00333
4/3 preq 0.00294
pused 0.00294
As required pbd = 0.341 in2

Bar size 5
Bar Spacing 12.00 in

Bar diameter 0.625 in

Bar Area 0.310 in2

As provided • 0.310 in2 NOGO 91%

Id provided 39.00 in 25.00 in OK

Temp &Shrinkage steel:

As required 0.0025 b t = 0.360 in2

Top Face

Bar size 4

Bar Spacing 12.00 in

Bar diameter 0.500 in

Bar Area 0.200 in 2

As provided 0.200 in2

Bottom Face

Bar size 4

Bar Spacing 12.00 in

Bar diameter 0.500 in

Bar Area 0.200 in2

As provided 0.200 in'

As Total 0.400 in2 OK



Spillway Wall, 10.2S'.xls

Computation
IJob No. 00173-097-044

Project 48th street Detention Basin

ject Spillway Retaining Wall

ITask Toe Design, LFD

LATERIAL FORCES:

Using the soil pressures:

Soil pressure at the toe

Soil Pressure at the front face of the wall

Soil Pressure at the back face of wall

lcomput BKV

Ichecked

ISheet 7

1.954 kips

1.322 kips

0.126 kips

IDate

loate

1of

8/6/99

8

Cause

Uniform portion of the pressure
Triangular portion

Total

Design Shear:
Design Moment:

Force

(kips)

4.558 x
0.737 x

5.295

Factor

1.700
1.700 =

Load

(kips)

7.749
1.253

9.002

9.002 kips

10.015 kip·tt

Lever Arm

(ft)

1.17
0.78

Moment

(kip-ft)

9.041
0.974

10.015

CHECK SHEAR AT BASE OF STEM:

d Footing Depth - cover - 1/2 Bar diameter = 9.69 in
~Vc ~2-'/ fc bd = 10.824 kips > 9.0018 kips OK 120%

. ESIGN TOE FOR MOMENT:

Rn Mu 1~bd2 = 106.577

P 0.85 fc 1fy (1--,/(1-2 Rn 10.85 fc» = 0.00182
pmin 0.00333
413 preq 0.00242
pused 0.00242
As required pbd = 0.281 in2

Bar size 5
Bar Spacing 12.00 in

Bar diameter 0.625 in

Bar Area 0.310 in2

As provided 0.310 in2 OK 110%

Id provided 39.00 in 25.00 in OK

Temp & Shrinkage steel:

As required 0.0025 b t = 0.360 in2

Top Face

Bar size 4
Bar Spacing 12.00 in

Bar diameter 0.500 in

Bar Area 0.200 in2

As provided 0.200 in2

Bottom Face

Bar size 4
Bar Spacing 12.00 in

Bar diameter 0.500 in

Bar Area 0.200 in2

As provided 0.200 in2

As Total 0.400 in2 OK



IF'ile Spillway Wall, 10.25'.xls IJob No. 00173-097-044 INo.

Computation
Hl~

48th street Detention Basin Icompute BKV loate 8/6/99

Spillway Retaining Wall IChecked loate

ITask SummaryASD ISheet 8 IOf 8

VERTICAL WALL MOMENTS:

Moment Reinforcement

Height Static SeismiC· Max. Control Stem d Size @ Spacing As P As check Prnax check

(ft) (kip-ft) (kip-ft) (kip-ft) Case (in) # (in) (in2/ft) (in2/ft)

10.25 0.000 0.000 0.000 SEISMIC 11.69 5 12.00 0.310 0.0022 0.0000 OK 0.0160 OK

9.23 0.096 0.131 0.131 SEISMIC 11.69 5 12.00 0.310 0.0022 0.0033 OK 0.0160 OK

8.20 0.421 0.305 0.421 STATIC 11.69 5 12.00 0.310 0.0022 0.0107 OK 0.0160 OK

7.18 1.036 0.594 1.036 STATIC 11.69 5 12.00 0.310 0.0022 0.0263 OK 0.0160 OK

6.15 1.998 1.067 1.998 STATIC 11.69 5 12.00 0.310 0.0022 0.0508 OK 0.0160 OK

5.13 3.366 1.794 3.366 STATIC 11.69 5 12.00 0.310 0.0022 0.0858 OK 0.0160 OK

4.10 5.199 2.845 5.199 STATIC 11.69 5 12.00 0.310 0.0022 0.1329 OK 0.0160 OK
3.08 7.556 4.292 7.556 STATIC 11.69 5 12.00 0.310 0.0022 0.1939 OK 0.0160 OK

2.05 10.494 6.203 10.494 STATIC 11.69 5 12.00 0.310 . 0.0022 0.2707 OK 0.0160 OK

1.03 14.073 8.650 14.073 STATIC 11.56 7 12.00 0.600 0.0043 0.3693 OK 0.0160 OK

0.00 18.351 11.702 18.351 STATIC 11.56 7 12.00 0.600 0.0043 0.4625 OK 0.0160 OK

• Seismic is reduced by 4/3 Prnax =0.75(.85B 1 fc/fy)(87,000/(87000+fy)

Wall Temp & Shrinkage Reinforceing: Size Spacing

Inside Face: 4 9.00 in

Outside Face: 4 9.00 in

Footing Top Reinforcing 5 12.00 in

Footing Bottom Reinforcing: 5 12.00 in

Footing Longitudinal Reinforceing:
Top Face 4 12.00 in

Bottom Face 4 12.00 in

QUANTITIES:

CONCRETE

REINFORCEMENT

Description Volume

Wall 0.443

Wall Taper 0.000

Toe 0.086

Heel/ Stem Area 0.164

Key (12x12) 0.037

0.730 cubiC yd 7ft

Description Size Length Number Spacing

(ft) (in)

Wall Cap 4 2.083 12.00

Wall Outside Vertical 7 10.792 12.00

Wall Inside Vertical 5 10.792 12.00

Wall Temp and Shrinkage, Inside Face 4 1.000 15

Wall Temp and Shrinkage, Outside Fa 4 1.000 15

Footing, Transverse Top 5 6.250 12.00

Footing, Transverse Bottom 5 6.250 12.00

Footing, Longitudinal Top 4 12.000 12.00

Footing, Longitudinal Bottom 4 12.000 12.00

Key (12x12) 5 4.667 10.00

Weight

(Ibs)

1.39

22.06

11.26

10.02

10.02

6.52

6.52

8.02

8.02

5.84

89.66 Ibs I ft



•

•

•



IFile Spillway Wall, 13.33',xls

Computation

Project 48th street Detention Basin

ject Spillway Retaining Wall

ITask 13'-4" foot wall #3

GEOMETERY:
Wall Height

Wall Thickness (top)

Wall Thickness (bottom)

Wall Cover

d

Toe Length

Toe Thickness

Design Toe Cover

Soil Height on toe

Heel Length

Heel Thickness

Design Heel Cover

Total Footing Length

Total Wall Height

Barrier Width

Barrier Height

IJob No 00173-097-044 INa.

Fil~
lcompute BKV IDate 8/6/99

IChecked IDate

ISheet
1
Of 8

13.33 It

14.00 in

14.00 in

2.00 in

12.00 in

2.83 It

16.00 in

3.00 in

0.00 It

barrier

4.50 fl

16.00 in

2.00 in

8.50 It

14.67 It

o in

o in

LOADING:
Surcharge

Eq. soil height

Barrier Weight

Barrier Impact Load

Barrier Impact Load Adjusted for Wall Height

0.300 kips

3.00 It

0.000 kips

0.000 kip/lt at top of wall

0.000 kip/fl at base of wall

'.--_-'-......._--'-"j'el

MATERIAL PROPERTIES:
fy
Es

fe

Unit weight of concrete
Ee

fe
fs

n
Unit weight of soil

Horizontial earthquake acceleration (kh)

Vertical earthquake acceleration (kv)

f
b

a
g
Coefficient of Sliding Friction (Jl)

we"1.5 33.,Jfe =

60.000 ksi

2.90E+07 psi

3.000 ksi

0.145 kip/ftA 3

3.16E+06 psi

1350 psi

20000 psi

9.189
0.100 kip/ltA3

0.040 9
0.027 9

28.30 0

90.00 0

0.00 0

35.00 0

0.50

Ka =
1,;o'lb). ';'Ib-g) [, f

Kae =Ka + 3/4 kh

sin2 (b+f)

sin(f+g) • sin(f-a) J11
sin(b-g) • Sin(a+b0

0.320

0.350



[File Spillway Wall, 13.33'.xls IJOb No. 00173-097-044 INo.

Computation
I-il~

!:.roject 48th street Detention Basin lcomputed BKV IDate 8/6/99

.t Spillway Retaining Wall IChecked IDate

ITask Overturning and Shear· Case 1 ISheet 2 IOf 8

OVERTURNING:

Overturning Moment: (Mo) per foot of wall:

Lever Load Factored
Force Arm Moment Factor Force Moment

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Soil 3.444 4.889 16.840 1.69 5.821 28.459

Surcharge 1.409 7.333 10.333 2.17 3.059 22.434

Barrier Impact 0.000 14.667 0.000 2.17 0.000 0.000

Total per foot of wall 4.854 Mo= 27.173 8.880 50.893

Righting Moment: (Mr) per foot of wall

Lever Load Factored
Force Arm Moment Factor Force Force

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Footing 1.643 4.250 6.984 1.300 2.136 9.079

Wall Taper 0.000 2.833 0.000 1.300 0.000 0.000

Wall 2.256 3.417 7.706 1.300 2.932 10.018

Barrier 0.000 4.000 0.000 1.300 0.000 0.000

Surcharge 1.350 6.250 8.438 2.171 2.931 18.318

Soil 6.000 6.250 37.500 1.300 7.800 48.750

Total per foot of w Rv = 11.249 Mr= 60.628 15.799 86.166

Factor of Safety against Overturning: Mrl Mo 2.23 > 2.0 OK

SLIDING:

Forces Causing Sliding: 01s)

Forces Resisting Sliding: 01r)

Factor of Safety against Sliding:

Force

Cause (kips)

Soil 3.444

Surcharge 1.409

Total per foot of wall 4.854

Force

Cause (kips)

Footing 1.643

Wall Taper 0.000

Wall 2.256

Surcharge 1.350

Soil 6.000

Total per foot of wall 11.249

/l Vr 1Vs = 1.16 < 1.5 KEY REQUIRED



Spillway Wall, 13.33'.xls

Computation
IJOb No. 00173-097-044

[project 48th street Detention Basin

.ct Spillway Retaining Wall

ITask Soil Pressures

FOOTING SOIL PRESSURES:

Resultant Vertical Force (Rv)

ICompute

IChecked

ISheet

11,2491bs

SKV

4

IDate

IDate

10f

8/6/99

8

Location of Resultant Force from the toe of the footing (x) (Mr - Mo) I Rv = 2.97 teet OK - Inside middle 1/3

Soil Pressure =-Rv I A ± Me II Area for 1 foot strip, A =
1= 1/12 bh"3 =

e =Footing width 12 =
M =Rv * (Footing width I 2 - x) =

-Rv I A =
Mell =

8.50 fl2

51.18 flA4

4.25 fl

14,353Ib'fl

-1,323 pst

1,192 pst

Toe Pressure

Heel Pressure

-Rv I A - Me II = -2,515 pst

-Rv I A + Me I I = -131 pst



· !File Spillway Wall, 13.33'.xls IJob No. 00173-097-044

Computation

Iproject 48th street Detention Basin

_ect Spillway Retaining Wall

ITask Stem Design, LFD

LATERIAL FORCES:

ICompute

IChecked

ISheet

BKV

5

IDate

IDate

8/6/99

8

Sesmic Soil 3.030 x 1.700
Soil Interia 0.240 x 1.700
Barrier Interia 0.000 x 1.700

Wallinteria 0.090 x 1.700
Wall Taper Interia 0.000 x 1.700

Total 3.361

Reduced (3/4) 2.520

Design Shear and Moment

Cause

Static Soil

Surcharge

Impact on Rail

Total

Force

(kips)

2.847 x
1.281 x
0.000 x

4.128

Factor

1.700
1.700
1.700

Load Lever Arm Moment

(kips) (tt) (kip-tt)

4.839 x 4.444 21.508
2.178 x 6.667 14.518

0.000 x 13.333 0.000

7.017 36.026

5.152 x 6.667 34.344
0.408 x 6.667 2.720
0.000 x 13.333 0.000

0.153 x 6.667 1.023

0.000 x 4.444 0.000

5.713 38.086

4.285 28.565

7.017 kips 36.026 kip·ft

CHECK SHEAR AT BASE OF STEM:

d
~Vc

DESIGN STEM FOR MOMENT:

Rn

preg
pmin
4/3 preq

pused
As required

Bar size

Bar Spacing

Bar diameter

-Bar Area

As provided

Temp & Shrinkage steel:

As required

Inside Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

Outside Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

As Total

Stem Width - cover - 1/2 Bar diameter =
~2..J fc bd =

Mu / ~bd' =
0.85 fc / fy (1-..J(1-2 Rn / 0.85 fc)) =

pbd =

0.0025 b t =

11.50 in
12.850 kips 7.0171 kips

302.679
0.00539
0.00333
0.00718
0.00539

0.743 in'

8
12.00 in

1.000 in

0.790 in'

0.790 in' OK 106%

0.420 in'

4
9.00 in

0.500 in

0.200 in'

0.267 in'

4

9.00 in

0.500 in

0.200 in'

0.267 in'

0.533 in' OK

OK



IFile Spillway Wall, 13.33'.xls IJOb No. 00173-097-044

Computation

_roject

ub)ect

48th street Detention Basin

Spillway Retaining Wall

Heel Design, LFD Design

Icompute

IChecked

!Sheet

BKV

6

IDate

IDate

8/6/99

8

LATERIAL FORCES:

Cause

Static Soil

Surcharge

Footing

Total

Force

(kips)

6.000

1.350

0.870

8.220

x
x
x

Factor

1.400

1.400

1.400

Load

(kips)

8.400
1.890

1.218

11.508

Design Shear:

Design Moment: Design Shear x Heel Length 12 =
11.508 kips

25.893 kip·ft

CHECK SHEAR AT BASE OF STEM:

d Footing Depth - cover - 1/2 Bar diameter = 13.56 in
cj>Vc cj>2 ..Jfc bd = 15.154 kips > 11.508 kips OK 132%

DESIGN HEEL FOR MOMENT:

Rn Mu 1cj>bd' = 156.409

P 0.85 fc 1fy (1-..J(1-2 Rn 10.85 fc)) = 0.00269
pmin 0.00333
4/3 P req 0.00359
pused 0.00333
As required pbd = 0.543 in'

Bar size 7

Bar Spacing 12.00 in

Bar diameter 0.875 in

Bar Area 0.600 in'
As provided 0.600 in' OK 111%

Id provided 54.00 in 35.00 in OK

Temp & Shrinkage steel:

As required

Top Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

Bottom Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

As Total

0.0025 b t = 0.480 in'

5

12.00 in

0.625 in

0.310 in'
0.310 in'

5

12.00 in

0.625 in

0.310 in'

0.310 in'

0.620 in' OK



Spillway Wall, 13.33'.xls

Computation

Iproject 48th street D.etention Basin

ISubject Spillway Retaining Wall

ITask Toe Design, LFD

LATERIAL FORCES:

Using the soil pressures:

Soil pressure at the toe

Soil Pressure at the front face of the wall

Soil Pressure at the back face of wall

IJob No. 00173-097-044

Icomput BKV

IChecked

ISheet 7

2.515 kips

1.721 kips

0.131 kips

IDate 8/6/99

IDate

IOf 8

Cause

Uniform portion of the pressure

Triangular portion

Total

Design Shear:

Design Moment:

Force

(kips)

7.127 x
1.126 x

8.252

Factor

1.700

1.700

Load

(kips)

12.115

1.914

14.029

14.029 kips

18.971 kip·ft

Lever Arm

(ft)

1.42

0.94

Moment

(kip-ft)

17.164

1.807

18.971

CHECK SHEAR AT BASE OF STEM:

d Footing Depth - cover - 1/2 Bar diameter = 13.69 in
~Vc ~2 -.J fc bd = 15.294 kips > 14.029 kips OK 109%

DESIGN TOE FOR MOMENT:

Rn Mu / ~bd2 = 83.204

P 0.85 fc / fy (1- (1-2 Rn / 0.85 fc)) = 0.00141
pmin 0.00333
4/3 P req 0.00188
pused 0.00188
As required pbd = 0.309 in2

Bar size 5

Bar Spacing 12.00 in

Bar diameter 0.625 in

Bar Area 0.310 in2

As provided 0.310 in2 OK 100%

/d provided 54.00 in 25.00 in OK

Temp & Shrinkage steel:

As required 0.0025 b t = 0.480 in2

Top Face

Bar size 5

Bar Spacing 12.00 in

Bar diameter 0.625 in

Bar Area 0.310 in2

As provided 0.310 in2

Bottom Face

Bar size 5

Bar Spacing 12.00 in

Bar diameter 0.625 in

Bar Area 0.310 in2

As provided 0.310 in2

As Total 0.620 in2 OK



IFile Spillway Wall, 13.33'.xls IJob No. 00173-097-044

Computation

- - j ect 48th street Detention Basin

j ect Spillway Retaining Wall

ITask Summary ASD

VERTICAL WALL MOMENTS:

Icompute

IChecked

ISheet

BKV

8

IDate

IDate

10 £

8/6/99

8

Moment
--'S""t"'at""'lc-""S""'el""'sm=lc""-,MrT':'Cax..,-.- Control

(kip-tt) (kip-tt) (kip-tt) Case

5 12.00 0.310 0.0022
6 12.00 0.440 0.0032
6 12.00 0.440 0.0032
6 12.00 0.440 0.0032
6 12.00 0.440 0.0032
6 12.00 0.440 0.0032
6 12.00 0.440 0.0032
6 12.00 0.440 0.0032

8 12.00 0.790 0.0057
8 12.00 0.790 0.0057
8 12.00 0.790 0.0057

Height

(tt)

13.33
12.00
10.67

9.33
8.00
6.67
5.33

4.00
2.67
1.33
0.00

0.000
0.167
0.753
1.887
3.699
6.318
9.872

14.491
20.304
27.439
36.026

0.000
0.278
0.655
1.285
2.322
3.922
6.237
9.425

13.637
19.031
25.758

0.000 SEISMIC

0.278 SEISMIC

0.753 STATIC

1.887 STATIC
3.699 STATIC

6.318 STATIC
9.872 STATIC

14.491 STA TIC

20.304 STATIC

27.439 STATIC

36.026 STATIC

Stem d

(in)

11.69
11.63
11.63
11.63
11.63
11.63
11.63
11.63

11.50
11.50
11.50

Reinforcement

Size @ Spacing

# (in)

As

(in2/tt)
P As check Pmax check

(in2/ft)

0.0000 OK 0.0160 OK

0.0071 OK 0.0160 OK

0.0192 OK 0.0160 OK

0.0483 OK 0.0160 OK

0.0949 OK 0.0160 OK

0.1627 OK 0.0160 OK
0.2558 OK 0.0160 OK

0.3784 OK 0.0160 OK

0.4800 OK 0.0160 OK

0.5566 OK 0.0160 OK

0.7433 OK 0.0160 OK

• Seismic is reduced by 4/3

Wall Temp & Shrinkage Reinforceing:

Inside Face:

Outside Face:

Footing Top Reinforcing

Footing Bottom Reinforcing:

Footing Longitudinal Reinforceing:

Top Face

Bottom Face

QUANTITIES:

Pmax =0.75(.85B, fclfy)(87,OOO/(87000+fy)

Size Spacing

4 9.00 in

4 9.00 in

7 12.00 in

5 12.00 in

5 12.00 in

5 12.00 in

CONCRETE

REINFORCEMENT

Description Volume

Wall 0.576
Wall Taper 0.000
Toe 0.140
Heel I Stem Area 0.280
Key (12x12) 0.037

1.033 cubiC yd 7ft

Description Size Length Number Spacing

(ft) (in)

Wall Cap 4 2.083 12.00
Wall Outside Vertical 8 14.208 12.00
Wall Inside Vertical 5 14.208 12.00
Wall Temp and Shrinkage, Inside Face 4 1.000 19
Wall Temp and Shrinkage, Outside Fa 4 1.000 19
Footing, Transverse Top 7 8.000 12.00
Footing, Transverse Bottom 5 8.000 12.00

Footing, Longitudinal Top 5 12.000 12.00

Footing, Longitudinal Bottom 5 12.000 12.00
Key (12x12) 5 4.667 10.00

Weight

(Ibs)

1.39
37.94
14.82
12.69
12.69
16.35

8.34
12.52

12.52
5.84

135.10 Ibs7ft



•

•

•
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IFile Spillway Wall, 15.00'.xls

Computation

Proj ect 48th street Detention Basin

Subject Spillway Retaining Wall

ITask 15'-0" foot wall #4

GEOMETERY:
Wall Height
Wall Thickness (top)

Wall Thickness (bottom)

Wall Cover

d

Toe Length

Toe Thickness
Design Toe Cover
Soil Height on toe

Heel Length

Heel Thickness

Design Heel Cover

Total Footing Length

Total Wall Height

Barrier Width

Barrier Height

LOADING:
Surcharge

Eq. soil height

Barrier Weight
Barrier Impact Load
Barrier Impact Load Adjusted for Wall Height

IJOb No 00173-097-044 INO

I-il~
ICompute BKV IDate 8/6/99

IChecked IDate

ISheet
1
of 8

15.00 It

14.00 in
14.00 in

2.00 in

12.00 in

3.33 It

16.00 in
3.00 in

0.00 It

barrier

5.25 It

16.00 in

2.00 in

9.75 It

16.33 It

o in

o in

0.300 kips

3.00 It toe

0.000 kips

0.000 kip/It at top of wall

0.000 kip/It at base of wall

MA TERIAL PROPERTIES:
fy
Es

fc

Unit weight of concrete
Ec

fc

fs

n

Unit weight of soil

Horizontial earthquake acceleration (kh)

Vertical earthquake acceleration (kv)

f

b

a
g
Coefficient of Sliding Friction (fl)

sin2(b+f)

wcJl 1.5 33..,Jfc =

60.000 ksi

2.90E+07 psi

3.000 ksi

0.145 kip/ft'3

3.16E+06 psi

1350 psi

20000 psi

9.189
0.100 kip/ft'3

0.040 9

0.027 9
28.30 0

90.00 0

0.00 0

35.00 0

0.50

Ka =

Kae =Ka + 3/4 kh

sin(f+g) • sin(f-a) J'l
sin(b-g) • Sin(a+b0

0.320

0.350



IFile Spillway Wall, 15.00'.xls IJOb No. 00173-097-044 INo.

Computation
I-il~

roject 48th street Detention Basin Icomputed BKV IDate 8/6/99

ject Spillway Retaining Wall IChecked IDate

ITask Overturning and Shear - Case 1 ISheet 2 IOf 8

OVERTURNING:

Overturning Moment: (Mo) per foot of wall:

Lever Load Factored
Force Arm Moment Factor Force Moment

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Soil 4.272 5.444 23.258 1.69 7.219 39.305
Surcharge 1.569 8.167 12.815 2.17 3.407 27.822
Barrier Impact 0.000 16.333 0.000 2.17 0.000 0.000

Total per foot of wall 5.841 Mo= 36.073 10.626 67.128

Righting Moment: (Mr) per foot of wall

Lever Load Factored
Force Arm Moment Factor Force Force

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Footing 1.885 4.875 9.189 1.300 2.451 11.946
Wall Taper 0.000 3.333 0.000 1.300 0.000 0.000
Wall 2.538 3.917 9.939 1.300 3.299 12.920
Barrier 0.000 4.500 0.000 1.300 0.000 0.000
Surcharge 1.575 7.125 11.222 2.171 3.419 24.363
Soil 7.875 7.125 56.109 1.300 10.238 72.942

Total per foot of w Rv = 13.873 Mr = 86.459 19.406 122.171

Factor of Safety against Overturning: Mrl Mo 2.40 > 2.0 OK

SLIDING:

Forces Causing Sliding: (Vs) Cause

Force
(kips)

Soil 4.272
Surcharge 1.569

Total per foot of wall 5.841

Forces Resisting Sliding: (Vr)

Factor of Safety against Sliding:

Cause

Footing

Wall Taper
Wall

Surcharge

Soil

Total per foot of wall

Force

(kips)

1.885
0.000

2.538
1.575

7.875

13.873

f.l Vr 1Vs = 1.19 < 1.5 KEY REQUIRED



Spillway Wall, 15.00'.xls

Computation

Project 48th street Detention Basin

,ubj ect Spillway Retaining Wall

ITask Soil Pressures

FOOTING SOIL PRESSURES:

Resultant Vertical Force (Rv)

IJOb No. 00173-097-044

Icompute BKV

IChecked

ISheet 4

13,873 Ibs

IDate 8/6/99

IDate

10f 8

Location of Resultant Force from the toe of the footing (x) (Mr - Mo) I Rv = 3.63 teel OK - Inside middle 1/3

Soil Pressure =-Rv I A ± Me II Area for 1 foot strip, A =
1= 1/12 bh"3 =

c =Footing width I 2 =
M = Rv • (Footing width I 2 - x) =

-Rv I A =

M ell =

9.75 ft'

77.24 ft'4

4.88 ft

17,242 Ib·ft

-1,423 pst

1,088 pst

Toe Pressure

Heel Pressure

-Rv/A-Mc/l = -2,511 pst

-Rv I A + Me I I = -335 pst



Spillway Wall, 15.00'.xls

Computation
IJob No. 00173-097-044

48th street Detention Basin

ct Spillway Retaining Wall

Stem Design, LFD

LATERIAL FORCES:

ICompute

IChecked

ISheet

BKV

5

'oate

IOf

8/6/99

8

Sesmic Soil 3.835 x 1.700

Soil Interia 0.315 x 1.700

Barrier Interia 0.000 x 1.700

Wallinteria 0.102 x 1.700

Wall Taper Interia 0.000 x 1.700

Total 4.252

Reduced (3/4) 3.189

Cause

Static Soil

Surcharge

Impact on Rail

Total

Design Shear and Moment

Force

(kips)

3.603 x
1.441 x
0.000 x

5.044

Factor Load Lever Arm Moment

(kips) (tt) (kip·tt)

1.700 = 6.125 x 5.000 = 30.624

1.700 2.450 x 7.500 18.374

1.700 0.000 x 15.000 0.000

8.575 48.998

6.520 x 7.500 48.899

0.536 x 7.500 4.016

0.000 x 15.000 0.000

0.173 x 7.500 1.294

0.000 x 5.000 0.000

7.228 54.210

5.421 40.657

8.575 kips 48.998 kip·ft

CHECK SHEAR AT BASE OF STEM:

d
~Vc

DESIGN STEM FOR MOMENT:

Rn

preg
pmin

4/3 preq

pused

As required

Bar size

Bar Spacing

Bar diameter

-Bar Area

As provided

Temp & Shrinkage steel:

As required

Inside Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

Outside Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

As Total

Stem Width - cover - 1/2 Bar diameter =
~2" fc bd =

Mu / ~bd2 =
0.85 fc / fy (1-"(1-2 Rn / 0.85 fc)) =

pbd =

0.0025 b t =

11.56 in

12.919 kips 8.5747 kips

407.227

0.00744

0.00333

0.00992

0.00744

1.032 in2

7

6.00 in

0.875 in

0.600 in2

1.200 in2 OK 116%

0.420 in2

4

9.00 in

0.500 in

0.200 in2

0.267 in2

4

9.00 in

0.500 in

0.200 in2

0.267 in2

0.533 in2 OK

OK



Spillway Wall, 15.00'.xls

Computation
IJob No. 00173-097-044

Proj ect 48th street Detention Basin

ct Spillway Retaining Wall

ITaSk Heel Design, LFD Design

LATERIAL FORCES:

Cause

Static Soil

Surcharge

Footing

Total

Design Shear:
Design Moment:

Force Factor
(kips)

7.875 x 1.400

1.575 x 1.400 =
1.015 x 1.400

10.465

Design Shear x Heel Length 12 =

lcompute

IChecked

ISheet

Load

(kips)

11.025

2.205

1.421

14.651

14.651 kips
38.459 kipoft

BKV

6

IDate

IDate

8/6/99

8

CHECK SHEAR ATBASE OF.STEM:

d Footing Depth - cover - 1/2 Bar diameter = 13.50 in
4JVc 412 -.lfc bd = 15.084 kips > 14.651 kips OK 103%

DESIGN HEEL FOR MOMENT:

Rn Mu 14Jbd' = 234.470

P 0.85 fc 1fy (1--.1(1-2 Rn 10.85 fc» = 0.00411
pmin 0.00333
4/3 preq 0.00547
pused 0.00411
As required pbd = 0.665 in'

Bar size 8
Bar Spacing 12.00 in
Bar diameter 1.000 in
Bar Area 0.790 in'
As provided . 0.790 in' OK 119%

Id provided 63.00 in 40.00 in OK

Temp & Shrinkage steel:

As required 0.0025 b t = 0.480 in'

Top Face

Bar size 5

Bar Spacing 12.00 in

Bar diameter 0.625 in

Bar Area 0.310 in'

As provided 0.310 in'

Bottom Face

Bar size 5

Bar Spacing 12.00 in

Bar diameter 0.625 in

Bar Area 0.310 in'

As provided 0.310 in'

As Total 0.620 in' OK



IFile Spillway Wall, 15.00'.xls IJob No. 00173-097-044

Computation

Proj ect 48th street Detention Basin

bject Spillway Retaining Wall

Icomput BKV

IChecked

IDate

IDate

8/6/99

ITask Toe Design, LFD ISheet 7 10f 8

LATERIAL FORCES:

Using the soil pressures:

Soil pressure at the toe

Soil Pressure at the front face of the wall

Soil Pressure at the back face of wall

2.511 kips

1.767 kips

0.335 kips

Cause

Force

(kips)

Factor Load

(kips)

Lever Arm

(tt)

Moment

(kip-tt)

Uniform portion of the pressure
Triangular portion

8.370 x
1.240 x

1.700
1.700

14.230
2.108

1.67
1.11

23.716
2.343

Total 9.610 16.338 26.058

Design Shear:

Design Moment:
16.338 kips

26.058 kip·ft

CHECK SHEAR AT BASE OF STEM:

d
~Vc

Footing Depth - cover - 1/2 Bar diameter =
~2" fc bd =

13.63 in
15.224 kips < 16.338 kips NO GOO 93%

ESIGN TOE FOR MOMENT:

As Total

Top Face

Temp & Shrinkage steel:

As required

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

121%OK

OK

OK30.00 in

97.786
0.00166
0.00333
0.00222
0.00222

0.362 in2

6
12.00 in

0.750 in

0.440 in2

0.440 in2

63.00 in

0.480 in2

5
12.00 in

0.625 in

0.310 in2

0.310 in2

5
12.00 in

0.625 in
0.310 in2

0.310 in2

0.620 in2

0.0025 b t =

pbd =

Mu / ~bd2 =
0.85 fc / fy (1-"(1-2 Rn I 0.85 fc)) =

Bottom Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

Rn

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

Jd provided

p
pmin

4/3 preq
pused
As required



Spillway Wall, 15.00',xls

Computation
IJob No. 00173-097-044

48th street Detention Basin

Spillway Retaining Wall

SummaryASD

Icompute

IChecked

ISheet

BKV

8

Inate

10 £

8/6/99

8

VERTICAL WALL MOMENTS:

Moment
---"S~ta"'tl':"'"c---,.Sc::'ei'-:"sm=lc...• --rM""ax""""-.- Control

(kip-tt) (kip-It) (kip-tt) Case

5 12.00 0.310 0.0022

7 12.00 0.600 0.0043

7 12.00 0.600 0.0043

7 12.00 0.600 0.0043

7 12.00 0.600 0.0043

7 12.00 0.600 0.0043

7 12.00 0.600 0.0043

7 12.00 0.600 0.0043

7 12.00 0.600 0.0043

7 6.00 1.200 0.0086

7 6.00 1.200 0.0086

Height

(tt)

15.00

13.50

12.00

10.50

9.00

7.50

6.00
4.50

3.00

1.50

0.00

0.000

0.214

0.980

2.481

4.900

8.422

13.230
19.508

27.439

37.208
48.998

0.000

0.395

0.931

1.827

3.303

5.580

8.878
13.416

19.415

27.095

36.676

0.000 SEISMIC

0.395 SEISMIC

0.980 STATIC

2.481 STATIC

4.900 STATIC

8.422 STATIC

13.230 STATIC
19.508 STATIC

27.439 STATIC

37.208 STATIC
48.998 STATIC

Stemd

(in)

11.69

11.56

11.56

11.56

11.56

11.56
11.56

11.56

11.56

11.56
11.56

Reinforcement

Size @ Spacing

# (in)

As

(in2/ft)
P As check Pmax check

(in 2 /1t)

0.0000 OK 0.0160 OK

0.0101 OK 0.0160 OK

0.0252 OK 0.0160 OK

0.0638 OK 0.0160 OK

0.1266 OK 0.0160 OK

0.2189 OK 0.0160 OK

0.3467 OK 0.0160 OK
0.4625 OK 0.0160 OK

0.5533 OK 0.0160 OK

0.7647 OK 0.0160 OK

1.0320 OK 0.0160 OK

• Seismic is reduced by 4/3

Wall Temp & Shrinkage Reinforceing:

Inside Face:

Outside Face:

Footing Top Reinforcing
Footing Bottom Reinforcing:

Footing Longitudinal Reinforceing:
Top Face

Bottom Face

QUANTITIES:

P max = 0.75(.85B 1 fc Ity )(87,000/(87000+ty)

Size Spacing

4 9.00 in

4 9.00 in

8 12.00 in
6 12.00 in

5 12.00 in

5 12.00 in

CONCRETE

REINFORCEMENT

Description Volume

Wall 0.648

Wall Taper' 0.000

Toe 0.165
Heel I Stem Area 0.317
Key (12x12) 0.037

1.167 cublcyd 7tt

Description Size Length Number Spacing

(tt) (in)

Wall Cap 4 2.083 12.00

Wall Outside Vertical 7 15.875 10.91

Wall Inside Vertical 5 15.875 12.00

Wall Temp and Shrinkage, Inside Face 4 1.000 21

Wall Temp and Shrinkage, Outside Fa 4 1.000 21

Footing, Transverse Top 8 9.250 10.29

Footing, Transverse Bottom 6 9.250 10.29

Footing, Longitudinal Top 5 12.000 9.60

Footing, Longitudinal Bottom 5 12.000 9.00

Key (12x12) 5 5.111 7.00

Weight

(Ibs)

1.39

35.69

16.56

14.03

14.03

28.81

16.21

15.65

16.69

9.14

168.19 15s I tt



•

•

•



IFile Spillway Wall, 17.00'.xls

Computation

Proj ect 48th street Detention Basin

. ect Spillway Retaining Wall

ITask 17'-0" foot wall #4

IJOb No 00173-097-044 INo.

I-il~
Icompute BKV IDate 8/6/99

IChecked IDate

ISheet 10f 8

GEOMETERY:
Wall Height

Wall Thickness (top)

Wall Thickness (bottom)

Wall Cover

d

Toe Length

Toe Thickness

Design Toe Cover

Soil Height on toe

17.00 ft

14.00 in
14.00 in
2.00 in

12.00 in

4.33 ft

24.00 in
3.00 in
0.00 ft

barrier

Heel Length

Heel Thickness

Design Heel Cover

7.00 It

24.00 in

2.00 in

Total Footing Length

Total Wall Height

12.50 ft

19.00 ft

Barrier Width

Barrier Height

o in

o in

'r----'--'-+---"'j el

0.300 kips

3.00 ft toe

0.000 kips

0.000 kip/ft at top of wall

0.000 kip/ft at base of wall

Barrier Weight

Barrier Impact Load

Barrier Impact Load Adjusted for Wall Height

LOADING:
Surcharge

Eq. soil height

MA TERIAL PROPERTIES:
fy
Es

fc

Unit weight of concrete
Ec wc"1.5 33..Jfc =

60.000 ksi

2.90E+07 psi

3.000 ksi

0.145 kip/ftA3.

3.16E+06 psi

fc
fs

n
Unit weight of soil

Horizontial earthquake acceleration (kh)

Vertical earthquake acceleration (kv)

f
b

a
g
Coefficient of Sliding Friction (~)

1350 psi

20000 psi

9.189
0.100 kip/ftA3

0.040 9
0.027 9
28.30 0

90.00 0

0.00 0

35.00 0

0.50

sin2(b+f)

Ka=

("'~bl·"'(bill [, +[
Kae =Ka + 3/4 kh

sin(f+g) • sin(f-a) J'l
sin(b-g) • Sin(a+b0

0.320

0.350



tFile Spillway Wall, 17.00'.xls IJOb No. 00173-097-044 INa.

Computation
Iil~

Project 48th street Detention Basin IComputed BKV IDate 8/6/99

.t Spillway Retaining Wall IChecked IDate

ITask Overturning and Shear - Case 1 ISheet 2 IOf 8

OVERTURNING:

Overturning Moment: (Mo) per foot of wall:

Lever Load Factored
Force Arm Moment Factor Force Moment

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Soil 5.781 6.333 36.610 1.69 9.769 61.871
Surcharge 1.825 9.500 17.342 2.17 3.963 37.649
Barrier Impact 0.000 19.000 0.000 2.17 0.000 0.000

Total per foot of wall 7.606 Mo= 53.952 13.732 99.520

Righting Moment: (Mr) per foot of wall

Lever Load Factored
Force Arm Moment Factor Force Force

Cause (kips) (ft) (k-ft) (kips) (k-ft)

Footing 3.625 6.250 22.656 1.300 4.713 29.453
Wall Taper 0.000 4.333 0.000 1.300 0.000 0.000

Wall 2.876 4.917 14.140 1.300 3.739 18.381

Barrier 0.000 5.500 0.000 1.300 0.000 0.000

Surcharge 2.100 9.000 18.900 2.171 4.559 41.032

Soil 11.900 9.000 107.100 1.300 15.470 139.230

Total per foot of w Rv = 20.501 Mr= 162.796 28.480 228.096

Factor of Safety against Overturning: Mr/Mo 3.02 > 2.0 OK

SLIDING:

Forces Causing Sliding: (Vs) Cause

Force
(kips)

Soil 5.781

Surcharge 1.825

Total per foot of wall 7.606

Forces Resisting Sliding: (Vr)

Factor of Safety against Sliding:

Cause

Footing

Wall Taper

Wall

Surcharge

Soil

Total per foot of wall

Force

(kips)

3.625

0.000

2.876

2.100

11.900

20.501

J.! Vr /Vs = 1.35 < 1.5 KEY REQUIRED



'IFile Spillway Wall, 17.00'.xls IJob No. 00173-097-044

Computation

Project 48th street Detention Basin

ct Spillway Retaining Wall

ITaSk Soil Pressures

FOOTING SOIL PRESSURES:

Resultant Vertical Force (Rv)

Icompute

IChecked

ISheet

20,501 Ibs

BKV

4

IDate

IDate

8/6/99

8

Location of Resultant Force from the toe of the footing (x) (Mr - Mo) / Rv = 5.31 feet OK - Inside middle 1/3

Soil Pressure =-Rv / A ± Me / I Area for 1 foot strip, A =
I =1/12 bhl\3 =

c =Footing width /2 =
M = Rv * (Footing width / 2 - x) =

-Rv / A =
M c/ I =

12.50 ft2

162.76 ftA4

6.25 fl

19,2861bofl

-1,640 pSf

741 psf

•

•

Toe Pressure

Heel Pressure

-Rv / A - Me / I = -2,381 psf

-Rv / A + Me / I = -899 psf



. IFile Spillway Wall, 17.00'.xls IJob No . 00173-097-044

Computation

Project 48th street Detention Basin ICompute BKV

ect Spillway Retaining Wall IChecked

ITask Stem Design, LFD ISheet 5

LATERIAL FORCES:
Force Factor Load Lever Arm Moment

Cause (kips) (kips) (tt) (kipott)

Static Soil 4.628 x 1.700 7.867 x 5.667 44.580
Surcharge 1.633 x 1.700 2.777 x 8.500 23.601
Impact on Rail 0.000 x 1.700 0.000 x 17.000 0.000

Total 6.261 10.644 68.180

IDate 8/6/99

IDate

10f 8

Sesmic Soil 4.926 x 1.700
Soillnteria 0.476 x 1.700
Barrier Interia 0.000 x 1.700
Wallinteria 0.115 x 1.700
Wall Taper Interia 0.000 x 1.700

Total 5.517

Reduced (3/4) 4.138

Design Shear and Moment

CHECK SHEAR A T BASE OF STEM:

8.374 x
0.809 x
0.000 x
0.196 x
0.000 x

9.379

7.034

10.644 kips

8.500
8.500

17.000

8.500
5.667

71.183
6.878
0.000

1.662
0.000

79.724

59.793

68.180 kip·ft

• d
~Vc

Stem Width - cover - 1/2 Bar diameter =
~2..J fc bd =

11.50 in

12.850 kips 10.644 kips OK

DESIGN STEM FOR MOMENT:

•

Rn

preg
pmin

4/3 preq
pused

As required

Bar size

Bar Spacing

Bar diameter

"Bar Area

As provided

Temp & Shrinkage steel:

As required

Inside Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

Outside Face

Bar size

Bar Spacing

Bar diameter

Bar Area

As provided

As Total

Mu / ~bd' =
0.85 fc / fy (1-..J(1-2 Rn / 0.85 fc» =

pbd =

0.0025 b t =

572.825
0.01096
0.00333
0.01461
0.01096

1.513 in'

8
6.00 in

1,000 in

0.790 in'

1.580 in' OK 104%

0.420 in'

4
9.00 in

0.500 in

0.200 in'

0.267 in'

4

9.00 in

0,500 in

0,200 in'

0.267 in'

0.533 in' OK



Spillway Wall, 17.00'.xls

Computation
IJOb No. 00173-097-044

Project 48th street Detention Basin

ct Spillway Retaining Wall

ITaSk Heel Design, LFD Design

LATERIAL FORCES:

Icompute

IChecked

ISheet

BKV

6

IDate

IDate

8/6/99

8

Cause

Static Soil
Surcharge
Footing

Total

Design Shear:
Design Moment:

Force Factor
(kips)

11.900 x 1.400
2.100 x 1.400
2.030 x 1.400

16.030

Design Shear x Heel Length 12 =

Load
(kips)

16.660
2.940
2.842

22.442

22.442 kips
78.547 kip·ft

CHECK SHEAR AT BASE OF STEM:

d
lj>Vc

Footing Depth - cover - 1/2 Bar diameter =
lj>2 -'/fc bd =

21.44 in
23.952 kips > 22.442 kips OK 107%

DESIGN HEEL FOR MOMENT:

•
Rn

p
pmin
4/3 preq

pused
As required

Bar size
Bar Spacing
Bar diameter
Bar Area
As provided .

Id provided

Mu llj>bd 2 =
0.85 fc 1 fy (1--,/(1-2 Rn 10.85 fc» =

pbd =

189.933
0.00329
0.00333
0.00439
0.00333

0.857 in2

9
12.00 in
1.128 in
1.000 in2

1.000 in2

84.00 in 45.12 in

OK

OK

117%

Temp & Shrinkage steel:
As required

Top Face
Bar size

Bar Spacing

Bar diameter
Bar Area
As provided

Bottom Face
Bar size

Bar Spacing
Bar diameter

,Bar Area
. As provided

As Total

0.0025 b t = 0.720 in2

6
12.00 in
0.750 in

0.440 in2

0.440 in2

6
12.00 in

0.750 in

0.440 in2

0.440 in2

0.880 in2 OK



IFile Spillway Wall, 17.00'.xls IJob No. 00173-097-044

Computation

Project 48th street Detention Basin

bject Spillway Retaining Wall

ITask Toe Design, LFD

LATERIAL FORCES:

Using the soil pressures:

Soil pressure at the toe

Soil Pressure at the front face of the wall

Soil Pressure at the back face of wall

Icomput BKV

IChecked

ISheet 7

2.381 kips

1.867 kips

0.899 kips

lnate

IDate

10f

8/6/99

8

Cause

Uniform portion of the pressure

Triangular portion

Total

Design Shear:

Design Moment:

Force

(kips)

10.316 x
1.113 x

11.429

Factor

1.700

1.700 =

Load

(kips)

17.537

1.891

19.429

19.429 kips

40.730 kip·ft

Lever Arm

(tt)

2.17
1.44

Moment

(kip-tt)

37.998

2.732

40.730

CHECK SHEAR AT BASE OF STEM:

d Footing Depth - cover - 1/2 Bar diameter = 21.63 in
~Vc ~2" fc bd = 24.163 kips > 19.429 kips OK 124%

ESIGN TOE FOR MOMENT:

Rn Mu / ~bd' = 46.163

P 0.85 fc / fy (1-"(1-2 Rn / 0.85 fc» = 0.00078
pmin 0.00333
4/3 preq 0.00104
pused 0.00104
As required pbd = 0.269 in'

Bar size 6

Bar Spacing 12.00 in
Bar diameter 0.750 in
Bar Area 0.440 in'
As provided 0.440 in' OK 164%

Id provided 84.00 in 30.00 in OK

Temp & Shrinkage steel:

As required 0.0025 b t = 0.720 in'

Top Face

Bar size 6

Bar Spacing 12.00 in

Bar diameter 0.750 in

Bar Area 0.440 in'

As prOVided 0.440 in'

Bottom Face

Bar size 6

Bar Spacing 12.00 in

Bar diameter 0.750 in

Bar Area 0.440 in'

As provided 0.440 in'

As Total 0.880 in' OK



IFile Spillway Wall, 17,OO',xls IJob No. 00173-097-044

Computation

Proj ect 48th street Detention Basin

Sl Spillway Retaining Wall

ITask Summary ASD

VERTICAL WALL MOMENTS:

(compute

ICheCked

ISheet

BKV

8

IDate

IDate

1
0f

8/6/99

8

17.00 0.000 0.000 0.000 SEISMIC 11.69
15.30 0.281 0.630 0.630 SEISMIC 11.56
13.60 1.301 1.452 1.452 SEISMIC 11.56
11.90 3.328 2.787 3.328 STATIC 11.56
10.20 6.629 4.954 6.629 STATIC 11.56
8.50 11.473 8.275 11.473 STATIC 11.56
6.80 18.126 13.069 18.126 STATIC 11.56
5.10 26.855 19.657 26.855 STATIC 11.56
3.40 37.929 28.360 37.929 STATIC 11.50
1.70 51.615 39.497 51.615 STATIC 11.50
0.00 68.180 53.389 68.180 STATIC 11.50

5 12.00 0.310 0.0022

7 12.00 0.600 0.0043

7 12.00 0.600 0.0043
7 12.00 0.600 0.0043
7 12.00 0.600 0.0043
7 12.00 0.600 0.0043
7 12.00 0.600 0.0043
7 12.00 0.600 0.0043

8 12.00 0.790 0.0057
8 6.00 1.580 0.0114
8 6.00 1.580 0.0114

Moment
Height ---"S"-ta::rtl;::'c--cS'-:e~ls=mC:icT*---'M7.ax:':':"'".- Control

(tt) (kip-tt) (kip-tt) (kip-tt) Case

Stemd

(in)

Reinforcement

Size @ Spacing

# (in)

As

(in2/ft)
P As check Pmax check

(in2/ft)

0.0000 OK 0.0160 OK

0.0162 OK 0.0160 OK

0.0373 OK 0.0160 OK

0.0857 OK 0.0160 OK

0.1718 OK 0.0160 OK

0.2997 OK 0.0160 OK

0.4625 OK 0.0160 OK

0.5409 OK 0.0160 OK

0.7855 OK 0.0160 OK

1.1007 OK 0.0160 OK

1.5125 OK 0.0160 OK

Size Spacing

•
* Seismic is reduced by 4/3

Wall Temp & Shrinkage Reinforceing:

Inside Face:

Outside Face:

Footing Top Reinforcing

Footing Bottom Reinforcing:

4
4

9

6

Pmax = 0.75(.85B 1 fc/fy)(87,000/(87000+fy)

9.00 in

9.00 in

12.00 in

12.00 in

Footing Longitudinal Reinforceing:

Top Face

Bottom Face

QUANTITIES:

6 12.00 in

6 12.00 in

CONCRETE

REINFORCEMENT

Description Volume

Wall 0.735
Wall Taper 0.000
Toe 0.321
Heel/ Stem Area 0.605
Key (12x12) 0.037

1.698 cubiC yd 7ft

Description Size Length Number Spacing Weight

(ft) (in) (Ibs)

Wall Cap 4 2.083 12.00 1.39

Wall Outside Vertical 8 18.542 10.91 54.46

Wall Inside Vertical 5 18.542 12.00 19.34

Wall Temp and Shrinkage, Inside Face 4 1.000 24 16.03

Wall Temp and Shrinkage, Outside Fa 4 1.000 24 16.03

Footing, Transverse Top 9 12.000 10.29 47.60

Footing, Transverse Bottom 6 12.000 10.29 21.03

Footing, Longitudinal Top 6 12.000 9.60 22.53

Footing, Longitudinal Bottom 6 12.000 9.00 24.03

Key (12x12) 5 5.111 7.00 9.14
231.58 Ibs I ft



•

•

•



Weir W-Section.xls

Computation

IJOb No.

IProject 48th street Detention Basin

~ Wier Structure

hask W-Section Design

Geometry:

IComputed BKV

IChecked

ISheet

IDate

IDate

8/6/99

Loads:

Reactions:

Solution:

Span
Width of Support

Grating Load
Live Load

Beam Load

End Reaction

Shear

Moment

Delta

Delta Max

Required EI
Required 1

TryW6x9

10.00 feet
4.00 feet

10 psf
50 psf

9 plf

280 Ibs 1.4w1/2 from grating
1700 Ibs 1.7w1/2 from Live Load
252 Ibs 1.4w1/2 from beam

2232 Ibs TOTAL

2.232 kips same as reactions for simple span

0.700 k-ft 1.4w12 /8 from grating
3.500 k-ft 1.7 w 12 I 8 from Live Load
0.630 k-ft 1.4 w 12 18 from beam
4.830 k-ft TOTAL

1458 lEI 1.4 w 1
4 I 384 EI from grating

8854 lEI 1.7 w 1
4 1384 EI from Live Load

1313 lEI 1.4 w 1
4 I 384 EI from beam

11625 lEI TOTAL

0.200 in U600

58125
2.00 in4

1 =29,00 ksi

1= 110in4

Unbraced Length =
Design Moment =

Design Shear =

10.00 feet
4.830 k-ft

: 2.232 kips

conservative
Moment
Shear

aXil, m Unbraced Length =
Permitted Moment =

Permitted Shear =

12.00 feet OK
10.800 k-ft OK
19.500 kips OK
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~6~ . 3.630??0~ _ . 0.~?00~0~ 0.4700000

1
1 1 1 1 1 1 0

.16~ .. .~.960?0?~ .. ????000~. 0.0000000
1
1 1 1 1 1 1 0

166 3.960000~ 0.235000 0.2350000 1 1 1 1 1 1 0

.1~7 _:.3.9600000\. .. 0.470000vl .. 0.4700000: 1" . 1 1 1 1 1 0
171 4.29000M 0.000000li 0.0000000 1 1. 1 1 1 1 0

!~~ ===~ ~-_~:~ooo~L .~:~~~~6?~~-~.:.23500iJO: 1-
00-.-== ~-=-~ 1"---:= 1.~- l' 1 . 0 .

17~_.__4.~~?~.?~?4?0???0,_ ~.470?0?011._ 00'__ ~. • 1 ..._~.. .__ 1 _ 1 _. 0

17_7 ._~.62??00~--0:~.~~O?01--0.:0?~~??~~ 00_ 1__. 1 _.1_ 1 .~ .. _ 0 .__ ....

l~ -~~~~-=~~~~~~~t-.~:~~~~~;--+-=.;._- 'l~' -~~~_==L== i_._.__. _
_18_3_ __4.950000~__0_.0_00_0_0??1._~~000??~_1 1__. 1 .~_._ ..!.. .~ ~__.__._

~::__=-=-+~~~~~ __~~~~~~~~-~~~~~~~~--= ~-= }_-=.- {=-~~~ ~~=- .L-_' ;_--~-~~~-~~~.
.~~!__. _~:~~?~~, o.ooo?_~~_~:o?~??~ 1. ~ .1 1__ . 1 _._~ .. . 0

~:~.---. --~:~;~~-~:~~~~~~d -~~~-~~~~ol~ ..._+ -.- ~-._- ~.- ~-- ~--.- ... ~...--. ----.-
it-5

-=-:~::::8~i~~[-im;l~r-t= .i--.--:= i-._-.~-~r···[; l~·:··-~-~-_~
~~~ ---~:~~~~~~~·=~F~~~~~--~~~~~;i~~]l-~~l~~:__~ ~.-~~ ~ ~_ ~_.._._. ~_=.~ __ t:_.: ~~~~: ...:
~~~ -=--==J;~;~~3~~~~~~i=i~;~~~;~ ~~=-=..~:.=~~ -~ ..~.= ~ ~- =:~ }."~ .= ~ ~~- '.~ ~=.=~~--==~~
20_8__ ._._~~!.0000o;_0.2350001~23~000~~1__ 1 _ .~__ .~__. !_.._~__ .? _
209 6.27000001 0.470000a 0.4700000: 1 1 1 1 1 1 0
213 6.60000001-0-:-6ooooo~-o:Oil-ooilooI1·--1---1---1-·--f·--f---- 0·------
214---' --6.600000~- 0.235liOOOI--------0:23500o·d·f-- r--- f' - -1-.--1--1-- 0--_..-._.-
---- -----1- -------1-------1----..- ------- . - .. ----- -- .--_.--
215 6~~00000L_~:47?~~0__?L~~?.~~?I~ 1__. ~. __ 1_ 1 00_' ~.• _ .0 .. ...._. 1
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48JrRetention Basin
Filename: D:\LARSAT-2\48SnWEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

------ -
.:r'I:liIl:'r..lji--__-- _.~~---------------

-- 1
"

.,_._- ----~-_._._-- - J----
•• ,..... ft

Page: 3

____._ _ -L--.

2~~ . :::~~~~~~ ~:~~~~~ ~:~~-~~~~-~-'-- -~_-_1-1--{--~--{---- .~--_..--
221 . 6.93000o.J~~·O.470000~ O.470000~,- - ,-- 1--- 1-- 1- ---- T .- 0------

--.---- ------1------- --- --- ---- -- - - -----.- ------ ------- ---.. ----
225 7.2600000 0.000000 0.0000000 1 1 1 1 1 1 0

m==~::~d~::~~:::~-~l:~::~:---~ ~ ~~ :~~: : .:. :-.
231---- -j.5900ood-o.oooooool-- 0:000000011----- .,-- :,- -- 1 - - - 1 - 1 - - 0

23i---- ---7:590000~- 0.i35000~ - 0.235000011-- - l' - ... 1 - 1 '1 1 0

233-- "'- f-- ~:~~~~006, -~~-!~~~iJo:_-_o~~oo_o~~~ - __ 1__ . _ 1 . 1 :, 1 0
237- 7.9200000 0.0000000 0.00000001 1 1 1 1 1 0
238---- -"---i.9206-(foo'-O~235Mti~---·0:i3500oolf _.~ .- f 1 . 1 - '1 r - -- 0

~i~-=~---::~~~:~- ~:~~~~~~~---~:~~~~~~~: ~ --~- -r ~ - ~- -~- ---:~-- ~ -~ ~:::-~-'-~
·_-----_·------1---··_·--1--------- 1--------- - --- - - --
244 8.250000~ 0.2350000; 0.2350000 1- 1 1 1 1 1 0

~~i:~~-==::::::;:~:::r1~:~~~~::;;:ft~:- =... ~ F-:....:~r: ~ :. ~ t L
~:~ ::::~~~~d ~:~;~~~~~ ~:~~~~ol} ~--- ~._- -~-- -~------ {- -- ~ ------------1

~:~ --:::~~~~~}=~:~~~~~~~=r~~~~==~ --=}~~~-:~~~:= .~---:--:: ~=--- ~--- -. ---------

'~!;--~ lmmti5!-t~i;llifr= j~-=! -v~-- r-~~j=~: r--~---'
I --~--~----·--I-------------- ------ -----.--- -----..-.--
267 9.5700000; 0.0000000 0.0000000 1 1 1 1 1 1 0

268~=~.57000-~= 0.2350~~_~-=~~.~~~~~~!=!.=-~= 1-~~=_1_=:_ i_~__ -!..:.. _~ 0-.~~-=-__-=
269 9.5700000 0.4700000; 0.4700000 1 1 1 1 1 1 0
273 !C90000oJ- 0_000oooO'---ti:OOOOOoi!1--1-- T--- 1---T- - 1--- 0-----·
---------1-·---'---1---------1-- ---- ----------- ---. -------- ..-.--------
274 9.900000~ 0.2350000 0.23500001 1 1 1 1 1 0 -.------- --·---1-- ----1---------- ------- ---- ... ----- - ------ _. ----.--
275 9.9000000; 0.4700000 0.4700000 1 1 1 1 1 1 0
279---~00000! 0.000000ol-O.000000~1 ..---1---- 1-'-1'--- r---:,---- 0--- -- ---

-~:~-=~~~:~~~~~~~I- ~:~~~:~~ ~:~~~~~~~----=i=-~-.---=~~~=~---=~----~ ~--=-=--=-=L L L .. .. 1

--------_._-_.._._----_.- -_. ,,_. -. - - - _.

Weir Structure
Tuesday July 27 1999,2: 15 pm
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Retention Basin
Filename: D:\LARSAT~2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

~--_._-._-

Dmij; I

~

'~~A~ " .. "_~ ~""".~"'"_"'.-•••. "1
294 o.oooooo~ 0.4700000' 1.600000 1 1 1 1 1 1 0
291-----0:0000000 --0.000000 1.600000"1--1-- -1--~- 1 1 ·-0-·-------

102---- ---if165000bf---O.235006~O:2~~~~O--0-------.o-~--0---- ~=~=-~ ~~=~__ :..= -~=-~~~-~_::::-_=
103 0.1650000 0.0000000 0.0000000; 1 1 1 -- 1 1 1 0
104--- ---- 0.16S000d-- o:4ioooo~ --0.4700600' f------ 1-- - 1---1-- - -1 -- 1 --- 6 ------- ----

-~:r~--~--~ -----~:-~::~~~~----~:~~~~~~~~~:~~~~~~~r:--= ~~ ------- ~ -- - ~ -- ~- ~- ---~ ------- ---
~_~o --= __ o.49~~~~i ~_:~~~_~o:=~.4700000:1-~:1-_--- 1---~-- f----- f - of': =- 0----------
114 0.8250000 0.2350000 0.2350000 ~ 1 1 1 1 1 0
115 0.8i50600I---o.00li006~-0.00000001-j--C--- 1 oj 1 1 -'-0 . - -- ------
:!!~ --==~5000~i= 0.47~0!oR-- _~.:47iiO_O?~~-=--=T--=_ 1 ~ 1_~~--~-1 __. -- 1~_ ~ ~ o::_-_~~-_-~-:~=
120 ~~~~~~ 0.235~~~~L__ 0.:..23~~~~_1 0 ~__ 0 0___ 0 _ 0 2
121 1.1550000 0.0000000: 0.00000001 1 1 1 1 1 0
---------------I-----~--- -----1---------- -- _.. - - -- --------- ..
122 1.155000 0.470000 0.47000001 1 1 1 1 1 0
-- -- -- -- o ...~-- ----- _ ---- _ ---- I.. --- -- --- - - --. ----- .- . --- -- -- -- -----.- .
126 1.4850000 0.2350000 0.2350000 1 1 1 1 1 1 0

" 127-- --1.48-500ijijj---O.OOOOOO~---0,])OliOOooI1---- .,-- '1-" -- --1-- 1'- - '1- -- --0------
128 . 1.48500001.---0:470000- - 0.47000iio~1--1--1--- 1-----1-- -C- ·--0------
-132 1.815000-~--0:2350000 --0.2350000q--T--- -1----1---- '., _.-- ·1'-·--0------·----

133 1.81500~--o.oo0060~:--o:~~~~= 1 =_~:.._ -- !_-= ~-~_" __"-~:.-_=~~:=~~=~~:-==.
134 __~5000 ~~000~_~!~~~_1 ~ 1 ! ~ 1. 0 _
138 2.1450000 0.2350000 0.23500000 0 0 0 0 0 2

H~~ ~:~:;~~~~ ~:~~~~~~t~-~:·~~~~~~~:~--- i--~ ~--~~ ~=-~~~--- ~-~-~~~~~~~-=.~~~~--~~-
~:: ~::~~~~~~- ~:~~~~~~~=:~~~~~~~~-~- ~---~~={-=~F":--- ·f=-~~--==~=~~
146 2.47500001_~".:0000~i=~:470000~!=--=~~.~~=T~~~~-_~ _~~-==_ ~=_~.. .-:~-~=
.;; .. ~;~~~~I~i;~~;~~-3:~;;~~~if--~ ~ -- }~_-- ]_~n_ }-_-- ~~--~-t~~~~_·---
_~~~_ .. 2.~~50~~~ ~~~!~~~~ OA!~O~~?i~__ __ ~__ 1 __ _ 1 1 1 _0___ _ __
156 3.1350000 0.2350000; 0.2350000 0 0 0 0 0 0 2
·------..-----..--~·------~----------;"I·- -----1·---···- --- --. - - - - - ----- ----
157 3.1350000 0.0000000 0.0000000 1 1 1 1 1 1 0- ------ ------ ----I------------J --- ----\------ -- ----- .-- .. - ..- .. -- - -- --------
158 3.1350000 0.4700000 0.47000001 1 1 1 1 1 01----1---------1----------1-------·- -- . -- - --------- - -- -- --- --------- -
162 ~5000~t~35000~L_0.235_~~~~ ~ ~ __ ~__ ~__ 1 __._ ~ .__ J

----------------------_._-- -- - --- --- ----_.------~-- ------------_.-

Weir Structure LARSA 98
Version 5.0

Tuesday July 27 199~~pln. ._.. __. ... . ___. .__ _ © Copyright 1995-1997, L~R_SA IN~~:_~Oftek Services Ltd



48~etention Basin
Filename: D:\LARSAT-2\48SnWEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

_4- __.__._. _. .. . -)-
. ,.,fI

Page: 5

I •.__

0.000001 0.000000 1
.~__I 3·-:.4"765=0C::-0=0~;/-_-_-0.470000 0.4~00~=1-~"--.==~_·1 1. 1_.__ .!- '1 -- ~_.--=--=--=-

• M ~:~::~~~~ ~:~~~~~~~_. ~:~~~~~~o ~ _. .~__.}-_ ~ __ }.__} .._~_. ._.
.. . -.-3f9560~~.~ii~~?0~~~:-·O:470000?11·_ .. f'· - 1 -'1 . - f - -f--- -- 0"--- ..--_.-.-.

174 4.1250000 0.2350000 0.23500000 0 0 0 0 0 2.--. -. .. -._. _.....-~--- ----..- ·1- ..... - -1· -.. ..-.

J;:-:: - :_~1:~;}~~~~=~~:~~~~.~~~: _. ~:~~-~~~~~l ~---. }-.-_. ~ ~ ~ ~ ~
180 4.4550000 0.2350000 0.2350000 1 1 1 1 1 1 0
f81--- '--;U-s'sooiiJ--o:Ooooood .. o~ooooi:ioill f - .- f - - 1" 1 1 1 - if
182-"'- --4:455006~-·o~470oiiool··-0:47o<ioo~1··· .--- f - -- 1- - .. l' 1 1'" 0
--.-----.-J----- d- -..-.... I· ..- --- ----.- ---.._-... -. - -- --- ....
186 _ _.. __4.7_8~~0001_._ ~~2~~~~~ .1- .. 0.2~500001 ~.. .1_ 1 . 1 1 1 0
187 ~.78500001 . o.oo~ooo~ 0.0000000 1 1 1 1 1 1 0

~:~ - ---::~~:~~~~·~~;~~~~d--~:~~~~~~~~.__.~ .. _. ---~. -- ~ -. ~.- ~ - ~.
T:~- -- .-~i~ :~~~=--~:~~~~~~=-~~:~~~~~~~ ~ - i=-=·· -~- --- ~-~~-...+-- -~---.-.~~- ----·-----1

~::-=;::~::H::::t~::-~~t -:---- :~~- ~-)-~F3~~.:. ~~
20_0 ~45000~ 0.470000.~_-~~~000~0_~. __ 1 _1_. ~ .!. ~ _0 . _

.204 5.77500001~~000~0-0.235000__1 __1 _1..._ ~__. _1...__ .__~_. ~ .. _
205 5.7750000 0.000000 0.000000 1 1 1 1 1· 1 0

~~~ .-~~~:~~~~ -{~~~~~~o~:~=~o'-~ :~ -- -~.-=-~ F-= ~.~~-- ~-=--~=. ~-~=~:~
1211 6~105000C o-.o-o-ooo~~I~~ ..~~ooo[~~-== ~-_=== 1-=:~:::' ·-1_-_== :~_-_-~ i::.'=-~ ~__=:~~'~:' __I
212 6.105000C 0.4700000 0.4700000 1 1 1 1 1 1 0

~~~ -,- =~~~= --~~:~~:~~-~~~~~~~= ~- ~-=--~-~-=-=-- ~~-=- ~-=-- .~--==-~:~~~=

ii!- ~-- ~Im:!~Til*:~ ~:1i~:i~i ~.•~ f:~ r : .: : ... : .. -
- ·_·_·--1--------·-1--·----·--1-------_·_- .. -_ _._.. _-_.-. ---_. --

224 ~~~~~_~_~47000~1.~7000001-1_.__ ~ ._.. 1. 1 ~ _ ~ \0 __
?28 .__~.~!5000~ 03~5~~~.~L._."O.235_~.~~010 ~ .0... .~_. O. ~ _. _~ .. _

•

. .__. . . . ---__.__ .0_- __ . 0__ . __ . ._.~_._ ..

Weir Structure
Tuesday July 27 1999,2: 15 pm

.-----J.---....---.-----.----.------- ..
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Version 5.0
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Page: 6

Filename: D:\LARSAT-2\48ST\WEIR.TEL
Description: Weir Plates

Engineer: B.K. von Allworden
._-------

229 7.095000' 0.000000~ 0.000000~1 1 1 . 1 1

~~~~ 0.47OOOii~ -----o:470~~~-!- __1 .~ ~_-= 1-_~= .~=~ =-~=--=-=

i~: -~ -~;:~iir ;:::iiiH:~m~~t-~~ ~-= J==~ =-i- i--=:~~~=

~;:~~~=i:~m!f~~~i!~~:fJ~~!~~~_ L=t~:j:::; r-: j ~1 _
247 8.085000Oj 0.0000000 0.000000~1 1 1 1 1 1 0

248--- --8.08~OO~1=0.4700~~__~:470~~_~-- 1- --'_1~-_~~ 1_~.~1~=_-- 1_~:--= ~_ ~~ . _
252 8.4150000 0.235000Oj 0.2350000 1 1 1 1 1 1 0
-253---- ·----8.415000~--0.000000nl---ii:oiio060b! l' .-- 1- 1 - - 1"- --"1-" 1 - - - 0 -.. ... --.- -
------- -----~---~.-- --b! ----- - -- - -.-- - - - -- ---- --..-.-----
~~ 8~ 5000__0.470~~~__ ~~~~~~~~ 1 _ 1 1 __._! _ 1__ __ 1 0 0 _

258 8.745000 0.2350000 0.235000 1 1 1 1 1 1 0
-----------------··---1 ------ .5 .. --- .--.--....-----.- -- - --.- - .-... ---- .----
259 8.745000~ 0.0000000 0.00000001 1 1 1 1 1 0
260 -'--8.745-00001--- 0.4700001 -O~470iiooiilf--- '1'--' 1---- f - - r- --T-- 0- - -------·-1
---------I--_·_--~_·-----I-------_·_--_·_--- - -.-- :.--- -. ----.- ---- .. --.-
264 9.0750000

1
0.2350000 0.23500000- 0 0 0 0 0 2

----.---- 1 ------1 ---- ----. - ---- - - .-.-- .- .. --- .-- . -_.--
265 9.0750000 0.0000000 0.0000000 1 1 1 1 1 1 0,---- ---------I----~--- ---1--- ----- .------- .--.- --- - - --_.- ------ .----.--
~~~---. ---:~~~~~~~I--~:~~~~~~~ -~~~~~~~-}-- ~-- -~-----1-· ~...-~-- - ~ -.-.- -- .--
~:- ~::~::t_T.';:~~tJ~!~:g;~:=-=--;~-=} ---- L: _L1_::=E::':::
-~~~--- ::~~~~~~~-- ~:~~~~~~----~:~~~~~~ ~~ --~--= ~._-- +=.-. -~=--=.~-- ~=~=-~~-= -- ----
~~~ -1~:~~~~~~--~~~~ ~:~~~~~~~I~-- .~----~-- -~.--- ~-_. }--- -~.--
283---10.065000~--jj.000000ol- -o.0000iiO~1--1--- 1--- T--- f--- 1---0-------
-.---- .-.--- -1-·----· 1------ 1-- ---- .-------- - ------ -.- ...-... -.
284 10.0650000

1

0.470000~ 0.47000001 1 1 1 1 1 0---. ----------_·_-;.1------·--1---------_· -._- - .-- -.--_. - - -- ----- ---
287 0.0000000 0.2350000 1.6000000 1 1 1 1 . 1 1 0

~~iI -- _- 0.3300~OOOOO~---UOO~~~::~= 1 __-_ ~__=_!:.-=-=~-.= :~=~:=~~~-~~~~
289 0.330000~.4700000 1.60000001 1 1 1 1 1 0

~-----I ----- --- ---- ----- ----- ---- -----------
-~~ - 330000 0.2350000 1.6000000 1 1 1 1 1 1 0__~ . L L..__ __... ... . __ __ _ _

Weir Structu~~-----------·----·-------·_-------·-·----··---- --------.-.--~[- - LARSA 98
Version 5.0

Tuesday July 27 1999, ~~~pm ._ _ _ _ _ . .___ ~:~pyright 1995-1997, LAR~~~:,SOl1c~.:ervl~s Ltd
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Retention Basin
Filename: D:\LARSAT-2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden
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Page: 7

•• • • • ._ Ow _

~9;
·llL~~,;;:~~_;I'~~m:Ei[iI:g~.··'~:0}:''ffJ!f!'~I:TI~ ,¥", ~f"'~;',"; . tLXf w "''''",,:.L_~

0.1650000 0.235000 1.6000000: 1 1 1 1 11 1 0I ---..·-Ai----·------.--..--.--. ---'-:0--'- -- .... -
0.1650000 0.000000 1.600000~1 1 1 1 1 1 0

295 0.165000 0.470000 --1.600000- '1--T--"--1-'- -1--'1--'- '1"-'-0--.----
296----0.660000-0:000000 -1:600000- -:r---'f--- ".j'-'- '1---"-'1--1" ---. 0.. -·-..--....--....-
-. -'-'-'- - - -;;j -.-.----- .._-- _ ..-1·.. .:... - --..-. . - -.... . - -. - --..... .
297 0.6600000 0.470000 1.6000000 1 1 1 1 1 1 0'''-'''-- .. _.__ -.1-----..·.. - - ..- - --..1 - -. -.... .. . -- .-- _... .. .- --.- - -.- -
298 0.6600000 0.235000 1.6000000 1 1 1 1 1 1 0..-...._ ... ---. _..... -..... ---1--·...... ·..·.. - '.. . 1 . - ..- .
299 0.4950000 0.235000~ 1.6000000 1 1 1 1 1 1 0

300~~ O.49·500~01· -. o.~~OOOO~ 1.6000000: 1 1 . 1 1 1 1 0

~~~ -..-- ....-~:::~~~~&-... ~~~~~~~-I .... ·-+~~~~~~~i ~- ~... .. ~ .~ ~ -...~ ~
--..- ...- _·_-----·1--...._.......~ .. --- .- - .. ·1·- -...... -- .. - - .. - -- ..- --. -...-.....
303 0.9900000 0.470000 1.6000000 1 1 1 1 1 1 0-- ..-.-..- - -.-.. ·61..- ----·-·- -.._-- .. -1 - --. .. -- . - . - - - - ..- -.----
~04__..... _ ~.99~~~?I-~:~~~?OO~ .. 1.600~0001~ __ ! .._. 1 ....._. 1 .. 1 ~_ 0 .._
305 0.825000~ 0.2350000 1.6000000 1 1 1 1 1 1 0

i~~-·-=~- ..-~1~~~~---::~~~~~--;:~~~~~~~ ~- --~- F~-~~ ~..~-= "F~-i~....=.~-.=..~~~~ ~.:~-~
308--- 1.3iOo06·..I--(roooOoo6!-f6000oii~T .--T--'" T' --- "1- '--'1-"- r-- 0--.- ~-.

309·----·-(320000~ 0.470000~ 1.600000011 ..-1=1----.:: ..~=-=~=f --=~~.=--==
310 1.320000~ 0.235000 1.600000~1 '1' 1 1 1 1 0
311 -ru5000 --0.235000- ··-1.600000~1-1---1-- -1-- '1--'-'1"- -.~-.._- 0 ..-·-----
-.---------~-.._-.. ·--_·_·_·.. 1....-- ----- .--- ..- .. --......- ....- .. - ...-.----
312 1.1550000 0.000000 1.600000~ 1 1 1 1 1 1 0
313'-------;;:154 0.47000if ""''1:-soooolf r'-'- '1--~- 1--·.,--·.. '1---6-....-------

314 _"__.~~_OOOO __o.OOOOO~ .~ :~~?~:~=I.1 ~_~ "!=--=-. 1.=--=~ :!===_1_=-~ .~=:==:~~
315 1.6500000 0.410000 1.60000001 1 1 1 1 1 0
316-- --·-1.6ifoooo~-O:235000.. -"-1.600ooiJ~1·-·- T--" f .-.. f--- 1- .- 1 - 0 _ ..-.'-'
'31'1""--- ---:r:4li500001-0:235000~-1:6·00000011·--f-- '1'--'- - -1" - r - '1 - 0" ...-... .
3~-____us5000J·-0:iiOoooool- ..T600000~1----1-·1--·T- "1"-" '1'-"'" 0"
I ·--·--..-~·-·----I-·--- ..---I--..,---- --- -_.-- ..---.------.....-------..- ..
319 1.4850000 0.4700000 1.600000~1 1 1 1 1 1 0
320--·-......r98000ool--o:Ooooooo!..--T60ooooO! 1--.... r"-" T-"--' f ............. r--1-- 0- .-------
32-1---- -B-Iioooo -·il~47000001--1.66o<ioo~T-1--- '1"-'- 1-' 1..--1·-·....-·(j'----·--....
_.---..- ---- - ..------1--·---..- ..1'--- .--_.--- .-- ..----1-7-- .._-..--.---
~~2 !::80000 . ~2_~~OOO~-!:!.000oool-1-__ ......1 ..1__ ..1...._.. ~__.....~__ ~__.... .__
323 1.815000 0.235000Q 1.60000001 1 1 1 1 1 0

---·----~--·-·-;;.I·------·...:o!T-- ,--.-...-- --- - ......-----

u. - ~~ ~ ::~ ~~~-{~~~~~~t_t~~~~~~~~·-}----"}-""""-l= ..}- -. ~ ....-- ~=..~..:~=~~=_~.- ..
_._---_.._- -- - --------_..._--_._-_.- -- --_._._-----------_._-...- -_.- ----- ----_._-------_... ---- ._-_._-.---- -_._--_ ..__._- .__.._-----._--------_ ..._--

.._------------------ -_.._..... - ..... --- ---.-- ----------

Weir Structure I LARSA 98
Version 5.0

~uesda~!.ul~..~7 19~~~15 p_~ .. ..... ......._.._.. I © Copyright 1995-1997, LARSA INC.,Soflek Services Ltd.
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48
Filename: D:\LARSAT-2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

___ ~ ..__ - _' •• 0._-.__- ._. _

326 2.3100000 0.0000000' 1.60000001 1 1 1 1 1 0
~----. --- 2.310000~--0.47000~--1.60olioo[_i_- 1 - ·1---- -1_ ..- -r---' ... -1_.- "0 ---------..-.-
328-- ----2~310000~--O:23500od--1:600000(h.. --1 --'1--'-' -1--- f---1-- 0'--- ----.-.
----.--- ·---··-·--1--------1·-----1-----·-··· ..-- ---- .... - .. ----- .... -- ... -...- ---

i~~- -~. ~.'~. ·~:·}·~:~~~~~=·~i!~~i~~~·-~::~!~~~~l~ '-':=~'~ ~ -..... ~. ~ .~.. ~ .~-' :.

ill: -~ iE::~~!:::::rHm::~:~~: -- :-:: 1!-
:::.~-=-~- ·~-;~1~i~~~~~~~-~~i~~~~- ~:~~{~~~~l ~-- '--- r -~ '.~ .~ .~ ~.
337-==-_ 2.~~_ ~~~~-=--=!:60~~~1"=T'-=-=- !~=- _1:~ __ ~~.=.~ .. __._~. _~ __-:~_~".~':

co ~H ~;E~~~~~ ==-~:~~~~~~~ ~~~~i~~~-= -~= i== .~=-.~~=-~ ~ ~- -= i=~==-~=
~~_1 ._~o~~t-=~~~~~~~=-~ ..~~~§.~~~;r--=--=_ !--=--~.~ ~~= _~ ~_== .1.... ·_~.·.·.~ ~~_= ~.__ -:..=:~~~~
342 2.8050000 0.0000000 1.600000~ 1 1 1 1 1 1 0
-----.- -- -----.--;;j--.-._---1---- ..- --;J-... - ---- --.- .-.. ..-.. --- - ....-..... ... . --.--.

~:~----~~~~~~~-~~~~~~~d--~::~~~~~~I~----·~--.- ~.- ... ~. ~.- ---~ -. -. ~-- -_ _...
.~45~.~_ -3~.~~00CJ..~=-~:.470000~-·~~!:~OOO~~~1 :-~~= '!.~=~-= '1~'-' -- 1=~'-:' ~~--.. ~.-=.. ~~:=-.--~=~=:
""3'7.46;;--__1__-,3...~~_00_0_0~1-0-.2-3~00~1.-1~~~~~~1 .~ ! ~._ ..... _.~ __.._. ~. ... 0_. _..... _

~1:~:=- =~:·~-~i~~~~~~~~~~~~·~~~~=l~ii~i~~:·~·= ~==:~=~-~- .~ ~-.=.. .~-~~~~.~ -~~= i- ~:--:---. -~:~
~[~_= ~~~~~~: ~~~~~[.- ~::~~~~1r· --' -__~_~~_~ {~~~ :r -~~ ~r'==~T- ~:' }'~_~~~==:~=
352 3.6~_00_03--0.2~~~~~1-.. -..!.~~CJ..0~01.1.....- _"-._ ..... ~. 1......_ 1 .__ ~_ .. _ ~__ _ .. __.
353 _~,:;OOO~I--_~:~~~~~~.--!-.~~~~~?I~----_~.__ 1__ ._ 1 . ~____ .1 0_. _ .._
354 3.465000~ 0.0000000 1.60000001 1 1 1 1 1 0
------·---n;;i----I-----l-;- ..---- -----.-. ----.-- .----..-
355 3.4650000 0.4700000 1.60000001 1 1 1 1 1 0

356--- 3:~~0000~~.000000~·--1.6~000~~!=1·=1~~. =. 1.-=!=.~==-=::=_~
~:~ .--~::~~~~t_~:~;~~~~I.--~~~~~~~~ }--- ~ ---+._- ~.-.-.~-_. ~-------.---.- ..

______'--. 1 . 1 .________ _ . . .... ...._._.. "'_'

Page: 8

I
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lweir Structure
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-._......._...•-- ....--.----. ]--.._-_.-_._--_. ----_._ ....._--_.__._- ._._.__ •.-
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48~etentionBasin
Filename: D:\LARSAT-2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

::\
• 1 .. ----
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Page: 9

.._------------_. ---_.__.. --,-----_._--_. _.._---~._-

359 3.795000~ 0.2350000: 1.600000; 1 1 1 1 1 1
360' 3.7950000 0.000000 '1."6000000'1--1 --1--- 1-- f-'" '1'--0------
36-1----m50001'--0:470000~1.6000000T--- 1---- '-1--- -1--'- :1" -- T'- -- '0--"'-"--

~----~----_.__.- _.- ------_.- -- _ .._-_..__.._ ...

--- .-----~f~- ~~~~~~~.~-~-+:~~~~~~ ~ ---:-~ ;=.~'. ~--'''- .~- ...-==~=-- ~.~.~--}-= ~-:-.---
36~__ ~~?~~~~I__0.23_~~~~ ... _~:~0~.0.~?01.1--- ...1..- 1.. 1 .. __ . '!.. ,. 1_ ?
365 4.1250000 0.2350000 1.6000000 1 1 1 1 1 1 0

~!:: --~H~!!!~~:-!mi~:~Hm!:r~:;~:- r- --- :--- --: . :-:
·..-·--·-- ....-·--..------··;t--..- ..------I ........... -. I _....-. -.--.. . ,,- ...-. -. . .. ,... - .. -.-...--
369 4.6200000 0.4700000 1.6000000 1 1 1 1 1 1 0
370--- --4.620000&'--0:23500001- f6000000lr 1---- - i - - 1-. 1"- . - 1-' - 0--- ..
-------_·_-------;;;;).-----------1--..- --· ..--1 - - ..-. --.- - - ... -...- .--.
371 4.455000 0.235000~ 1.6000000 1 1 1 1 1 1 0
--.----.. - .-.-._--. ----- ·---------;.1 ..- '-' - . 1 - . --.- -.- .----.. -...- - ...---........- ...
372 4.455000 0.0000000 1.6000000 1 . 1 1 1 1 1 0----..--.-...-·_-_·__ .. _..·_-------·1 -------....-1 .... _. ---- -- .. -- -. -- --
373 4.455000 0.470000~ 1.6000000 1 1 1 1 1 1 0
---- - ...... -------- ----;;J--- . -- .. ·1-... -.-- .--.. .-..,. - ..... - -.. --- - - ... ----- - .......
374 4.950000 O.OOOOOO~ 1.6000000 1 1 1 1 1 1 0
'375 4:950000---0:47000001--1:600'00001f--"- f-- '1-- -.,--1"-- -'1--- 0----·-
--------_._-~._---._.-I----..--.- --._- -.--....---- --.- _._.... --._ ...-.....-
376 4.950000 0.235000 1.6000000 1 1 1 1 1 1 0
377 4.7850000----0.2350000-·1:600iiooij!1-.--1--- f-- f----T-·_· 1''' --ii-----·------
378 ·--;U~--o.oOOOOO~-'1.600060011'---f-- -f----" 1--- T----- l' _. 0-"-'''' ---

~~~ ::~:~~~~~-~:~~~~~~----~ ~~~:~:~~-~=~r~= ~= :-~:- r'~~ -~~~-- .. ~ ... -~.~-==~~-=~:
::: :;:~~r-:::::::j :::d::--==:-:-=-:-=~r:---= ~=:::=::
383------s:115000~- 0.235iioo~ '1.6"0(1)"00011--'1--- {_.- 1--.... f- . 1-' -" 0--·-----

~:---_.- ::~i;~~'~~~-=~~~~~~=~~:~~~~~-f-=--= i~~:~-=--~-~: -- ~~-=:.... ~- --- r.. -... r:=~~=:~ ...
----- -------I----·-i--·---------I..--- ---- _. -_. ---- - . .. ------_. --
~:;-- ... _·..~:~~~~~;---~:~~~~-I .. ~:~~~~~~~ ~---. ~- -- ... ~ ----. ~ --- ~ ~ .... ~ .. -- --- .--------- ------f-· ...----~--- ...--.. 1--- --- '-'''''- - ""- - - --- --- .---388 5.6100000 0.235000 1.60000001 1 1 1 1 1 0

I;::---. =~~:~~~_ .. ~~~~~~~~~__H~'~~~~ ~ --_~ ~ _=~.--- : ~-~ --~.~ .~=.._~ ~~.~~ r~·---~~~- ~
391 5.4450000,- 0.470~~~I_~.:.600000~L! . _'!.....__ .__ .!__ ._._ ~ . 1 ..._ :'...._..._~ ._,---------.-....----------- -----.-..... .- --- --- ---- - ..--------- --...... -----r------------------------·

Weir Structure LARSA 98
Version 5.0

Tuesday July 27 1999,2: 15 pm __. ..... ........ ..... _ .. ... .._ .. .. ...._.___ ©..:opYngl~95-1997, LARSA fNC.,Soflek Services Ltd._._--_._ ...
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etention Basin
Filename: D:\LARSAT-2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

------. . ~.....,.._1 .~--
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~ '. ,-~' ~~:.E. '~;.~~I;;_

392 5.9400000: 0.0000000' 1.6000000'1 1 1 1 0

i:r-ei;li:::f :~:::[ti::i1~~ .:=r:l~ -i--:; ~~i--=~
~96"-- '.. ~:~~~O~..61 ~~~~~~~o..o.?~ -:.}~~?O?00~·1 .~- 'f"'--~ 1 1'. 1 - 1_ ~.O '.: ..._ .
397 5.7750000 0.4700000 1.600000~1 1 1 1 1 1 0
398-.,..-----6.2ioooo~ 0.00000OOI--·1:(;'06600~T - -- r'-- ., -- f- --. f---' - 1'''--- 0 -.-.- .....-

~:-~~ _~-~:~~~~~~~=- ~:~~~~~~I"'- ~}~~~;~;;!~~---= r==~~ .~.~~~~ ~ .~-.~ -" L-__.~-E· ~~ ~-- ..~~ '-~- --
.~~ ~05000~~~500~~ .._-.!.:~0_~~~1_1--.--1...- __~ ....:... .~ ._~ .. ~_.__~. ..
402 6.1~~0001 0.000000Oj~0000~1_1 1 __. 1 ._ 1_ .. _ ~ __ .. ~ ._ ~. .__.
403 6.1050000 0.4700000! 1.6000000 1 1 1 1 1 1 0
404-'- --6:-6-0000001·-0:oooooool·~ooooo~1-- -1---'·'- 1- "'---'1--- -;f--'- o' ----._--

:~~ -- :::r~-:-:a: -~:~mi~ -:--~r:i~-::r -i·· -:: -:: ::
.40ii--- 6.435000~-O~OOOOOO1=-{66~~O~1 =~_1....-= ~~= -1---= ~~=1-=--=_~=:.::~~~:~~
~~ 6.4350DO~--":'70~.~!=~~ODO~O~-'_~. ,-__ .1. ~_ 1._. __ .1__ . __ 0_ .._. ..
~~~_ .. ~.~~.~~~ !_~~~~~~~ __1.6.~~0~0~!._. _ ~. 1_ _ 1 _ 1_. 1.__ ~ __
.~~!.. .._~~_3~000~ __ ?'.~~~~~~~ _~~~0?00011_h ! . ~_. _.. ~ . 1_ ._. 1 .... ~ ._. _
412 6.9300000 0.2350000 1.60000001 1 1 1 1 1 0

i·n~~·-·~ -'-~~~~~~~1=--I~~~~~~~'" ~~:~~~-~~~:~:~ --:~ }'-=.~.'~ '~. :=-~ r·· ._- ~- ~'- - -.
-'--- ....: .._- --1-----·- ---I -_.-..- --·1·---· ..·-·- .-_ ..-- ... .- ..--- ... - ..---. -.- -- .- _-
415 6.765000Oi 0.470000Oi 1.60000001 1 1 1 1 1 0
----_·__·---·;;.1·-----;;1--- -..-----·--1--·-----·--- . - .- ....--. -... -.. -_ .... ---.----
416 7.2600000 0.0000000 1.60000001 1 1 1 1 1 0--'----_.._~_.__.__ .~----_._._--_.,--- .__ . -_ .. --- . -- .. ---- - -- _ ... -. - ...- -
417 7.2600=0 0.470000 1.60000001 1 1 1 1 1 0---_._---_..__._._--- - _.__ ._--~._----_ .._-- '---" ... _. - -_.__.._-_..._.- - - ._-- -_. _..
418 7.260000 0.2350000 1.60000001 1 1 1 1 1 0
41T-- -. Tog-sooO - --0:23500'0. 1 T666oooo'-r- --1-'- .... f- 1 .- 1--- '1'--' 0---"-'---'-

:r-~==w.::!--H:~!i~~:lum~;t-y~=t~ ~:~ .r:L-t:::~~
423 7.590000~-ii700000 1.60000001 1 1 1 1 1 0
--.-.---.--~--+ _·----..1·---'.-..- .....----. -- ....--.. -_.---- .-.-... ---.-.. --.-,
424 7.590000~ 0.23~0001l_._1.60000~1__ 1__..!......__ ...! 1 ..__ .1. .._.0 . _

"Weir St;~ct~;~'-
Tuesday July 27 1999,2: 15 pm

-----~-_. ------- - -_.- . -..---- --- - _. - - - . -_. ------ .- -_._---[---_.-._----------------

LARSA98
Version 5.0

© Copynght 1995-1997, LARSA INC.,Sofiek Services Ltd
- ---_.. .._. --- - --- ~_..__.._--- _._. --- ._-~----_._._---



Retention Basin48
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Page: II

Filename: D:\LARSAT-2\48ST\WEIR.TEL
Description: Weir Plates

Engineer: B.K. von All_worden
- -----,'... -- ._----_._._--_._--------- -- - '--------------_._--- ----.----_._._-'.- .- ._. ------- ._ ._. J ....__

.- .._-----_. ---1-------·---..--·---------..
LARSA 98

Version 5.0
© Copyright 1995-1997, LARSA INC.,Softek Services Ltd

---_.. ----_.----_... _-_ ..._-------- _.---_.-

.._------_._'_._~._'. __.._-_._._-_.- -- .- --- -_._.-

,
~DOf':'1;,zrl

{::' ~-f.¥'a~ ::;:i~:TI::~;r""···""···""=F!~"-'·"""' """"'-4"r~r-'!..=i=i===·=
.----- -----I------..:<t---·---- ..~--.- '---- .---.---.--- --.-- .----...---.--.--- --
i~:'--' ---;~~i~~~.-_~·t~!~~~~~..+~~~~~~~~~ .. --~-----·~ .- ~... --. ~ - ~. -.. ~- --...-....
~~:·=:·~;.!f:~t-:!!r::~:!m:~: :::: : : : :
433 7.7550000 0.4700000: 1.60000001 1 1 1 1 1 0
434--- -8T5600001-·0~000000~.-- f6ooliooo'·f---- -1----· -1" - 1 -- 1 1- 0 .....

~r~=': ~=:~l!::~&jiffi:f:li:~r --=:~:- :=.: .. i F=====
~::..: - -·:::~d-~:~~~~~~--~~~~~~~·~~·~- ~ -.. ~... ~_. ~- ~ - .~.- '--- .--- -.----. ---I----------d-· .. -·---1 .--.---....-...... _.. ,-..... ----- .. - .... -

::~-- - ::!H~~~~=i:~~i~~~~·- ~::~~ii~~t~=·~ -~t~=- ~=..~-~~--~.=~=~=~=
443 -a:415000~_0.23-500001-·-{600000~f~- 1---- 1--T-- C--- '1-"- 0 - ..----- -,

~~ _-_._- __8_.4_15d_ 0.ooooo~I-=~1.600:0000:!---.-_1-_~~_1-_-~_'1_-_-_-1 _-__-._ ~_-_-_. ~-_-_-~~~~--:

~~: -= --:::~~;~, ~:~~~~~~_ ~ :~i~~~~ ~ __ ~--:-~~ )-.= ~~_"-=--=.t=±-.=--=i=:~-='==
.~.~!. ~.~10000 1_._0.470000l__~~~0000~~1~_...._ .!._.__ .!..... _ ~__ ~. _. _1 .~. ..._._. .__,

~-1: ·---~Il~~~~~~~~;;~·~·-·~~~;~·~-~--==~-·-~·l.. ~ .... }~ __~i~-~~ ;__
~~--.-. --~~:~~~~t-~~~~~~~~~- ..-~~~~~~~~I~--- ~-- .~-- - ~ - --- ~-.- -~-- ~--- ... ---- .

.~~2~_- ~·=~..~1_0_~.~~~=~:~~~~~O~-. ~:606li~~~i.~~ ~~__:- 1 - .~' --.__-- ~- ..."~ T_:'~ -rj" -- _~~_:.: _-__-~
453 9.2400000. 0.4700000 1.6000000 1 1 1 1 1 1 0
4~' -- --9~240000~-O-.23500061 ..·- f:600000~ .,----...,-- C·- - 1-'-' ''1-' T ....- -0--- . - - ....
455--- .- - -~.Oi500001 0.2350oliol----1.6000-00~-1---1·-· 1'- 1--- ..,----"" 1- - -- '0----------
456'--"- --·-9.li'i5000~--0.ooooooiif--1.600000~1---'j- .-- 1"-"---'1- -.. -1 .-- 0 .... --..- .
------- ----1--.---. ---1--- _... -----1-- -_. ---- -_._._.. - ...- .---- .-.----- -..
~._ 9.07500001 0.47000~l .._~~000~_1__ 1 __... 1 ~__ ._~__.__1 ~_.._._...._ _

Weir Structure
Tuesday July 27 1999,2: 15 pm
-_._._----------- --------_.<



etention Basin
Filename: D:\LARSAT-2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

:.,,) ---- ---
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____. .____________________ I .. •. _

tE?'io',/' i'.'~,
9.570000t O.OOOOOO~ 1.600000a 1 1 1 1 1 1 0

r459 -WOOOO -OA70000t 1.6000~~~11--T-- ~~~=~_-=~_-=-~ 1 ~~ _

~_1__9:,~~ _~~~__1.~~00~~!.__ 1 __1__ ~. ! __ . __!. ~ _
9.4050000: 0.2350000: 1.600000~ 1 1 1 1 1 1 0

--.- -- ..-00..1----1-------1---- --- - - --- -- --- ---- -- -------
9.405000~ O.OOOOOO~ 1.600000~ 1 1 1 1 1 1 0
9.405000 0.470000~ 1.6000000 1 1 1 1 1 1 0

- --9'9000ood~ 0.0000000
1

1.600000011 1 1 1 1 1 0
465 ~.900?00 0.4700005 1.600000~1 1 1 1 1 1 0
466 9.900000 0.2350000 1.6000000 1 1 1 1 1 1 0
46-7--- 00·-9f3·5006ol-·--0:23500-0~--f.60oooooI1---1 --- --1 . 1 1 -1 0

468~.= =--9~735ii_OOit ..__O'~00000-~=~T6(jOii~~b =~~=---=-_~==_- j~~-=:_ 1 ~~=- .. E~_-_-= ~_=
469 9.7350000 0.4700000 1.60000001 1 1 1 1 1 0------ ---_ .._·--------1·--------1---..... -:;,1--- --.-------- ...--- --. - .-....- ..- -----------.....
470 10.2300000: 0.0000000: 1.60000001 1 1 1 1 1 0
4'71- --- - --"-o.23000o,,I-·O.4iiiooO.:.I---1.60000oa!-1--- --.,---.,-' -1--- 1-- 1----- 0-------'-

. -----~-----~----I- -- ----- - ...------ - ---- ---- --.---
472 10.2300000 0.2350000 1.600000~1 1 1 1 1 1 0

~--::a=siiil! ~~: L.~~ I=~~;~~= ~=~-~- ~_::
egrees Of Freedom: O=restralned, 1=free
oint displacement coordinate system may be attached to a joint

Material Property Data

-_..'_.. -.'"- .•. _-~ .._.. _.__.-

Weir Structure
Tuesday July 27 1999,2: 15 pm

-------- -----------_.._-_._._.__._--------_.._-

LARSA98
Version 5.0

© Copyright 1995-1997, LARSA INC.,Soflek Services Ltd
.._-----_._-_._----.__ .__ . -- ---_._-------_.



48srRetention Basin
Filename: D:\LARSAT~2\48ST\WEI R.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

~
,~;,'.!!;,

-- ~ii!"'j'I,"';" --- --_..__._------- _\ , -----_.- --_.. l---.
_ ... ,1i.}...

Page: 13

•. ._._•••_L.-- • • .• • • •.•.• 1- ...__..__.. ... ....__

Iyoung's modulus is mandatory.
Shear modulus is mandatory.
For non-zero shear area and shear modulus, secondary deflections due to shear are Included.
Non-zero density is required if gravitational factors are specified and self-weight is to be considered.
Non-zero thermal coefficient of expansion is required for thermal loads.

riangular and Quadrilateral Element Data
.~~.

1 2 102 103 1 0.2500000S
-- --'103--~--100--99'-- 1------·6.250jj(joii~---.-.

-.---- -. -.-.-.- ---- ..--.-.- . _ ..-... -.. - ---.- --•.. -- ----.--- ··1 ----
2 ~ . 10~ 102 1 0.2500000,S

-== 1!~~_~_ .~0_1 !OO ' 1 ~:~5~~o.o.~r.-------- __
67 99 100 108 109 1 0.2500000S
68 109 108 106 105--"1-----.-. 0.2500000's---·----
691--00-"10-1--"1'-10-- -108'-- {------ 0:250000015------------
------- -----.'-c----I-c.--- -- --..- -__.·· 1 · ,
70 108 110 107 106 1 0.2500000

1
S

71 1~-106 114 115 - 1 --------0:2"5000-60s--- -- --
n-- T15---~--112--11f---1----------0.2500000Ig---------
-~------.-_-I-c...--- ------.--------- ----1-----·---·--
73 106 107 116 114 1 .0.2500000,S .
74 1~116-TI3--112 1 ·0.25000001~_=__=.~-=

75 ~1_~.__~_~~_~__ ._ 0.2500000,S _
76 __ !.~! 120__~1_8__ ~1.?___! ~.250~?~~IS-- . ,
77 112 113 122 120 1 0.2500000S
~- 120- 122-Tfg---- 118- r------ 0~2500060IS----- --
-------I-c.-.--..---- ..-_._.- --------- -- 1 ·_

~ !!: !!.~ !~6 ~2~__ 1__ . ~}~~~O~OIS-..-------. _
80 127 126 124 123 1 0.2500000S

~.!.~==-1~--T1!.-= __ ~~_~=~~. !2~--:"~ '!-:=:: -~_:=-_=_:~-=::~-.:2_~~~~~*=~:-~=~---
~3 ._!~6 ~~__ !~~ ~24 1 ._. O'~~_0!l.~,s . _
~_3__._ ~~~ !..~ ..!~~ 13~ 1 0.:.2~~~~~0~--- ._
~~ ~~~ ~~~ !3~ _ 1~9. 1 ~~_5000_0~IS

85 1241_~5 1~_~ 132 1__ 0.2~~~000IS

._...__._- ._--_ .•._.,- _..- ..-

Weir Structure
Tuesday July 27 1999,2: 15 pm

• H. •••• • __ • • ~.__• •• ., •__ • _ •• _ .' ._.

'_J----:-..--- LARSA98
Version 5.0

__________. © Copyright 1995-1997, LARSA INC~~_~_ftck ~~~YiccS Ltd~ _
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'1.---
"w:.1>

..__ . ----_._._._-_.._.-_..._-

..._._-- -----,----_.._----
Retention Basin

Filename: D:\LARSAT-2\48ST\WEIR.TEL
Description: Weir Plates

Engineer: B.K. von Allworden

-_. ---1-'
I

86 132 134 131 130 1 0.2500000S
-;;-;;-"-cT--I--·-· ---1-:,--------------.-.. -------1----·---
87 '.' 129 130 138 139 1 0.2500000,5
88 '139 138 136 135--1'-- - --0.25000005--'-'-

'89 -- 13-0--. -13-1--' 140 138 --'1"- -.--. --- ·--O.2500ooii5--·-·--

90-----· 13S' '140=- .137--.-__ 136'.-- 1 -. -- ... 0:250-0000:5

91 135 136 144 145 1 0.25000005
92 .....--. 145" 144-- 142 u-- 141 1 0.2500000~
- ... ... .. -.. ...... -.- .. - . . . ... -- I .
~.3... 136 1~7__. 146. . 144 1 0.2500000,5
94 144 146 143 142 1 0.25000005
95------ "14"--- 142--'" '150--' 151 1-- -- 0·.2506lioo~
9-6--'--1Sr--'150--'- 14-8--'147- ..- 1 .-- .--- -0.2500000'S
97--- 142"-' 143-- f5~- ;f50-'- 1 -- --- ... 0.2S0000015·--
98 150·-·1·52"----149-- 148-- 1-'---'--' --0:2"500000'5- -- - -.
99 -147-~--'m--15i---1------ ----0:250000015--.--.- ----.--
100 15-7-'156 154--1"-53--'1- 0.250000~~--·------
~-148--~---"58 -- 156-- -1- -0.25000005------
102 15'6--' .,58 155 -154--'1·-·------0'-25-0-00-0-0:S-.-.----,
103 153-'154 162 '16-3-- 1---- 0.25000005---'--
104-- 163 162 160 159--T----- 0.2500000'5- --.---.. -
105-154-'"isS-' - 1'6"4---' '162-- . 1- - ... -. ---o:i500600~---'--'-' --
106---16-2-'164 16'~ 160-- .,--------0~i500000Is------·

107 159 -'16-0--168- -169--- '1 --6~2500000:s---- ._- -
108 1~'168 166 165---1- ---- --·0.2500000r----
109 1~' 161 170-- 168'---.,- - 0.25000005-----
110-- 168- -170'--167-'166- T' u --0.2500000~·-- __ u._. --

1" 11 ---=-!~~__~ !~~ ~~4 ~=.: _~~~~~ ~_=-_~== .~~ =o..~~O~~?I~ __~:-~~-- _.~
112 175 174 172 171 1 0.25000005

i~~= ~ 166'- _~ '16!~~_ :1~~=-=: 174:-: 1 ----_::: -- .. 0.2S?~O~?:S--.~. _.~ .:- _
114 174 176 173 172 1 0.25000005
115 --'171--'- -172--180--181- - [------0:2500000'5--- ---... -.- ...
---.... --_...-.--._-..--... ···......__...._.. _-_·_·__ ....-· .. _-_·_-·_·--1..---.._·_ .. _._--
116 181 180 178 177 1 0.25000005
117 172-'-173--- '182--- 180-- 1------ '-'-O~i500000~--"----'--

118---180-'182 179 -Tis-- 1 --0:250000015---.----.
I • 1.---_.'--- -1. ._

._-----._.._-----_._.__._------_ •. ---; .. _._._---_..._._----_. -----_._-_.._-------

Weir Structure LARSA 98
Version 5.0

Tuesday July 27 1999, 2: 15 pm © Copyright 1995-1997, LARSA INC.,Sonek Services Ltd
-----_.' ._---_._------- - .__.- ._- - --- ... -------_ ...._--_.- _._ .._- _..... - _..__.._-.- - ..._---_. ----_.._----- _ ..__._---._----_.-
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etention Basin
Filename: D:\LARSAT-2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

I
,l_ r-------------.

_L- . .__ .. . . _ .. _ 1 -----_ 0 • --_. -- --"•• -_._,,--

119 177 178 186 187
120---1~ 186--184-183-- 1----- _. _

121---178-' 179---"1SS-- 181;--' 1-----·- '--o:isoooook-- -.
122 .-- ·1ji6-- 188- 18-5-----184 ----. 1 - ..----- '''''-O:2500000Ig.-------
1'23 -- 183·-----184-·-·192---19j-- - 1 -.---- ----o:i5ooooo~----

12r---193--..192-.... 190·.. - -189' 1 --0:25000'iiO~-'--' -.
125-'"'' 184-- 185- 194'-"-192 1 . ....'0.2500000Is
....- ........ -_..- .-._.. -- .. _-...---- - --.- .. -. --·1-
.~26 _ ~~2. 194. 1~1_ .. _ 190 1 0.25000001S
_~27 .!~?_.. _19~__ .._ 1~ . ~~~ .. _1 _..__ .. 0.250~00~IS

.!~__ !~!..__ ..~~~_ .._!~~__ 1~~. _.1 ... . ..._?~~~~O~?r.
229__ ._ !~~__ 2:! 20~ ~~8 1 ... __ ._.__ ~2~~~~001~_

!3~. . 198. 200 _ 197 196 1 . 0.25000001S

.!~.1. . _~~~__ . .!.~~__ . 2~~ ~O~_ 1 .. _ . _. _ .0.2~0000?IS _
132 .__ 205__~~~_ 202__. _~~~ !... __.._. 0.25000~~~ ..__._.. __....
133 196 197 206 204 1 0.2500000S---- ---------- --_.- - .. - --.--- -- -_·--.. ·--1--..·-------
134 204 206 203 202 1 0.2500000S
135 201 202 .~ 211- 1----- -0.2500000'5---·----·
136 211'210-- 208-'" 207 .. -- C--"-'- ·--0.2500000'5-------- ..
13'7-'-~' 203-- i12"-' 210"-- '1- ...--..- --··-0:-i50oo00~·..·---·---.. -·
138---210- 212--- 209 -- 208-- '1-"'-- --·--0~2500000's_·---·.--...
139 207 "208 -- fi'6-- 217'- '1--"'-'- ------0'25000ooIS-----.. -
140 217 216- 214-'- 213'-'-- 1-'- '-T2500000~-'--'- .
-...-----...--._--.....-_.-- ----.--- ..·_--------·1------.._-- .
141 208 209 218 216 1 0.25000005
142 216- 21"8---21-5--214'-"-' 1--'-'-- --0:250000015---- -...
---------~- ..--.-. -.--...- ..-...--- -1------·
143 213 214 222 223 1 0.25000005
14-4--'223- 222--' 220- 219---'- '1- --.- - - 0':25'0000015---'--- .----.
14-5-- 214-' 215 - 224--' 222----·T----·---..-O:250iiooOI5--·-·... ----.
146--- 2'22-- '2'2-4- 221-- 220-.... f-------o.i500000Is----·----
14-7-- 21'~2W--- 228-- -229---· ·1 -.-.. -----0:2500000'5·----- ..
148 229 22-8-- 226-- 225--- -1----- --0.2500000'5-·-..· ..-
-----------..---- -.--. - -.. - ...- .---- -------1---·--_·-
_~4~ ~~~_ ~2~._._ 2~~__ .~~8 .1 ~.25~~0001~-----
150 228 230 227 226 1 0.25000005

.. 89Iy~~r151 -.~ 226-- '23-4--235--"- 1---------·0:2500000'5--·-- .-
x·,>:CW" "-., 1--..-- . __ . ~____ _ L . _

Weir Structure
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Retention Basin
Filename: D:\LARSAT-2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B_K. von Allworden
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------_._---------~ .._-----_._------ ..__._------_.__._------ --_.__._-----------_._-------------------_._-,-------- -------- ------_.

152 235 234 232 231 1 0.2500000S
153 " 226---227 236 234 1 0.2500000~=------
154--2:r.r----236- -233- -232--- C 0_2500000~
155 --- 231-- 232-'240-- 24-1-- 1- -------D.2500000~-----
-156-- -- 241-- 240----- 238-- -237- -- f- ------c-o:2so0iiojj's--------
15-;---- - 232-- 233---- -242-- 240-- - 1 - -------- ----0:2500000~----

-158-- ---240-----2~ 23-9--- 238-----1 ----------- -- --ii-:250-0000!g----
-159 237- --- 238 ---246 ---- - 247 1 - -- --- - 0~250jjOOO~--
-160 ----- 24Y - 246 - - 244- ---- 243 1 - -- 0.2500000~ - -
-16-1-- -- 238--- 239- 248--- 246 _ 1 -------- -O.25i:iiiooo~
162---- -246--- - 2411-- 245-- 244 1 -- --- --O:25iiojj-oo~----

163 -----243----- 244---- - 252---- 253 - 1 - -- - -- . --0.2500000'5- -- -
.,64 --_.- 253----- 25i-- 250-- 249- 1 ---- 0:2500000~- -- - --
16S--- 244-- 245----2~252---- .,- -- --'----o.i-5iiOiiOo~ .-- -
166---i~--254---~- 250·-- 1---------0:2500000'5------ -
167-- 249----250-------258- 259---- 1--- ------- --O:i50oiiOo's------ --
1~-259-25-8-- 256 -- 255----- 1 ------- 0.2500000'5--------
1'69-- 250- --~- 260--- -258 -- 1" ------- ----0-:2500000'5------ ---- -
170----258- 260 257 - 256--- C------- -----0:2500000~-----

171 -~ 256--26-4--- 265 -- "1----- 0_2500000's---- - -
------ ------ - ---------- ------------1----- -- --172 265 264 262 261 1 0.25000005
173----~ 257-- 266-- 2~- r--------0:2500000's----------
174---2-64- -266----'263-- 262- - 1--- --- -- ----ci:2500000's·_--- --
175" - 26-1-- -262-- ijiY-- "2"71-- 1- --- --- --- -0:25iloooo~---- -
176 271 270 268 26i--- -.,--- --- ---0_2500000'5--------
177 -26-2-- 263---- -i12-- 270- 1- ----- - -O:-2500000's--------- -

1178 270 --272---269--- 268--- f---------O-:-250000li's-------- --
179-- 267- 260--- 276----- 277--- 1- ------------0:2500000k-----
180-- 27"7--276- - 27f--- 273--- 1------- --- ---O:25OO000~--- --- --- -
Tilf---- 26-8- -269----- 278--- 276 - 1 --- -- ---- --- 0.25000ook------
------- ----- - -----_. -------- -----._- -- -- --------- -------- - --------1---- --182 276 278 275 274 1 0_25000005
183-- 273--- 274-- 282--- 283 --- 1 --- ---O_2500000's ------------
184---- 283-- 282"-- - 280---- 279 1 - -- ----------Hsooooii'5----______________________ - - __ _ -------_.1_----

----------------- .~- ---_. --_. ------- _..- .-.. -_ .._- - "---------

Weir Structure
Tuesday July 27 1999,2: 15 pill

--··-----r-----------------.----- ··-··-,-----·-----0-----....

LARSA98
Version 5_0

© Copyright 1995-1997, LARSA INC.,Sortek Services Ltu_
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1."j ~---,.i, "-'- I

48~Retention Basin
Filename: D:\LARSAT-2\48SnWEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

"""" """~,,.,,~Wl'-:ij><' ·->":'.11'.:.;'- """-':"3""'''''1' >"':';'~\~.

185 274 275 284 282 1 0.2500000'5
186~' 282 28'4 281 280 1 0.2500000~ 1
188 291 287--~-293--1 0.25000005'
189 293' 292- 290'-288.-1--..------0-:2500000~-----·-
190-- - 287- 294295.-" 292"' - 1 .- --0.2500000~-"·--

~~~ ..__ ~~2_.._ ~~5__, ~~~ .~9~_ _~__ . _ , __ ~~~~O~~~~.. _
192 288 290 299 300 1 0.25000005
193"-- 300-' 299 ..- 29-8--'296'---' '1 - _.-.- ..... - 0-:-25iiiiiiook-- ...
'194-'- - 2!10" -. 289'- 301--- 299 . 1 0:250000015" .-
~--2gg-- 3~' ~"29li- 1--' -- '--0~25006001g'-- .. ,
'196'-- 296-'- '29S-"- 305-- 366'-" 1- ----.- '-'-'0."250000015'-' .,
-- .--- -. '--'- ..,- .... -... --... ... ..- ------.• -.- ' 1··--·
~.97 . _. 30.~_. _ 305__ . 30~ _. ~02. 1 . _._. ... _0~2~0~~~~15 ... _.
~~_~ ~~.8_. ~~7__ ~.07 .3~5.. . 1 . .. .~:2~00~0~1~ . ..
199 305 307 303 304 1 0.25000005
200-- 302- 30-4--'3-1-1--'312--- f ....· ..---- --0-:2500000~--'---'

201---3~'311 310 308 "1--...----0-:250000015-.. --...--
20-2-- 304--'303--3""13"'- 311--' 1----"'- ---0.2500000's--· .-_...
, ~--------- -::-._-- -- ..._-- --_._._-~._-_.,--.-

20~__ ~!!_ .~!~__ ~09__ .~.~~.__ 1.. __. ...!.~500000IS .....,
204 308 310 317 318 1 0.25000005

I~~: - ~~~ .=.~~~==.~~: .-. ~r~~· ~-. == --~:~:~~~~~~_._==.,
.._-_.---- ..." .-- .. ---. ·....-1--- .

207 ~~7__..~.!:"...,_ ~_5__ ~!~.. !..__. .__0_.2~~0000~ . ",,_

~~:--~-_ ..~~~ ~~~ ~~~ _. ~- - ----- . ~~~~~~~~~--_.- -- ...

210---- 316--"315--- 325-" 323 - 1---- '--'0.250000015' "'- .
211------~32-5-- "321--'3"22-- - 1--··---'----'o:-i500-000~-..·-- --"
212 320' 322 ·"329--"330----1' ------·--... 0:2500000~ ..-·-·,--·
213 330-'-' 329--- "328'-- 326- -- 1 .. --- ,--. 0.25li60-00~'---.... .
214 '322- 321-- 33T'-- 329 1-'----···o:fsooooo's---· ..
215--'- 329--" 331--' 327---- '328 ..- 1·· .. · ,_..... -- -(j".2500060~-- - ..
216---- 326-' 328'-- 335'" -- 336' - 1 ----- --.0.250600015....- ...- .....
21i-- "336-- ~35-'- 334--- '332 1 _.. _.- --O:250000tir--- ..
21S---- 328-- '327-- 337- 335 l' .-.--- _. ---0.2500000'5·-----

_._....._.__ ...... ----_1 .•_.

Weir Structure
Tuesday July 27 1999,2: 15 pm

-----_.---- _._._-- -"-"
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.)------- -----------.----.-.-.------------.----r--------.---

etention Basin
Filename: D:\LARSAT-2\48ST\WEI R.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

~!nJ~' _
11:f:t.;~

--_•._---------_._---_._._-- 1__• ------_•• _-

I,~

;lte.." •.~j"'-,
.. . ~~oJi!W~.-; 'r~1'f'l

{~......~t~,21.~~ .JJ&.;,;..)'i_,_ft.
335 337 333 334 1 0.2500000'5
.:=-:,.---+=-:---~:::-:-::---- --- -------- --------1----·----
332 334 341 342 1 0.25000005

221 3~' 341 340 338-- 1-------·- 0.2500000~-··-·--- -
222-- 3-34- 333 343 341-- f -.-.-.. -- ----O:2-50-00-00~------

223----· 341- .~ 343'- 339~ -- 340 ... 1 ...... - --O:2500'600~

2~~_. .~38_ ~~O ._ ~~~ ~"'8 1 . ~:2~~0.0~0IS
225 348 347 346 344 1 0.25000005
~i~ .=.~~ 340 33~ . 349 347 1 -0:25~0060~ -
227 ~. ~~? ~~~ __ ~~6 _ 1 .. _ _ ._O.25~~00IS __
228 344 346 353 354 1 0.25000005
229 354--' 353'---- 352--- 350- - - 1-" ....-- --·--O.25(jOOOO~···-· -
230--- 346-- 345-- 355-- 353-- {' -. -- -_. ---0:250000015-- --._.
231---- 353--' 3'55-- 351-- 3'52--- l' ._._- --"0:-i506ooo~----- 
232-- 3SO--'-352-- 3sg-- 360- .- 1- - ------ --0:250006015---
233---360--'359-- 358--35'6-"T ..---------O-:i500000~--- .. -
'2~-~ 351-'-'361-- '359'-- 1-' - - - - --'--0.250000015 -- .---.. -
235 359' 361 '35-7-- 358-- ·1----- ----0:250000015-------
236 3~ 35a--~~366-- 1----·-- ------0:250000015--------
'23'7--- 366- 36-5-- 3'64--'362-- 1--'-- ---O:2500000~'-- ----- -
238 358'35r-- 367 365 '1-----.- ---o:2500000~f----'---
239--- -365--367 --. 363 364-- 1----·-----0.250000015..----.
240 362'" 364 371 . 3;j'2-:--r.r---- 0.250000015-----'
241-- 372-' 371-- 370--368-- 1- ... _-. --TI500000~--·---
242--' 364- 36-3-- 373'- .-. 371-' -- 1 .. - -.---.. - --0.2500000~------
-----....- ..---...... -------.- ----- --" .. ...... - -------1--·--.. _-- -
243 371 373 369 370 1 0.25000005
244-- 368-'m--~n--378 --- 1---'-- ---0:2500000'5----
245--'- m-' 377----37·6'----·-37-4-- C-·-----0.2500000's---..--
246'-- 370--- 369--" '37-9-- 377-- 1-------C}:25000001$.-...-- .
247'- -- 377-' 379--- 37'5--- 376--·1 -- --- -- -0:2500000'5'- - .... ---..
248 374-- 376--- 383--- 384-- :;. --O.:i500000~·-----·--
249 3Sr-'3S-3-- 3-82--jiio·---T----- --·-0-.-2500000'5---- ._-
-2'50--- 376-- 375--- 385-'---" 383--'-' f ----. ---·0:-25000(10,S-----·----·1
251-- - 383- 385-- '3IH --. 382----- 1- ----.--. - -O:2'500000~--- - --.

I •__ • ._ ._. __... ..._ __L

Weir Structure
Tuesday July 27 1999,2: 15 pm
.-..-.._---_ .._-_. --_.--- _._-.---

---- _. --.-.- ----1---·--------------
LARSA98

Version 5.0
© Copyright 1995-1997, LARSA INC.,Sofiek Services Ltd_..__.•... _-_. --- -- -- ----- -----_._---_.._------ -- ----------
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Filename: D:\LARSAT-2\48ST\WEIR.TEL
Description: Weir Plates

Engineer: B.K. von Allworden

LLoL.it,,,"
380 382 389 390 1 0.2500000$

! 253 " 390 "389 388 386 -f-- . 0.2500000r--- --
254 382 381-- 39-1--3~ - '1' - ..---..-'--([2500000~- ------,
255 --"389- 3-91-- 387 -- 388--'" f-------O.2500000'§-------
256·------ 38r'-- '388---- 395-- 396--- 1- ------ ---0.2506ifOO~--..---
25-7 --.-- - 396-- 395 ._-- 394'-- - 392 1 - - - - - 0:2500000~
258---- 38S--"'- 387--- '3sr-- 3'95 - ..- -1 -..-- ----. 0~2500000~- -- ----
.--.---- --... ---- ........ - .. -- ...---. - - .. - ... - ..... I
~59. .. 3?5 _ . 397. 39~__ 394 1 0.2500000,5
260 392 394 401 402 1 0.25000005
261-- 402--- 401""--400-" 3-98 1 .. - ---0:2500000'5"---
262--'-' 394-.... 393'-- '403-' -401 1 -. ---0:2500000'5- .--.
263"" -- 461' . 403---" 399'-- 400 1 - --- - 0.2566006'g-
264'-- 398-"- 400- .- 40i-- -40S- 1 -- --- -- -----0":2500000'5-'--
265 -- 40ff-- -407---~404-- 1- ----·-----0.2500000~---- .
26-6--40-0---399-- ---409---407 - 1---- -----·---0:2500000's--·- .. · .
267--467--' 409-- 405- 406 - 1- -- -- -- --0-:-2500000'5-- ..---
268 --''4~ 406---41-3-- 414'-1 0.2500000~--------
269 414 --413 '4~ 410---- .,--. --·----([2500006'5-----·----
270 406 --- 405 - 41-5-- -4'1i-- ., ..--- ---O:-2500000~--'---- -
27-1-413- 415-'" 411--"4-f2 1 .-.. ---0.2500000~-·
272 410 '~419'--420- - 1'--- -----o:25ooOiio~---..·
273 420 '41'9""-41i\- 416--- 1 - --- ---0.25000..0-615------
274---- -412- 411-- 421- - -41'9'- 1- --- -- -----O'2500000's----
.-... --- ---.---- - - ..-- -------.- - ....-..-- --_..... - - - ·--1- - --....
275 419 421 417 418 1 0.25000005
276"-- 416-'418----425--4'26 1 ..._- - -- 0~2'500000~---- .
----~_. ---- ....-.------- --_..__·_-----------1-..-- ..
?!.7__ ~~_6__.~~ ~2_4__ .. 4~~ _ _~___ ~~~~000e..---_-- .
278 ~18 _ _ ~~7_. 4.~ ~:...._ 1 ... ~~~OOOOO~----
279 425 427 423 424 1 0.25000005
280 --- 422- 424---43'1-- 432 f - --- .. - ---0:250000015------.
"2a:r-- 432--431'- 4'30--- 428 --- .; - ...---- ---0.250000015---
2ii'2--- 424--- '423-- 433---;f3T -- -1--·...--- --0.250ii00ii~-----

28-3--.431- 433- . 429---' 430-' 1------ ·-0.2500000Ig --.
284 428 - 430-- 437-- 438--"- 1- ..----- ---0:2500000'5-"'---' .."

.,- ..._ __ _ _ . ..L:............ . _

Weir Structure
Tuesday July 27 1999,2: 15 pm
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48
Filename: D:\LARSAT-2\48SnWEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

',I"
1----··
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285 438 437 436 434 1 0.2500000$
286 " -'430 - m-4~-;m--1 0.2500000~------·-
287 --437- '439 ---4-35--436---1--'---' 0.2500000~---·-·---

288 434' 436---443-- 4.w--·T-----------0.2500000~--·-·---.. -
289 -- 444- - 443--' . 442 ---- 440-- . 1- ... --'--O:2500000~---'---
290-- - 436'- 435-' -445 ---- 44i - -- 1 . - --. - -0.25000001s-.- ..
2~--- -44~ 445---- 4'41"---442'- -'1' . -- .----- O~2500000IS-·------··

292 ...---- 440-- 4'4-2---449"-- 450--'-- f-------· ----O-.--250ooook------
.----.-.- ---.- .----. - - -- _.--- . ... --. - .--.. -.-- I
~~~ .~5~__ ~~9___ 4~ ~~~. 1 o.:.~~~~~or

~_4 44~_ .~~~ ~~ ~~~ .. _ .. 1 ~~~~0~_~~15_. .
295 449 451 447 448 1 0.25000005
2~-'4~ 448----- 455'--456--- -1- ------0-.--2sooooiilg- - - -.
297---'456-- m--'454-- 452 -- l' --------·--0.250iiooo~--

298---44-8- .1"47--'-457---455 - 1 - --- ---0.250060iiI5-- -- ---. -'
~-- 455 --. 457- ~.-- 454- --- {- ---------0:25000-0015-- -.----

300 452--- 454 461 -462-'-1" ------- --O:2500000~-----"'
301 --462- 461--- - -460-- - 4-58-- T·-----·---D.250000-0Is-----
,-------------.----- --.----------.- -. - - ---_. --_·_-----·_·-1----
302 454 453 463 461 1 0.25000005
3(jJ"--46f- 463-- 459 -- -460 ---1 - ---.- ----0.25oooools--·-· .. --
--------.- f-:;---- ---- --.- ------------ ---------1·--- -. - -
~~__ ~8__. 460 467 . ~~_s. 1 .__~~~OO?I~--. I

305 468 467 466 _~ 1....______ 0.2500000~_ ___i

306 460 459 469 467 - 1 0.2500000
1
5

-307---467-- 46-9--4-65-- 466 --1 0_25000005=--- --
308--- --464--- 466-- 473---- 474--'1- ---- - 0.2500000~-----··----

30-9--'474- 47-3--- 472- 470---- r----- -·~2500000~-----'
~;;----I--------------.-------------1-------
310 466 465 ~~ _4!_3__ ~______ 0.2~000001~-..---,
311 473 475 471 472 1 0.25000005
312--9'9-- 288--290---100 --- 1"------ -0_500000015 --
313--- -100-- 290----- 2119--- -101 -- 1-·------ ---o:sOOOOOO~---- -- _.
'314------ 105- '2-96'-- '290--1"06- - -- 1-- - -- ---- - ·-O~50000·00Is--· --------.
315 106 298 -297--1"07-----1-- . ---------0.5000000~-------'

I ----1-=-,--- --- -.------- --------1-------
316 111 ~. 304_._ 1y ~_._____ ~OO~?~~---

317 112 304 __ 303 .!.!~ 2 . ~000000,5 . _

-- -- --------- ------ --- ----.----- ---.------J-..----------..--------------
Weir Structure ' LARSA 98

Version 5.0
l~~eSday JU~ 27 !..999~~~_~~~ __. __ __ _ _ __ __ _ _ _ _ ©~_opyrlght 1995-1997, LA~SA INC ,Sofiek Services Ltd
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Retention Basin
Filename: D:\LARSAT-2\48SnWEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

.1---
\ .... ;;
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I- .-..----.-- ..--.--.. --. -'-----_ .._-_._-_. --_._...._._--- _______.•• __ •• ----- __ . 1 _._ •••.•_._ •• _ .•••__••..•.. _

----'-,_. • 1

310 118 ~ 0.5000000's
309--119"""-- 1-- ..-.----' 0.5000000~-----·-

320 123 --'3~-' 316 124 f' ....-..--- --·-O:50000001§-------·--
-3-21- 124--" 316-- -31-5---' 125-'- l' . --- -- ··-0.5000iioo§---
'322-- 129--'-- 320-' - 322- ... 130 1 . -. - o.so-oooool§-· ._-
323 ---- .. - 130 322 .. 321 131 1 0.5000000~
- ... - ...--.-.--.. -.-."-' .- .. -- -.-.. .. ·--·1
324 135 326 328 136 1 0.50000005
325--- -13"6' . 328---- 327-"'-- 137 1.. . .- --. '-'O:5000000~--
32If---'141-' 332- --- 33r . 142 1 0.500000015
327--142'-' '334- 33"3- -- " 143- l' -- ---- - 0.5000000~·
328 - .. 147 338' 340 148 1 0.500066015
329' 148 340 . 339 149 1 -..- _. 0:50-00000's
330--'- 153--344-- -346.... 15-4 -. 1 -----. - ... -0.500000ii~
331--'- 154-- 346---- 345--- '155 -- 1 . - - -0.500000-0~
332----"159--- 350--352-'-- 160' -. 1 .-. ·D.5000·OOO's·--
33-3-- '160-' '352--' "35"1"- 161'-- -- f' -'-" - -- o.5000000~-"·-- -
334 165- -356 -.- 3S-8--166 ..- Y'.----. --0.5·000000'5·--------
335- 166 '358 357 167 T"-'--- ---o~SOOOOOO~--.- ..-
336 171--'3~ 364 --- '172-- l' -.--- - - ..o.SOOOOOO~-·-· -- .-
---- --_.---,",,---.--.. ---.--- .-- _·· __·__·_··-----1--- - --.....
337 172 364 363 173 1 0.5000000~

338 177-'368'--370'---'178-- - f- - - '-- ---O.sooooooff-- --
33-9-- 178- 370-- 369--- fi9 .,---------0.-5000000'5--·-·-·
340---183- 374 -- 3'76--184-'- 1---'--- ...o~oooooo~_· .-.--.-- ...
341 1s;r-- 376 --~5-- '185-- . C-'---' 0.5000000's------ -
~-189-~- 382..---190-----.,- .---- -·-----o.soooooo~-----
343 190- 382--- 381 -- -191---' '1----- ---0.50000005'---'---'---'
344-- 19s-' 38-6-~jj---"196---1------' '0.5000000'5--' -. ----
34-S--- 196-- 38-8-- 387--'- -197--- f-··----- ---O'5000000's·------- -----.
34-6-- 2iFl- 392--' 394--- 202--'-1-'-- -·-o.soooOOOlg------- ---
347-- 202-·394---·393--203--.,------ -0-:-5000000~----'-"-"

348207-- 398--- 400- .. 208-"- f----------· ·--O~sooOOOOIS---·---..-·,
349 2~ 400--- 399-- 209---""--'-"- --o:soooooo'5·--------

'""3'""S"'"0--+2""1"'3--1-40-4- -40-6--.. -214--' .,.------ --0.sooO-0-00'5-·--
__ __.__, L..... ,I _

l
·Weir Structure

Tuesday July 27 1999, 2: 15 pill
_______. . __·0.-._- • __• __ ._ •• __ -0' __ ." ••• •• _
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Version 5.0
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alld Young's modulus, shear modulus and element thickness must be specified
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