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PROJECT SUSITNA - LATANA
SUMMARY ABOVE GROUND AND POWERHOUSE CONCRETE

ITEM $/CY CONCRETE
331. POWERSTATION
. 114 POWERHOUSE $249.00
. 124 PORTAL 273.89
332. DIVERSION TUNNEL
.215 PORTAL CONCRETE 322.97
.216 FLIP BUCKET 170.79
332. MAIN DANM
.314 DENTAL . 99.27
.325 PORTAL 295.54
332. MAIN SPILLUWAY )
.526 PIERS 195.680
.52H DECK 588.05
.521 GUIDE WALLS _ 385.57
.52J SLAB 345.88
.52K OGEE 154.31
.52L FLIP BUCKET & DUTFALL 216.04
.52M DRAINAGE & AERATION GALLERIES 457.19
.52P RETAINING WALL 314.59

332. POWER INTRKE & QUTLET
.614 CONCRETE 325.29

332. TAILRACE
.91A PORTAL 314.99




SUSITNA - WATANA
STRUCTURAL CONCRETE QUANTITIES TABLE
FORMWORK  SF
PLACING 1b RE-
| RATE BASIC STEEL PER CLEAN UP & ROCK SUR-
ITEM DESCRIPTION CY/HR | QUANTITY | CY CONC ¢ |BULKHEAD |STRAIGHT | CURVED UNFORMED | JOINT PREP. |FACE, PREP.
§ C Y b ]
331 POWERSTATION
.114 Powerhouse 25 43,500 70 2 2,800 |140,000 - 38,000 195,750 38,000
.115 Pcrtal 15 600 _ 90 - - 900 900 600 2,400 600
332 DIVERSION TUNNELS-
.215 Portal Concrete | 25 18,525 120 - - 91,220 16,745 11,780 27,788 ©11,780
.216 Flip Bucket 25 2,000 50 20 180 900 - 300 3,000 300
332 MAIN DAM -
.314 Dental 50 85,000 - - - - - - - -
.325 Portal 25 20 90 - - 30 30 100 30 100
332 MAIN SPILLWAY -
.52G Piers 25 18,670 50 - - 43,794 4,740 - 29,000 -
.52H Deck 25 350 300 - - 4,488 - - - -
.52I Guide Walls 25 32,900 80 — 25 | 27,160 |164,735 2,244 14,900 93,484 166,470
.523 Slab 50 30,800 20 - | 40,000 - - - - 276,192
.52K Ogee 50 24,300 15 20 5,790 11,130 17,820 23,780 76,766 34,834
.52L Flip Bucket &
Outfall 25 28,500 60 2¢ | 12,424 54,444 7,680 11,900 100,602 27,648
.52M Aeration Gallery | 25 3,710 30 10 3,708 37,085 - 36,380 - 36,380
.52P Retaining Wall 17 1,000 80 - - 5,400 - 900 1,800 5,400
332 POWER INTAKE & OUTLET
.614 Concrete 25 95,800 140 20 | 83,370 370,000 46,850 26,600 143,700 26,600
1332 TAILRACE
5 .91A Portal 10 300 120 - - 450 450 200 800 200
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DATE 3-2/84 ‘ . '
ESTIMATOR SMA-CJS o
.

ITEM NO. 331.114
POWERSTAT ION-POWERHOUSE

LABOR 136.26 $/CY

MaS 88.18 $/CY '
EQUIP 24.64 $/CY

TOTAL UNIT COST 249,80 $/CY

INPUT DATA

CONCRETE QUANTITY 43588. CY

" PLACING RATE 25.88 CY/HR

CONCRETE IS PUMPED

FORMWIRK LooD STEEL TOTAL
TYPE SF  NO. USES SF  NO. USES SF
BULKHEAD 848. Gngg 19608. S56.089 2808.
CURVED 8. 1. a. 1.08 8.
STRAIGHT 428008. 4.80 98086. 50.00 140080.

FINISHING - FORMED SURFACES 148000. SF

FINISHING - UNFORMED SURFACES 386808. SF
CONSTRUCTION JOINT PREPARATION 195758. SF
ROCK SURFACE PREPARATION 36ee8. SF
OVERBREAK ALLOWANCE IS 1.88 FT
WASTE ALLOWANCE FACTOR IS 1.84

~ FORM RATIO 3.22 SF/TY
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. ESTIMATOR SMA/CIS

 QUANTITY LABOR ™S EQUIP
BATCH AND MIX
46703.7 661324. 2526678, 453968.

TRANSPORT - 1 G
44987.4 173792. 8. 181491, g
TRANSPORT ~ 2 ) S

8.0 8. 8. 8. ‘
CRANE & BUCKET COS
8.8 8. 0. 2.
~ PUMPED COST )
1796.3 416822. P 274761,
1,251,138, 2,526.670, 838,212.
28.76 58.88 19.89 = 185.93
BLD WD BHD FRMS
140.8 1239. 286. 8.
~ BLD WD CVD FRMS
8.8 8. 8. 8.
BLD WD STR FRMS e
10500.0 198380. 21428, 8. v
8.8 8. 8. 8.
S&S WD BHD FRMS
B40.8  6P98. 252. 202.
S&S WD CVD FRMS
8.8 8. 8. 8. »
SeS WD STR FRMS ‘
42000.8 4895080. 12688. 19088.
BUY STL BHD FRMS
39.2 8. 1958. 8.
BUY STL CVYD FRMS
8.9 8. 8. 8.
BUY STL STR FRMS :
1960.0 8. 52928. 8. L ,
58S STL BHD FRMS | : ¢ b
1966.8  13544. 58a. 478. ' ' N
58S STL CVYD FRMS .
8.0 8. 8. 8. -
S&S STL STR FRMS
98000.8 884948. 29493. 23528.
FIN FRMD SURFACES A
140000.8 93890. 8. 8. ;

FIN UNFM SURFACES
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DATE 372784 :

ITEM HO. 331.114
POLERSTAT ION-POWERHOUSE




{0 . 195058.8.

CLNUP & JNT PREP

_ 179302. 8. 74385.
. CURE
43508.8 123975. 8700. 8.
.. ROCK SURFACE PREP
' ° 30000.8 134520. 9. 12920.
.. S8T&S -
1 3227817. 2. 161351. 8.
i TOTAL DIRECT COST
1 43500.8 3227817. 2815245, 951789.
74776. 73808. 42634,
i
.
i 280008. 78200.
- 3582593, 2888253. 1971623.
% PER CY 82.36 66.48 24.64
|, RE-STEEL
{ 394508008. 2344650. 943958, 8.
. PER CY 53.9 21.70 8.8
- TNTAL
. PER CY  136.26 88. 10 24.64

_— . -

|

1

Additional overbreak concrote(uulls
& croun) 78.,008sf X 1ft727 = 2552
say 2600 @ (26.76¢ + 58.88 + 19.89)

Add for tiebacks into rock. Say
addi:izchal cost is cost for drill-

ing & groutina | 172% hole 3ft into

rock @ $15/ft or $45/tie. Say 3ft
centers 72,.008/3x3=7777 say 7888
t iebacks 9 $45+%$351,000. 88/20 L/E
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DATE 3/2/84

ESTIMATOR SMAR/CJS

ITEM NO. "331.124

POWERSTATION-PORTALS

LABOR 154.13 $/CY
MaS 93.72 $/TY
EQUIP 25.98 $/CY
TOTAL UNIT COST 273.89 $/CY
INPUT DATA
CONCRETE QUANTITY 608. CY
PLACING RATE  15.88 CY/HR

. ] } .
T o : R

CONCRETE 1S PLACED BY CRANE AND BUCKET

FORMWORK
TYPE
BULKHEAD

CURVED
STRAIGHT

FORM RATIO

WooD
SF  NO. USES

a.

458. 2.86
458. 4.08
FINISHING - FORMED SURFACES
FINISHING - UNFORMED SURFACES
CONSTRUCTION JOINT PREPARATION
ROCK SURFACE PREPARATION
OVERBREAK ALLOWANCE IS 1.88 FT
WASTE ALLOWANCE FACTOR IS

3.088 SF/CY

STEEL
SF  NO. USES
8. 1.83
450. 58.008
450. 59.00
1680. SF
688. SF
2400. SF
608. SF
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DATE 372784
ESTIMATOR SMA/CJS

¢

1TEM NO. 331.124

POWERSTRTION-PORTALS
QUANTITY LABOR Me.S
BATCH AND MIX

647.1 9163. 35009.
TRANSPORT - 1
622.2 2428. 8.
TRANSPORT - 2 )
8.8 8. e.
CRANE & BUCKET COS
41.5 9607. 9.
PUMPED COST
8.8 8. 8.
BLD WD BHD FRMS
9.8 8. a.
BLD WD CVD FRMS
225.8 2788. 459,
BLD WD STR FRMS
112.5 1976. 229.
2.8 a. 8.
S&S WD BHD FRMS
8.9 a. 8.
S&S WD CVD FRMS
450.8 4868. 148.
SeS WD STR FRMS
450.9 4383. 135.
BUY STL BHD FRMS
8.8 a. 8.
BUY STL CVD FRMS
9.8 8. 333.
BUY STL STR FRMS
9.0 8. 243,
58S STL BHD FRMS
8.8 . 8.
585 STL CVD FRMS
; 450.0 4868. 135,
. 685 STL STR FRMS
450.0 4064. 135.
FIN FRMD SURFACES
18608.9 1266. 9.
FIN UNFM SURFACES
* 6008.0 600. 8.
i CLNUP & JNT PREP
: 2460.08 2p88. 8.
i CURE
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OCK SURFACE PREP
£60.0 2124.
ST8S
58936.8 8.
TOTAL DIRECT COST
608.8 58925,
PER CY 84.89

RE-STEEL
54898.
PER CY

41580.
69.30

2547.

39494.
65.82

16748.
27.98

TOTAL
PER CY

154,19

93.72

!
204. :
i
a.
15589, ' .
25.98
e.
2.0 ,
25.98
!
2
¥ : ‘
L { ‘
] .

.
.
' 4 .
-
B
N
f
'
v,
: H
B
+ %
i . s
1
f A ']
B
*
-
s ! .
r
s
. . .
. 1 » L)
4
. i
.
. .
[ . 4
¥ >y
. ,4 4 . »
. N ! .
] < " kY
+ . * b .
[ 3 +
*
-~ 3
: .
. »
LA
. * *
. .
. t a
P '
- R
. L .
’
4 “ )
i s - .
: 1
i
Ki
|
, ye ! s
1 ' '
* *
i
.
. .
*
B P
L ¢
‘3
‘ C
!
[ r 4 t
-
. .
L ' .
. l . C
K
.
+ ) ‘
1
AL
~
. .
.
! a
* . - A mF MR A "

o




e s N %

: t.w DIVERSION TUNNEL .
R , w..




ey w o w

AN risiy

DATE 372/84

- ESTIMATOR SMA/CJS , o ‘ , S

ITEM NO. 332.215
DIVERSION TUNNELS - PORTALS

LABOR 196.52 $/CY
M&S - 105.34 $/CY
EQUIP 21.11 $CY
TOTAL UNIT COST 322.97 $CY
INPUT DATR

CONCRETE QUANTITY  18525. CY
PLACING RATE 25.88 CY/HR

CONCRETE 1S PLACED BY CRANE AND BUCKET .. ‘ ‘ '
FORMWORK WooD STEEL TOTAL
TYPE SF  NO. USES SF  NO. USES SF
BULKHERD 8. 1.008 a. 1.e8- 8.
CURVED 83v2. 2.08 8373. 50.08 16745.
STRAIGHT 45618. 4.008 45618. 50.08 91228.
FINISHING - FORMED SURFACES 187965. SF

FINISHING - UNFORMED SURFACES 11788. SF

CONSTRUCTION JOINT PREPARATION  27788. SF

ROCK SURFACE PREPARATION 11788. SF

OVERBREAK ALLOWANCE IS 1.88 FT

WASTE ALLOWANCE FACTOR IS 1.84 : :

FORM RATIO 5.83 SF/CY . i
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DATE 3/2/84
ESTIMATOR SMA/CJS

1TEM NO. 332.215

DIVERSION TUNNELS - PORTALS

QUANTITY LABOR

BATCH AND MIX
19719.7 279232.

TRANSPORT - 1

18961.3 73380.
TRANSPORT - 2
8.4 8.

CRANE & BUCKET COS
758.5 175657,

PUMPED COST
8.8 8.
BLD WD BHD FRMS
2.8 a.

BLD WD CVD FRMS
4186.2 51868,

BLD WD STR FRMS
11482.5 185808.

8.0 a.
SeS WD BHD FRIMS
8.8 8.

SeS WD CvD FRMS
8372.5 98423.

58S WD STK FRMS
45618.8 444241,

BUY STL BHD FRMS

8.8 8.

BUY STL CVD FRMS
167.5 8.
BUY STL STR FRMS
912.2 8.
saS STL BHD FRMS
8.0 a.

'58S STL CVD FRMS
8372.5 98423.
SseS STL STR FRMS
45618.8 411858,
FIN FRMD SURFACES
187965.8 72337,
FIN UNFM SURFACES

11760.8  11780.
CLNUP & JNT PREP
27788.8  24176.

CURE

M&S
1866838.
8.
a.
a.
8.
8.
8548.
23261.
a.
8.
2763.
13683.
8.
6196.
24629.
8.
2512.

13683.

EQUIP
191676.
b 42853,
8.
116013.
0.
8.

a.

18559.

#
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ROCK SURFACE PREP
11788.8  417061.
ST&S '
1928880. 8.
TOTAL DIRECT COST
18525.8 13928880.
PER CY 184. 12

RE-STEEL

2223008. 1711718.
PER CY 92.48

TOTAL
PER CY 186.40
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B. apes. ‘ : * .
96444, .
1262254, 391018.
68. 14 21.11

689138. a.
37.28 a.a

185.34 . 21.11
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- ESTIMRTDR SMA/CJS

ITEM ND. 332.216
DIVERSION TUNNEL - FLIP BUCKET

LABOR 76.81 $CY
MaS 74.64 $/CY .
EQUIP 19.34 $/CY
TOTAL. UNIT COST 178.78 $/CY

INPUT DATA
CONCRETE QUANTITY 2000, CY

PLACING RATE 25.88 CY/HR

CONCRETE IS PLACED BY CRANE AND BUCKET

FORMWORK WocD

TYPE SF  NO. USES
BULKHEAD 54. 6.88
CURVED 8. 1.09
STRAIGHT 278. 4.08

FINISHING -~ FORMED SURFACES
FINISHING - UNFORMED SURFACES
CONSTRUCTION JOINT PREPARATION
ROCK SURFACE PREPARATION
OVERBREAK ALLOWANCE IS 1.88 FT
WASTE ALLOWANCE FACTOR IS 1.84
FORM RATIOD 8.45 SF/CY

[N

STEEL
SF  NO. USES
i26. 58.008
8. 1.00
630. 58.00
968. SF
308. SF
3008. SF
388. SF

TOTAL

SF
180.

908.
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. DATE 32784
ESTIMATOR 5MA/CJS

ITEM NO. 332.216 |
DIVERSION TUNNEL - FLIP BUCKET

QUANTITY LABOR MeS

BATCH AND MIX
2891.6 29616, 113153.
TRANSPORT - 1
20811.1 77B83. 8.
TRANSPORT - 2
2.8 8. a.
CRANE & BUCKET COS
g88.4 18631. 8.
PUMPED COST
8.6 8. a.
BLD WD BHD FRMS
2.8 - 88. 18.
BLD WD C¥D FRMS
6.8 a. a.
BLD WD STR FRMS
67.5 643. 138..
a.8 8. a.
S&S WD BHD FRMS
S54.08 392. 16.
S&aS WD €YD FRiMS
8.9 a. a.
S8S WD STR FRMS
2re.o 2630. 81.
BUY STL BHD FRMS
2.5 a. 68.
BUY STL CVYD FRMS
8.0 8. a.
BUY STL STR FRMS
12.6 8. 348.
S&S STL BHD FRMS
126.9 871. 38.
S&S STL CVD FRIMS
8.8 8. 8.
S&5 STL STR FRMS
630.8 568S. 189.
FIN FRMD SURFACES
Sg0.08 603. a.
FIN UNFM SURFRCES
380.08 364. a.

CLNUP & JNT PREP
3000.0 26180. a.

EQUIP
28338.
4545.

12385.
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; §*‘ROCK SURFACE FPREP . ) .- ¢
E 388-8 ? 1862- an 182. N s . R .‘, ) ) ) ) . N H M N 5
- ST&S o . R o e
76611.7 9. 3831. o 8. ' “
" TOTAL DIRECT COST ’

38681. : ~
19.34

118272,
59.14

76612.
38.31

2800.9
PER CY

RE-STEEL
108008.
PER CY

31000.
15.58

778ea.

38.59 8.9 |

TOTAL , b
PER CY 76,81 74.64 19.34 ‘
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' DATE 3284

ESTIMATOR SMA/CJIS

ITEM NG. 332.314
MAIN DAM - DENTAL CONCRETE

LABOR . 26.88 $/CY
MS S7.77 $/CY
EQUIP 15.43 $/CY
TOTAL UNIT COST 99.27 $/.CY
INPUT DATA

CONCRETE QUANTITY 85ee8. CY
PLACING RATE 58.88 CY/HR
CONCRETE 1S PLACED BY CRANE AND BUCKET

FORMWORK - WOoD STEEL
TYPE SF  NO. USES SF NO. USES
BULKHERD 8. 1.008 8. 1.08
CURVED 8. 1.00 8. 1.80
STRAIGHT 8. 1.00 8. 1.990
FINISHING - FORMED SURFACES 6. SF
FINISHING - UNFORMED SURFACES 8. SF
CONSTRUCTION JOINT PREPARRTION 8. SF
ROCK SURFACE PREPARATION B. SF

OVERBREAK ALLDWANCE IS 1.88 FT
WASTE ALLOWANCE FACTOR IS 1.84
FORM RATIO 8.88 SF/CY

TOTAL

SF

B'
8.
a.
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| " DATE 3/2/84

ESTIMATOR SMA/CJS

ITEM NO. 332.314

MAIN DA - DENTAL CONCRETE

QUANTITY LABOR
BATCH AND MIX
88480.8 1251744.
TRANSPORT - 1
85008.8 328954.
TRANSPORT - 2
8.0 a.
CRANE & BUCKET COS
1768.8 3937280.
PUMPED COST

BLD WD BHD FRMS
BLD WD CVYD FRMS

a
BLD WD STR FRMS

a
a
S&S WD
S&S WD

SeS WD STR FRMS
0.0 8.
BUY STL BHD FRMS
8.8 8.
BUY STL CVD FRIMS
p.0 8.
BUY STL STR FRMS
2.8 8.
585 STL BHD FRMS
8.o 8.
58S STL CVD FRMS
0.8 8.
5eS STL STR FRMS
2.8 8.
FIN FRMD SURFACES
P.o  o.
FIN UNFM SURFACES
2.0 8.
CLNUP & JNT PREP
P.8 8.
CURE

MS
4782449,

EQUIP

859248.
192108,
9.
268932.
9.
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ROCK SURFACE PREP . | N - LAY T
P.8 8. 8. 8. - L » v e e
2216664, B. 110833. 8.
TOTAL DIRECT COST
85800.8 2216664, 4910273, 1311380.
PER CY  26.08 57.77 15.43

{ K . 1, , . .
! ; : . . . LR :
. RE-STEEL 8. 8. 0. C AC ;
) H . H
. TOTAL : , . : '
. PER C¥Y 26.88 57.7¢7 15.43 ‘ 7
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| ESTIMATOR SMA/CJS : » | . L

ITEM NO. 332.325 ‘~
MAIN DAM - PORTAL CONCRETE

LABOR 167.90 $/CY

MeS 192.74 $/CY

EQUIP 24.90 $/CY ,

TOTAL UNIT COST 295.54 $/CY

INPUT DATA

CONCRETE QUANTITY 28. CY

PLACING RATE  25.80 CY/HR

CONCRETE IS PLACED BY CRANE AND BUCKET

FORMUJORK WooD STEEL TOTAL
TYPE SF  NO. USES  SF NO. USES  SF

BULKHERD 8. 1.00 8. 1.8 0.

CURVED 15. 2.00 15. 50.00 38.

STRAIGHT 15. 4.08 15. 50.88 30.

FINISHING - FORMED SURFACES 68. SF

FINISHING - UNFORMED SURFACES 180. SF

CONSTRUCTION JOINT PREPARATION 38. SF !

ROCK SURFACE PREPARATION 180. SF

OVERBREAK ALLOWANCE IS5 1.88 FT
WASTE ALLOWANCE FACTOR IS 1.84
FORM RATIO 3.88 SF/CY
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DATE 3/2/84
ESTIMATOR SMA/CJS

ITEM NO. 332.325

MAIN DAM - PORTAL CONCRETE

QUANTITY LABOR
BATCH AND MIX
24.7 349.
TRANSPORT - 1
23.7 92.
TRANSPORT - 2
8.8 a.
CRANE & BUCKET CO
8.9 228.
PUMPED COST
0.0 8.
BLD WD BHD FRMS
8.0 a.
BLD WD CVD FRMS
7.3 93.
BLD WD STR FRMS
3.8 36.
2

B,-
HD FRMS
8-

58S WD
8
S&S WD CVD FRMS
15.8 162.
S&S WD STR FRMS
15.8 146.
BUY STL BHD FRMS
9.0 8.
BUY STL C¥D FRMS
8.3 8.
BUY STL STR FRMS
8.3 a.
58S STL BHD FRMS
8.8 a.
58S STL CVD FRMS
15.8 162.
58S STL S5TR FRMS
iS.0 135.
FIN FRMD SURFACES
608.9 40.
FIN UNFM SURFACES
100.0 100.
CLNUP & JNT PREP
38.9 26,
CURE

oo

M&S
1334.

15.

8.

EQUIP
248.
54.
8.
145.

T
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- ROCK SURFACE PREP

100.9
ST&S
1972.8

TOTAL DIRECT COST

20.8
PER CY

RE-STEEL
1828.
PER CY

TOTAL
PER CY

354.

a.

1972.
98.68

1386.
69.39

. .

a.

99.

1497.
74.84

998.
27.98

34.
8.

498 L]
24.96

0.0

167.98

182.74

24.90
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DATE 3-2/84
ESTIMATOR SMA/CJS

ITEM NO. 332.52G
MAIN SPILLWAY - PIERS

L. ABOR 98.88 $/CY . '
M&S 77.22 $/CY
EQUIP 19.78 $/CY

TOTAL UNIT COST 195.88 $CY

INPUT DATA

CONCRETE QUANTITY  18678. CY

PLACING RATE 25.98 CYZ/HR

CONCRETE IS PLACED BY CRANE AND BUCKET

FORMWORK WooD STEEL TOTAL
TYPE SF  NO. USES SF  ND. USES SF
BULKHERD 8. 1.00 e. 1.08 8.
CURVED 1422. 2.08 3318. 50.08 4748.
STRAIGHT 13138. 4.00 38656. 50.08 43794,
FINISHING - FORMED SURFACES 48534. SF
FINISHING — UNFORMED SURFRCES 8. SF
CONSTRUCTION JOINT PREPARATION  298@8. SF
ROCK SURFACE PREPARATION 8. SF

OVERBREAK ALLOWANCE IS 1.88 FT
WASTE ALLOWANCE FACTOR IS 1.84
FORM RATIO 2.68 SF/CY
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P <ULET tacElNA B _nTAL .
- DATE 3/2/84
- ESTIMATOR SMA/CJS

ITEM NO. 332.526
MAIN SPILLWAY - PIERS

QUANTITY LABOR MRS
BATCH AND MIX
18416.8 274342. 1850449.
TRANSPORT - 1
196v8.8  72253. a.
TRANSPORT - 2
8.0 a. a.
CRANE & BUCKET COS
746.8 172958. 8.
PUMPED COST
8.6 2. a.
8LD WD BHD FRMS
6.8 - 8. 8.
BLD WD CVD FRMS
711.9 B8883. 1450.
BLD WD STR FRMS
3284.5 31408, 6788.
8.8 8. 8.
58S WD BHD FRMS
6.8 8. 8.
58S WD CVD FRMS
1422.8  15358. 469.
58S WD STR FRMS
13138.2 1273966. 3941.
BUY STL BHD FRMS
8.9 a. a.
BUY STL CVD FRMS:
66.4 8. 2455.
BUY STL STR FRMS
613.1 a. 16554.
58S STL BHD FRMS
8.8 8. a.
5eS STL CYD FRMS
3318.8 35834. 995.
58S STL STR FRIMS
39655.8 276822. 9197.
FIN FRMD SURFACES
48534.8  32518. 8.
FIN UNFM SURFACES
8.8 8. 8.
CLNUP & JNT PREP
29888.8  252308. a.

CURE

EQUIP

188731.

42194,

8.
114231.
8.
8.
a.
8.

11828.
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' ROCK SURFACE PREP | | ; o R GIRTEl i
| o ’ PRI

L IEN
4

a-a 'as a- ) aa A : ' : R s ' .
. e e s . .ot 2 ' : ‘ . - ) v . . .
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ST&S
-1127388. a. 56365. 8.

TOTAL DIRECT COST
18678.8 1127308, 1152311. 367824,

PER CY 68.38 61.72 18.78

PRI S
o
e

o g e
SRSt N«
.

RE-STEEL ’ L .
933508.  716795. 289385, 8. : o . N
PER CY  38.50 15.58 8.8 | : .

TOTAL

PER CY 98.88 77.22 19.79
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i DATE 372784 -
. ESTIMATOR SMA/CJ : o

i

ITEM NO. 332.52H
MAIN SPILLWAY - DECK

LABOR 398.82 $/CY -
MRS 168.47 $/CY

EQUIP 21.56 $/CY

TOTAL UNIT COST 588.65 $/CY

INPUT DATA

CONCRETE QUANTITY 358. CY
PLACING RATE 25.88 CY/HR
CONCRETE IS PLACED BY TRANE AND BUCKET

FORMWJORK - wooD STEEL
TYPE SF NO. USES SF  NO. USES
BULKHEAD 8. 1.09 8. 1.86
CURVED 8. 1.09 8. 1.00
STRAIGHT 1346. 4.08 3142. 50.008
FINISHING - FORMED SURFACES 4488. SF
FINISHING - UNFORMED SURFACES 8. SF
CONSTRUCTION JOINT PREPARATION 8. SF
ROCK SURFACE PREPARATION 6. SF

OVERBREAK ALLOWANCE IS 1.88 FT
WASTE ALLOWANCE FACTOR IS 1.84
FORM RATIO 12.82 SF/CY

TOTAL
SF

8.

2.
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DATE 3/2/84
ESTIMATOR SMA/CJS

ITEM NO. 332.52H
MAIN SPILLWAY - DECK

QUANTITY LABOR MS
BATCH AND MIX
364.0 5154. 19692.
TRANSPORT -~ 1
358.6 1354. 8.
TRANSPORT ~ 2
2.8 8. a.
CRANE & BUCKET CO
14.0 3242. 8.
PUMPED COST
8.8 a. a.
BLD WD BHD FRMS
8.9 8. a.
BLD WD CVD FRMS
8.0 8. a.
BLD WD STR FRMS
336.6 3218. 687.
6.0 a. 8.
58S WD BHD FRMS
2.0 8. a.
S&S WD CVD FRMS
8.e a. a.
&S WD STR FRMS
1346.4 13114, 484.
BUY STL BHD FRMS
8.8 8. a.
BUY STL CVD FRMS
8.8 8. 8.
BUY STL STR FRMS
62.8 8. ie9s6.
S&S STL BHD FRMS
8.8 8. 8.
58S STL CVD FRMS
8.9 a. a.
S&S STL STR FRMS
3141.6  28369. 942.
FIN FRMD SURFACES
4488.96 3807. a.
FIN UNFM SURFACES
8.0 a. 8.
CLNUP & JNT PREP
8.0 2. 9.

CURE

EQUIP

3538.
791.

323.

754.
9.
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ROCK SURFACE PREP
8.9 a. 8.
STRS
58456.1 a. 2923.
TOTAL DIRECT CoaT
358.8 58456. 26415,
PER CY 167.82 75.47

RE-STEEL
185a008.
PER LY

8e858. 32558.
231.00 93.99

TOTAL

PER CY 358.82 168.47
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© DATE 372/84
- ESTIMATOR SMA/CJS

ITEM NO. 332.521

MAIN SPILLUAY - GUIDE WALLS

LABOR 176.91 $/CY

MeS 182.49 $/CY

EQUIP 26.17 S/CY

TOTAL UNIT COST 3085.57 $/CY

INPUT DATR ‘

CONCRETE QUANTITY  325@e8. CY

PLACING RATE 25.88 CY/HR

CONCRETE IS PLACED BY CRANE AND BUCKET

FORMWORK - waop STEEL TOTAL
TYPE SF  NO. USES SF  NO. USES SF
BULKHEAD 5432. 6.88 21728. 58.90 27168.
CURVED 445. 2.00 1795. 58.90 2244.
STRAIGHT 32947. 4.906 131788. 50.00 164735.

FINISHING - FORMED SURFACES 166973. SF

FINISHING - UNFORMED SURFACES 14908. SF
CONSTRUCTION JOINT PREPARATION  93484. SF
ROCK SURFACE PREPf ZATION 166478. SF
OVERBREAK ALLOWANC. 1S 1.86 FT

WASTE ALLOWANCE FACIJR IS 1.84

FORM RATIC .88 SF/CY
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DHIE 372764
ESTIMATOR SMA-CJS

ITEM NO. 332.521

MAIN SPILLWAY - GUIDE WALLS

 QUANTITY LABOR

BATCH AND MIX
48628.2 5¢5295.

TRANSPORT - 1
39865.6 151184,

TRANSPORT - 2
0.8 8.

CRANE & BUCKET COS

1562.6 361563.
PUMPED COST
6.6 a.
BLD WD BHD FRMS
995.3 . B88l12.
BLD WD CVYD FRMS
224.4 2780.
BLD WD STR FRMS
8236.7 78743.

8.8 a.
58S WD BHD FRMS
5432.8 39436.
S&S WD CVD FRMS
448.8 4847.
S&S WD STR FRMS
32947.8 2289084.
BUY STL BHD FRMS
434.6 a.
BUY STL CVD FRMS
35.9 8.
BUY STL STR FRMS
2635.8 a.
S&S STL BHD FRMS
21728.90 158148.
S&S STL CVD FRMS
1795.2 19388.
S&S STL STR FRMS
131788.8 1198046.
FIN FRMD SURFACES
166979.8 111876.
FIN UNFM SURFACES
14968.8  14900.
CLNUP & JNT PREP
93434.8 B81331.
CURE

MmS
2197984.
8.
8.
a.
8.
1847.
458.
16883.
8.
1638.
148.
‘9884.
11733.
1328.
71166,
6518.
539.
38536.

a.

EQUIP
394906.
88288.
a.
239019.
a.
a.
8.
8.
8.
1304.
188.
7987.

0.

e.
5213,
431.
31629.
8.

a.
35524.

Y S
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ROCK SURFACE PREP
166478.8 589384.
ST&S

3793855. 8.
TOTAL DIRECT COST
32900.8 3793855.
PER CY 115.31

RE~STEEL
2632088. 2026649.
PER CY 61.68

.
8.
189693.

2555847 .

?7.69

815920.
24.80

860934.
26.17

TOTAL

PER CY 176.91

182.49
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ProEET CUPRSNA [

ESTIMATOR SMA/CJS

ITEM NO. 332.52]
MAIN SPILLWAY - SLAB

LABOR 211.28 £CY
M&S 189.19 $/TY
EQUIP 25.43 $/CY
TOTAL UNIT COST 7345.98 $/CY
INPUT DATA

CONCRETE QUANTITY  3@888. CY
PLACING RATE 58.88 CY/HR
CONCRETE IS PLACED BY CRANE AND BUCKET

FORMUORK - WooDh STEEL TOTAL
TYPE SF  NO. USES SF NO. USES SF
BULKHERD 48880. 6.08 6. 50.08 48000.
CURVED 8. 1.98 . 1.00 8.
STRAIGHT 8. 1.80 8. 1.00 : 8.
FINISHING - FORMED SURFACES 8. SF
FINISHING - UNFORMED SURFACES 8. SF
CONSTRUCTION JOINT PREPARATION 8. SF
ROCK SURFACL. PREPARATION 27e192. SF

OVERBREAK ALLOWANCE IS 1.88 FT R
WASTE ALLOWANCE FACTOR 15 1.84 Ca
FORM RATIO 0.88 SF/TY

A
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DATE 3/2/84
ESTIMATOR SMA/CJS

ITEM NO. 332.52J
MAIN SPILLWAY - SLAB

QUANTITY LABOR MRS

BATCH AND MIX
42678.5 664214, 2308474,
TRANSPORT - 1
41828.3 158784. 8.
TRANSPORT - 2
8.0 a. a.
CRANE & BUCKET COS
826.6 190848. a.
PUMPED COST
8.8 8. a.
BLD WD BHD FRMS
€666.7 59860908. - 13608.
BLD WD CVD FRMS
0.0 a. 8.
BLD WD STR FRM3
8.0 a. 2.

8.0 8. a.
SRS LD BHD FRMS
40000 .0 2984080. 12008.
58S WD CVD FRMS
8.8 8. 0.
S&S WD STR FRMS
B.9 a. 2.
BUY STL BHD FRMS
0.0 a. 8.
BUY STL CVD FRMS
8.8 0.
BUY STL STR FRMS
0.8 Gg.
sS85 STL BHD FRMS
0.8 - 8.
5&S STL. CVD FRMS
8.0 8.
58S STL STR FRMS
6.0 a.
FIN FRMD SURFACES
0.0 a.
FIN UNFM SURFACES
0.0 8.
CLNUP 8 JNT PREP
0.9 8.
CURE

EQUIP
414757.
92726.
8.
125517.
8.
B.

8.
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TOTAL

ety PEA77 e
ROCK SURFACE PREP
276192.8 977r28.
ST&S
2367945. a.
TOTAL DIRECT COST

38800.8 2367945.

SLIP FORMING
270280. 173100.
BOX DRAINS FORMWORK
150038. 1911600,

- SLAB FORMWORK

173v@.

RE-STEEL
2464688. 1897260.
PER CY 61.68

157372,

118397.

2458632,

11208.
187109.
22487 .

763848.
24.88

93905.
al

736586.

4z710.
8.
4169.

8.
8.0

6587297.

3363179.

783385.
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'FATIMATOR SMA/CJIS

e ], mew e | RS ST DR
=r‘ PROJECT SUSITNA - WATANA

DATE 3/2/84
ESTIMATOR SMA/CJS

ITEM NO. 332.52K
MAIN SPILLWAY - OGEE

LABOR 67.73 $/LY
MS 68.36 $/CY
EQUIP 18.22 $/CY
TOTAL UNIT COST 154.31 $/CY
INPUT DATA

CONCRETE QUANTITY  24808. CY
PLACING RATE S8.88 CY/HR
CONCRETE 1S PLACED BY CRANE AND BUCKET . °

FORMWORK woop STELL

TYPE SF  NO. USES SF  NO. USES
BULKHERD 2855. 6.08 2895, S58.00
CURVED iv828. 2.86 8. 50.00
STRAIGHT 11138. 4.00 8. 58.00
FINISHING - FORMED SURFACES 28958. SF
FINISHING - UNFORMED SURFACES 23780. SF

CONSTRUCTION JOINT PREPARATION  76776. SF
ROCK SURFACE PREPARATION 34834. SF
OVERBREAK ALLOWANCE IS 1.88 FT

WASTE ALLOWANCE FACTOR IS 1.84

FORM RATIO 1.17 SF/CY

PROJECT SUSITNA - WATANA
DATE 3-2/84

TOTAL
SF
5738,
iT626.
11130,
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 EAR
&7, ITEM NO. 332.52K
g MAIN SPILLWAY - OGEE
| QUANTITY LABOR MeS
i BATCH AND MIX
; 27133.8 384214. 1467936 .
| TRANSPORT - 1}
; 26898.1 108969. 8.
. TRANSPORT - 2
H 8.5 B. 8.
I CRANE & BUCKET COS
f 521.8 129858. 0.
{  PUMPED COST
: 8.0 8. 8.
1 BLD WD BHD FRMS
: 482.5  4278. 984.
i BLD WD CVD FRMS
i 8918.8 118395. 18176.
" BLD WD STR FRMS
2782.5 26601. 5676.
9.0 8. 0.
S&S WD BHD FRMS
2895.8 21018. 868.
58S WD CVD FRMS
17820.8 192456. 5881.
58S WD STR FRMS
11130.8 188406. 3339,
BUY STL BHD FRMS
57.9 8. 1563.
. BUY STL CV¥D FRMS
: 8.8 8. .
, BUY STL STR FRMS
! 8.8 a. 9.
. S&S5 STL BHD FRMS
2895.0 20904. 869.
58S STL CVYD FRMS
8.0 a. 9.
5SS STL STR FRMS
' 8.0 8. 8.
FIN FRMD SURFACES
289508.8  19396. 8.
FIN UNFM SURFACES
' 23768.8  23780. 8.
CLNUP & JNT PREP
76776.8  66795. 0.
CURE -

EQUIP
263740.
58964.
8.
79815.
8.
8.
a.
8.
9.
695.
4277 .

2671.

29175.
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'RGCK SURFACE PREP

34834.8 123312.
ST8S

1393146. 8.

TOTAL DIRECT COST
24890.08 1393146.

PER CY 56.18

RE-STEEL
372808.
PER CY

286448.
11.55

P gp, PO o .

all
696357 .
15799180.
63.71

115328.
4I65

451875.
18.22

TOTAL

PER CY 67.73

68.36
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DATE 3,/2/84
ESTIMATOR SMA/CJS

ITEM NO. 332.52L
SPILLWAY-FLIP BUCKET & CSUTFALL

LABOR 111.98 $/CY
M&S B82.61 $/CY
EQUIP 21.45 $/CY
TOTAL UNIT COST 216.84 $/CY

INPUT DATA

CONCRETE QUANTITY  28588. CY

PLACING RATE 25.88 CYZHR

CONCRETE 1S PLACED BY CRANE AND BUCKET

FORMWORK - WooDh STEEL TOTAL
TYPE SF  HNO. USES SF  NO. USES SF
BULKHEAD 3r27. 6.008 8697. 56.80 12424,
CURVED 2304, 2.08 5376. 50.080 - 7680.
STRAIGHT 16333. 4.809 38111, 56.00 94444,

FINISHING - FORMED SURFACES 62124. SF

FINISHING - UNFORMED SURFACES 11908. SF
CONSTRUCTION JOINT PREPARATION 188B682. SF
ROCK SURFACE PREPARATION 2ve48. SF
OVERBREAK ALLOWANCE IS 1.88 FT

WASTE ALLOWANCE FACTOR IS 1.84

FORM RATIO 2.18 SF/CY
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DRTE 372784
ESTIMATOR SMA/CJS

ITEM NO. 332.52L
SPILLWAY-FLIP BUCKET & OUTFALL

QUANTITY LABOR RS
BATCH AND MIX
307085.8 434782. 1661138.
TRANSPORT - 1
29524.8 114258, a.
TRANSPORT - 2
9.8 a. a.
CRANE & BUCKET COS
i1gl.8 2r3518. a.
PUMPED COST
6.g 8. a.
BLD WD BHD FRMS
621.2 5498. 1267.
BLD WD CVD FRMS
1152.8  14273. 2358.
BLD WD STR FRMS
4883.3  39836. 8330.
8.8 a. 8.
S&S WD BHD FRMS
3r2r.2 27039, 1118.
SeS Wb CVD FRMS
2304.8  24883. 768.
S&S WD STR FRMS
16333.2 159885. 4508.
BUY STL BHD FRMS
173.9 a. 4696.
BUY STL CVD FRMS
187.5 8. 3978.
BUY STL STR FRMS
762.2 a. 285840.
&S STL BHD FRMS
, 8696.8  68895. 2689.
S8S STL £VD FRMS
5376.2  5B8861. 1613.
S&S STL STR FRMS
38118.8 344141. 11433.
FIN FRMD SURFACES -
62124.8 41623, 8.
FIN UNFFM SURFACES
119g8.0  119098. 8.
CLNUP & JNT PREP
108602.8  BrS24. a.

CURE

EUUIP

258452.
66724.

2087.
1290.
S14r.
2.

a.
38229.
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ROCK SURFACE PREP -

© 27648.8  97874. a. 9499,

STeS , .
1874828. 8. 93741. 8.

—- +

g s N0
"‘4,‘ .

.

Co
‘*3."2

TOTAL DIRECT COST
28508.0 1874828. 1824215. 611337.
PER CY 65.78 64.81 21.45
RE-STEEL | L e
1718008. 1316700. 539108. | 8. L ; - S L .
PER CY 46.28 18.60 2.9 ‘ P ' | o C ' g
 TOTAL o | I | R
. PERCY  111.98 82.61 21.45 2 . - J
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DATE 3,2/84 ' . SNRISAAS LI
ESTIMATOR SHA/CJS . , o S - R

ITEM NO. 332.52M | B
SPILLWAY-DRAIN & RERATION GALLERIES | |

LABOR 299.23 $/TY B
M&S 126.73 $/CY | -
EQUIP 31.17 $/TY “ L

TOTAL UNIT €OST 457.19 $/CY

INPUT DATA ‘ ‘ , e
CONCRETE OGUANTITY 3rid. CY

PLACING RATE £5.80 CY/HR

CONCRETE IS F:<CED BY CRANE AND BUCKET

FORMWORK - wWooD STEEL TOTAL
TYPE SF W@, USES SF  NO. USES SF
BULKHERD 3r98. 6.49 8. 1.698 3res.
CURVED 8. 1.98 8. 1.08 8.
STRAIGHT 3ress. 3.9 8. 1.89 37885.
FINISHINE - FORMED SURFARCES 37885. SF
FINISHING -~ UNFQRIMED SURFACES 35380. SF : . A
CONSRUCTION JOINT PREPARATION 8. SF . o Lo
ROCK SURFANE PREPARATION 36388. SF . - o
OYERBREAK ~LLOWANCE IS 1.88 FT
WASTE AL *#=ANZE FACTOR IS 1.84
FORM RQTIQ 14.88 SF/CY
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ESTIMATOR SMA-/CJS
ITEM NO. 332.52M 3
SPILLWAY-DRAIN & WERATION GALLERIES 7% :
GUANTITY LABOR Me.S EQUIP , o
BATCH AND MIX e
| 5259.7 74477 284558. 51124, ' £
TRANSPORT - 1
5857.4  19572. 8. 11438,
TRANSPORT - 2 . o
f.o a. 9. 8. ’ . L
CRANE & BUCKET €OS
282.3  46852. a. 30943,
PUMPED COST
8.0 . 8. 8. >
BLD WD BHD FRMS i s
618.8 . 5469. 1261. 8.
BLD WD CVYD FRMS
8.0 8. 9. 8.
BLD WD STR FRMS
12361.7 118178, 25218. 8.
8.8 8. 8. 8. <
58S WD BHD FRMS
3708.8  26920. 1112, 890.
S&5 WD CVD FRMS
9.0 B. 8. 9.
S&S WD STR FRMS
37985.8 361208, 11125. 8999.
BUY STL BHD FRMS
p.8 8. . 8.
BUY STL CVD FRMS
8.8 0. B. 9.
BUY STL STR FRMS
2.8 9. 8. a.
S&S STL BHD FRMS
p.8 a. . 8.
S&S STL CYD FRMS
8.9 a. . 8.
S&S STL STR FRMS
9.0 8. a. 9.
FIN FRMD SURFACES
37985.8  24847. A. 8.
FIN UNFM SURFACES
36388.8  36380. 8. 9.
CLNUP & JNT PREP
P.0 2. 8. 9.
CURE
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36380.8
§T8S
853261.9

TOTAL DIRECT COST

3r10.8
PER CY

RE~-STEEL
333908.

PER CY

ST TR
ROCK SURFACE PREP

128785.
a.

853262.

229.99

257183.
69.308

L, B TR PO

a.

42663.

366671, -

98.83

133599.
27.90

12369.
a'

115657.
31.17

TOTAL

PER CY

299.238

126.73
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DATE 32784
ESTIMATOR SMA/CIS

ITEM NO. 332.52P
SPILLWAY — RETAINING WALL

LABOR 182.16 $CY

MaS 182.83 S$/CY
EQUIP 25.46 $/CY
TOTAL UNIT COST 314.59 $/CY
INPUT DATA

CONCRETE QUANTITY 1808. CY
PLACING RATE 17.98 CY/HR
CONCRETE IS PLACED BY CRAHE AND BUCKET

FORMUORE woop STEEL
TYPE SF  NO. USES SF  NO. USES
BULKHEAD 8. 1.00 8. 1.88
CURVED a. 1.00 8. 1.08
STRAIGHT ie28. 4.008 3786. 50.08
FINISHING - FORMED SURFACES 5488. SF
FINISHING - UNFORMED SURFACES 900. SF
CONSTRUCTION JOINT PREPARATION 1800. SF
ROCK SURFACE PREPARATION 5488. SF

OVERBREARK ALLOWANCE 1S 1.88 FT
WASTE ALLOWANCE FACTOR IS 1.84
FORM RRTIO 5.48 SF/CY

TOTAL
SF

.

0.

5490.
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DATE 3/2/84
ESTIMATOR SMA-/CJS

ITEM NO. 332.52P

SPILLUAY - RETAINING WALi.

QUANTITY LABOR
BATCH AND MIX
1248.8 17672,
TRANSPORT - 1
1209.9 4644,
TRANSPORT - 2
8.0 8.

CRANE & BUCKET COS

78.6  16348.

PUMPED COST
6.9 8.
BLD WD BHD FRMS
8.8 a.
BLD WD CYD FRMS
8.6 8.

BLD WD STR FRMS
485.0 3ere.

8.8 2.

S&S WD BHD FRIMS
8.0 8.

S&S WD CVYD FRMS
6.0 a.

S&S WD STR FRMS
1628.8  i5773.
BUY STL BHD FRMS

8.6 a.

BUY STL CVD FRMS
8.0 a.

BUY STL STR FRMS
75.6 8.

S&S STL BHD FRMS
8.9 a.

S&S STL CYD FRMS
8.8 a.

S&S STL STR FRMS
3780.8  34133.
FIN FRMD SURFRCES
5400.08 3618.
FIN UNFM SURFACES
908.9 900.
CLNUP & JNT PREP
1808.0 1566.
CURE

MRS
67517.
2.
a.

8.

v
4 N

B26.

1134.

PF{MT <(UMNA TN e R e

EQUIP
12131,
2ri2.
8.
18797.

684.
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1" ROCK SURFACE PREP

d 5406.9
ST&S
120497 .9

TOTAL DIRECT COST

1000.6
PER CY

- RE-STEEL
8d6aa.
PER CY

TOTAL
FER CY

19116.

8.

128498.
128.50

61600,
61.60

1 op (IR

8.

6825.

78229.
78.23

24880.
24.88

29456.
29.46

8.8

182.18

103.083

29.46
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" DATE 3/2/8

ESTIMATCR SMA/CJIS

ITEM NO. 332.614
POWER INTAKE & OUTLET -~ CONCRETE

LABOR 195.43 $/CY

Mas 189.27 $/CY

EQUIP 28.59 $/CY '
TOTAL UNIT COST 325.29 $/TY

INPUT DATA

CONCRETE QUANTITY 95888. CY
PLACING RATE 25.80 CY/HR

CONCRETE IS PLACED BY CRANE AND BUCKET

FORMWORK WooD STEEL TOTAL
TYPE SF  NO. USES SF  HO. USES SF
BULKHERD 25811. 6.08 58359. 56.908 833ra.
CURVED 14855. 2.89 32r35. 599.88 46659,
STRAIGHT i11688. 4.89 259ea8. 50.00 378696 .

FINISHING -~ FORMED SURFACES 416858. SF

FINISHING - UNFORMED SURFACES 26608. SF
CONSTRUCTION JOINT PREPARATION 143700. SF
ROCK SURFACE PREPARATION 2c608. SF
OVERBREAK ALLLAMANCE IS 1.88 FT

WASTE ALLOWANCE FRCTOR IS 1.84

FORM RATIO 4.35 SF/CY

PROJECT SUSITNA -~ WATANA
DATE 37284 .
ESTIMATOR SMA-CJIS e wee ok




I ITEM NO. 332.614 : : | .
POWER INTAKE & OUTLET - CONCRETE ;
i |
' QUANTITY LABOR M&S EQUIP
. BATCH AND MIX
196656.6 1425297. 5445522, 9768382.
TRANSPORT - 1
96785.2 374559, 8. 218735.
TRANSPORT - 2
, 8.9 . 9. 8.
. CRANE & BUCKET C0S
. 3871.4 896618. 9. 592179,
' PUMPED COST
; 9.9 a. 0. .
{  BLD WD BHD FRMS '
i 4168.5 36891. 8584. 8.
BLD WD CVD FRMS ‘
7327.5 B7971. 14336. 8.
BLD WD STR FRMS ,
27758.8 265290. 56610. 8.
9.8 9. 8. 8. ‘
5eS WD BHD FRMS
25811.8 181588. 7503. 6803. , . '
S&S WD CVD #:22MS :
14855.8 131794. 4638. 3373.
58S WD STR FRMS
1119008.2 1881148, 33300. 26640,
BUY STL BHD FRMS | . | o
1167.2 . 31514, 8. . : \ ~ . C -
BUY STL CVYD FRMS ST R . =
: 655.9 a. 24268. 9. ) : o . - R A
+  BUY STL STR FRMS - o o oL
; 5189.9 8. 139869. . : o C ‘ Do »
: 5.5 STL BHD FRMS ' . P S P | . o
: 58359.8 4B3261. 17588. 14996. = - c . b ' AT , Io
SgS STL CVD FRMS . X : b
32795.0 354186, 9839.
', 585 STL STR FRMS
' 259099.8 2338770. 77700,
* FIN FRMD SURFACES
416858.8 279290. 9.
FIN UNFM SURFACES
26608.8 26600. 8.
CLNUP & JNT PREP
143708.8 125019. 8.

CURE




4 —— -tk o

0 St i o mitr o P

[rp—.

26600.8
ST&S
8394553.

-

Cor38.0.

Y” ROCK SURFRCE PREP

94164.

8.

TOTAL DIRECT COST

95800.08
PER CY

RE-STEEL
134120808.
PER CY

B8394559.
B87.63

10327248.
187.80

a.

419728.

6385989.
65.87

4157728.
43.48

8.

1972998.
28.592

TOTAL
PER CY

195.43

109.27
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. ESTIMATOR SMA/CJS

ITEM NO. 332.81R
TAILRACE - PORTAL CONCRETE

LABOR 182.11 $/CY
MaS 192.57 $/CY
EQUIP 38.31 $/CY
TOTAL UNIT COST 314.93 $/TY
INPUT DATA

CONCRETE QUANTITY 388. CY
PLACING RATE 18.88 CY/HR

CONCRETE 15 PLACED BY CRANE AND BUCKET

FORMWORK - LooD

TYPE SF  NO. USES
BULKHERD 8. 1.28
CURVED 225. 2.08
STRAIGHT 225. 4.99

FINISHING - FORMED SURFACES
FINISHING - UNFORMED SURFACES
CONSTRUCTION JOINT PREPARATION
ROCK SURFACE PREPARATION
OVERBREAK ALLOWANCE IS 1.86 FT
WASTE ALLOWANCE FACTOR 1S 1.84
FORM RATIO 3.28 SF/CY

-

STEEL - TOTAL
SF  NO. USES SF
a. 1.68 ; a.
225. 50.08 . 450.
225. 58.08 . 450.
9@8. SF
2008. SF
S88. SF
2gd. SF
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(IR (T .
- DATE 3/2/84

-

ESTIMATOR SMA/CJS

ITEM NO. 332.91R

TRILRACE - PORTAL CONCRETE

QUANTITY LABOR

BATCH AND MIX
318.7 4527 .

TRANSPORT - 1
387.4 1190.

TRANSPORT - 2
8.8 a.
CRANE & BUCKET CO
3e.r 7120.

PUMPED COST
8.0 a.
BLD WD BHD FRMS
8.0 a.

BLD WD CVD FRMS
112.5 1394.

BLD WD STR FRMS
56.3 338.

8.8 8.
S&S WD BHD FRMS
a.,a BQ

S&S WD CVYD FRMS
225.8 2430.

S&S WD STR FRMS
225.8 2191.

BUY STL BHD FRMS

0.0 8.
BUY STL CVD FRMS
4.5 a.
BUY STL STR FRMS
4.5 8.
S&S STL BMD FRMS
8.9 a.

58S STL CVYD FRMS
225.08 2438.

. 58S STL STR FRMS

225.8 2032.

FIN FRMD SURFACES

SnB.a 603.

FIN UNFM SURFACES

208.9 200.

" CLNUP & JNT PREP

806.9 696.
CURE

MaS
17296.
8.
a.
a.

167.

122.

68.

680 M

EQUIP
3188.
695.

4702.

T B T R e i
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48.1 g’
ROCK SURFACE PREP
208.0 788.
ST&S
26913.1 8.
TOTAL DIRECT COST
360.8 26913.
PER CY 89.714

RE-STEEL
36000. 27728.
PER CY 92.49

1346.
1s611.

65.37 ,;

68.

9892.
38.31

oo
-

o P
Vatk, o imakedseivy v

k3

"

S

TOTAL
PER CY 182.11

11169,
37.20
192.57

38.31
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MARCH 1984 KRR SRR §
' The iollowinag summarizes unit direct custs used in derivina concrete . R
costs for datana ‘ ' 1
WATANA E
SUSITNA
1563 s*;;L
3 - No. of cost categot '4s ( Labor, MRS, and Equipment) i
ENGL ISH
1.8 - Querbreagk ollowance for concrete placed aaainst rock -~ in faet. P
1.84 - lacte facter .
Unit Costs
Labgr MRS  Eaquipment
BATCH AND MIX S \ |
14.16 %4.18 8.72 © . N
TRANSPORT - 1 ) '
3.87 2.2F
TRANSPORT - 2
3.87 2.26
CRANE & BUCKET LuJST
231.60 : 152.96
PUMPED COST
231.68 152.96
BLD WD BHD FRMS
8.85 2.84
BLD WD CYD FRMS
12.39 2.84
BLD WD STR FRMS
9.96 2.84
58S WD BHD FRMS
?.25 .28 24
S8 WD CVD FRMS
18.8 .33 .24
SRS D STR FRMS 3
9.74 .38 .24 |
BUY STL. BHD FRMS
27.88 S

BUY STL CVD FRMS S
37.08 s

BUY STL STR FRMS =
27 .66

S&S STL BHD FRMS -

G.91 .38 .24

58S STL CVD FRMS

19.80 .30 .24

S&S ST STR FRMS

9.83 .30 .24
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WATANA

(-

HAKAOIOORAKAOKRAOK

ITEM Concrete Batch & Mix Page 1
GUANTITY Avprox 680,989 CY

Me&S

EQUIPMENT  TOTAL

Use Johnson 4X4 plant (see note next paqge)

1. Depreciation of plant -
48%X(1,356,000)
2. Repair parts .32(util. foactor)
X 1,350,800
3. Repair labor 273 of parts costs
4. Operation
plant foreman 39.08
plant operator 37.990
operators@36.00 i98.88
laborerse31.308 93.99
electricians@41.28 62.40
361.208
Pau 28 hr/dau, 6 daus/uwk, 38 uwks/year
2 years + 5 years of low utilization
@ 18 hr/dou 6x38x(28x2+18x3) = 16200
16208 hrs @ 361.20 5,855,052
S. Electric power Shp-hr/cux666,800
=300,000/1.36=220,808 Kwh @ B.135
6. Lube - use 16% of power cost
7. Aagreaates - say 2.1 ton/cy
@C1.13 + B.11 + 2.93) x 600,888cy 1,423,800
8. Coolinag (ice) plant —(per LFL)
say 98% of concrete requires it.
labor-.0373mh/cy x 1.5(low util.)
x 600,980 x B.5 x 36.80 = 607,508
Ammonia & poarts-8.380/cu x
£00,0060x0.5x0.6 duty factor
Depreciation—-1S% of 1,080,200 (cost)
Power—1-71.36x6.5 Kwh/cu x
300,06080x0.135x68.6 util.
9, Additives - 608,000 cy @ 2.50
i8.Coment 5 1/2 sack = B.26 tons/cy
x 688,8808cy = 155,088 tons
say 28% pozzolan=31,8080 tons
@ 159.88 x 1.85 waste
Cement 124,988 tons
@ 196.00 x 1.85 waste

(R CIR AN N I

23,519,209

138,608

1,500,000

5,175,450

549,080

337.500
225,000

23,788
3.000

3,691,800

54,0008
158,808

116,000

- — - -

Subtotal 7,886,352 32,333,250

per cuy 13.14

53.89

e s oy Gt o

5,147,000 45,366,682

B8.58 #9.61
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" WATANA - nnRCH 1984

ITEN Concrete Butrh & Mix Page 2

i

QUANTITY Approx 6@8 8oy CY

- ot St

LABOR

M&$5

——

EDUIPMENT TOTAL

g — -

- ans e e

Shipping Cost
Install & Remove

611.768

127,500

-

350,000
337.6813 g

Total
per cy

8,498,112 32,460,758 5.834.813 46,793,675

14,16

54.10

9.72 77.98
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[ WATANA - MARCH 1984 " |
NGTE: : * N ER '

Total concrete required for Wotana appe
including underaround concrete. Most concrete would be placed

u}s to he 506,378 cu , .

during on cpprox. 5 uear period (refer to D. Ruotolo’s 5711783
"Consiruction Schedule®™ for the A2185 scheme). Includina waste 1.4
l and an assumed allowance fer overbreak on surface structures

(5% x 342,245 cu),. hawe

g b
!

is i

basic aty 586,379 cu Lo
waste 5% 25.318 i
overbreck on surface str '
! 342,245 x .85 17,112
' misc say 59,0008
total 598,800 souy 609.888 cu req’d

R I
. SO | BN
]

For peak batching & mixing capacituy. assume:
averaqe 4 dous/uwk placing
averaqe 380 wkK/ueqr

Querage dailu production 606,008/(5x30x4) = 1000 cu/day
Say peck is 2.5 x this = 2,500
Sau peak occurs working Z2-18 hour shifts.

Activeluy place concrete B8 hrs/shifis.i
Peaok 2,.58087(2x8) = 156 cu/hr

Aliow 25% additional plont capacitu.
156 x 1.25 = 195 cu/hr plant capacitu requirement

Use a 4 x 4 qravitu-feed batching/mixina plant. (248 cu/hr capacity)
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ITEM* Concrete Transport

-

LABOR I EQUIPMENT TOTAL

Truck cucle for ava 2 mile haul from
batch plant to structures where concrete
is to be placed. Rug 6X downarade. Use a
30-ton Tractor-trailer hauling 2-3cy

bucket. Cucle: Max

load @ plant 4.8 min
haul 2mi@Bmph i5.0
unload 2x4+1 9.8
return @ 10mph 12.0
40.6

Say 172 is short haul: 172 longer haul

Min
4.8
2.8
9.8
2.8

17.0

.

(40+17)72 28 min ava haul but use 32 min

incl. queina

Production — 1 truck

2x3 6cuyxbas32 = 9.4 cuyshr
Cost -1 truck driver
38-ton tractor—trailer
26.87 x 88% duty factor

Totai
per cy - divided bu 9.4 cushr

208.86
36.40 20.86 5¢7.26

3.87 ' 2.22 6.89

{

t

e

WATANA — FARCH 1964 : ’ ; -
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URTRNQ - NRRCH 1284

ITEM
QUANTITY per hour

Concrote Placing - Crano & Bucket

MMMMMMMMMM}—-M

Me S EQUIPMENT TOTAL

LABOR

- - -

Place concreie using 125-ton crane
and 3 cy bucket.

Use fcllowing spread for placing
concrete -

§ 1 foreman 34.18
i 1 crane operator 37.990
1 oiler 34.49

1 bucketman |
2 vibratormeni4@31.30 125.28

1 laborers i
7 men total 231.60

1 125 ton crane 175.83x.8 duty 148.66

6 3cu buckets@i.79 iB8.74
2 vibrators 7x2-5/8 elect® 8.78 1.56
total 152.96

total . per hour 231.60 152.96 384.56
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ITEM bulkhead wood formuworK for concrete
QUANTITY per SFCA (sq. ft. contact area) -

LABOR Me S EQUIPMENT TOTAL

— - - - o o0 - . e -

Following per squore foot of form—
concrete contact area (SFCA):

Build - 8.25 mh @ $35.48/ mh 8.8%

1.1 sf pluform @ $8.280 / sf .77
3 FBM dimension lumber @ $.48-FBM 1.20

Nails, etc. 8.97

—— —— e o - - ST — —-——

Set 8 Strip (58S5) .28mh @ $35.48/mh 7.98
.25 FBM dimension lumber for erection

@ $.49 / FBM 8.18
Ties, hardware, oil 0.28
Crane time 208 sf/hour 1B ton crane
(RTSi8) 1,288 x (36.88+48.70) 0.18 8.24

toial, per SFCA - set & strip 7.26 B8.30 B.24 7.80
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WATANA" - MARCH 1984 { o x ] 1T R
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ITEM curved wood formwork for concrete .~ . . ° ¢+ = " 7

QUANTITY per SFCA

- LABOR M&S  EQUIPMENT TOTAL . o :

Followina per sguare foot of forar ' el ‘e
concrete contact area (SFCA): ~ Ty . 5
Buiid - 8.35 mh @ $35.48/ mh 12.39 ) : , - \ b
1.1 sf pluyform @ $8.78 / sf p.77 . %
3 FBM dimension lumber @ $.40/FBM 1.20 ‘ =
Nails, etc. 8.a7 : ' ‘
subtotal. build 12.39 2.84 14.43 4 ,
Set & Strip (S8S) .30 mh @ $35.40 18.62 ’ S
.25 FBM dimension lumber for erection . "
@ $.49 / FBM 6.10
Ties, hardware 8.20
Crane time 208 sfshour 18 ton
(rt518) 17208 x (36.88 + 48.723 8.18 8.24
total, per SFCA - set & sirip 19.80 9.39 8.24  11.34 e
b v a
v i
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ITEM strolght wood formworkK for concrete
QUANTITY per SFCA

LABOR M& S EQUIPMENT TOTAL
Following per square foot of form-
concrete contact area (SFCAJ:
Build - .27 mh @ $35.48/ mh 8.56
1.1 sf pluform @ $.768 / sf a.7°7
3 FBM dimension iumber @ $.48/FBM 1.20
Nails, etc. 9.07
subtotal, build 9.56 2.84 11.68
Set & Stirip (58S) .27 mh @ $35.48 9.56 '
.25 FBM dimension lumber for erection X ‘
@ $.480 -~ FBM 3.108
Ties,. horduware, oil X208
Crane time 298 sf/hour -~ 18 ton :
(rt51i8) 1,288 x (36.88 + 485.78) 6.18 8.24
total, per SFCA 9.74 0.38 0.24 i8.28
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WATANA - MARCH 1984

ITEHAstael lekhaad formwork . for concroto
QUANTITY per SFCA

-y o e e oon -n

- LABOR Ma& S EQUIPMENT TOTAL

Following per sguare foot of form
concrete contact area (SFCA):
Purchose - same aos stroight face

{ ponels - $27.08/sf

. Set & Strip (585) .19 mh @ $35.40 €.73
.25 FBM dimension lumber for erection
@ $.49 / FBM .10
Ties, hardware a.2ae
Crane time 208 sf/hour (18T Growe RT5183
172080 x (36.89 + 48.78) 8.18 8.24

total. per SFCA - set & strip 6.91 B.30 8.24 7.45
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’ " WATANA - MARCH 1984
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; LABOR M& S EQUIPMENT TOTAL
Following per square foot of form— .
concrete contact area (SFCA): '
Purchase — use stroaight ponel cost .
+ 35% for custom curved formed
27.88 % 1.35 = 36.45 say $37.90/sf
Set & Strip (S&S) .30 mh @ $35.49 18.62
.23 FBM dimension lumber for erection
@ $.49 7 FBM 8.10
Ties, hardware 0.28 .
Crane time 288 sf/hour (18T Grove RTS518) | -
17208 x (36.88 + 48.7®) 9.18 8.24 R
total, per SFCA ~ set & strip 10.60 8.38 9.24 11.34 ‘
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ITEM stroight steel formwork for concrete 4 ' : [
QUANTITY per SFCA o , ' L
: LABOR M& S EOUIPMENT TOTAL '

Following per square foot of form—
concrete contact area (SFCA):

Based on EFCO 8" x 28" pdanels-
$20i4720x8 ~ $12.59/sf (2781 price in US) , '

ENR Buildinag Costs 353(6/83)/298(2/81)= .
i 1.18 say 1.25 to current level.

} 12.59X1.25 =%$15.74/s¢ 15.74

Shipping— Bx28x2748 = B8 shipping tons
/panel @ 220.80/panel to site =

e

$1768 shippina per panel /168 = 11.08 | N
Say $27.00/sf purchose cost : 26.74 26.74
Set & Strip (585) .25 mh @ $35.49 8.85
.25 FBM dimension lumber for erection
@ $.40 / FBM 8.18
Ties, hardwore 68.20
Crane time 208 sf/tour (18T Growve RTHI)
17280 x (36.88 + 48.78) 8.18 8.24
total, per SFCA - set & sirip 9.83 .38 0.24 9.57

)
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QUANTITY

per cy

ITEM snilluuu slipform

LABOR

Me& S

EOUIPNENT TOTAL

Use a tractor-winched slipform to form
the spillway (148" wide) in 4 passes 357
wide. Spillwau is approx. 1938 it lonaq.
Say can do 186° of 1| pass in 1 shift -
aprrox. 39x(3+1) x 188/27 = S518cuys/shift
or 52cushr (18 hr shifis). Require 1938-/100
=20 shiftis per paoss x 4 passes = 88 shifis,
Soy 188 shifts x 18 hr/shift = 1088 hr incl.
set—~up & learning curve.

1 foreman 39.00

2 finishers 233.48 66.808

i laborer 31.30

1 operator 36.00 ’

1088 hr @ 173.18/hr 173,108

Equip
1 D6 tractor to winch up the slipform

1689 hr @ 42.71

Slipform
Fiqure 49" x7" =280 sf. Use straight

- =sigel Tarm costs + 58% for brocing.etc.
26.74 x 1.5 = $46/sf x 280 sf =

11,2008

-

42.719

total 173,100

11,200

42.718 227,818
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HOIHOIKAOKIRRAAIORHKNAOK KA AAANAKNOK
ITEM spillwau box drain formuork

HRHOIOIIIOKAOOIOIOK

LABOR Me& S EQUIPMENT TOTAL

Box drains under spillwoy slab. Refer to
dwa WASKC483625. Build in place + stirip.

1 use.
Build - B8.68 mh @ $35.48/ mh 21.24
1.2 s¢f pluform @ $8.78 7/ sf B.8B4
3 FBM dimension lumber @ $.48/FBM 1.280
Nails, etc. n.19
Spikes,wires caulking - say $1/1f74 .25
subtotal, per st 21.24 2.39 23.62
Per 1f , x 6(s5f/1¢) 12?.44 14.34 141.78

Total quantituy—-15,0681f

@ (127.44 +14.34 +9) = 1,911,608 215,108 2,126,700




ITEM sloab form - spillway
QUANTITY 9x1930=17,378 SFCR

——— s v  — — i s

LABOR M& S EQUIPNENT TJOTAL
Fiqure cost of formirig underside of
"spillway concrete slab (Ref. dug
WASKC483625) sver the "draoin trench®.
Use an 8’ steel paonel with wood fill
strips. Use steel 28 times.
Purchase— $27/28 x 8/9 = 1,20
setisirip~ .24mhR35.48 xB-9 7.55
Uood - purchase and build - 4 uses
(9.58 + 2.84 + 9)x 179 x 174 B8.2¢ 6.86
set&strip wood (9.96+.38 +8)x1/9 1.86 8.23
Crang time (see other form items) A.18 7.24
Total - per sf , 9.86 1.29 B.24 18. 59
Total cost 17,378 sf 28(9.86+1.29+8) 157,372 22,4897 4,169 183, 948
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ITEM finishing concrete - formed surf

LABOR M&S EQUIPMENT TOTAL

- 3 D S S Tt S T s L e A o Bt e S A oy P P e e s s e, S - s o i ——

Use .92 mh per sfca @ 33.48 6.67¢
to finish formed surfoces
(Mat”1 covered urider STa&S)

total per sf§ 8.67 Bn.67
FORAKAOKIR A AR NI AR AR AOR N AHCH NI OIAORNCHR AR A AAHORAOR AR RO RAOKR HRAHORAAAAORAK AR ACKHIK

ITENM finishing concrete -~ unformed surf
QUANTITY per sf

LABOR Mg S EGQUIFMENT TOTAL
Use .B2 mh/sfca 2 33.40 1.08
8 finish unformed concrete surfoaces
total per sf 1.68 1.00

1 e e - S m N e v
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ITEM concrete cleariup & joint prep
QUANTITY per sf

LABOR M& S EQUIPMENT TOTAL
Use o high—-pressure (6888 psi) water
iet. Folilowing spread caon do 158sf/hr.
1 operator/foreman 35.80
2 nozzlemen@31.70 63.49
total 182.48
182.48 per hrs 1GBasf/hr = 8.4
1 high-pressure woter jet - say
cost is equivalent to 6BB cfm
compressor. (48.367168) = B.25
Cleanup-use 30% of ijoint prep cost B8.19 0.88
Crane time — using RTS18 crane.
avg 1080 sf/hr of crane time
11888 x (36.88 + 48.78) 8.94 8.85
total per sf 8.87 P.38 1.25

B iy
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TEM cure concrete
QUANTITY oapprox 45008 m3
LABOR M& S EQUIPMENT TOTAL

Cure total of approx. 500,800 pauy cu

of concrete during S construction

seasons. Approx ¢ mos/ur, 7 daus/uwK.,

20 hr/day. Pau ratee are for 68 hr/uk.

Pay for 28 hr overtime/uk @ 1.5 x base.

2 laborers @ 31.38 = 62.68

Pay for 1568 hr/uwk @ 62.68 = 9398/uk

(9398 x 52 x 5 x 7-/12)/500,808 = 2.85

Mat’1— Assume curing compound used.
fissume ava. 13.5 sf/cu (4" thick wall
ava.) Cost Means 3.3-16.838 1.58/csf

13.5 x 1.58-/188 = 0.20
total per cu 2.85 8.20 3.85
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ITEM rock surface preporation for concete
QUANTITY per cy
LABOR M&S EQUIPMENT TOTAL
; Say following spread can do
. 188sf per hour.
1 foreman 34.18
8 laborers @31.36 25n.48
1.5 aperator(light}@35.28 52.88
.5 truck driver 2834.39 17.15
total 354.45
354.45 7 180sf/hr = 3.54

.5 Cose 588 Loader/backhoe
.5@(16.19) 8.10
i 1ow pressure water jet-use )
1989 cofm compressor cost ia.87
.95 11-1/72 ey truck
@.5(31.88) 15.54

total 33.71

33.71 7186sf/hr 0.34
Total per sf 3.54 8.34 3.83
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ITEM reinforcing steel
QUANTITY per 1b
LABOR M&S EQUIPMENT TOTAL

Purchase re-steel @ 8.28/1b
Ship to site @%$228/shipping ton
In this case weiaght qoverns

(1 shipping ton - 2808 lbs)
$220/2068 =

Fabricate - cut,place,tie ~
8.77

B.11

8.7¢

Total per 1lb

1.08
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RCTIVITY QUANTITY CREW MANHOURS UTY/MH S/UNIT DF!Yq
CONCRETE PLHCING . 88,237 CY 13. 438@8 2.85 17.86 344
CLEAMING 88,237 CY 7. 24888 3.66 9.82 344
STRIPPING 1,155,888 SF 1. 36528 31.63 1.22 332
ERECTING STEEL FORMS 1,155,088 SF 11. 36528 31.63 1.22 332
REINFORCING 6.938,056 LBS 18. 34689 200.01 8.21 347
MAKING CURVED FORMS 46,008 SF 15. 13813 3.33 11.55% 92
1 TOTAL MANHOURS 188622

NOTE : DAYS BASED ON 1@ HRS SHIFTS
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PRDJECT SUSITNH ALASKA " FILE # 1494X EST. OEs REV. RAM D
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
COST ANALYSIS

SUMMARY ITEM QUANTITY LABOR EQUIPMENT MRS TOTAL

DIVERSION TUNNEL (LINING) 3868 LF 2574858 295878 5264945 8,135,681

o UNIT COSTS 667.86 76.65 1363.98 2187 .69

1 TAILRACE MOD HORSESHOE(LI 3382 LF 1758938 268595 3789374 5.8688,899

i UNIT COSTS 933.81 78.97 1148.306 1768.27¢

E PENSTOCK 24°ID SHAFT (LIN 1608 LF 1489975 133388 1762565 3,385,928
UNIT COSTS 1489.97 133.38 1762.56 3385.92°

OUTLET TUNNEL 28 ID <(LIN 2188 LF 1418721 134319 2543372 4,896,412

UNIT COSTS 675.98 63.96 1211.13 1958.67

PENSTOCK 15" 1D STEEL (LIN 400 LF 85305 25282 949730 1,860,237

UNIT COSTS . 213.26 63.81 2374.32 2658.58

(’7744;)
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PROJECT: SUSITHA.ALASKA " FILE * 1494X EST. Okd REY. RAM D . o
SUBJECT: TUNMNEL CONCRETE DATE: FEB. 13,1984
5 COST ANALYSIS

EQUIPMENT SUMMARRY

UNIT COST $/HR TOTALS
DESCRIPTION TOTAL LABOR CREW OPR HRS MANHOURS COST
% COMPRESSOR (688 CFM) 40.56 13.68 39.69 3167 1182 127860 ' :
§ CONC PUMP(18BCY/HR) 50.88 208.980 39.89 2783 1363 135199 ‘ |
§ VIBRATOR (EXTERNAL) 1.5 9.68 39.89 21631 332 32447 T
: AGITATOR CARS 23.44 1.46 39.89 13759 513 322534
LOCO 25T B4.86 17.39 39.89 2751 1224 231333
TOTHLS 44811 4554 849373

Bt e
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PROJECT: SUSITNA.ALASKA
SUBJECT: TUNMEL CONCRETE

FILE # 1494X EST. OEB REV. L LEVY
DATE: FEB. 24,1984

COST ANALYSIS
SUMMARY : ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL
TUNNEL SLAB CONCRETE 16986 CY 8r7’10 13158 244470 345,330
UNIT COSTS 51.906 7.78 144.66 284.34
PENSTOCK ACCESS PLUG 7275 CY 187858 51661 6853848 924,093
UNIT COSTS 25.71 7.18  94.21 127.82
ACCESS SHAFT LINING 20°ID 740 LF 431351 54479 6158485 1,165,235
UNIT COSTS 582.91 73.62 837.83 1493.56
BUS SHAFT 9.6° DIA 568 LF 2112686  3B85¢7 210599 451,916
376.87 806.99

UNIT COSTS

377.25  53.67

ACTIVITY
CONCRETE PLACING

CLEANING

STRIPPING

ERECTING STEEL FORMS
REINFORCING

TOTAL MANHOURS

—— S 2 G o i

S oy . S ST " D B S WA s s S S it S Sy D, S T s . (o D O e} e Wt

MANPOWER SUMMARY
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DAYS BASED ON 18 HRS

NOTE :

QUANTITY
12,216 CY 13. 7958 1.54 23.77 64
12,216 CY 7 4888 2.30 14.54 78
62,3080 SF 11. 3968 15.73 2.44 36
62,300 SF  11. 2968 15.73 2.44 36

687,720 LBS 18. 3437 200.69 .21 34

24185
SHIFTS
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PROJECT: SUSITNA.ALASKA FILE %
SUBJECT: TUNNEL CONCRETE
COST ANALYSIS

E $-2 21 3224 43 2 2 2+ 22222 £ 2252 F R PR - F-2- % 2 2 2 -F-FR-E-R-F% 3%

EQUIPMENT SUMMARY

EERXEEMERBREZTE RIS l:ﬂﬂ..ﬂ’ﬂﬂ--

14834X  EST. OEB REY. L LEVY
DATE: FEB. 24,1984

SoEmDoomResEmSsSEsRs

(=R -2-R-F-S-%-3-% R 3§ ]

UMIT COST $/HR TOTALS
DESCRIPTION TOTAL LABOR CREW OPR HRS MANHOURS COST
COMPRESSOR (688 CFM) 48.36 13.68 39.88 381 132 154a1
CONC PUMP(18BCY/HR) Se.pg 28.88 39.89 508 268 25439
VIBRATOR (EXTERNAL) 1.58 8.68 39.89 4078 62 6185
AGITATOR CARS 23.44 1.46 39.09 2543 85 59631
LOCD 25T 84.06 17.39 329.89 208 226 42769
TOTALS 8618 73 1493435
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PROJECT: "SUSITHA,. ALASKA FILE % 1494X  EST

. [;;}REV. RAM D

SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
COST ANALYSIS
R R R S N R N N N R S R I R N SN M R R N R S S I R N S S I N T S I S T RSN C R MRS S SIS EXIIRA MR TR AN
ITEM: DIVERSION TUNNEL (LINING) QUANTITY: 3.860 LF

—— - HOKAOK MANPOLIER  AOHOK~ = e e e e e

CODE ITEM/ACTIVITIES

QTY UNIT CREW PF MANHOURS $/HR  TOTAL COST

e

1 CONCRETE PLACING 26458 CY 13. 1.09 15758 36.52 975,189
2 CLERANING 26459 CY 7. 1.00 8820 36.34 320,518
3 STRIPPING 480008 SF 11. 1.68 13868 38.44 532,778
4 ERECTING STEEL FORMS 480008 SF 11. 1.088 13868 38.44 332,778
S RLLHFDPCING 2589560 LBS 18. 1.00 14547 42.18 613,592
TUTﬂL MANHOURS & LABOR CUST 66837 2,574,858
EQUIPﬂcNT TYPE NOC. OPR HOURS puTY $/HR TOTQL cosT
CDhC PUMP(IBBCY/HR) 1.089 1260.90 8.89 SB.BB 58,399
VIBRATOR (EXTERNAL) 8.90 1260.00 0.80 1.58 12,885
COMPRESSOR (6B@ CFM) 1.88 1260.686 B8.68 49.36 38,512
AGITATOR CARS S5.00 12680.09 8.80 23.44 118,137
LOCO 25T 1.08 1260.86 0.88 84.06 84,732
. TOTAL EQUIPMENT COSTS 295,878
MATERIAL DESCRIPTION QUANTITY  UNIT $/UNIT TOTAL COST
CONCRETE (AT SITE) 43115 C¥Y 80.00 3.449,200
REIMFORCING (118 LBS/CY 2989588 LBS 8.20 581,899
STEEL FORMS (48 FT/SET) Seea Sk 46.00 200,000
FORM HARDWARE & OIL 493068 SF 1.00 493,869
FORM LUMBER 32758 BF 8.40 13,099
WATER LINE 3868 LF 16.8086 38,600
AIR LINE 3860 LF . 10.80 38,6008
ELECTRIC SUPPLIES 3868 LF o6.80 193,606
ST & S 18.%z OF LQBUR 297,485
TOTAL MATERIAL AND SUPPLIES CDSTS 5.264,945
SUMMARY': ITEM QUANTITY LﬂBDR EQUIPMENT MRS TOTAL
DIVERSION TUHNEL (LINING) 3868 LF 25(4858 285878 5264945 8,135,681
UNIT COSTS 667.86 76.65 1363.98 2107.69

. . . - . . : d e
g A w7 E e T e, B g ot W, j ooy ol i, waaz e - e - e
+ 5 . -

R o o R R TUE U e L

i

=g dbe Sk

.
R R O L L T
S . s

f- 4
©
M
.

'ﬁf

r
e
e




PROJECT: sUSITNA, ALASKA
SUBJECT: TUNNEL CONCRETE

COST ANALYS

ITEM: DIVERSION TUNNEL (LINING)

FILE # 1494X  EST. Occ REV. RAM D
DATE: FEB. 13,1984
IS

t—E-2-—3-F-3 F—$-%-3-3-B-F-3—F-FE-R-F-F—2 23R -F-2-3-F R-F 2-F-F-§$--3 ]

QUANTITY: 3.868 LF

ITEM CRITERIA
THE DIVERSION TUNNEL HAS THE FOLLOWING COMPONENTS-
(1) 3068 FT - 36 ID (AT BOTH ENDS)
w2) 188 FT - EXPANSION 36-45 FT ID

(3) 660 FT - 45 ID

(4) 188 FT -~ TAPPERS 45-36 FT ID

THE DIVERSION TUNNEL CONCRETE OPERATION WILL BE PERFORMED USING

THE FOLLOWING CREWS:
POURING CREW - 1 CONCRETE FOREMAN
1 PUMP OPERATOR
1 MOZZLE MAaN
1 COMPRESSOR OPERATOR
.5 ELECTRICIAN
2 LOCO OPERATORS
6 MINERS

12.5 MEN (AVG $ 36.52/HR)

S It . et e S s S S s e, . . s A R B W P . S i M e Wl el Sl . N O WS O i T e M

CLEAN UP CREW - 1 FORcMAN
2 FINISHERS
4 MINERS

¢ MEM (AVG $ 36.34/H

STRIPPING - 1 CARPENTER FOREMAN  FORM ERECT CREW - 1 CARPENTER FOREMAN

CREW 8 CARPENMTERS
2 MINERS

11 MEM (RVG $ 38.44/HR)

SCHEDULE::
(SHIFT # 1)

POUR CONCRETE - -

B CARPENTERS
2 MINERS

B e e e ]

11 MEN (AVG % 38.44/H

(SHIFT #2) (SHIFT #3

CLEANUP -
STRIP FORM
ERECT FORMS

D s s ot D s e . St S et s it
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PROJECT: LUSITNA.ALASKA FILE #% 1494X EST. Ood REV. RAM D
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
COST ANALYSIS

ITEM: DIVERSION TUNNEL ¢LINING) QUANTITY: 3,860 LF .
BACK UP COMPUTRTIONS %
» CY/POUR = 6.85 X 48 FT X 1.63 (OB) = 447 CY i
POURIHG HOURS = 447 CY/(68 CY/HR X 58,68 X 8.85) = 18.51 HRS
ADVANCE RATE = 48 FT/3 SHIFT CYCLE
B CONSTRUCTION SCHEDULE :
! (1) LEARNING CURVE 288 LF/48 X 8.58 = 18 CYCLES
= (2) CURVES 208 LF/d0 X .28 =25 "
| (3) REMAINING 3460 LF /40 =gz "
(4> DELAYS 4 CYCLES
TOTAL CYCLES 126 CYCLES
EQUIPMENT
OPERATING HOURS = 126 X 38 = 3,788 HRS )
L

e
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PROJECT: oUSITNA.ALASKA FILE # 1494X  EST. ULes
SUBJECT: TUNNEL CONCRETE DATE: FEB.

COST ANALYSIS

E 2§ P8 S 28 3§ | . A

REY. RAM D
13,1984

ITEM: DIVERSION TUNNEL (LINING? QUANTITY: 3.868 LF
TUNNEL. CONCRETE PARAMETERS: LENGTH 3860.00 FT '
PERIMETER 146.06 FT
CY/LF (AVR) 6.85
OVERBREAK FACTOR 1.63
FORM LENGHT 48.80 FT
POURING RATE 68.00 CY/HR
MINUTES/HR 50.00 &
EFFICIENCY FACTOR 0.85
REINFORCING : LBSCY 119.09
WORKING SCHEDULE : SHIFTS/DAY 2.80 SHIFTS
HOURS/SHIFT 16.88 HOURS
SCHEDULE PARAMETERS : LEARNING CURVE 208.80 LF 50.08 %
ALIGNMENT CURVE 208.88 LF 20.96 %
CYCLE DELAYS 2.80 CYCLES
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PROJECT: - SUSITNA,ALASKA " FILE #* 1494X EST. Oed REY. RAM D
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
CUST ﬂNﬂLYSI
ITEM: TAILRACE MOD HORSESHOE (LINING) QUANTITY: 3,308 LF
—— - e HHACK  MANPOWER - KK = e s o s o s et e e e e et e e
CODE ITEM/ACTIVITIES QTY UNIT CREW PF MANHOURS $/HR TDTRL CUST
| CONCRETE PLACING 29732 CY 13. 1.98 115@@ 36.52 419, 9?9 SR
; 2 CLEANING 29732 CY 7. 1.08 6449 36.34 234,029 B
; 3 STRIPPING 409908 SF 11. 1.8 10120 38.44 389,012 *
f 4 ERECTING STEEL FORMS 400000 SF 11. 1.8 18120 38.44 389,012
5 REINFGRCING 155@@1@ LBS 18. 1.06 7758 42.18 326,894
TOTAL MANHOURS & LHBDR CUST 45930 1,758,938
EQUIPMENT TYPE NO. OPR HOURS DUTY $/HR TOTAL COST
CONC PUMP(1BBCY/HR) 1.08 920.06 0.89 50.08 36,799
VIBSATOR (EXTERNAL) 8.00 920.00 8.80 1.50 8,831
COMPRESSOR (608 CFM) 1.00 2760.00 9.68 48.36 66,836
AGITATOR CARS 5.00 926.90 9.80 23.44 86,259
LOCO 25T 1.80 920.90 8.88 B84.06 61,869
TDTQL EQUIPMENT COSTS 260,595 =
MATERIAL DESCRIPTION QUQNTITY UNIT $/UNIT TOTAL COST
CONCRETE (AT SITE) 31008 CY 80.00 2,480,000 v
REINFORCING ¢11@ LBS/CY 1550818 LBS A.20 310,081
STEEL FURMS (48 FT/SET 4612 SF 48.00 184, 489
FORM HGRDWARE & OIL 4000808 SF 1.00 400, B0
FORM LUMBER 200808 BF B.48 7.999
WATER LINE 33080 LF 10.99 33,000
AIR LINE 3309 LF 10.00 33,000
ELECTRIC SUPPLIES 3300 LF 50.06 165,008
aT 2 S 18.% OF LanR 175,893
TOTAL MATERIAL HND SUPPLIES COSTS 3,789,374
SUMMARY : ITEM QUANTITY _LABOR EQUIPMENT  MeS TOTAL Y

TAILRACE 1MOD KORSESHOE(LI 3308 LF 1?58938 268595 3789374 5,808,899
UNIT COSTS 533.081 78.97 1148.30 1768.27

AN MR MEE SR W e PR O B G B R B R B B O ma e



RPRUJECT - sUSTTNA. ALASKA FILE # 1494X EST. uL.d REV. RAM D
SUBJECT: TUNNEL CONCRETE DATE: FEB.

COST ANALYSIS
ITEM: TRILRACE MOD HORSESHOE(LINING) QUANTITY: 3.309

ITEM CRITERIA
THE TAILRACE TUNNEL HAS THE FOLLOWING COMPONENTS-
SHARE FACTOR = 1.B8126
PERIMETER = 115.31 FT

THE TAILRACE TUNNEL CONCRETE OPERATION UilLL BE PERFORMED USING
THE SAME CREWS AS DUTLINED IN DIVERSION TUNNEL.

SCHEDULE:

==ﬂ‘ﬁ=====”\\====ﬂ‘===8=-

13,1984

-3-F-F F-3-% % R

ST T AR AN Y s R

(SHIFT #* 1) °  (SHIFT #2) (SHIFT #3)

POUR CONCRETE =~ ————mmm===———m=
CCLEANUP e

STRIFP FORM =———mme——ee——-

ERECT FORMS  mmmmemmmmeeee

s




SWBJECT: TUNNEL CONCRETE DATE: FEB. 13.1984
COST ANALYSIS
ITEM: TAILRACE 1MOD HORSESHOE (LINING) QUANTITY: 3,308 LF

} E R § & 3 3 R 2 E_3-] :B:‘:“.::H-B-‘-ﬂﬂEI-.------HI‘I‘---H.-I----Iﬂ

PRUJECT?”éUSITNﬂ,RLﬂSKQ FILE # 1494X EST. UeB REV. RAM D

BACK UP COMPUTATIONS

b2

CY/POUR = 4.27 X 48 FT X 2.11 (0B) = 368 CY

POURING HOURS = 368 CY/(68 CY/HR X 5860 X 8.85) = 8.40

ODVANCE RATE = 40 FT/3 SHIFT CYCLE

-

CONSTRUCTION SCHEDULE :

(1)
(2>
(3
(4)

LEARNING CURVE 208 LF/48 X 8.50 = 18 CYCLES
CURVES = @ " .
REMAINING 3108 LF-48 = 78 " "
DELAYS 4 CYCLES
TOTAL CYCLES 92 CYCLES
EQUIPMENT

OPERATING HOURS = 82 X 38 = 2,760 HRS

3 a8 AR B AT M MR AT N IR TH W W

HRS

.
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PROJECT: - oUSITNA. ALASKA * FILE # 1494%X EST. Ocs REV. RAM D
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
COST ANALYSIS

:::s::=====================z:aa:::z-:n:mr.nu:s::x::x:ln:-::una.unnnn::n=,=====nnl:u=u=--:-:-

ITEM: TAILRACE MOD HORSESHOE (LINING) QUANTITY: 3.388 LF
TUNNEL CONCRETE PARAMETERS: LENGTH 3308.08 FT
PERIMETER 115.31 FT
CY/LF (AVG) 4.27
OVERBREAK FACTOR 2.11
FORM LENGHT 40.00 FT
POURING RATE 60.88 CYZ/HR
MINUTES/HR 56.00
EFFICIENCY FACTOR 8.85
REINFORCING : LBS/CY 116.60
WORKING SCHEDULE : SHIFTS/DAY 2.88 SHIFTS
HOURS/SHIFT 18.88 HOURS
SCHEDULE PARAMETERS : LEARNING CURVE 200.80 LF 50.00 %
AL IGNMENT CURVE 200.80 LF 20.83 %

CYCLE DELAYS 2.08 CYCLES
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FILE # 1494X  EST. Ocs REV. RAM D

PROJECT? -CUSITNA,. ALASKA
SUBJECT: TUNNEL CONCRETE

COST ANALYS

IS

DATE: FEB. 13,1984

- E- R3-SR F R - X P2 22 -2 -2 2 2-F-0-R-F-1- R X F 33 R-F-R-R-F - F R B - 2 R -R-R- SN R R B-R-E-F R - 22 0% 2% X 2 % % -8 % % § j

-

ITEM: PENSTOCK 247 ID SHAFT (

i —=soioiok MANPOWER  ckeiok

CODE ITEM/QETIVITIES

1 FGNCRETE PLRCING

2 CLEANIMG
6———FIRKING--CURYEBFORMS
3 ——STRIPRING~
4R NG5 EEE-FERINE

LINING)

QUANTITY: 1.886 LF

- i O A ot A4 v G e A e it i e S e G i e OO T W b i S St

OTY UNIT CREW PF MANHOURS $/HR  TOTAL COST

- e " S AL Vet UL D AR s Y AU S SO, S i S S U N S S it SO R e D o B T} B e WD S A QTS . Sy O i e W M S e ) G A Gty ST G2l S . S e P

Booved  SF 11.

.08 7188 36.52 259,291
.00 3976 36.34 144, 487
.68 7207 38.48 277,325
.00 6248 38.44 248,173
.06 6248 38.44 248,173

5 REINFDRCING 1178548. LBS 18. 1.00 2892 42.18 248,524
TUTQL NQNHDURS & LABOR COST 36671 1,483,975
EQUIPMENT TYPE NO. OPR HOURS DUTY $/HR TOTAL COST
CoMC PUMP(188CY/HR) 1.00 568.80 B8.88 58.80 22,?19
VIBRATOR (EXTERNAL) 8.00 568.00 0.680 1.50 9,452
COIMNPRESSOR (688 CFM) 1.80 568.60 8.60 48.36 13,754
AGITATOR CARS 5.08 568.08 8.80 23.44 53.205
LGEO 25T 1.08 568.00 9.80 B4.86 38,196
TCTAL. EQUIPMENT COSTS 133,380
WRTVRIQL DESCRIPTION QUANTITY  UNIT $/UNIT TOTAL COST
CDNLRETE (AT SITED 12422 CY 80.600 993,768
REINFORCING (118 LBS/CY 1178548 LBS 8.20 235,787
STEEL FORMS (48 FT/SET) 5008 SF 48.08 260,908
FORM HARDWARE & OIL BBO0B  SF 1.00 84,000
PLYLICOD (CURVED) 27000 SF p.70 18,899
FORM LUMBER 58080 BF 8.40 23.199
WATER LINE 1608 LF 10.00 18,000
AIR LINE 1608 LF 10.00 10,008
ELECTRIC SUPPLIES leve. LF 50.008 50,000
cT & S 18.% OF LABOR 140,997
TUTQL MATERIAL AND SUPPLIES COSTS 1,762,565
QUFHHRY ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL
PEHSTOLK 24" 1D SHAFT (LIN 1066 LF 1409975 133388 1762565 3.365,9208

= ;m!.?H IwSTS - - w &89 . 9?“&133 .&176% 3385.92

o2 o
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PRGJECT: SUSITNA.ALASKA ' FILE % 1494X EST. O REV. RAM D
SUBJECT: TUNNEL CONCRETE : DATE: FEB. 13,1984
COST ANALYSIS
ITEM: PENSTOCK 24”ID SHOFT (LINING) QUANTITY: 1,988 LF

ITEM CRITERIA
THE PENSTOCK SHAFT HAS A VERTICAL DROP OF 698 FT. THE HORIZONTAL LENGTH OF
APPRAXIMATELY 200FT FROM THE INTAKE AND ANOTHER 208FT LEADING TO THE PH
IS INCLUDED IN THE ABOVE TOTAL LENGHT.

CY OF CONCRETE (1) VERTICAL SHAFT  4.45 CY/LF X 498 = irga CY
(2) HORIZONTAL 4.45 CY/LF X 260 = 898 CY
= 8044 CY

(3) ELBOWS <l/0B) 2 X 4023 cY

THE PENSTOCK SHAFT COHCRETE OPERATION WILL BE PERFORMED USING
THE CREWS OUTLINED UNDER DIVERSION TUNNEL.




o 2 - : : . :

—
] 1 .

5 PROJECT . *SUSITNA, ALASKA FILE # 1494X EST. u.B REVY. RAM D
| SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
= COST ANALYSIS

ITEM: PENSTOCK 24”ID SHAFT (LINING) QUANTITY: 1,688 LF

BACK UP COMPUTATIONS

=a==lnm===n=-u--nn==

VERTICAL SHAFT:
CY/POUR = 4.45 X 38 FT X 1.64 (0B) = 2i9 CY

POURING HOURS = 219 CY/(48 CY/HR X 58/600 X B.85) = 7.73 HRS
ADVANCE RATE = 38 FT/3 SHIFT CYCLE (18 HR)
HORIZONTAL:
CY/POUR = 4.45 X 30 FT % 1.64 (DB) = 219 CY
POURING HOURS = 215 CY/(38 CY/HR X 5060 X 0.85) = iB8.31 HRS
ADYANCE RATE = 38 FT/3 SHIFT CYCLE (12 HR)
ELBOLWS:
CY/POUR = 25.68 CY/LF X 18 FT X 1.8 = 256 CY
POURING HOURS = 256 CY/(38 CY/HR X 5068 X 9.85) = 12,85 HRS
ADVANCE RATE = 18 FT/3 SHIFT CYCLE (12 HR)
CONSTRUCTION SCHEDULE :
(1) CURVES 288 LF/10 =20 " .
(2) VERTICAL SHAFT 488 LF/38 = i4
(3) HORIZOMTAL 408 LF/38 = 14 " .
(4) DELAYS 2 CYCLES
TOTAL CYCLES 58 CYCLES
EQUIPMENT
OPERATING HOURS = 20 X 36 + 14 X 30 + 14 X 36 + 2 X 39
= 1704 HRS '
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PRGJECT:" sUSTTNA, ALASKA FILE # 1494X EST. Oeg REV. RAM D
SUBJECT: TUNNEL CONCRETE ' DATE: FEB. 13,1984
COST ANALYSIS
ITEM: PENSTOCK 24" ID SHAFT (LINING) QUANTITY: 1,600 LF
TUNNEL CONCRETE PARAMETERS: LENGTH 1800.80 FT
PERIMETER 75.48 FT
CY/LF (AVG) 12.42
OVERBREAK FACTOR CINCLUDED) 1.00
FORM LENGHT 38.88 FT
POURING RATE 39.00 CY/HR
MINUTES/HR 56.00
EFFICIENCY FACTOR 8.85
REINFORCING : LBS/CY” 116.00
WORKING SCHEDULE : SHIFTS-DAY 2.80 SHIFTS
HOURS/SHIFT 18.88 HOURS
SCHEDULE PARAMETERS LEARNING CURVE 108.80 LF S58.88 %
AL IGNMENT CURVYE 200.80 LF 20.80 %
CYCLE DELAYS 2.89 CYCLES

W e T TR Sy v
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FILE # 1484X EST. LcB REV. RAM D

PROJECT: SUSITNA.ALASKA

SUBJECT: TUMNEL CONCRETE DATE: FEB. 13,1984
COST ANALYSIS
ITEM: OUTLET TUNNEL 28 ID (LINING) QUANTITY: 2,198 LF
e - ~=5H0lK MANPOWER  H0KA0K = = o e
CODE  ITEM/ACTIVITIES GTY UNIT CREW PF MANHOURS $/HR  TOTAL COST
1 CONCRETE PLACING 18612 CY 13. 1.88 7150 36.52 261,117
2 CLEAMING 18612 CY 7. 1.80 4084 36.34 145,505
6  MAKING CURVED FORMS 22000 SF 15. 1.08 6606 3B8.48 254,198
3 STRIPFING 195088 SF 11. 1.88 6292 38.44 241,864
4  ERECTING STEEL FORMS 195698 SF 11. 1.80 6292 38.44 241,864
5  REIHNFORCING 1300000, LBS 19. 1.8 6508 42.18 274, 169
TOTAL MANHOURS & LABOR COST 36844 1,418,721
EQUIPMENT TYPE ND. OPR HOURS DUTY $/HR TOTAL COST
CONC PUMP (18BCY/HR) 1.00 572.00 .80 50.00 22,879
VIBRATOR (EXTERNAL) 8.00 572.00 ©.80  1.50 5,491
COMPRESSOR (680 CFM) 1.08 572.80 8.60 48.36 13,851
AGITATOR CARS 5.90 572.00 8.80 23.44 53,630
LOCD 25T 1.00 572.80 8.88 B84.06 38,465
TOTAL EQUIPMENT COSTS 134,315
MATERIAL DESCRIPTION QUANTITY  UNIT  $/GNIT TOTAL COST
CONCRETE (AT SITE) 19580 CY 86.00 1,568, 080
KE INFORCIHG (110 LBS/CY 1300000 LBS B.20 259,993
STEEL FORMS (46 FT/SET) 5008 SF 48.00 200,009
FORM HORDWARE & OIL 195000 SF 1.00 195,000
PLYWOOD (CURVED) 25000 SF B.70 17,499
FOKM LUMBER 55080 BF . B8.40 21,999
WATER LINE 2108 LF 19.00 21,000
AIR LINE 2100 LF 16.00 21,000
ELECTRIC SUPPLIES 2109 LF 58. 08 185, 809
ST & S 18.% OF LABOR 141,872
TOTAL MATERIAL AND SUPPLIES COSTS 2,543,372
SUMMAR'Y 3 ITEM QUANTITY LABOR EQUIPMENT  MeS TOTAL
OUTLET TUHNEL 28 ID (LIN 2188 LF 1418721 134319 2543372 4,896,412
UMIT COSTS 675.58 63.96 1211.13 £ 1958.67
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PROJECT: sUSITNA.ALASKA FILE # 1494X  EST. Ocd REV. RAM D
5 SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
aﬂg COST ANALYSIS
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ITEM: OUTLET TUNNEL 28 ID (LINING) QUANTITY: 2,188 LF

ITEM CRITERIA
THE DUTLET FACILITY TUNNEL S SHOWN ON DRAWING WA SKC 483624 IS COMPOSED
OF THE FOLLOWING COMPUNENST: (DDES NOT INCLUDE GATE STRUCTURE)

CY OF CONCRETE (1) HORINZONTAL 5.15 CY/LF X 188 = 515 CY
| (2) 2 ELBOWS 7.88 CY/LF X 258 = 1750

: (2) INCLINE 5.15 CY/LF X 288 = 1445 CY
(3) SLOPING 8.8% 5.15 CY/LF X 1478= 7578 CY
| TOTAL (W0 0B) - 11288 CY

THE PENSTOCK SHAFT CONCRETE GPERATION WILL BE PERFORMED USING
THE CREWS OUTLINED UNDER DIVERSION TUNNELS IN ADDITION TO THE FORM
MAKING CREW.

FORM MAKING - 1 FOREMAN
18 CARPENTERS
4 HELPERS

15 FEN (RVG $ 38. 4B/HR)
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PROJECT: “SUSITNA, ALASKA FILE % 1494X EST. uc8 REV. RAM D
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984

COST ANALYSIS
ITEM: OUTLET TUNNEL 28 ID C(LINING) QUANTITY: 2,108 LF

BACK UP COMPUTATIONS

RIS acOaSoNUERIRN TS

INCLINED 45 DEG SHAFT:
CY/POUR = 5.37 X 380 FT X 1.65 (OB) = 266 CY
POURING HOURS = 266 CY/(48 CY/HR X 568/68 X 8.85)
ADVANCE RATE = 38 FT/3 SHIFT CYCLE (18 HR)

n

9.39 HRS

HORIZONTAL +
CY/POUR = 5.37 X 38 FT X 1.65 (0B = 266 CY
POURING HOURS = 266 CY/(58 CY/HR X 508/60 X ©.85)
ADVANCE RATE = 38 FT/3 SHIFT CYCLE (18 HR)

7.51 HRS

ELBOWS:
CY/POUR = 7.8 CYZLF X 28 FT X 1.65 = 231 CY
POURING HOURS = 231 CY/(30 CY/HR X 58/68 X 0.85)
ADVANCE RATE = 28 FT/3 SHIFT CYCLE (12 HR)

18.87 HRS

SLOPING Bx:
CY/POUR = 5.37 X 48 X 1.65 (0B) = 355 CY
POURING HOURS = 355 CY/(68 CY/HR X 5868 X 8.85)
ADVANCE RATE = 48 FT/3 SHIFT CYCLE (18 HR)

8.35 HRS

CONSTRUCTION SCHEDULE :

(1) HORIZONTAL . 189 LF-38 = 3 CYCLES

(1) ELBOWS 250 LF-20 = 13 " "

(2) INCLINE 45 DEG 280 LF-/38 = 18

(3) SLOPING 8z 1478 LF/40 = 37 " !

(4) DELAYS 2 CYCLES
TOTAL CYCLES 65 CYCLES
EQUIPMENT '

OPERATING HOURS = 3 X 30 + 13 X 12 + 18 X 30 + 37 X 39
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PROJECT: - SUSITNA. ALASKA FILE # 1494X  EST. Ous REV. RAM D
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
COST ANALYSIS
ITEM: OUTLET TUNNEL 28 ID (LINING) QUANTITY: 2,188 LF
TUNNEL CONCRETE PARAMETERS: LENGTH 2i608.00 FT
PERIMETER 88.08 FT
CYZLF (AVG) S5.37
OYERBREAK FACTOR C(INCLUDED) 1.65
FORM LENGHT 48.08 FT
POURING RATE 08.88 CY/HR
MINUTES/HR 50.00
EFFICIENCY FACTOR 8.85
REINFORCING : LBS/CY 116.00
WORKING SCHEDULE : SHIFTS/DAY 2.80 SHIFTS
HOURS/SHIFT 18.88 HOURS
SCHEDULE PARAMETERS :  LEARNING CURVE 1008.60 LF S0.00 %
CYCLE DELAYS 2.88 CYCLES
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PROJECT. +USTTNA, ALASKA " FILE # 1494X  EST. L.d REV. RAM D
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984

COST ANALYSIS
ITEM: PENSTOCK 15”ID STEEL (LINING) QUANTITY: 480 LF

~- -~****VMQNP0UER Aojefor— - ———
ITEMAACTIVITIES QTY UNIT CREW PF MQNhUURS $/HR  TOTAL COST
CORCRETE PLACING 1826 CY 13. 1.00 1588 36.52 594,773
CLEANING 1828 CY 7. 1.08 848 36.34 30.925
TOTAL MANHOURS & LABOR COST 2348 83,3085
EOUIPMcNT TYPE N OPR HOURS  DUTY $/HR TOTAL £OST
CUNP PUHP(laBCY/HR) 1.0 - 60.00 8.88 S50.60 2,399
VIBRATOR (EXTERNAL) 8.80 60.08 8.886 1.5@ 575
COMPRESSOR (688 CF) 1.80 120.68 B8.680 40.36 2,985
AGITATOR CARS 5.08 120.08 0.80 23.44 11,251
LOCC 25T 1.06 120.00 8.88 84.86 8,863
TOTAL EQUIPMENT COSTS 25,282

MATERIAL DESCRIPTION QUANTITY UNIT $/UNIT TOTAL COST
CONCRETE (AT SITE) 2048 CY 80.60 163,200
STEEL LIMNER 300008 LBS 2.58 750, 600
WATER LINE 488 LF 180.00 4,000
AIR LINE 488 LF 16.00 4,688
ELECTRIC SUPPLIES 408 LF 50.00 28,008
ST & S 18. A OF LHBOR 8,538
TOTAL HHTERIQL ﬂND SUPPLIES COSTS 249,738
SUMMARY: ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL
PENSTOCK 15° 1D STEEL (LIN 488 LF 85385 252082 949?38 1.8608,237
UNIT COSTS 213.26  63.81 2374.32 26508.59
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PROJECT. - SUSITNA. ALASKA
SUBJECT: TUNNEL CONCRETE
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FILE # 1494X EST. Lod REY. RAM D

COST ANALYSIS

:uu:u:===============a=====n--n:=u=a==-

ITEM: PENSTOCK 15 ID STEEL (LINING)

ITEM CR
THE SIX 151D STEEL LINED PENSTOCKS
TO THE POWERHOUSE IS APROXIMATELY 20

CY OF CONCRETE (1) HORIZONTAL ‘

THE PENSTOCK SHAFT CONCRETE OPERATIO
THE CREWS DOUTLINED FOR THE DIVERSION

DATE: FEB. 13,1984
-ﬁ::nn:namu.-n:mazlznz::az::n:::u.nz--n-
QUANTITY: 468 LF
ITERIA

LEADING FROM THE POWER INTAKE TUNNEL
8 FT LONG.

2.88 CY/LF X 288 = 576 CY

N WILL BE PERFORMED USING
TUNNEL .
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PROJECT: ' SUSITNA, ALASKA FILE # 1454X  EST. Ld REV. RAM D
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
COST ANALYSIS
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ITEFM: PENSTOCK 15”13 STEEL (LINING) QUANTITY: 400 LF

BACK UP COMPUTATIONS

HORIZONTAL :
CY/POUR = 2.88 X 48 FT X 1.77 (0BY = 285 CY .
POURING HOURS = 285 CY/(58 CY/HR X 58-68 X 0.85) = 5.76 HRS
ADVANCE RATE = 48 FT/3 SHIFT CYCLE (19 HR)

CONSTRUCTION SCHEDULE :

(1> HORIZONTAL 288 LF-/48 = 5" .

(4) DELAYS 1 CYCLES
TOTAL CYCLES 6 CYCLES
EQUIPMENT

OPERATING HOURS = 6 X 38 = 188 HRS X 2 = 368 HRS
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PRDJECT. SUSITNA.ALASKA

SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,1984
COST ANALYSIS
ITEM: PENSTOCK 15°1ID STEEL (LINING) QUANTITY: 408 LF
TUNNEL CONCRETE PARAMETERS: LENGTH 200.88 FT
PERIMETER 47. 12 FT
CY/LF (AVGE) 2.88
OVERBREAK FACTOR (INCLUDED) 1.77
FORM LENGHT 40.00 FT
POURING RATE 58.00 CY/HR
MINUTES/HR 58.00
EFFICIENCY FACTOR 8.85
REINFORCING : LBS/CY i10.080
WORKING SCHEDULE - SHIFTS/DAY Z2.80 SHIFTS
HOURS/SHIFT 18.88 HOURS
SCHEDULE PARAMETERS :
CYCLE DELAYS 2.88 CYCLES

FILE % 1494X  EST. u.g REV. RAM D
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PROJECT: ~sUSITNA.ALASKA " FILE % 1494X  EST. Ocs REV. L LEVY
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24,1984

COST ANALYSIS

ITEM: TUNMEL SLAB CONCRETE QUANTITY: 1,680 CY
-------------------------- B0k MANPOWER KKK = o e o o e e e e e i e
CODE ITEM-ACTIVITIES aTy UNIT CREW PF MANHOURS $-HR  TOTAL COST

H CONCRETE PLACING 169@ Cy 13. 1.68 780 36.52 25,563

2 CLEANING 1698 CY¥ 7. 1.80 828 36.34 38.089

S REINFORCING 152108 LBS 18. 1.08 768 42.18 32,836

TOTAL MANHOURS & LABOR COST 2288 87.710

EQUIPMENT TYPE NO. OPR HO'RS DUTY %$/HR TUTﬂL'CUST.
CONC PUMP (18BCY/HR) 1.60 56.00 8.88 50.88 2.239
VIBRATOR (EXTERNAL) 8.00 56.00 9.86 1.56 537
COMPRESSOR (668 CFM) 1.08 56.00 B.680 40.36 1,356
AGITATOR CTARS 5.00 96.80 B8.88 23.44 5.250
LOCO 25T 1.906 96.00 8.88 B84.86 3.765

TOTAL EQUIPMENT COSTS 13,150

MATERIAL DESCRIPTION QUANTITY  UNIT $/UNIT TOTAL COST

CONCRETE (AT SITE) Ires CY 8@.88 142,800
REINFORCING (118 LBS-/CY 160088 LBS .20 31,999
LUMBER 2080 BF 0.40 799
WATER LINE 878 LF 10.86 8,708
RIR LINE 8ra LF i6.00 8,708
ELECTRIC SUPPLIES 878 LF 50.660 43,508
5T & S 18.% OF LABOR 8.7c1

TGTAL MATERIAL AND SUPPLIES COSTS 244, 470

SUHHQRY ITEM QUANTITY LABOR EQUIPMENT MRS TOTAL

TbiNLL CLHB CDNCRETE 1698 CY grria 13158 244478 345,338

UNIT COSTS 51.96 7.78 144.66 284.34
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PROJECT: "SUSITNA, ALASKA FILE # 14%4X  EST. Oed REV. L LEVY
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24,1984

COST ANALYSIS
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ITEM: TUNNEL SLAB CONCRETE QUANTITY: 1,698 CY

BACK UP COMPUTATIONS

R R R R E-5-F -5 £ 3 F 3 ¥ FFTppope

€Y = 16908 CY X 1.33 (0B) = 2248 CY
POURING HOURS = 2248 CY/(60 CY/HR X 59-58 X 8.58) = 56.08 HRS

CONSTRUCTICM SCHEDULE :

(1) SLAB 28 HRS = 58 HRS

(2) DELAYS 6 HRS = 6 HRS
TOTAL 96 HRS
EQUIPMENT

OPERATING HOURS = 56
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PRDJECTE“GUSITNQ,QLRSKH FILE # 1494X  EST. Uuo REV. L LEVY
SUBJLCT: TUNNEL CONCRETE DATE: FEB. 24,1984
COST ANALYSIS
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ITEM: TUNNEL SLAB CONCRETE QUANTITY: 1.698 CY

ITEM CRITERIA
THE TUNNEL SLAB WILL BE USED AS THE INVERT OF THE RCCESS TUNNEL

WORKING SCHEDULE : SHIFTS/DAY 2.00
HOURS/SHIFT 19.66
MINUTES/HOURS 58.008
MATERIAL PARAMETERS : CONCRETE WRSTE 5.88 2
ADDITIONAL REINFORCING .08 %
PLYLIOOD NUMBER OF USES .00
LUMBER BF/SF .00
NUMBER OF STEEL SETS .00
SCHEDULE PARAMETERS : DELAYS IN CYCLES 2.0
SECTION | TOTAL FORM POUR EFF.R REBAR
DESCRIPTION CYZLF LENGHT LENGHT CYZHR 0B FACTOR  LBS/CY

BASE ‘SLAB 1688. CY 60. .98 8a.
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PROJECT:5USITNA. ALASKA FILE # 1494X EST. Oeo REV. L LEVY
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24.1984
COST ANALYSIS
ITEM: PENSTOCK ACCESS PLUG QUANTITY: 7,275 C¥Y
T e e e Horiok MANPOWER 0Kk — = e e e e e e e e e e et e e e
CODE ITEM/RCTIVITIES OTY UNIT CREW PF MANHOURS $/HR  TOTAL COST
1 CONCRETE PLACING r275 CY 13. 1.88 2759 36.52 186, 429
2 CLEANING v2rS CY 7. (.06 1548 36.34 93,963
5 REINFORCING 145568 LBS10. 1.68 727 42.18 38,664
TOTAL MANHOURS & LABOR COST s5a1r 187,858
EQUIPMENT TYPE NO. OPR HOURS DUTY %/HR TOTAL COST
CONC PUMP (1B9CY/HR) 1.80 229.00 9.88 50.60 8,798
VIBRATOR (EXTERNAL) 8.00 220.60 0.80 1.58 2,111
COMPRESSOR (688 CFMD 1.00 226.00 8.686 40.36 9.327
AGITATOR CARS 5.68 220.00 0.80 23.44 20,627
LOCO 25T 1.60 228.00 6.80 84.86 14,794
TOTAL EQUIPMENT COSTS 51,661
MATERIAL DESCRIPTION QUANTITY  UNIT S/UNIT TOTAL COST
CONCRETE (AT SITE) 7639 CY 86.00 611,128
REINFORCING 152775 LBS 8.20 38,554
FORM LUIMBER 19008 BF 8.49 3,999 b
WATER LINE 360 LF 10.00 3.000
RIR LINE 308 LF ' 18.80 3.000
ELECTRIC SUPPLIES 380 LF Sh.00 15,000
ST & S 10.% OF LABOR 18,785
TOTAL MATERIAL AND SUPPLIES COSTS 685,380
SUMMARY: ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL
PENSTOCK ACCESS PLUG 72rs CY 187056 51661 685388 924.839
UNIT COSTS 235.71 7.18  94.21 127.82
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PROJECT: -osUSITNA. ALASKA

SUBJECT: TUNNEL CONCRETE

ITEM: PENSTOCK ACCESS PLUG

BACK UP COMPUTATIONS

R - = - F 2 5 ¥ 5 2 ¥ F ¥

CY/POUR = 7275 X 1.33 (0B) = 9676 CY

POURING HOURS = 3676 CY/(60

—— it e G . v s St e

(1) CONCRETE PLUG
(23 DELAYS

TOTAL

EQUIPMENT
OPERATING HOURS = 228 HRS

FILE # 1494X EST. Ucd REV. L LEVY

DATE: FEB. 24,1984

========:=x==n=======:==z:====::===:=n=========xtz::::::::::a::n:::n

QUANTITY: ’.275 CY

CY/HR X 58-68 X 6.98) = 215. HRS

= 215 HRS
S HES

228 HES
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PROJECT: -5USITNA. ALASKA FILE % 1494X EST. Uuo REV. L LEVY
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24, 1984
COST ANALYSIS
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ITEM: PENSTOCK ACCESS PLUG QUANTITY: 7,275 CY

ITEM CRITERIA

WORKING SCHEDULE : SHIFTS/DAY 2.00
HOURS/SHIFT 18.08
MINUTES~-HOURS 50.00

MATERIAL PARAMETERS : CONCRETE WASTE 5.80 %

, ADDITIONAL REINFORCING 5.00 %

PLYWOOD NUMBER OF USES 6.008
LUMBER BF/SF 8.00
NUMBER OF STEEL SETS 8.006

SCHEDULE PARAMETERS : DELAYS IN CYCLES 2.9

SECTION TOTAL FORM POUR EFF.R REBAR

DESCRIPTION CYZLF LENGHT LENGHT CY/HR 0B FACTOR LBS/CY

PLUG r27S. CY 60. .98 20
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PROJECT £=-oUSITNAL. ALASKA FILE * 1494X  EST. Oou REV. L LEVY
SUBJECT: TUNNEL COMNCRETE DATE: FEB. 24.1384 ’
COST ANALYSIS
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ITEM: ACCESS SHAFT LINING 28° ID QUANTITY: 746 LF

————— ok MANPOWER s0OKAOK— e e o e e e e e e e e e e
CGDE ITEN/HCTIVITIES aTy UNIT CREU PF MANHOURS $/HR  TOTAL COST
1 CUHLPETE PLRCING 27795 CY 13. 1.00 2968 36.52 185,987
2 CLEANING 2?3 CY 7. 1.080 1624 36.34 38.816
3 STRIPPING 46508 SF 11. 1.88 2552 38.44 98,098
4 ERECTING STEEL FORMS 46508 SF 11. .08 2552 38.44 $8.038
] REINFORCING 333888 LBS 18. 1.00 1663 42.18 70,229
TOTAL MANHOURS & LABOR COST 11283 431,351
EQUIPHENT TYPE NO. OPR HOURS DUTY $-HR TOTAL COST
CUNC PUMP (1BECY/HR) . 1.80 232.600 8.886 50.00 9,279
VIBRATOR (EXTERNAL) 8.00 232.00 9.80 1.00 2.227
COMPRESSOR (688 CFM) 1.008 232.00 8.68 48.36 5.618
AGITATOR CARS 5.00 232.00 8.88 23.44 21,752
LOCO 25T 1.60 232.00 8.80 84.86 15,601
TOTHL EQUIPMENT COSTS ) 24. 4?9

MATERIAL DESCRIPTION QUANTITY  UNIT $/UNIT TOTAL COST
CONCRETE (AT SITE) 4188 CY 80.00 328.649
REINIFORCING (128 LBS-CY 349658 LBS 8.28 69,929
STEEL FORMS (38 FT/SET) 1885 ©SF 40.00 75,400
FORM HARDWARE & OIL 46588 SF 1.06 46.56808
FORM LUMBER 108068 BF 0.48 3,999
UATER LINE 748 LF 18.08 7,400
AIR LIKE 748 LF 18.80 7.480
ELECTRIC SUPPLIES 748 LF o8.00 37 .000
ST & S 18.% OF LQBDR 43,135
TOTAL MATERIAL AND SUPPLIES CUSTS 619,485

CUHNQRY ITEM QUANTITY LABOR EQUIPMENT MRS TOTAL

— o . o B S e i, it e e S By U W, G B iy Y S e o ) S S By A S, o e S BT T Wl et e B A Sy e Bt G MY

RCC:JS QHGFT LINING 2a° 1D 748 LF 431351 54478 619485 1,105,235
UNIT COSTS 582.91 73.6e2 837.83 1493.56
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PROJECT: "SUSITNA, ALASKA FILE # 1494X  EST. UeB REV. L LEVY ,
SUBJECT: TUNNEL CONCRETE ' DATE: FEB. 24,1984

COST ANALYSIS
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ITEM: ACCESS SHAFT LINING 26” ID QUANTITY: 748 LF

BACK UP COMPUTATIONS

A RN uEEaNRXR S TS

CY/FOUR = 3.75 X 30 FT X 1.41 (0B) = 159 CY
POURINMG HOURS = 159 CY/(45 CY/HR X 5068 X 8.89) = 5,30 HRS
ADVANCE RATE = 38 FT/3 SHIFT CYCLE (8 HR-CYCLE)

CONSTRUCTION SCHEDULE :

-

(1) REMAINING 740 LF/38 =25 " "

(2) DELAYS 4 CYCLES
TOTAL CYCLES 29 CYCLES
EQUIPMENT

OPERATING HOURS = 29 X 24 = 696 HRS

Ly



PROJECT :3USITNA. ALASKA
SUBJECT: TUNMEL CONCRETE

S:‘:::::‘:::,:;’:::===:!3====:l===:::ISBI===3=G====;=========v========23=======
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ITEM: ACCESS SHAFT LINING 20“ 1D

TUNNEL PARAMETERS :

WORKING SCHEDULE

MATERIAL PARAMETERS :

SCHEDULE PARAMETERS :

FILE # 1494X

COST ANALYSIS

(HORSESHOE)

SECTION

DESCRIPTION

——

28" 1D SHAFT

TOTAL

CY/LF LENGHT

——— - —

EE¥S

TEOaNEoRERSOR

EST. L.d REV. L LEVY
DATE: FEB. 24,1984

A_Impmomnm

QUANTITY: 748 LF
ITEM CRITERIA
LENGTH 748.88 FT
INSIDE DIAMETER 28.808 FT
EXCAVATED DIAMETER 23.88 FT
SHAPE FACTOR 1.00
INVERT-SPRINGL INE
INVERT-CROWN
WIDTH *
LINING THICKNESS 16.00 IN
SHIFTS/DAY 2.00
HOURS/SHIFT 10.00
MINUTES/HOURS 58.80
CONCRETE WASTE 5.80 2
ADDITIONAL REINFORCING 9.08 &
PLYWOOD NUMBER OF USES 4.00
LUMBER BF/SF 2.08
NUMBER DF STEEL SETS 1.60
DELAYS IN CYCLES 2.0
FORM POUR EFF.R REBAR
LENGHT CYZHR FACTOR  LBS-CY
28. 45. .86 170.

e
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PROJECT: oUSITNA,ALASKA FILE # 1494X EST. L8 REV. L LEVY
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24,1984
COST ANALYSIS

f—

ITEM: BUS SHAFT 9.8" DIA QUANTITY: 568 LF
Holoiok MANPOWER  HOt0kok = e e e — e
CODE ITEM/ACTIVITIES GTY UNIT CREW PF MANHOURS $-HR  TOTAL COST
1 COMCRETE PLACING 476 CY 13. 1.8 16088 36.52 58,431
2  CLEANING 476 CY 7. 1.00 896 36.34 32,560
3 STRIPPING 15888 SF 11. 1.08 1488 38.44 54, 123
4  ERECTING STEEL FORMS 15898 SF 11. 1.80 1498 33.44 54,123
5  REINFORCING 57120 LBS 19. 1.8 285 42.18 12,821
TOTAL MANHOURS & LABOR COST 5597 211,260
EQUIPMENT TYPE NO. OPR HOURS DUTY $/HR TOTAL COST
CONC PUMP (1B88CY/HR) 1.80 128.06 0.88 59.00 5,119
ViBERATOR (EXTERNAL) 8.80 128.60 8.88 1.50 1,228
COMPRESSOR (608 CFM) 1.00 128.08 8.68 48.36 3,099
AGITATOR CARS 5.00 128.00 .88 23.44 12,081
LCCO 25T 1.00 128.00 1.88 B84.86 8,607
TOTAL EQUIPMENT COSTS 30,057
MATERIAL DESCRIPTION QUANTITY UNIT  $/UNIT TOTAL COST
CONCRETE (AT SITE) 958 CY 80.00 76,000
REINFORCING (118 LBS/CY 60000 LBS B.28 11,999
STEEL FORMS (48 FT/SET) 1131 SF 48.00 45,240
FERM HARDWARE & OIL 15834 SF 1.08 15,834
FORM LUMBER 3908 BF 8.40 1,199
WATER LINE 568 LF 19.00 5,600
‘ AIR LIME 568 LF 18.08 5,600
ELECTRIC SUPPLIES 568 LF 58.00 28,000
ST & S 18.%z OF LABOR 21,126
‘ TOTAL MATERIAL AND SUPPLIES COSTS 218,599
SUMMARY s ITEM QUANTITY LABOR EGUIPMENT  M8S TOTAL
BUS SHAFT 9.8” DIA 560 LF 211268 38857 218599 451,916
UNIT COSTS 377.25 53.67 376.07 806.99
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PROJECT:~SUSTTNA.ALASKA
SUBJECT: TUNNEL CONCRETE
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COST ANALYSIS
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ITEM: BUS SHAFT 9.8” DIA QUANTIYY:

BACK UP COMPUTATIONS

CY/POUR = B.85 X 48 FT X 1.98 (DB} = 65 CY
POURING HOURS = 65 CY/(38 CY/HR X 50/60 X 0.8
ADVANCE RATE = 48 FT/3 SHIFT CYCLE

o, e iy et o e e o

CONSTRUCTION SCHEDULE

(1) REMAINING
(2) DELAYS

060 LF/4p =

TOTAL CYCLES

EQUIPMENT
OPERATING HOURS = 16 X 24 = 384 HRS

FILE # 1494X

L E-2 2 § & 3 3. X %5

EST. LuB REV. L LEVY
DATE: FEB. 24,1984

ERe R - B R F R R R R

968 LF

B) = 4,85 HRS

( BHRS/CYCLE)

14 " n
2 CYCLES

o @, e o e bt ot ot e e

16 CYCLES

ITROMMIBM RS xm
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PROJECT?*SbSITNﬂ,RLRSKH FILE # 1494X  EST. Ocd REV. L LEVY
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24,1984
COST ANALYSIS
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ITEM: BUS SHARFT 9.8" DIA QUANTITY: 568 LF

ITEM CRITERIA

TUNNEL PARAMETERS : LENGTH 960.80 FT
INSIDE DIAMETER . S.80 FT
EXCAVATED DIAMETER 16.56 FT
SHAPE FACTOR 1.00
INVERT-SPRINGL INE
INVERT-CROWH
WIDTH °
(HORSESHOEY LINING THICKNESS 9.00 IN
WORKING SCHEDULE : SHIFTS/DAY 2.00
HOURS/SHIFT 10.00
MINUTES~HOURS 50.08
MATERIAL PARAMETERS : CONCRETE WASTE 5.88 %
ADDITIONAL REINFORCING 5.88 %
LUMBER BF/SF 2.80
NUMBER OF STEEL FORM 1.00
SCHEDULE PARAMETERS : DELAYS IN CYCLES 2.8
SELTION TOTAL ORM POUR EFF.R REBAR
DESCRIPTION CYZ/LF LENGHT LENGHT CYZHR 08B FACTOR  LBS/CY
9.8°1ID SHAFT 96@. 48. 20. .80 120.

kA
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§ PROJECT: -5USITNA. ALASKA FILE # 1494X EST. L.J REY. L LEVY o

SURJECT: SURGE CHAMBER DATE: FEB. 24,1984 !

COST ANALYSIS

SUMMARY': ITEM QUANTITY LABOR EQUIPMENT MRS TOTAL
SURGE CHAMBER CONCRETE 5ie@a CY 842815 117411 963541 1.923.767
UNIT COSTS 165.26 23.82 188.93 377.21
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ACTIVITY QUANTITY CREW MANHOURS QTY-rH $/UNIT DAYS
COHCRETE PLACING 5,160 CY 13. 6258 0.82 44.75 50
CLEANING 5,108 CY ‘. 3580 1.46 24.84 38
STRIPPING 86,000 SF 11. 93986 15.64 2.46 358
ERECTING STEEL FORMS 86,800 SF 11. 2588 15.64 2.46 58
REINFORCING 386,000 LBS 18. 15308 2068.60 e.2l 15
TOTAL MANHOURS 22286 .

NOTE : DAYS BASED ON 18 HRS SHIFTS
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SUBJECT: SURGE CHAMBER
COST ANALYSIS

PROJECT: “oUSITNA. ALASKA FILE # 1434X  EST. Oco REV.

L LEVY
DATE: FEB. 24,1984

i R R S R TN S S S S R T N I S AN S S R A T S S S N R N RO S ARSI NSRS NS RNmRImRER SR

UNIT COST $/HR TOTALS |
DESCRIPTION TOTAL LABOR CREW OPR HRS MANHOURS COST
COMPRESSOR (508 CFM) 48.36 13.68 39.89 299 184 12167
CONC PUMP(18BCY/HR) Se.ea 20.88 39.89 399 284 19999
VIBRATOR (EXTERNAL) 1.58  B8.68 39.89 3199 49 4799
AGITATOR CARS 23.44 1.46 339.89 1999 74 46879
LOCO 25T 84.06 17.39 39.69 3399 17e 33623
TOTALS 6295 688 117467
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PROJECT.--sUSITNA. ALASKA
SUBJECT: SURGE CHAMBER

FIL

COST ANALYSIS
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E # 1494X EST. uv.d REV. L LEVY
DATE: FEB. 24,1984

ITEM: SURGE CHAMBER CONCRETE QUANTITY: 5,188 CY

- - —=3%ckAK MANPOWER  3KHOKoK = e e e e e e e e e e e e e e
CODE ITEM/ACTIVITIES QTY UNIT CREl PF MANHOURS $/HR  TOTAL COST
1 COHCRETE PLACING 5188 CY 13. 1.88 6250 36.52 228,249
2 CLEANING 5108 CY 7. 1.80 3509 36.34 127,189
3 STRIPPING 86060 SF 11. 1.68 5560 38.44 211,419
4  ERECTING STEEL FGRMS 86688 SF 11. 1.80 5500 38.44 211,419
S REINFORCING 306080 LBS 10. 1.88 1538 42.18 64,3535
TOTAL MANHOURS & LABOR COST 22280 842,815
ERQUIPMEMT TYPE NO OPR HOURS DUTY $/HR TOTAL COST
CONC PUIMP ¢ 1BBCY/HR) 1.00 500.00 8.80 50.60 19,999
VIBRATOR (EXTERNAL) 8.00 508.00 .80 1.50 4,799
COMPRESSOR (608 CFM) 1.08 500.00 0.60 48.36 12,187
AGITATOR CARS 5.00 500.00 0.88 23.44 46,879
LOCO 25T 1.00 500.09 8.80 84.86 33.623
TOTAL EGQUIPMENT COSTS 117,411

MATERIAL DESCRIPTION QUANTITY  UNIT  $/UNIT TOTAL COST
CONCRETE (AT SITE) 7508 CY 80.00 660,000
RE INFORCING (68 LBS/CY 321300 LBS n.20 64,259
PREFAB FORMS 268 SET 0800.00 160,000
LUMBER 158608 BF 0.40 5,998
WATER LINE 358 LF 26" 00 7.080
AIR LINE 350 LF 20.00 7,000
ELECTRIC SUPPLIES 350 LF 106.08 35,008
ST & S 10.% OF LABOR 84,281
T07AL MATERIAL AND SUPPLIES COSTS 963,541
SUMFIARY : ITEM QUANTITY LABOR EQUIPMENT  MeS TOTAL
SURGE CHAMBER CONCRETE 5198 CY  B842815 117411 963541 1,923,767

UNIT COSTS 165.26 23.92 188.93 377.21
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PROJECT: SUSITHNA.ALASKA FILE # 1494% EST. Oco REVY. L LEVY
SURJZCT: SURGE CHAMBER DATE: FEB. 24,1984
COST ANALYSIS
ITEM: SURGE CHAMBER CONCRETE QGUANTITY: 5,188 CY
BACK UP COMPUTATIONS
CY = 5188 CY X 1.46 (0B) = 7148 CY
POURING HOURS = 7148 CY-(28 CY/HR X S5A/68 X B8.98) = 476. HRS
CONSTRUCTION SCHEDULE
(1) WALL CONCRETE = 476 HRS "
(2) DELAYS = 24 HRS
TOTAL 588 HRS
EQUIPMENT
OPERATING HOURS = 508
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PRUJECT:~ 3USITNR. ALASKA FILE # 1494X  EST. L.d REV. L LEVY
SUBJECT: SURGE CHAMBER DATE: FEB. 24,1984
COST ANALYSIS |
ITEM: SURGE CHAMBER CONCRETE QUANTITY: 5,108 CY §
| ITEM CRITERIA a
) WOPKING SCHEDULE : SHIFTS/DAY 2.90
| HOURS/SHIFT 16.00
§ MINUTES/HOURS 50.00
MATERIAL PARAMETERS : CONCRETE WASTE 5.00 % K
ADDITIONAL REINFORCING 5.90 % e
I UM3ER BF/SF 2.90 |
PREFAB FORMS SETS 200.00
SCHEDULE PARAMETERS : DELAYS IN CYCLES 2.8
SECTION TOTAL FORM POUR EFF.R  REBAR
DESCRIPTION CY/LF LENGHT  LENGHT  CY/HR 0B FACTCR  LBS/CY
WALL CONCRETE 5188. CY 20. .98 8.
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