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PROJECT SUSITNA - WATAHA 

SU~~RY ABOVE GROUND AND POWERHOUSE COHC~ETE 

ITEM $/CY CONCRETE 
----~------------------------------ -------------
331. POWERSTATIOH 

.114 POWERHOUSE 

.124 PORTAL 

332. DIVERSION TUHHEL 
.215 PORTAL CONCRETE 
.216 FLIP BUC~~T 

332. MAIN DAM 
.314 DEHTAL 
a325 PORTAL " 

332. MAIN SPILLWAY 
.52G PIERS 
.52H DECK 
.521 GUIDE ~LLS 
.52J SLAB 
.52K OGEE 
.52L FLIP BUCKET & OUTFALL 
.52M DRAINAGE & AERATION GALLERIES 
.52P RETAIHIHG WALL 

332. POWER INTAKE & OUTLET 
.614 CONCRETE 

332. TAILRACE 
.91A PORTAL 

$249.00 
273.89 

322.97 
170.79 

99.27 
295.54 

. 
195a8B 
588.05 
305.57 
345.88 
154.31 
216.04 
457. 19 
314.59 

325.29 

314.99 
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PLACING 
RATE 

ITEM DESCRIPTION CY/HR 

331 POWERSTATION 

.114 Powerhouse 25 

.115 Portal 15 

332 DIVERSION TUNNELS-

.215 Portal Concrete 25 

.216 Flip Bucket "'" $.., 

332 MAIN DAM -

.314 Dental 50 

.325 Portal 25 

332 MAIN SPILLWAY -

.. 52G .Piers 25 

.5211 Deck 25 
• 52I Guide Walls 25 
.S2J Slab so 
.52K Ogee 50 
.52L Flip Bucket & 

Outfall 25 
.52H Aeration Gallery 25 
.52P Retaining Wall 17 

~32 POWER INTAKE 6 OUTLET 

.614 Concrete 25 

332 TAILRACE 

.91A Portal 10 

:--. 
~""-- . ' 

BASIC 
QUANTITY 

CY 

43,500 
600 

~ 

18,525 
2,000 

. 

85,000 
20 

18,670 
350 

32,900 
30,80(} 
24,800 

28,500 
3,710 
1,000 

95,800 

300 

~· ....>_.;~ 
"",. 
r 
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SUSITNA - WATANA 

STRUCTURAL CONCRETE QUANTITIES TABLE 

FORM WORK SF 
lb RE-
STEEL PER 
CY CONC ' BULKHEAD STRAIGHT 

70 2 2,800 140,000 
90 - - 900 

120 - - 91,220 
50 20 180 900 

- - - -
90 - - 30 

50 - - 43,794 
300 - - 4,488 

8o-· 25 27,160 164,735 
80 - 40,000 -
15 20 5,790 11,ll0 

60 20 12,424 54,444 
90 10 3,708 37,085 
80 - - 5,400 

140 20 83,370 370,000 

120 - - 450 

13 /(/.! ;;_,) 
J 

~ ~ ~ ~ ~ 

CLEAN UP ' 
CURVED UNFOPJIED JOINT PREP,. 

SF SF 

- 38,000 195,750 
900 600 2,400 

16,745 11,780 27,788 
- 300 3,000 . 

- - -
30 100 30 

4,740 - 29,000 - - -
2,244 14,900 93,484 - - -

17,820 23,790 76,766 

1,680 11,900 100,602 
- 36,380 -- 900 1,800 

46,850 26,600 143,700 . 

450 200 800 

'II,; ~!",~o., ;:,_~ -- : ~-'""" :t __ !:. ', • ~~·, -· 

~ ~""'"'· 

ROCK SUR-
FACE PREP. 

SF 

I 
I 
I 

38,000 
600 

I 

. 11,780 
300 

-
100 

-
<• 

166,470 
276,192 

34,834 

27,648 
36,380 

5,400 

26,600 

200 
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DATE 3/2/84 

' 
ESTIMATOR SMA/CJS 

• 
! ITEM HO. 331.114 
i POWERSTATIOH-POWERHOUSE 

'• :i 
! 

LABOR 
M&S 
EQUIP 

136o26 $.ICY 
88.10 S/CY 
24.64 $/CY 

--~-----------------------------
TOTAL UNIT COST 249.00 $/CY 

INPUT DATA 
CONCRETE QUANTITY 43508. CY 
PLACING RATE 25o08 CY/HR 
CONCRETE IS PUf'PED 

FORMWRK lJJOD STEEL 

-~t:.,._,_....o;;.."-' __ ~~-~---_:__._.:..a ____ ~-..-!-- ... -~-----~~~-~...:~,Vuit:~-l .. ~~.,);..;,i:>.~fi!L~~"---- --~,.::.:. .. .. \1!11111 

~ "' ••• .J I -~-• "· "'-. ...,, - -· ' • _, 

- - .... 
• A 

I 
(' 

lkll .. -...:;;; 
~ 

TYPE SF NO. USES SF NO. USES 
TOTAL 

SF 
2880. 

e. 
140000. 

I 
'j 
f 
I 
l 

, I 
; J 

i. 

! '. ' t I 
J I 

! l 
. ' 
' I • ~ : 

BULKHEAD 840. 6.Q8 1968. 56.88 
CURVED e. 1.~ 8. 1.08 
STRAIGHT 42800. 4.00 98808. 50.00 
FINISHING - FORMED SURFACES 140888. SF 
FIHISHIHG - UNFORMED SURFACES 38888. SF 
COHSTRUCTIOH JOIHT PREPARATION 195758. SF 
ROCK SURFACE PREPARATION 38888. SF 
OVERBREAK ALLOWA~CE IS 1.00 FT 
WASTE ALLOWANCE FACTOR IS 1.04 
FORM RATIO 3.22 SF/CY 

U
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r,; : \ ~CT J,_---f-rnt ~Tl ~ 
\ DATE 3/2/84 

.. ,.._ 
._ ..... ,_. 

l :. . ESTltliTOR Sn:l/CJS 

ITEM "'0 , c1 • 331.114 
' . POWERSTATIOH-POWERHOUSE 

. 
'' QUANTITY LABOR ·M&S EQUIP 
. BATCH AND MIX 
i 46783 .. 7 661324 .. 2526678. 453968. 
t TRANSPORT - 1 

' i 44987.4 
l 

173?92. e. 1EH491. 
! TRANSPORT - 2 
' ' 0.0 EJ. e. e. 

CRAHE & BUCKET COS 
a.0 0. a. e" 

PUt'PED COST 
1796 .. 3 416022. e. 274761. 

-----------------------------~~~~-~----~---
1 ... 251.,. 138. 2 ... 526 .. 67:8. 830 ... 212. 

28.76 58~08 19.09 • 185 .. 93 

BLD WD BHD FRMS 
148.0 1239. 286. a. 

BLD WD CVD FRMS 
a.e a. e. e. 

BLD l.JD STR FRMS 
te5eELe 10e38e. 2142e. e. 

8ae e. e. e. 
S&S WD BHD FRMS 

840.8 6098. 252. 2e2. 
S&S WD CVD FRMS 

e.0 a. a. e. 
S&S WD STR FRMS 

42eee.e 409088. 126ee. teeee. 
BUY STL. BHD FRMS 

39.'2 a. 1e58. e. 
BUY STL CVD FRMS 

e.e fl. e. e. 
BUY STL STR FRMS 

1968wEJ e. 5292e. e. 
S&S STL BHD FRMS 

196e.a 13544. 588. 47e. 
Sa.S STL CVD FRMS 

• 0.0 e. e. e. 
S&S STL STR FRMS 
98e88.e 884948. 2948~. 23526. 

FIN FRMD SURFACES 
14ee8e.8 93808. e. e. 
FIN UHFM SURFACES 
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CLHUP & JNT PREP 

' 195750.8. 170382. 
CURE 

43500.0 123975. 
ROCK SURFACE PREP 

38000.0 134520. 
ST&S 
3227017. e. 
TOTAL DIRECT COST 

43500.8 322781?. 

74776 .. 

288805. 

e. 

87BBo 

a. 

161351. 

2815245. 

73008 .. 

74385. 

e. 

12920. 

e. 

951789. 

Additional o.wrbraat' concrete (walls 
& crown) 70#0BBsf X 1ft/27 • 2592 

49634. salol 2608 8 (28. 76 + 58 .. 08 + 19.89) 

Add for tiebacks into rock. Salol 
addi~!:nal cost is cost for drill
lnQ & QroutinQ 1 1/2~ hole 3ft into 
rocK a $15/ft or $45/tia. Sau 3fl 
canters 70#000/3x3•?777 salol 7800 

78200. li&backs a $45•$351#000. 80/20 L/E 

-~---~-------------~---------~~~~~--------
3582593. 

! PER CY 82.36 
l 
j, RE-STEEL 

3a450BB. 2344650. 
PER CY 53.9 

2888253. 
66a48 

943950. 
2:1.70 

1071623. 
24.64 

e. 
e.e 

----------------------~~--~--------

i 
L 

I 

! 
I 

i 
).. l 

• • I 

TOTAL 
PER CY 136.26 88.10 

I" 

24.64 
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P ~~-r ""L- XNA ,_.rA~ .. 
DATE 3.12/84 

~ .. ... 
ESTII1=lTOR Sr¥VCJS 

ITEM HO. '331.124 
POWERSTATION-PORTALS 

LABOR 
M&S 
EQUIP 

154.19 S/CV 
93.72 $/CV 
25.98 S/CV 

-----~--~-----------------------
TOTAL UNIT COST 273.89 S/CY 

INPUT DATA 
CONCRETE QUANTITY 600. CV 
PLACING RATE 15.80 CY/HR 
CONCRETE IS PLACED BY CRANE AHD BUCKET 

FORMWORK WOOD 
TYPE SF NO. USES 

BULKHEAD 0. 1.00 
CURVED 458. 2.00 
STRAIGHT 450. 4.00 
FINISHING - FORMED SURFACES 
FINISHING - UHFORMED SURFACES 
CONSTRUCTION JOINT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOWAHCE IS 1.0B FT 
WASTE ALLOWANCE FACTOR IS !.84 
FORM RATIO 3.00 SF/CY 

STEEL 
SF NO. USES 
e. t.ea 

450. 50.00 
450. 50.00 

1880. SF 
600. SF 

2400. SF 
600. SF 

~' 

TOTAL 
SF 

a. 
380. 
900. 
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ITEM NO. 331.124 
POWERSTATIOH-PORTALS 

QUAHTITY LABOR 
BATCH AND MIX 

647.1 9163. 
TRAHSPORT - 1 

622.2 2408. 
TRAHSPORT - 2 

e.e e. 
CRAHE & BUCKET COS 

41.5 9607. 
PUI"PED COST 

e.e e. 
BLD WD BHD FRMS 

e.e e. 
BLD WD CVD FRMS 

225.e 2788 .. 
BLD WD STR FRMS 

112.5 1e76. 

a.e eo 
S&S lJD BHD FRMS 

e.e e. 
S&S lJD CVD FRMS 

45e.e 4860. 
S&S WD STR FRMS 

450.0 4383. 
BUY STL BHD FRMS 

e.e e. 
BUY STL CVD FRMS 

9.0 e. 
BUY STL STR FRMS 

9.e e. 
S&S STL BHD FRMS 

e.e e. 
S&S STL CVD FRMS 

45e.e 4860. 
S&S STL STR FRMS 

450.0 4064. 
FIH FRMD SURFACES 

teem.a 1206. 
FIH UHFM SURFACES 

Geeqe 6ee. 
CLHUP & JHT PREP 

240e.0 2088. 
CURE 

~-.s 

35009. 

e. 
e. 

e .. 

e. 

e. 

459. 

229. 

e. 

e. 

1~48. 

135. 

e. 

333. 

243. 

e. 
135. 

135. 

0. 

e. 

e. 

~ .. 

EQUIP 

6298. 

1406 •. 

e. 

6345. 
. 

e. 

e. 
• 

a. 

e. 

e. 

e. 

188. 

1e8. 

e. 

e •. 

e. 

e. 

1e8. 

108. 

e. 
e. 
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~e. ~17 ~ 
ROCK SURFACE PREP 

600.0 2124. 
ST&S 

5e936.e· e. 
TOTAL DIRECT COST 

600o0 
PER CY 

RE-STEEL 
5480B. 
PER CY 

509'36. 
84.89 

41580. 
69.38 

~-·12: .... 

e. 

2547. 

39494. 
65.82 

16748. 
27.96 

---e-.-.... 

2e4. 

e. 

15589. 
25.98 

e. 
0.0 

-------------------------~----------
TOTAL 
PER CY 154.19 93.72 25.98 
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DATE 3/2/84 

... .. .. 
r · ESTU'I=tTOR Sm/CJS 

1 ; 
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I 

I 
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! 

ITEM NO. 332.215 
DIVERSION TUNNELS - PORTALS 

LABOR 
M&S 
EQUIP 

196.52 $/CY 
105.34 $/CY 
21.11 S/CY 

--------------------------------
TOTAL UNIT COST 322.97 S/CY 

INPUT DATA 
CONCRETE QUANTITY 18525. CY 
PLACING RATE 25.08 CY/HR 
CONCRETE 15 PLACED BY CRANE AHD BUCKET ~. 

FORMWORK WOOD STEEL 
TYPE SF NO. USES 

BULKHEAD B. 1.08 
CURVED 83?2. 2.ae 
STRAIGHT 45610. 4.80 

SF NO. USES. 
a. t.ea. 

·83?3. se. ee 
456ta. sa.aa 

FINISHING - FORMED SURFACES 
FINISHING - UNFORMED SURFACES 
CONSTRUCTION JOINT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOiSINCE IS 1.00 FT 
WASTE ALLOWANCE FACTOR IS 1.04 
FORM RATIO 5.83 SF/CY 

107965. SF 
11780. SF 
27788. SF 
11788. SF 

.. 

TOTAL 
SF 

a. 
16745. 
91228. 
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J.lll!;CT~~Tt-- -··n.. ~- .. 1lilll .. ;-. .... 
DATE 3/2/84 
ESTIMATOR SMA/CJS 

ITEM NO. 332.215 
DIVERSION TUNNELS - PORTALS 

QUANTITY LABOR ttt.S EQUIP 
BATCH AND MIX 

19719.7 279232. 1a66838. 191676. 
TRANSPORT - 1 

18961.3 73388. a. t 42853. 
TRAHSPORT - 2 

a.~ a. a. a. 
CRAHE & BUCKET COS 

758.5 175657. a. 116013. 
PUJ"'PED COST 

a.e e. e .. 'a. 
BLD WD BHD FRMS 

a.a e. a. a •. 
BLD WD CVD FRMS 

4186.2 51868. 8540. 8. 
BLD WD STR FRMS 

11402.5 109e:t08. 23261. e. 

e.a a. e. a~ 

S&:S lJD BHD FRt1S 
a.a a. a .. e. 

S&S WD CVD FRMS 
8372.5 90423. 2763. 2009. 

S&S WD STR FRMS 
45610.0 444241. 13683. 10946. 

BUY STL SHD FRMS 
a.a a. a. e. 

BUY STL CVD FRMS 
167.5 e. 6196. 0. 

BUY STL STR FRMS 
912.2 a. 24629. a. 

S&S STL BHD FRMS 
a.e a. a .. e. 

!S&S STL CVD FRMS 
8372.5 98423. 2512. 20139. 

S&S STL STR FRMS 
45618.8 411858. 13683. 10946. 

FIH FRMD SURFACES 
1a7965.0 72337 .. a. e. 
FIN UHFM SURFACES 

11780.8 11785. a. a. 
CLNUP & JHT PREP 
27788.e 24176. a. 10559. 

CURE 
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l_t~s._Jalt27-~ 
ROCK SURFACE PREP 

11?8B.a 417al. 
ST&S 
192888a. 0. 
TOTAL DIRECT COST 

18525.a 19288Ba. 
PERCY 1a4.12 

RE-STEEL 
2223aaa. 171171a. 
PER CY 92.40 

TOTAL 
PER CY 

r;"w '"'f.im_..,.. 

196.48' 

Jllll?e~llllf .,., ~ .... -

e. 
96444. 

1262254. 
68.14 

689130. 
37.2a 

1a5.34 

_.a_~ 

40a5. 

a. 

39tata. 
21.11 

e. 
e.a 

21.11 
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t'l<~ l !:)iiJNH -~I Hl'l-1 
D •• ~~2- ""'"' . .. .. ... 
ESTimTOR Sm/CJS 

ITEM NOv 332.216 
DIVERSION TUNNEL - FLIP BUCKET 

LABOR 
H&S 
EQUIP. 

76.81 $/CV 
74.64 $/CY · 
19.34 S/CY 

-----·----------------------------
TOTAL UNIT COST 170.79 S/CY 

INPUT .DATA 
CONCRETE QUANTITY 2000. CY 
PLAC:ING RATE 25.00 CY.IHR 
CONCRETE IS PLACED BY CRANE AND BUCKET 

FORMWORK WOOD 
TYPE SF NO. USES 

BULKHEAD 54. 6.00 
CURVED B. 1.08 
STRAIGHT 278. 4.00 
FINISHING - FORI"ED SURFACES 
FINISHING - UNFORMED SURFACES 
CONSTRUCTION JOINT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOWANCE IS 1.80 FT 
WASTE ALLOWANCE FACTOR IS 1.04 
FORM RATIO 0.45 SF/CY 

STEEL 
SF NO. USES 

126. se.0e 
a. 1.ee 

630. se.e0 
900. SF 
308. SF 

3000. SF 
300. SF 

.. 
I ; 

TOTAL 
SF 
180. 

e. 
900. 
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1 
• DATI:: 31'2/84 

u I . 

. . .t 

ESTIMATOR SMA/CJS 

ITEM NO. 332.216 
DIVERSION TUNNEL - FLIP BUCKET 

tlUAHTilY LABOR 
BATCH AHD MIX 

2e91. 6 29616,. 
TRANSPORT - 1 

2ell.l 7783. 
TRANSPORT - 2 

6 .. e 8. 
CRAHE & BUCKET COS 

88.4 18631. 
PUMPED COST 

e.e e. 
BLD WD BHD FRMS 

9.e · 8e. 
BLD WD CVD FRMS 

e.e e. 
BLD .WD STR FRMS 

67.5 645. 

a.a e. 
S&S WD BHD FRMS 

54.0 392. 
S&S WD CVD FRMS 

e.e a. 
StS WD STR FRMS 

27e.0 2630. 
BUY STt.. SHD FRMS 

2.s e. 
BUY ST'.... CVD FRMS 

e.e EL 
BUY STL STR FRMS 

12.6 e. 
S&S STL BHD FRMS 

126.0 871. 
S&S STL CVD FRMS 

e.e e. 
S&S STL STR FRMS 

638.0 5689. 
FIH FRMD SURFACES 

9ae.e 603. 
FIH UHFM SURFACES 

3e0.0 300. 
CLHUP & JNT PREP 

3000.e 26HJ . 
CURE 

Me.S 

113153. 

e. 

a. 

e .. 

0. 

18. 

e. 

138 •. 

0. 

16. 

e. 
81. 

68. 

e. 

340. 

38. 

e. 

189. 

e. 

e. 
e. 

ECUIP 

20330. 

4545. 

0. 

12305. 

a: 
e. 

e. 

a. 

e. 

!3. 

0. 

65. 

e. 

e. 
e. 

30. 

e. 
151. 

e. 

e. 
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; t IIJ!.EJ IMI7Bf-
; \ ~ . ~ROCK SURFACE PREP 

1 300.8. 1062. 
ST&S 
76611.7 0. 

TOTAL DIRECT COST 
2BBB.B 76612. 

PER CY 38.31 

RE-STEEL 
taaeee. 
PER CY 

77eae. 
~8 .. 50 

Maelllli 
e. 

3831. . 

118272 .. 
59.14 

31eea. 
15.50 

{lila.-

1a2. 

e. 
38681. 
19.34 

e. 
8.0 

. 
I 

~----------~--------~-----~---------
TOTAL 
PER CY 76.81 74.64 19.34 
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r' . DATE 3/2/84 
l ESTlrw:lTOR SJ"Y.l/CJS 

ITEM·HO. 332.314 
MAIH DAM - DENTAL CONCRETE 

LABOR 
M&S 
EQUIP 

TOTAL UNIT COST 

INPUT DATA 

26.08 $/CV 
57.77 S/CY 
15.43 $/CY 

99.27 $/CY 

CONCRETE QUANTITY aseaa. CY 
PLACING RATE sa.ea CY/HR 
CONCRETE IS PLACED BY CRANE AHD BUCKET 

• 
'• 
f 

i 
i 
.I 
' • . • 

~·w· 1 , , . I 
. ··· .. l 
;~ 

\ 

FORMWORK · WOOD 
TYPE SF NO. USES 

BULKHEAD 8. l.BB 
CURVED B. l.Ba 
STRAIGHT a. 1.00 
FINISHING - FORMED SURFACES 
FINISHING - UNFORMED SURFACES 
COHSTRUCTIOti JO ItiT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOWANCE IS 1.0a FT 
WASTE ALLOWANCE FACTOR IS 1.04 
FORM RATIO B.~B SF/CY 

STEEL 
SF NO. USES 
a. t.ee 
a. t.ee 
e. t.ea 

B. SF 
a. SF 
0. SF 
e. SF 

TOTAL 
SF 

e. 
e. 
e. 
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ITEM NOQ 332~314 
HAIH DAM - DENTAL CONCRETE 

QUANTITY LABOR M&S EQUIP 
BATCH AND MIX 
8848a.a 1251744. 4782440. 859248. 

TRANSPORT - 1 
85eaa.a 32895a. a. t92tee. 

TRANSPORT - 2 
a.a a. a. e. 

CRANE & BUCKET COS , 

17Em.a 39372a. 0. 268032. 
PUMPED COST 

a.a a. e. ef. 
BLD WD BHD FRMS 

a.a a. a .. a. 
BLD WD CYD FRMS 

a.a a. ao e. 
BLD WD STR FRMS 

a.a . e. e . e. 

a.a e. a. a. 
S&S lJD BHD FRHS 

a.a a. e. e. 
S&S lJD CVD FRMS 

a.a a. e. e. 
S&S WD STR FRMS 

a.a a. e. e. 
BUY STL BHD FRMS 

a.a e. e. a. 
BUY STL CVD FRMS 

a.e a. a. e. 
BUY STL STR FRMS 

a.a a. e. e. 
S&S SIL BHD FRMS 

a.a a. 0. e. 
S&S STL CVD FRMS 

B.a a. a. e. 
S&S STL STR FRMS 

a.a e .. e. e. 
FIN FRMD SURFACES 

a.e a. 0. a,. 
FIN UHFM SURF.ACES 

a.e a. a. e. 
CLNUP & JNT PREP 

··ui •.. ·.·.I . . ' 
' J 

e.e e. e. e. 
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:~a _,.5, tJfA 
ROCK SURFACE PREP 

e.a a. 
ST&S 
2216664a a. 
TOTAL DIRECT COST 
esaae~a 2216664. 

PER CY 26.08 

RE-STEEL 

TOTAL 
PER CY 

a. 

26.88 

~ 
tJ!I!!!I!I!J8 

e. 

110833. 

4910273. 
57.77 

e. 

57.77 

l"'liiiiiii 
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e .. 
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e. 
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:f.'.-~ Pr\liiJT f .. liA \IMfA~'1'ilil . I DR ft:. 3/2/d4 . ·0-'. ~-

\ ESTir-t:4TOR SHR/CJS 

ITEM HO. 332.325 
HRIH DAM - PORTAL CONCRETE 

tJfllfl 

~ 

LABOR 
1'-M.S 
EQUIP 

167.90 S/CV 
Hl2. 74 $/CY 
24.90 $/CV 

------------------~-------------
TOTAL UHIT COST 295.54 $/CV 

IHPUT DATA 
CONCRETE tiUAHTITY 20. CY 
PLACING RATE 25.80 CY/HR 

.. !fJ --

CONCRETE IS PLACED BY CRANE AND BUCKET 

FORMWORK WOOD 
TYPE SF NO. USES 

BULKHEAD 0. 1.00 
CURVED 15. 2.00 
STRAIGHT 15. 4.00 
FIHISHIHG - FORMED SURFACES 
FINISHING - UNFORMED SURFACES 
CONSTRUCTION JOINT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOWANCE IS 1.00 FT 
WASTE ALLOWANCE FACTOR IS 1.04 
FORM RATIO 3.00 SF/CY 

STEEL 
'SF HO. USES 

a. 1.00 
15. 50.00 
15. 50.0e 

60. SF 
100. SF 
30. SF 

100. SF 

¥iii 

TOTAL 
SF 

e. 
38. 
30. 
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p-lflltST '"'"f&BNA -TAl ::!1-J 
DATE 3/2/84 - :IIIII 
ESTif"riTOR S~/CJS 

ITEM HO. 332.325 
MAIH DAM - PORTAL CONCRETE 

QUANTITY LABOR 
BATCH AND MIX 

24.7 349. 
TRANSPORT - 1 

23.7 92 .. 
TRANSPORT - 2 

8.8 8. 
CRANE & BUCKET COS 

8.9 228. 
PUr-FED COST 

0.0 e. 
BLD LJD BHD FRMS 

e.e a. 
BLD WD CVD FRMS 

7.5 93. 
BLD WD STR FRMS 

3.8 36. 

a.a e. 
S&S WD BHD FRMS 

e.a e. 
S&S tJD CVD FRMS 

15.0 162. 
S&S tJD STR FRMS 

15.0 146. 
BUY STL BHD FRMS 

a.a e. 
BUY STL CVD FRMS 

a.3 a. 
BUY STL STR FRHS 

a.3 a. 
S&S SfL BHD FRMS 

a.a a. 
S&S STL CVD FRMS 

15. e 1.62. 
S&S STL STR FRMS 

ts.a 135. 
FIN FRMD SURFACES 

60.8 40. 
FIN UNFM SURFACES 

1a0 .. a 100. 
CLNUP & JNT PREP 

38.8 26. 
CURE 

riLS 

1334. 

0. 

a. 
e. 

a. 

B. 

15. 

a. 

e. 

e. 

5. 

5. 

e. 

11. 

8. 

e. 

5. 

5. 

e. 

e. 
e. 

~EQUIP 

248. 

54. 

0~ 

145. 

a: 

B. 

B. 

B. 

e. 
e. 

4. 

4. 

a. 

e. 
0: 

e. 

4. 

4. 

e. 

e. 

11. 
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l!ll.a tliM s·•4 
ROCK SURFACE PREP 

taa.a 354. 
ST&S 

1972.a £3. 
TOTAL DIRECT COST 

20.a 1972. 
PER CY 98.66 

RE-STEEL 
182a. 

PER CY 
1386. 

69.36 

,.-----....' l'1ililiilliil ·]!IJIIJ 4 i~ 

a. 

99. 

1497. 
74.84 

558. 
27.90 

....... _,_ .. _,._.,___.. . ----· ' 

34m 

e. 

498. 
24.90 

a. 
0.0 

"iiiliiiiiiii 
~ 

-----------------------------------
TOTAL 
PER CY 167.9a ta2~74 24.98 
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DATE 3/2/84 
ESTIMATOR sm/CJS 

ITEM HO. 332. 52G 
MAIN SPILLWAY - PIERS 

LABOR 
M&S 
EQUIP 

98.88 S/CY 
77.22 $/CY 
19.78 $/CY 

-----~-----------------~------~-
TOTAL UNIT COST 195.80 S/CY 

INPUT DATA 
CONCRETE QUANTITY 18670. CY 
PLAC I HG RATE 25 •. 00 CY /HR 
CONCRETE IS PLACED BY CRANE AHD BUCKET 

STEEL FORMWORK WOOD 
TYPE SF NO. USES 

BULKHEAD 8. 1.80 
CURVED 1422. 2.00 
STRAIGHT 13138.. 4.08 

SF NO. USES 
e. LBB 

3318. 50.80 
30656. 50.0B 

48534. SF FINISHING - FORt'ED SURFACES 
FINISHING - UNFORMED SURFACES 
CONSTRUCTION JOINT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOWANCE IS 1.0B FT 
WASTE ALLOWANCE FACTOR IS 1.04 
FORM RATIO 2.6B SF/CY 

B. SF 
29BBB. SF 

e. SF 

t 

TOTAL 
SF 

B. 
4740. 

43794. 
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ESTII1=lTOR SMA/CJS 

.. 
ITEM HO. 332.52G 

HAIH SPILLWAY - PIERS 

llUAHTITY LABOR M&S •EQUIP 

BATCH AHD MIX 
19416.8 274942. 105a449. 188731. 

TRAHSPORT - 1 
18670.6 72253. e .. 42194.. 

TRANSPORT - 2 
BoB EL e. e. 

CRAHE & BUCKET COS 
746.8 172959. e. 114231. 

PUr-FED COST . 
8.0 a. 8. a. 

. j (/ 
L. . 

BLD lJD BHD FRMS 
e.e - e. 8. e. 

BLD WD CVD FRMS 
711.e 8889. t45e~ e. 

BLD WD STR FRMS 
3284.5 31406. 6700. e. 

a.a a. a. a. 

S&S WD BHD fRMS 
a.e e. e. 0. 

S&S WD CVD FRMS 
1422.e 15358. 469. 341. 

S&S lJD STR FRMS 
13138.2 127966. 3941. 3153. .. 

BUY STL BHD FRMS 
e. a. e.a e. 

BUY STL CVD FRMS · 
66.4 e. 2455. 0. 

BUY STL STR FRMS 
613.1 e. 16554. e. 

S&S STL BHD FRMS 
e.e e. a. a. 

S&S STL CVD FRMS 
3318.0 35834. 995. 796. 

S&S STL STR FRMS 
30655.8 276822. 9197. 7357. 

FIH FRMD SURFACES 
48534.e 32518. a. a. 

FIN UNFM SURFACES 
e.e e. 0. e. 

CLHUP & JHT PREP 
29000.e 25230. e. 11020. 

CURE 
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- ~ . --· .a ~2EL. -
ROCK SURFACE PREP 

a.0 a. 
ST&S 
11273a0. a. 
TOTAL DIRECT COST 

1867e.e 112730a. 
PER CY 60.38 

RE-STEEL 
9335aa. 718795. 
PER CY 38.5a 

iii --~ \t. 

1ii! ·~· 
""'--·"r 3 4 : --"'" - . 

e. 

56365. 

1152311. 
61.72 

289385 .. 
15.50 

........ 'lifiil ~e. OJ: ___ __._. 

e .. 

e. 

367824. 
19.7e 

e. 
a.a 

--------------------~-----.... -----------
TOTAL 
PER CY 98.88 77.22 19.70 
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DATE 3/2/84 . 
ESTII'1~TOR Sm/CJS 

ITEM HO. 332. 52H 
MAIH SPILLWAY - DECK 

LABOR 
H&S 
EQUIP 

398.82 S/CV 
168.47 $/CV 
21.56 $/CY 

--------------------~-----------
TOTAL UNIT COST 588.05 $/CV 

lHPUT DATA 
COHCRETE QUANTITY 358. CY 
PLACING RATE 25.08 CY/HR 

• 1 . 

... 

COHCRETE IS PLACED BY CRAN.E AHD BUCKET 

FORMWORK WOOD 
TYPE SF NO. USES 

BULKHEAD a. t.ae 
CURVED a. 1.00 
STRAIGHT 1346. 4.0B 
FIN.ISHIHG - FORMED SURFACES 
FIHISHIHG - UHFORMED SURFACES 
COHSTRUCTIOH JOIHT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOWANCE IS 1.0e FT 
WASTE ALLOWANCE FACTOR IS 1.84 
FORM RATIO 12.82 SF/CY 

" 

STEEL 
SF HO. USES 
e. t.aa 
e. t.ea 

3142. se.ae 
4488. SF 

B. SF 
e. SF 
e. SF 

·i 

lL~ti :111 

TOTAL 
SF 

e. 
a. 

4488. 
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PR -~ S t~JA :JJ~Ati ~) 
DATE 3/2/84 
ESTII'JITOR Stt=l/CJS 

ITEM t-10. 332.52H 
tJIIH SP.ILL~Y- DECK 

tlUANTITY LABOR 
BATC~ AHD MIX 

364.e 5154. 
TRANSPORT - 1 

3se.e 1354. 
TRANSPORT - 2 

e.a e. 
CRANE & BUCKET COS 

14.0 3242. 
PUt'PED COST 

a .. e a. 
BLD WD BHD FRMS 

aal3 a. 
BLD IJD CVD FRMS 

a.a e. 
BLD LID STR FRMS 

336.6 3218. 

a.a a. 
S&S WD BHD FRMS 

e.e a. 
S&S lJD CVD FRHS 

e.e e. 
S&S lJD STR FRHS 

1346.4 13114. 
BUY STL BHD FRMS 

e.a a. 
BUY STL CVD FRMS 

a.a a. 
BUY STL STR FRHS 

62.8 a. 
S&S STL BHD FRMS 

a.e a. 
S&S STL CVD FRMS 

e.a e. 
S&S STL STR FRMS 

3141.6 28369 .. 
FIN FRMD SURFACES 

4488.0 3EJe7. 
FIN UNFM SURFACES 

a.a e. 
CLHUP & JNT PREP 

e.a a. 
CURE 

M&S 

19692. 

a. 

a. 

0. 

a. 

0. 

a. 

687. 

e. 

e. 

a. 

404. 

a. 

e. 
i696. 

e. 

e. 

942. 

a. 

e. 
e. 

')$1# ~ 

EQUIP 

3538. 

791. 

a. 

2141. 
. 

0. 

e. 
e. 
e .. 
e. 

e. 

e. 

323. 

e. 

0. 

e. 

a. 

e. 

754. 

e. 

e. 

e. 
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ROCK SURFACE PREP 

e.a e . 
ST&S 
58456,1. a. 

TOTAL DIRECT Co3T 
3se.a 58456. 

PERCY 167.02 

RE-STEEL 
tesaaa. 
PER CY 

8et858. 
231.BB 

.!iiiiiiiii.: 
~ i ;:cx;"c'~ 

a. 

2923. 

26415. 
75.47 

32556. 
93.08 

. . ~ - . ~ . ~ ~ . ~ . . 

lMI '1@ ~-:: __ -

e. 

e. 

7548. 
e. 

e. 
'8.0 
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TOTAL 
PER CY 398.02 168.47 21.56 
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Ll§LK Jlllll ~ ~ 

!· ESTimTOR St'IVCJS 
! 

I 
' 

ITEM NO. 332.521 
MAIN SPILLWAY - GUIDE WALLS 

LABOR 
M&S 
EQUIP 

176.91 S/CV 
102.49 $/CV 
26.17 $/CV 

--------------------------------
TOTAL UNIT COST 385.57 S/CV 

• INPUT DATA 
CONCRETE QUANTITY 32900. CY 
PLACING RATE 25.00 CY/HR 
CONCRETE IS PLACED BY CRANE AHD BUCKET 

FORMWORK WOOD STEEL 
TYPE SF NO. USES 

BULKHEAD 5432. 6.80 
CURVED 449. 2.00 
STRAIGHT 32947v 4.58 

SF NO. USES 
21728. 50.00 

1795. 50.00 
131788. 5a.ee 

16697.9. SF 
14900. SF 
93484• SF 

166470. SF 

FINISHING - FORMED SURFACES 
FIHISHIHG - UNFORMED SURFACES 
COHSTRUCTIOH JOIHT PREPARATION 
ROCK SURFACE PREPf~ATION 
0\IERBREAK ALLOWAHC. IS 1 • 00 FT 
WASTE ALLOWAHCE FACtJR IS 1.04 
FORM RATIO ~.08 SF/CY 

~
~ 

TOTAL 
SF 

27160. 
2244. 

164735. 
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!WI. 

ITEM HO. 332.52I 
MAIN SPILLWAY - GUIDE WALLS 

QUANTITY LABOR 
BATCH AHD MIX 

48628.2 575295. 
TRANSPORT - 1 

39865.6 151184. 
TRANSPORT - 2 

a.a a. 
CRANE & BUCKET COS 

1562.6 361903. 
PUt'PED COST 

a.e a. 
BLD lJD BHD FRMS 

905.3 8012. 
BLD LJD CVJ) FRMS 

224.4 2780. 
BLD la.ID STR FRMS 

8236.7 78743. 

a.a a. 
S&S WD BHD FRMS 

5432.6 39436. 
S&S WD CVD FRMS 

448.8 4847. 
S&S WD STR FRHS 

32947.0 320904. 
BUY STl.. BHD FRMS 

434.6 a. 
BUY STL CVD FRMS 

35.9 a. 
BUY STL STR FRMS 

2635.8 a. 
S&S STL BHD FRMS 

21728.8 150148. 
S&S STL CVD FRMS 

1795.2 19388. 
S&S STL STR FRMS 
131788.0 1190846. 
FIH FRMD SURFACES 
166979.0 111876. 
FIH UHFM SURFACES 

14988.8 14988. 
CLHUP & JHT PREP 

M&S 

2197984. 

e. 

e. 

a. 

a. 

1847. 

458. 

168e3. 

a. 

1630. 

148. 

9884. 

11733 .• 

1328. 

71166. 

6518o 

539 .. 

39536. 

a. 

e. 

Ll
! 9. 34.84.0 81331 • . 

· CURE 
' 

e. 

•• ,IJII!t l~ .. lk 3Jl. 1!1111! ..... . ' ..... ,._,.,,, ~ ·,. ··~ . ·tJ ..... 

EQUIP 

394906e 

88288. 

a. 

239019. 

Eh 

a. 

e. 

e. 

0a 

1304. 

108. 

7907. 

e. 

e. 

a. 

5215. 

431.. 

31629. 

a. 

e. 

35524. 
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ROCK SURFACE PREP 
166470.0 589304. 
ST&S 
3793855. B. 
TOTAL DIRECT COST 
329BB~B 3793855. 

PER CY 115. 31 

RE-STEEL 
2632000. 2026640. 
PER CY 61.60 
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189693. 

2555847 .. 
77.69 

815920. 
24.80 
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B. 
0.0 
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TOTAL 
PER CV 176.91 102.49 
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DA IE 3/2/tS4 - ~ ,. ~ 

iJ~Zv ~ Jlll!l' 

ESTimTOR Stil/CJS 

ITEM NO. 332.52J 
MAIN SPILLWAY - SLAB 

LABOR 
M&S 
EQUIP 

211.28 $/CY 
109.19 $/CY 
25.43 $/CY 

--------------------------------
TOTAL UNIT COST 345.88 $/CV 

INPUT DATA 
CONCRETE QUANTITY 30800. CY 
PLACING RATE 50oa0 CY/HR 
CONCRETE IS PLACED 8'( CRANE AND BUCKET 

FORMWORK WOOD 
TYPE SF HO. USES 

BULKHEAD 48000. 6.06 
CURVED 0. 1.00 
STRAIGHT a. 1.00 
FINISHING - FORMED SURFACES 
FIHISHIHG - UHFOR~~D SURFACES 
COHSTRUCTIQH JOINT PREPARATION 
ROCK SURFACt PREPARATION 
OVERBREAK ALLOWANCE IS 1.80 FT 
WASTE ALLOWANCE FACTOR IS 1.04 
FORM RATIO 0"00 SF/CY 

STEEL 
SF HO. USES 

e., s0.ae 
e. 1. ea 
a. 1.00 

e. SF 
13. SF 
a. SF 

276192. SF 

Jllll 

TOTAL 
SF 

4800a. 
a. 
a. 
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DATE 3/2/84 
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~ 

ESTIMATOR SMA/CJS 

ITEM HO. 332.52J 
~~IH SPILLWAY - SLAB 

CUAHTITY LABOR 
BATCH AHD MIX 

4267e.5 604214. 
TRAHSPORT - 1 

41029.3 158784. 
TRAHSPORT - 2 

e.a e. 
CRAHE & BUCKET COS 

828. 6 19E!fl48 • 
PUMPED COST 

e.e e. 
BLD WD BHD FRMS 

6666.7 59880. 
BLD WD CVD FRMS 

a.e e. 
BLD lJD STR FRMS 

a.a a. 

a.e e. 
S&S !tiD BHD FRMS 

40000.0 298400. 
S&S lJD CVD FRMS 

a.e a. 
S&S WD STR FRt".S 

a.e a. 
BUY STL BHD FRHS 

e.e e. 
BUY STL CVD FRMS 

e.e e .. 
BUY STL STR FRMS 

0.0 0. 
S&S STL BHD FRMS 

a.a a. 
S&S STL CVD FR~1S 

a.a a. 
S&S STL STR FRMS 

a.a a. 
FIN FRMD SURFACES 

0.0 a. 
FIH UHFM SURFACES 

a.a a. 
CLHUP & JHT PREP 

a.a a. 
CURE 

r-M.S 

2308474. 

e. 

e. 
e. 

e. 

136Be. 

e. 

a. 

0. 

12e00. 

e. 
e. 

a. 

0. 

a. 

0. 

0. 

0. 

0. 

0. 

~-

.. k&llJ 

EQUIP 

414757. 

92726. 

0. 

125517. 

a. 
e. 

e. 
0. 

0. 

9600. 

e. 

0. 

0. 

e. 

0. 

0 .. 

e. 

e~ 

e. 
e. 

e. 

~ 
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ROCK SURFACE PREP 
Jlli!JI, . .. !Ill .. ... -;·r,td llf 

tj ~,-- ' 

-.; .. J 
~ ?- ~ ... l'• 

~ .... :,. 
·~ ,.. 

I < 
~ t! 

I 
'! 

. 
1 • 

j 

276192.e .977728. e. 93905. 
ST&S 
2367945. e. 118397. e. 
TOTAL DIRECT COST 
308e8.e 2367945. 2458632. 736586. 

SLIP FORMING 
27e20e. 1731EJ0. 112Be. 42710. 
BOX DRAIHS FORMWORK 
15005. 1911600. 107100. e. 
SLAB FORI"LilRK 
17370. 157372. 22407. 4169'. 
RE-STEEL 
2464000. 1897280. 763840. e. 
PER CY 61.60 24.80 a.e 

------------------------------------
1"0iAl 6507297. 3363179. 783385. 
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• i ~ DATE 3/2/84 
1 

.. • ~ 
. l : ESTI~TOR Sm/CJS 

i 

l 
i 

. • . . • 

ITEM NO. 332.52K 
MAIN SPILLWAY - OGEE 

•J LABOR 
! M&S 

. ! EQUIP 

67.73 $/C'f 
68~36 $/CY 
18o22 $/CY _________ .,. ____ ...., ________ ~----- ,. ___ _ 

TOTAL UHIT COST 154.31 $/CY 

IHPUT DATA 
• i CONCRETE QUAHTITY 24800. CY 

PLAC~HG RATE SS.B0 CY/HR 
CONCRE\TE IS PLACED BY CRANE AND BUCKET 

. . 

•. 
' ~ 

r 
l 

l 

. 
' 
i 
! 
I . 
• 

FORMWORK WO.l> 
TYPE SF NO~ USES 

BULKHEAD 2855. 6.08 
CURVED 17820. 2.00 
STRAIGHT 11130. 4.00 
FIHlSH!NG - FORMED SURFACES 
FINISHlHG - UHFORMED SURFACES 
CONSTRUCTION JO ItiT PREPARATIOH 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOLJ:lHCE IS 1.08 FT 
WASTE ALLOWANCE FACTOR IS 1.04 
FORM RATIO 1.17 SF/CY 

. . I PROJECT SUSITNq - ~TAHA 

STEL:L 
SF HO. USES 

2895~ oa.ea 
a. ·sa.ae 
a. s0.00 

29950. SF 
23780. SF 
76776. SF 
34834. SF 

TOTA-L 
SF 

sr30. 
i7B2B. 
11· Ll0. 

t 
l . 

' ·l; 

; 

... 

.. · 

I 
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j' ~'1 ~ LtL,.,. fl
j 

l ~~-
~,,~, 

h'. ITEM HO. 332.52K 
;;· t I"'AIH SPILL~Y - OGEE 

!· 
1· 

J 
! 

QURHTlTY LABOR 
BATCH AHD MIX 

27133.8 384214. 
TRAHSPORT - 1 

26090.1 100969. 
TRRHSPORT - 2 I 

1 

1 . a .. s a. 

l
i CRANE & BUCKET COS 

521.8 120850. 
PUI"PED COST 

:I :, 

" 

a.a e. 
BLD lJD BHD FRMS 

482.5 4270 .. 
BLD LID CVD FRMS 

8910.0 118395. 
BLD LID STR FRMS 

2782.5 26601. 

e.a e. 
S&S WD BHD FRHS 

2895.0 2HH8. 
S&S LID CVD FRMS 

17820.0 192456. 
S&S LID STR FRNS 

11130.0 1e8406. 
BUY STL BHD FRMS 

57.9 e. 
BUY STL CVD FRMS 

a.a a. 
BUY STL STR FRMS 

e.e 0,. 
S&S STL BHD FRMS 

2895.e 20004. 
S&S STL CVD FRMS 

0.0 e. 
S&S STL STR FRHS 

a.e e. 
FIN FRMD SURFACES 
2895e.e 19396. 

FIN UHFM SURFACES 
237Ba.a 23780. 

CLNUP & JNT PREP 
76776.0 66795. 

CURE 

&_, :JI!II 

~s 

1467936., 

a. 

e. 

e. 
a. 

984. 

18176. 

5676. 

e. 

868. 

5881. 

3339. 

1563. 

0. 

e. 

869. 

e. 

e. 

e. 

e. 

0. 

~ 
~ 

EQUIP 

263748. 

)!IIIIIJ 

58964. 

a. 

79815. 

e. 

Ba 

0. 

a. 

e. 

695, 

4277. 

2671. 

e. 

a. 

e. 

695. 

e. 

e. 

e. 

e. 

29175. 
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~· 
f. 

li 
• 
l 
I 

l 

•~Ka0. ~ 7L Lt$12-.J· 
ROCK SURFACE PREP 

34834.0' 123312. 
ST&S 
1393146. 0. 
TOTAL DIRECT COST 

24800.0 1393146. 
PERCY 56.18 

RE-STEEL 
372808. 
PER CY 

286440. 
11.55 

L& ... ,. 4~ 1ltiJI!!II 

0 .. 

69657. 

1579910. 
63.71 

115320. 
4.65 

- ·~ ~~ 

118:44. 

e.· 

451875~ 
18.22 

a. 
0.0 

---------------------------~-------
TOTAL 
PER CY 67.73 68.36 

·. 

18.22 

I • 

. ~: 

' I .... 

:· ~ . 

:...a 
~ 

' ' 

~ Mwlt 

,. 

:! 

,. 
• 

.. 

... 
' ; 

i. 

·~· ........ 
~·~ 

'I 

. . 

. • 

.. ··4.' 

. .. 
• ~ .. : 

" ' 
• t 

.. 

• I 

.l ~ . ~ !;,i: i:·' .. ~ 
( ,' •I• • I ... ! ft t. 

·~ ... • # 

..~"' . 

•. 

• t 

J . 
~ . 

~ t' ; 

',. f •. 
' . l 

1 '· \ 

; ' 

' • 

.. 

- .. - ... ;-·: 
'I 

j'; 
I I 

. i~ i . 
... . · 

... 

1·1 :.i: . ·~ ~~~·. 
• .. ~ ~ lt. 

' . 

. ,. ' 
:1. 

. .. .. 
'· 

,itt. 

.· ~. 
... 
·" . ' ;. 

' •' 

' . 

. •. 

;, .. •: 

' .t ~ I • :,. 
• > • .. ~ ~ ;-

' ' I 

- ~ f 
•. :. •. ·! 

~t:. ~· ,:t:~ .: . ' ' l ·\::i.: 

•· 

.. 

·' . .. 
• f 

c;.4> . . .. , ..,.: tJ •.. ~ 
! .... 

):· 
• • I ... . . ' .. _, . 

• ~~t.. * .. • ..... 
-';. lt •;· 

. ; 
l.! 

. ·~, 

·~ • t • ~ 

.• ~ · .. .: . -~ 
• l' 

., 
., 

,.-"~o 
~ 

.. ., 
·, 

f. .• 

.. 
·,·· 

.' 

~ 

·'• 

,, 

·. 

.' . ·. ;· 

,, ... ' ... 1.\1 ... ~" ' ... •. 

ii!l!ll n .. U 
t*l.' ..... ''i•!l'-r"'W'l • 
,, ,, !\* ~1 :r·-~~~-J'fl;, 

,: • ! ll:'l ·w.:. 
~~ j; ~ T~~~ ,··~-·· 

.: 

... r 

·~ 

:. 

: 
·.· 

. 

. ' 

-~ ~-: 

~ ~ """"'"t.'r~~ 

--;:.:? 



~ . 
--·---------..../')..._.._...._, ___ ~_ .... -, r l ... rj@ ;;;T lfJ iTHf J!l!!!lllm .. lll!!!t 

; · ! DATE 3/2/84 
f EST I mTOR Sf'Y.l/CJS 

1!!11!1 ~- JLJ.f 

' 

ITEM HO. 332.52L 
SPILLWAY-FLIP BUCKET & OUTFALL 

LABOR 
M&S 
EQUIP 

111.98 $/CV 
82.61 $/CY 
21.45 $/CY 

--------------------------------
TOTAL UHIT COST 216.04 $/CV 

IHPUT DATA 
CONCRETE QUANTITY 28500. CY 
PLACING RATE 25.00 CY/HR 
CONCRETE .IS PLACED BY CRANE AND BUCKET 

FORMWORK WOOD STEEL 
TYPE SF NO. USES 

BULKHEAD 3727. 6.00 
CURVED 2304. 2.08 
STRAIGHT 16333. 4.08 

SF HO. USES 
8697. 50.00 
5376. 50.00 

38111. 5B. 00 
62124. SF 
11900. SF 

168602e SF 

FINISHING - FORt'ED SURFACES 
FINISHING - UNFORMED SURFACES 
CONSTRUCTION JO HIT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOWANCE IS 1.00 FT 
WASTE ALLOWANCE FACTOR IS 1.04 
FORM RATIO 2.18 SF/CY 

27648. SF 

-

TOTAL 
SF 

. 12424. 
7680. 

54444. 
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DATE 3/2/84 

_..._ 

ESTit'~TOR SMA/CJS 

ITEM NO. 332.52L 
SPILLWAY-FLIP BUCKET & OUTFALL 

r.IUANTITY LABOR t'&S 
BATCH AND MIX 
3el765.8 434782 .. 1661138. 

TRANSPORT - 1 
29524.8 114258. a. 

TRANSPORT - 2 
0.8 a. B. 

CRANE & BUCKET COS 
i181.8 273518. a. 

PUf"PED COST 
e.a e. e. 

BLD WD BHD FRMS 
621.2 5498. 1267. 

BLD WD CVD FRMS 
1152.a 14273. 2350. 

BLD WD STR FRMS 
4083.3 39536. 8330. 

a.a a. e. 
S&S WD BHD FRMS 

3727.2 27a59 .. 1118. 
S&S WD C\ID FRMS 

2304.0 24883. 76a. 
S&S WD STR FRMS 

16333.2 159085. 4900. 
BUY STL BHD FRMS 

173.9 0w 4696. 
BUY STL C\ID FRMS 

187.5 a. 3978. 
BUY STL STR FRMS 

762.2 a. 2858e. 
fj&S STL BHD FRMS 

I 8696.8 6EH~95. 26a9. 
S&S STL CVD FRMS 

5376.g 58061. 1613. 
S&S STL STR FRMS 

38118.8 344141. 11433. 
FIN FRMD SURFACES 

62124.a 41623. 0. 
FIN UHFM SURFACES 

11900.8 11900. 0. 
CLHUP & JHT PREP 
100682.0 87524. a. 
CURE 

... 
w~~. ~ 

............ ~ ~ )ll!lll!llia . ~ .. ·- .. ... - -.~ ~ 
t' ! t 

' h) .• 

EQUIP 

298452. 

66724. 

0. 

180648. 

a·. 

e. 

a .. 

0Q 

0. 

895. 

553. 

3920. 

a. 

e. 
l > •• 

e. 

2e87. 

129e. 

9147. 

a. 

e. 
38229. 

'".. flo* • 
I • 'd 
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~EL ~J_J.Jl~ J11111 
ROCK SURFACE PREP 

27648.8 97874. 
ST&S 
1874828. a. 
TOTAL DIRECT COST 

28500.0 i874828. 
PERCY 65.78 

RE-STEEL 
1710000. 1316700. 
PER CY 46.28 

J __ 'j7f !!11?11 

a. 

93741. 

1824215. 
64.01 

530180. 
18.60 

::.-~•• e Ma 
9408. 

a. 

611337. 
21.45 

a. 
a.a 

-~----------~-----------------------
TOTAL 
PER CV 111.98 82.61 

----~-----·· 

21.45 
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r~~T 1MirN1 l)L.J~Tf =-J 
D~TE 3/2/84 

f ... 
:~-

ESTIMATOR SMA/CJS 

ITEM NO. 332.52N 
SPlLL~Y-DRAlN & AERATION GALLERIES 

LABOR 
M&S 
EQUIP 

TOTAL UNIT COST 

INPUT DATA 

299 .. 29 $/CY 
126.73 $/CY 
3L 17 $/CY 

457.,19 $/CY 

CONCRETE QUANTITY 3718. CY 
PLACING R~TE 25.00 CY/~R 

r-ii 
~ 

CONCRt::TE IS P~ !CED B'" CRANE AND BUCKE"'i 

FORMWORK WOOD STEEL 

Ia 

TYPE SF f-il!ZJ. USES 
BULKHEAD 3708. 6.0~ 

SF HO. USES 
a. t.aa 

CURVED a. t.ae 
STRAIGHT 37SSS.. J~ee 
FINISHING - ·FORMED SURFACES 
FitHSHIHG - UNFij,~fED SURFACES 
CONS~~QUCTIOH JO HIT PREPARATION 
'ROCK SURF~CE' ~REPARATION 
OVERBREA~.. •·.LLOt~HCE IS 1 .• 08 FT 
WASTE AL.:.. !J:.;;m.CE -FACTOR IS 1 • 04 
FORM R~TIO 10 .. ee SF/CY 

a. t.ee 
e. 1.00 

37085. SF 
36380. SF 

0. SF 
36380. SF 

·.......t...c,. 
~ 111!1 

TOTAL 
SF 

37e8e 
e. 

37085. 

1111. .. 

' . 
• 

. " 
~-.. ! ~ 
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: i !'". JJH It 3/~/t:J4 
-_ j" ESTimTOR SMA/CJS 

ITEM NO. 332.52M 

$~ 
~-~ ~ !l!IJ 

SPILLWAY-DRAIN & ~ERATION GALLERIES 

QUANTITY LABOR H&S EQUIP 
BATCH AND MIX 

5259.7 74477. 284558. 51124. 
TRANSPORT - 1 

5a57.4 19572. a. 11430. 
TRANSPORT - 2 

a.a e. a. e. 
CRANE & BUCKET COS 

282.3 46852~ a. 30943. 
PUMPED COST 

a. a e. e. e. 
BLD WD BHD FRMS 

61B.a . 5469. 1261. a. 
BtD lJD CVD FRMS 

a.0 6. e. e. 
BLD WD STR FRMS 

12361.7 118178. 25218. e •. 

0cB a .. e. e. 
S&S WD BHD FRMS 

3768.0 26926. 1112. 89e. 
5&5 lJD CVD FRI1S 

a.a a. e. a. 
S&S WD STR FRMS 

37085.a 361208. 11125. 89a0. 
BUY STL BHD FRMS 

0.a e. a. a. 
BUY STL CVD FRMS 

a.a a. a. a. 
BUY STL STR FRMS 

: a.a e. EJ. a. 
' S&S STL BHD FRMS 
' a.e 0. a. a. i 
i S&S STL CVD FRMS • < a.e e. e. e. . 

5&5 STL STR FRMS 
6.0 e. a. a. 

FIN FRMD SURFACES 
37a85.0 24847. ~ .. a. 

FIN UNFM SURFACES 
36380.a 3638a. 0. a. 

CLNUP & JNT PREP 
a.0 a. e. e. 

I 
i CURE \ 
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·~•~10. i~las·~ 
ROCK SURFACE PREP 
36386-e 128785. 

s:rs.s 
853261.9 e. 
TOTAL DIRECT COST 

3710~6 853262. 
PER CY 229.99 

RE-STEEL 
333900. 257103. 
PER CV 69.30 

·Cf.@,l-74 ~ 

0. 

42663. 

366671. 
98.83 

103509. 
27 •. 90 

(b_.t e >U 11. 

12369. 

e. 

115657. 
31.17 

e. 
e.e 

------------~~----------------------
TOTAL 
PER CY 299.29 126.73 31.17 
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r~:cr ,l!lf~THr~'ATf~!t_ Jl 
DATE 3/2/94 
ESTIMATOR SMA/CJS 

ITEM HO. 332.52P 

;~ 
~~ ~ :8Jt•• 

· SPILLWAY - RETAINING WALL 

'! '. 

LABOR 
H&S 
EQUIP 

182. 16 $/CY 
103.83 $/CV 
29 .. 4G $/CY 

------------~-------------------
TOTAL UHIT COST 314.59 $/CV 

INPUT DATA 
CONCRETE QUANTITY 1080. CY 

! PLACING RATE 17.80 CY/HR 
,: CONCRETE IS PLACED BY CRAHE AHD BUCKET 

. i . 

j 
I . 

. i 

j. 

i 
i j 
' 

t 
! 4 

• f 
=/J 

1 

I .. ',\ 

FOR~~RK WOOD 
TYPE SF HO. USES 

BULKHEAD 0. 1.00 
CURVED B. 1.00 
STRAIGHT 1620. 4.68 
FINISHING - FORMED SURFACES 
FINISHING - UNFORMED SURFACES 
CONSTRUCTION JOINT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOWAHCE IS 1. 00 FT 
WASTE ALLOIJ=IHCE FACTOR IS 1 • 04 
FORM RATIO 5.40 SF/CY 

STEEL 
SF NO. USES 
a. L00 
e. t.ee 

3786. 58.00 
5408. SF 

908 .• SF 
1800. SF 
s48aCI sF 

LIH.l 

TOTAL 
SF 

8. 
e. 

5408. 
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ITEM HO. 332.52P 
SPILLil~Y - RETAitHHG ~U. 

QUANTITY LABOR 
BATCH AHD MIX 

1248.8 17672. 
TRANSPORT - 1 

120e.a 4644. 
TRANSPORT - 2 

a.a a. 
CRAHE & BUCKET COS 

70.6 16348. 
PUI"FED COST 

a.a e. 
BLD lJD BHD FRMS 

0oa e. 
BLD LID CVD FRMS 

a.e a. 
BLD WD STR FRMS 

485.a 3872. 

a.e a .. 
S&S lJD BHD FRI1S 

a.a e. 
S&S lJD CVD FRMS 

e.a e. 
S&S lJD STR FRMS 

1620.a 15779. 
BUY STL BHD FRMS 

a.,a a. 
BUY STL CVD FRMS 

e.e a. 
BUY STL STR FRt1S 

75.6 e. 
S&S STL BHD FRMS 

e.a a. 
S&S STL CVD FRMS 

e.e e. 
S&S STL STR FRMS 

37Be.e 34133. 
FIH FRMD SURFACES 

54aa.a 3618. 
FIN UHFM SURFACES 

900.8 98a. 
CLHUP & JNT PREP 

M&S 

67517. 

e. 
a. 

a. 

a: 

e. 
a. 

826. 

0. 

a. 
e. 

486. 

a. 

0. 

2a41. 

e. 
a. 

1134. 

e. 
0. 

:'1illliillll 
~ 

EQUIP 

12131 .. 

2712. 

e .. 

ta797. 

a .~ 

a. 

e. 

e. 

eQ 

e. 

0. 

389. 

e. 

e. 

e. 

e. 
e. 

907. 

a. 

e. 

18ae.a 1566. 0. 684 . 
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' n. 
il l· .. 

I 

! ~ ... 

. . 

l . . 

i • 

j 

. ; I 

~a. ~ 2a·C~-~ 
ROCK SURFACE PREP 

5400.0 19116. 
ST&S 
120497.9 0. 
TOTAL DIRECT COST 

10ee.a 
PER CY 

RE-STEEL 
eaeae. 
PER CY 

120498. 
120.50 

6160e. 
61.60 

~ .. ~-2BI~--

e. 

6025. 

78229. 
78.23 

24800. 
24.8e 

~0·--~-- ~---~ 

1836. 

e. 

29456. 
29.46 

e. 
e.a 

-------------------------------------
TOTAL 
fER CY 182 0 18 183.03 29.46 
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ITEM HO. 332.614 
POWER INTAKE & OUTLET - CONCRETE 

LABOR 
M&S 
EQUIP 

195.43 $/CY 
109.27 $/CY 
20.59 $/CY 

--~-----------------------------
TOTAL UNIT COST 325.29 S/CY 

INPUT DATA 
CONCRETE QUANTITY 95800. CY 
PLACING RATE 25o00 CY/HR 

~l!AA 

COHCRETE IS PLACED BY CRAHE AND BUCKET 

FORMWORK WOOD STEEL 

l .. · !l 

TYPE SF NO. USES 
BULKHEAD 25811. 6.08 
CURVED 14055. 2 .. 00 
STRAIGHT 111088. 4.00 

SF NO. USES 
56359. sa.ae 
32('95. 50.00 

259080. 50.00 
416850. SF 
2660,0. SF 

143700. SF 
26600. SF 

FINISHIHG - FORMED SURFACES 
FIHISHIHG - UNFORMED SURFACES 
CONSTRUCTION JOIHT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALL~')fiNCE IS 1 • 00 FT 
WASTE ALLO~HCE FACTOR IS 1.04 
FORM RATIO 4.35 SF/CY 

PROJECT SUSITHA - WATAHA 
DATE 3/2/84 
ESTlMATOR SMA/CJS 

... . 
~-- ,_.." ';.:, A 

TOTAL 
SF 

83370. 
46850. 
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lr IlEM HO -.,., 614 •· · ' ·: : !• • ., .)~ .... ~ J ,. "~ .1 :~· 

i' POIJER ItiTAKE & OUTLET - CONCRETE 
! 
i-1 

h 
CUAHTJTY LABOR 

I• 

1 ~ BATCH AHD MIX 
1aG656.6 1425297. 
TRANSPORT - 1 
96785.2 374559. 

TRANSPORT - 2 
B .. B B. 

CRANE & BUCKET COS 
.. 3871.4 896618. 
·' ,, PUf'PED COST 

a.a a. 
't BLD tJD BHD FRMS 
l ~ 4168.5 36891. 

BLD WD CVD FRMS 
7827.5 87071. 

BLD WD STR FRMS 
27758.a 265290. 

0.0 0. 
S&S WD BHD FRMS 
25011.8 181580. 

S&S WD CVD i··~-~MS 
14a5S.e 1-61794. 

S&S WD STR FRMS 
111eem. e u~a114a. 
BUY STL BAD FRMS 

1167.2 e. 
BUY STL CVD FRMS 

655.9 a. 
BUY STL STR FRMS 

518a.e a. 
S&S STL BHD FRI1S :i 

58359.0 403261. 
S&S STL CVD FRMS 

32795.8 354186. 
S&S STL 5TR FRMS 
259800.0 2338770. 
FIH FRMD SURFACES 
416850.0 279290. 
FIN UHFN SURFACES 

118.5 

5445522. 

a. 

a. 

e. 

a. 

8504. 

14336. 

56610. 

e. 

75a3. 

4638. 

3330a. 

31514. 

24268 .• 

139860. 

17508. 

9839. 

77700. 

e. 

EQUIP 

978382. 

218735. 

e. 
59217a. 

a. 

e. 

a. 

e. 

a. 

6Ba3. 

3373. 

26640. 

e. 
e. 

e. 

14006. 

7871. 

62160. 

e. 
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., . 
f • a l; 

i . 

., 

26600.0 26600 .. e. e. . . 
I o 1.0 .. 

CLNUP & JHT PREP 
143700.0 125et9. e. 54606. 
CURE : .; 
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ROCK SURFACE PREP 
26600.0 94164. 

ST&S 
8394559. 0u 
TOTAL DIRECT COST 
95800.0 8394559. 

PERCY 87.63 

RE-STEEL 
13412800. 10327240. 
PERCY 107.80 

TOTAL 
PER CY 195.43 

~ _,._ 
" -·~-:il6:...~ 

e. 

419728. 

6309989. 
65.87 

4157720. 
43.40 

109.27 

~ ..... 12 0~~ 

9044. 

8. 

1972990. 
20.59-

B. 
0.e 
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' l '. DAW 3/2AP44 
_,..,__~-~ 

.. .. : · ESTU~TOR Srv:t/CJS 

ITEM HO. 332.91A 
TAILRACE - PORTAL COHCRETE 

LABOR 
M&S 
EQUIP 

182.11 S/CY 
102.57 $/CY 
30.31 S/CY 

-----------~--------------------
TOTAL UHIT COST 314.99 S/CY 

IHPUT DATA 
CONCRETE QUAKTI·rv 30B. CY 

~~~ -

PLACING RATE 10~80 CY/HR 
COHCRETE IS PLACED BY CRANE AHD BUCKET 

t 

I 
! 
' I . 

'I ~ l 

. 
f i 

'lJ 

' 
'. 
i. 
l 

j 

l !. 

! 
' 

I t·_ 
}rl 

FORMWORK WOOD 
TYPE SF HO. USES 

BULKHEAD B. 1.08 
CURVED 225. 2.00 
STRAIGHT 225. 4.08 
FIHISHIHG - FORMED SURFACES 
FUHSHIHG - UHFORMED SURFACES 
CONSTRUCTION JOIHT PREPARATION 
ROCK SURFACE PREPARATION 
OVERBREAK ALLOWANCE IS 1.80 FT 
WASTE ALLOWANCE FACTOR IS 1.84 
FORM RATIO 3.00 SF/CY 

STEEL 
SF HO. USES 
e. t.ee 

22s. se.ee 
225. sa.ee 

988. SF 
280. SF 
sea. sF 
260. SF 

,. 

--

TOTAL. 
SF 

0. 
458. 
45fJ. 
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' .·. \ 
' . ! DATE 3/2/84 

ESTIMATOR SMA/CJS 

ITEM HO. 332.91A 
TAILRACE - PORTAL CONCRETE 

QUANTITY LABOR 
BATCH AND MIX 

319.7 4527. 
TRANSPORT - 1 

387.4 119e. 
TRANSPORT - 2 

a.e a. 
,;: CRANE & BUCKET COS ' 

3e.7 712a. 
PUrPED COST 

e.e e. 
BLD WD BHD FRMS 

a.e e. 
BLD LJD CVD FRMS 

112.5 1394. 
BLD WD STR FRMS 

56.3 538. 

a.e e. 
S&S WD BHD FRMS 

e.e a_ 
S&S WD CVD FRMS 

225.a 243a. 
S&S lJD STR FRMS 

225.6 2191. 
:; BUY STL BHD FRMS 
' a.a e. 
} BUY STL CVD FRMS 

I 
4.5 e. 

BUY STL STR FRMS 
i 4.5 e. i S&S STL B~m FRMS 

1 
a.e e. 

S&S STL CVD FRMS 
1 225.a 2430. 

• . I •• S&S STL STR FRMS 
225.e 2032. 

.FIN FRMD SURFACES 
9EH3.0 603. 

FIN UHFM SURFACES 
'·. 20e.e 208. 

1 • CLHUP & JHT PREP 

M&S 

17296. 

a .. 

e. 

a. 

e. 

e. 

229. 

115. 

e. 
e. 

74. 

67. 

a. 

167. 

122. 

a. 

68. 

68. ' 

e. 
e. 

·EQUIP 

3tes. 

695. 

e. 

47a2. 

0. 

e. 

e. 
e. 
e. 
0. 

54. 

54. 

e. 
e. 

e. 

e. 

54. 

54. 

a. 
a. 

, , ae0.a 696. a. ~384. 
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ROCK SURFACE PREP 
200.0 758. 

ST&S 
26913.1 0. 

TOTAL DIRECT COST 
366.0 26913. 

PER CV 89.71 

RE-STEEL 
36000. 
PER CV 

27726. 
92.48 

f,__...,_ i~ 
6(. I' 

a. 

1346. 

19611. 
65.37 .. . .. 

Jt ~$ 

11160. 
37.20 

~ " a ... ~ ~ I~ 

68. 

a. 
9092. ~. ,t ' ' ' ·! • t 

... 
30 .. 31 

.. .,. . 
. '! J';,. . ·. ~ 

~· • l '.I' . ' \ ' , .. 
'-1( • , 

. : .. ~ 11·1 '1.' " . t 4 

0. 
e.e .I 

---------------~-~------~----------
TOTAL 
PER CV 182.11 182.57 30.31 
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Th" ~ ollowinQ ~ummarizas unit. dlract. Ct1-'~ls usad ln darivlnQ concrata 
co~t.$ .for ,tJat.aria • 
t~TAHA 
~USITHA 
!.563 
3 - No. of cost. cat.SiQOl '1s ( t!tbor,. t'I.S,. and EQuip~nO 
ENGLISH 
1.8 - QVQrbNmk cd lcn.x.mca for concrola placad aQainst. rocK - in fQat • 
. 1.84 - l.Ja£la faclt.'r 
Unit. Cof.· ls 

LabG:'• ~S EQuipmanl _ _. __ _, ______ -----..----------
BATCH AHD MIX 
14.16 54.18 9.?2 
TRANSPORT - 1 
3.f'7 2.2P· 
TRANSPORr - 2 
3.87 2.26 
CRAHE & BUCKET ~~ST 
231.68 152.96 
PUf'PED COST 
231.68 152.96 
BLD WD BHD FRt"S 
6- .. 85 2.04 
BLD lJD CVD FRMS 
12.39 2.84 
BLD tJD STR FRMS 
9.56 2.84 

S&S tJD BHD FRM,t:; 
7.26 .38 .24 
S&S WD CVD FRMS 
10.8 .33 .24 
S&S lrs'D STR FRMS 
9.74 .38 .24 
BUY STL BHD FRMS 

27.013 
BUY STL CVD FRMS 

37.88 
BUY STL STR FRMS 

27.f.l8 
S&S STL BHD FRMS 
6.91 .38 .24 
S&S STL C\ID FRMS 
16.88 .38 .24 
S&S STL STR FPHS 
9.83 .38 .24 
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----------------------------------------------------------------------~--------
LABOR M & S EQUIPMENT TOTAL 

-------------------------~------------~--------------------------------------
Us& John~~n 4X4 plant Cs&& notQ n&xt paQ&) 

1. D&pr&ciation of planl -
4B%XC 1,. 35B,. BBB) 
2. R&pair parts .35(util. factor) 

x 1,. 35B,. aa0 
3. R&pair labor 2/3 of parts costs 
4. Op&ration 

1 plant foreman 
1 plant operator 
3 op&rators036.BB 
3 labor&rs@31.3B 
2 electricians~41.2B 

39.0B 
37.9B 

1B8.8B 
93.9B 
62.40 

361.20 
Pa~ 2B hr/da~~ 6 daus/wK,. 3B wKs/~aar 
2 uears + 5 uears of low utilization 
i lB hr/da~ 6x3Bx(2Bx2+1Bx5) • 162BB 
162BB hrs 9 361.20 5~855,.852 
5. Electric power 5hp-hr/c~x6B8,.00B 

•3BB,.0BB/1.36m22B,.BB0 Kwh i 0.135 
6. Lub& - use lB~ of poWQr cost 
7. Aqqrgqal&s- sa~ 2.1 lon/cu 

aC1.13 + 0.11 + 2.93) x 6BB,.B0Bc~ 1,.423,.800 
B. CoolinQ (icQ) plant -(pgr LFL) 

~CU 50~ Of concr&t~ r&QUir9S it. 
labor-.037~mh/cu x 1.5Clow util.) 

X 6B0~B00 X 0.5 X 36.80 • 607~500 
Ammonia & parts-0.30/c~ x 

600,.00Bx0.5x0.6 dut~ factor 
D&pr&ciation-15r. of 1~800,.000Ccost) 
PoW&r-1/1.36x6.5 Kwh/c~ x 

300~60Bx0.135x0.6 util. 
9. AdditiVQs - 600~000 c~ 9 2.50 
1,.Cgmenl 5 1/2 sacK • 0.26 tons/cu 

x 60B~00Bcu • 155,.0130 tons 
sa~ 20Y. pozzolana31,.0BB tons 
g 159.00 x 1.05 wast& 
CQm9nt 124~0BB tons 
g 196.00 x 1.05 wastg 

~ 

540,.080 

337,.500 .. 
225,.BB0 

29,.700 
3,.eee 

138,.600 3,.691,.800 

1,.500,.000 

5,.175,.450 

25,.519,.200 

54,.000 
150,.eea 

116,.000 

------------------~----------~-------------------------------------------------
Subtotal 
p&r cu 

7,.886,.352 32,.333,.250 5,.147,.000 45,.366,.602 
13.14 ' 53.89 8.58 ?5.61 

--------------------~----------------~------~----------------------------------
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-------------------------------------------------------------------··-----------LABOR M & S EtiU IPI"EHT TOTAL 
---------------------------~-------~-~-----------------------------------~---

ShippinQ Cost. 
Install & RQmoVQ 6111' 766 :t27.,see 

3561'066 
3371'813 

-------------------------------------------------------------------------------
Total 
par Cl.l 

8~4981'112 321'4601'750 
14. 16 54. 10 

51'8341'813 461'793.675 
9.72 77m98 

--------------------------------------------------------------------------
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Total concr&t& r&auir&d for ·Watana app&ars to ba 506~370 cu ~ 

~ • 1, j. ,; ~ •.. , ~-~-j 

It j ' 

includina und&raround concrete. Most concrete would be placed 
durina an approx. 5 ~ear period (refer to D. Ruotolo~s 5/11783 
•construct ion Schadul&·• for the A2185 sch~mg). lncludlnQ wast.&~ 5J 

l and an assumed allowance for ovarbraaK on surface slrucluras 
: (5% x 342~245 cu)~ have 

. 
' 

basic qt.u 
wasta 5X 

506~370 cu 
25JI318 

ovvrbr&aK on surface str 
342 .. 245 x .as 

mise sau 
17 ~ 112 
50~808 

total 598 .. 800 !!;au 600 .. 080 ~!..! rea~ d 

For peak batchinQ & mlxlna capacltu .. assume: 
avaraa& 4 daus/wK placlna 
avvraaa 30 wK/uaQr 

Avvraaa dailu production 600 .. 000/C5x30x4) • 1000 cu/dau 

Sau p&ak ls 2.5 x lhls • 2 .. 500 

Sau peak occurs workina 2-10 hour shifts. 
Actlvalu place concrete 8 hrs/shifts.l 
P&ak 2,.500/(2x8) • 156 c~/hr 

Allow 25X additional plant capacitu. 
156 x 1.25 • 195 c~/hr plant capacitu raauirQmanl 

UsQ a 4 x 4 aravltu-fe~d batchinQ/mlxlna plant. (240 c~/hr capac~tu) 
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-------------------------------~----------------------~------------------------
U~BOR M & S EQU IPt'EHT TOTAL 

-------------------------------------------------------------------------------
Truck c~clg for avq 2 mllQ haul from 
batch plant tn slructurQs whQrQ concrQtQ 
is to bQ placgd. Ava 6X do~laradg. Use a 
30-ton Tractor-trailQr haul ina 2-3cu 
bucK&Jt. Cucl&: Max Min 

load a plant 4.0 min 4.B 
haul 2mig8mph 15.0 2.0 
unload 2x4+1 9.0 9.0 
return a 10mph 12.0 2.0 

40.0 17.0 

Sa~ 1/2 is short haul; 1/2 lonaer haul 
(40+17)/2 28 min ova haul bul use 32 mln 
incl. auginQ 

Production - 1 trucK 
2x3 6cux50/32 • 9.4 cu/hr 

Cosl -1 trucK drlV&r 
30-ton tractor-trail&r 
26.07 x 80~ dul~ factor 20.86 

---------------··---------~---------------------------------------------------
Total 
per c~ - divid&d bl.l 9.4 c~l'hr 

36.40 
3.87 

20.86 
2.22 

57.26 
6.09 
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-------------------------------------------------------------------------------
LABOR M & S EtlU IPt'EiiT TOTAL 

------------------------------------------------~-~----------------------------
PlaCQ concrQte usinQ 125-ton cran& 
and 3 c~ bucKQl. 
Usa folldwinQ sprgad for placinQ 
concrQlQ -

1 forQman 
1 cranQ opgralor 
1 oiler 
1 bucKQlman I 
2 vibratorm&nl4a31.30 
1 laborars I 

7 l'f'IQn total 

34.10 
37.98 
34.~ 

125.20 

231.68 

1 125 ton crena 175.83x.8 dut.~ 148.66 
6 3cu bucKQls~1.79 10.74 
2 vibrators 7x2-5/8 glgct.i 0.78 t:56 

total 152.96 
----------------·----------------------~----------------~----------------------
total~~ pQr hour 231.60 152.96 384.56 
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-------------------------------------------------------------------------------
LABOR H & S ECUIPt'EHT TOTAL 

----~------------------------------------------------~-------------------------
FollowinQ per sQuare foot of form
concrata contact arsa (SFCA): 
Build - 0.25 mh g $35.40/ mh 
1.1 sf pl~form g $0.20 /sf 

3 FBM difnQnsion lumbar i $.40/FBM 
Hal.ls, etc. 

8.8~i 
0.77 
1.20 
0.07 

------------------------------------------------------------·------------------
subtotal ... build 8.85 2.04 18.89 
----------------------------------------------~--------------~---------, .. ··.·.~------

Sat. & St.r ip (5&5) • 20mh li $35. 40/mh 7. 08 
.25 FBM dimansion lumbar for araci!on 

i $.40 / FBM 
T1CL~s.., hardware,. oil 
Crena t.ima 20B sf/hour 18 ton cranQ 

(RT518) 1/200 X (36.00+48.70) 0.18 

0.10 
0.20 

0.24 

------------------------------------------------~---------~------~-------------
total.., par SFCA - sat & strip 7.26 0.30 0.24 7.8B 
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-----------------------~---------------------------------~---------~-----~-----
LABOR M & S EtiUIPt"EMT TOTAL 

------------------------------------·------------------------------------------- H 

Follow!na per ~auarQ foot of for~r 
concrQtQ contact arQa CSFCA): 
Build - 0.35 mh a $35.40/ mh 
1.1 sf pluform i $0.70 /sf 
3 FBM d ilnQns ion 1 umbQr i $. 40/FBM 
Hails .. Qt.c. 

12.39 
0.77 
1.20 
0.07 

----------------------------------------------------------------------------~-
subtotal... build 12.39 2.04 14.43 
-------------------------------------------------------------------------------
SQt & Strip (S&S) .30 mh a $35.40 10.62 
.25 FBM dimension lumbQr for Qr~ctlon 

a $.49 / FBM 
Tigs,. hardware 
CranQ lim& 200 sf/hour 18 ton 

Crt518) 1/200 x (36.08 + 48.70) 8.18 

0.10 
0.20 

0.24 
--~-------------------------~---------~-----------------------------~----~-----
total,. pQr SFCA - sgt & strip l0.8B 0.39 0.24 11.34 
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****************************~~*********************** ITEM stralQhl wood formworK for concrgte 
DUAHTITY per SFCA 

--~--------------------------------------------------------------------------
LABOR M & S EQU I Pr-ENT TOTAL 

------~----~-----------------------------------------------------------------
FollowinQ per 5QUare foot of form
concrQlg conlacl ar9a CSFCA): 
Build - .27 mh a $35.40/ mh 
1.1 sf pluform i $.70 /sf 
3 FBM d l rn.inS l on 1 Uni:JSU" a $. 40/FBM 

Nalls .. gtc. 

9.56 
B.77 
1.20 
e.07 

------------------------------------------------------------------------------~ 
subtotal .. build 9.56 2.04 . 11.60 
----------------------------------------------------------~--------------------~ 
Sgt & Strip CS&S) ~27 mh i $35.48 9.56 
.25 FBM dim9nsion lumbQr for &rQctlon 

a $.40 / FBM ~ \3 .. 10 
Tlgs .. hardwar9~ oil 
Cram~ t irnQ 200 sf/hour - 18 t.on 

(rl518) 1/206 X (36.00 + 4Bo70) 

\ ·.28 

0.18 0.24 
-----~---------------.~~-----------------------..-·----..:., ..... _____________________________ _ 
total .. pQr SFCA 9.74 0.30 0.24 10.28 
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LABOR M & S ECUIPMEHT TOTAL 

-----·------------------------------------------------·--------------------------
Follow.llriiQ per sQuare foot :o:f fonm
concriliiiPibil contaci ariliiiPa CSFCA): 
Purchasg - :sarllQ: as stra iqhl f 1ace 
pam~ls - $27. 00/sf 
-----·-----~------------------~-------------------------------------------------
SiliiiPt 8, Strip CS&S) .19 nn a $35.40 6. 73 
.25 FBM dlmQnsion lumbiliiiPr for erection 

a $.40 / FBM 
Tili!!is hardloJQr'Q 
Crang timiliiiP 200 sf/hour (18T Grovv RT518) 

1/200 X (36.00 + 48.70) 0.18 

&.10 
0.28 

0.24 
----------~--------------------------------------------------------------~----~ 
total~ pgr SFCA - SQt & strip 6.9i 0.30 0.24 7.45 
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Foll ohJinQ par' sQuarQ foot. of form
concrQ\Q contact area CSFCA): 
PurchasQ - usQ slraiQhl panQl cost 
+ 35X for custom curVQd.forffiQd 
27.80 x 1.35 • 36.45 sau $37.00/sf 

S9l & Strip CS&S) .30 mh & $35.48 
.25 FBM diffiQnsion lumb9r for Qr&ction 

a $.48 / FBM 
Tl9~., hardwar& 

LABOR 

18.62 

CranQ lim& 280 sf/hour (18T GroVQ RT518) 
1/200 X (36.00 + 48.('0) 8.18 

H & S 

8.18 
8.28 

EDU I PI"EHT TOTAL 

8.24 
~ 

----~--------------------------------------------------------------------------
total., pQr SFCA - sat & strip 18.88 8.30 0.24 11.34 
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ITEM straiQht staol formwork for concreto 
QUANTITY pQr SFCA 

------------«~-------------------~~--------------------------~--------~---------
LABOR M & S ECU IPtEHT TOTAL ______________________________________________ .,. .. ...,._ .. ""'" ___________________________ ..__ 

FollowinQ p~r squaro foot of form
concrete contact aroa (SFCA>: 
Based on EFCO 8# x 20' pan9ls
$2814/28x8 - $12.59/sf (2/81 price in US) 
EHR BuildinQ Costs 353(6/83)/298(2/81)• 
1.18 sa~ 1.25 to current lovel. 
12.59X1.25 •$15.74/sf 

Shlppinq- 8x20x2/4a • 8 shipplnQ tons 
/panol 9 220.88/panel to slto • 
$1760 shippinQ per panol /160 • 

Sa~ $27.00/sf purchase cost 

Sol & Str.ip (S&S) .25 rrt1 i $35.40 8.95 
.25 FBM di~nsion lumbor for or8ction 

a $.40 / FBM 
Tios, hardware 
Crano timo 280 sf/hour (18T Greve RT518) 

1/200 X (36.00 + 48.70) 0.18 

total, per SFCA - sot & strip 9.03 

15.74 

11.00 

26.74 

0.1e 
0.20 

0.38 

26.74 

8.24 

0~24 9.57 
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par ct.a 
-------------------------------------------------------------------------------

LABOR M & S EQUIPMENT TOTAL 
--------~-~--------------------------------------------------------------------
Usa a tractor-winchad slip~orm to form 
tha spillwat.a (140~ wida) ln 4 passas 35~ 
w!dliif. Spillwau ls approx. 1930 ft lonQ. 
Sat.a can do 100$ of 1 pass in 1 shift -
ap~rox. 35x(3+1) x 100/27 • 518cy/shift 
or 52cu/hr (10 hr shift.s). RliifQUira 1930/100 
•20 shifts DQr DOSS X 4 DOSSQS • 90 shlfls. 
Say 100 shifts x 10 hr/shift • 1000 hr incl. 
sat-up & laarninQ curVQ. 

1 foraman 39.00 
2 finish5?rs a33.40 66.80 
1 laborQr 31.30 
1 oparator 36.00 

teae hr a 173.10/hr 
Equip 
1 D6 tractor !o winch up tha sllpform 

u;ea hr a 42. 71 

Slipform 
FiQure 40l'x7~ •280 sf. Usa st.raiQht 
sta9l rorm co5ts + 50?. for braclnQ~atc. 
26.74 X 1.5 a $40/sf X 288 Sf • 

173 .. 100 

... 

42~718 

11 .. 208 
----------------------------~------------------~------------~----------------· 
total 173~188 11..288 42 .. 710 227 .. 010 
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ITEM spillwa~ box drain formworK 
CUAHTITY pgr LF _______________________ "!""' ___________ ,.. ___________________________________________ _ 

LABOR M & S ECUIPMEHT TOTAL 
---------------------------------------------~--------------------------------
Box drains under spillwau slab. Refer to 
dWQ WASKC403625. Build in place + strip. 
1 USQ. 
Build - 0.68 mh @ $35.40/ mh 21.24 
1.2 ~f PlUform@ $8.?8 / sf 8.84 

3 FBM dimension lumbgr@ $.40/FBM 1.28 
Nails~ etc. 0.18 
SpiKes~wires caulKinQ- sau $1/lf/4 0.25 _____ ...._ _____________________________ .. ___________________________________________ _ 
subtotal~ per sf 21.24 2.39 23.63 
-------------------------------------~-----------------------------------------
P9r If # x 6(sf/lf) 
Total Quantitu-15#080lf 
@ (127. 44 +14.34 +ED • 

127.44 14.34 . 
1#911#600 215~100 

141.78 

2,.126~7013 

I 
L~- . 4 US£·--• ""-~ ill¥ SUQ29tth 211§ . ~ ,_._. QW4ft!AW11PZ'lli . l!&a &Ull!db&LXUBAZFU! -""' UJEI!Jiil ~ .. Wd&ZJW&&i .. au; !IADI!ilD•. . . UQO&LL&_II_ • . . Jtz@IIJ@lAi ....... LEI~ -c· 

I ~ 
j 

I 



I 

;n(~. i 
~- ' l• ~ ; . 1 
; ; 

' \ 

~;:; 

c::: 

-~-· ,. ~ _, ~-~--"·--·-~~-------

~MW-~H 1i!' ~iJi.J tJI!I ~~ [J,"I OIL8 ~ .., ii!.!JI 

~~~~~~~**~~~~~~~~~~~~~~~~~~~***~~* 

ITEM slab form- spillwa~ 
CUAHTITY 9x1930•17~370 SFCA 

LABOR M & S ECUIPt'ENT TOTAL 

Fic;ure cost of forminq underside of 
spillwa~ concrete slab (Ref. dwq 
WASKC483625) ~vgr lh~ 1 draln lr~nch•. 

Us&? an 8"' sleel panel with wood fill 
strips. Use steel 20 times. 

Purcha5e- $27/28 x 8/9 • 
set&strip- .24mh935.4e xB/9 7.55 

Wood - purchase and build - 4 uses 
(9.50 + 2.04 + 0)x l/9 x 1/4 0.27 
set&slrip wood (9.56+.30 +e)xl/9 1.36 

Crane ti~DQ (see other form il~ms) e. u3 

To~al - per sf 9.06 

Total cost 17~370 sf 9(9.06+1.29+0) 157 .. 372 

1.28 

6.06 
0.~3 

1.29 

22 .. 407 

0.24 

0.24 10.59 

4 .. 169 183,.948 
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-------~---------------~--------------·---------------------------------------

Use .02 mh per sfca 9 33.46 
to finish formed surfaces 
(Mal~l covered under ST&S) 

LABOR 

6.67 

H & S EQUIPJ"EHT TOTAL 

total per sf e.67 e.67 
***********************''*"******************************************************* 

ITEt"i f lnishinQ concrete - unformed surf 
QUAHTlTY P~r sf 

LABOR M & S EQU IPi"EHT TOTAL 

Use .e3 mh/sfca e 33.48 .t.ea 
& finish unformed concrelQ surface~ 

lolal per sf t.ae t.ae 

.. 2!.11 -~ - .. .. ~ ~ 
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ITEM concrg i g c 1 ear1up 8. j10 in t. prgp 
QUANTITY per sf 

-------------------------------------------------------------------------------
LA90R M 8. S ECUIAr-ENT TOTAL 

----------------------------------------------------------------·---------------
Use a hiqh-pressure (6888 psi) water 
JgL Foi 1 owinQ spread can do 160sf/hr. 

1 OP9rator/foreman 39.08 
2 nozz1Qmen@31.70 63.46 

total 182.40 
ta2.40 per hr."' 160~fl"'hl""' • 

1 hiqh-pressure waler iet - sau 
cost is eauivalent to 688 cfm 
compressor. (40.36/168)= 

Cleanup-use 30Y. of ioinl prgp cost 

Crane time - usina RT518 crang, 
avq 1080 sf/hr of crane time 
1/1000 X (36.80 + 48.70) 

a.G4 

8.19 

e.a4 

8.25 

0.08 

0.05 
-----------------------------------------------------------------~---------

lotal per sf 8.87 8.38 1.25 
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lJATAHA - MARCH 1984 
********"*'*~!<*>lie*'~*&'******************************************************** ITEM cure concrete 

QUANTITY approx 45BB0 m3 

--------------------------·---------------------------------------------------
LABOR M & s EQUIPI"EHT TOTAL 

-'"-------------------------·------·----------------------------------------------
Cure total of approx. 5BB~BB0 pau cu 
of concrQle durinQ 5 construction 
seasons. Aporox t mos/ur" 7 daus/l.J< .. 
26 hr/dau. Pau rat~~ are for 60 hr/wK. 
Pau for 20 hr overtime/wK @ 1.5 x basQ. 
2 laborers @ 31.30 = 62~60 
Pau for 156 hr/wK @. 62.60 • 9390/wK 
(9390 X 52 X 5 X 7/12)/508"000 • 2.85 

Mat .. l- Assume curinQ compound used. 
Assume ava. 13.5 sf/cu (4"' t.hicl<. wall 
ava.) Cost Means 3.3-16.a30 1.50/csf 

13.5 X 1.50/100 m 8.20 
------------~---------~-~------------------------------------------------------
total per cu 2.85 0.20 3.05 
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**************** ************'~**************** ITEM rocK 5urfac9 preparation for concel9 
QUANTITY per c~ 

------------------------------------------------------------------------------
LABOR M 8. S EQUIPMENT TOTAL 

------------------------------------------------------------------------~-----
Sa~ followinQ spread can do 
100sf per hour. 
1 foreman 
a laborers @31.30 
1.5 op~rator(liQht)@35.20 
.5 lrucK driver @34.30 

34. Hi 
250.40 
52.80 
17. 15 

total 354.45 
354.45 / 100sf/hr = 3.54 

o5 Case 580 Loader/bacKhoe 
.5@(16.19> e.te 
1 low pres5Ure water Jet-use 
150 cfm compressor cost 10.07 
.5 11-1/2 c~ trucK 
@.5(31.08) 15.54 

total 33.71 
33.71 /1605f/hr 0.34 

------------------------------------------------------------------------------
Total per sf 3.54 0.34 3.81~ 
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----------------------·----------~--------------------------------------------~-
LABOR M & S EQUIPt'EHT TOTAL 

---------------------------------------------------------~---------------------
PurchasQ re-steel a 0.20/lb 
ShiP to site Q$220/shipplnQ ton 
In lhis cal!fe ~lQhi Qoverns 
(1 shlppinQ ton - 2000 lbs) 
$220/2060 .. 

Fabricate - cut~place~tle -
allow 40 mh/lon 9 38.48 •1536,~000 • 

e.2a 

8.11 

0.77 
-------------------------------------------------------------------------------
Total per lb 0.77 0.31 1.08 
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SUBJECT: TUHNEL COHCRETE DATE: FEB. 13~1984 
COST AHALYSIS 

•=~===:======c==============~=•==~===m==========a=•==~======•========m=======•• 

---~------------------------------------------------------------------------
SU~lMARY: ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL 
---------------------------------------------------------------------------

DIVERSION TUHNEL <LINIHG) 3860 LF 2574858 295878 5264945 8~135~681 
UHIT COSTS 667.06 76.65 1363.98 2107.69 

TAILRHCE MOD HORSESHOECLI 3300 LF 1758930 260595 3789374 5 .. 808.,899 
UNIT COSTS 533.01 78 • 97 1148 . 30 1760.27 

PENSTOCK 24"ID SHAFT (LIH 1000 LF 1409975 133380 1762565 3~305~920 
UNIT COSTS 1409.97 133.38 1762 .. 56 3305.92--

OUTLET TUHNEL 28 ID CLIH 2100 LF 14113721 134319 2543372 4 .. 096,.412 
UNIT COSTS 675.58 63.96 1211.13 1950.67 

PENSTOCK 15 .. ID STEEL (LIH 400 LF 85305 25202 949730 L060~237 

(177'v{F) UNIT COSTS 213.26 63.81 2374.32 2Ei58.59 w/l,t.e~ . 
--------------------------------------------~------------------------------

wA Lmer 

MAHPOWER SUMMARY 

ACTIVITY tlUAHTITY CREW f1ANHOURS tlTY /MH $/UN IT DAYS 
---------------------------------------------------------------------------

CONCRETE PLI~C IHG 88,.237 CY 13. 
' 

43000 2.05 17.80 344 
CLEANING 88,.237 CY 7. 2408a 3.66 9.92 344 
STRIPPING L 155,. 000 sF 11. 36520 31.63 1.22 332 
Er~ECTING STEEL FORMS L 155,.000 SF 11. 3652a 31.63 1.22 332 
REINFORCING 6~938,.050 LBS 10. 34689 200.01 0.21 347 
t"lAK I HG CURVED FORMS 46,.000 SF 15. 13'813 3.33' 1 ~·""55 92 

---------------------------------------------------------------------------
TOTAL MANHOURS 188622 

NOTE : DAYS BASED ON 10 HRS SHIFTS 
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PROJECT: SUSITNA .. ALAS!<A . FILE • 1494X EST. O~rl REV. RAM D 
SUBJECT: TUNNEL COHCRETE DATE: FEB. 13,.1984 

COST AHALYSIS 
=•~~==~===============•=•=muaans==••••=Q=•==•••••••••=••••==•======••••••=••••• 

DESCRIPTION 

COMPRESSOR (600 CFM) 
CONC PUMPC100CY/HR) 
VIBRATOR CEXTERHAL> 
AGITATOR CARS 
LOCO 25T 

EQUIPMENT SUMMARY 

UNIT COST $/HR 
TOTAL LABOR CREW 

48.36 13.60 39.09 
sa.00 20.0EJ 39.09 

1.58 8.60 39.89 
23.44 1.46 39.09 
84,.06 17.39 39.09 

~ 

TOTALS 
OPR HRS MANHOURS COST 

31.67 1162 127860 
27EJ3 1383 135199 

2'1631 332 32447 
13759 513 322534 
2751 1224 231333 

--------------------~------------------------------------------------------
T0Tf1LS 44011 4554 849373 
---------------------------------------------------------------------------
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PROJECT: SUSITNA~ALASKA FILE * 1494X EST. OEB REV. L LEVY 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24,.1984 

COST ANALYSIS 
=====~==============~=============================n==================~========= 

. ..-r 

SUtvti1ARY ~ ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL __________ .,__ _________________________________________________________________ 
TUNNEL SLAB CONCRETE 1690 CY 87710 13150 244470 345 .. 330 

UNIT COSTS 51.90 7.78 144.66 204.34 
PENSTOCK ACCESS PLUG 7275 CY 187058 51661 685380 924 .. 099 

UNIT COSTS 25.71 7. 10 94.21 127.02 
ACCESS SHAFT LINING 20~1D 740 LF 431351 54479 619405 L 105 .. 235 

UHIT COSTS 582.91 73.62 837.03 1493.56 
BUS SHAFT 9.0~ DIA 560 LF 211260 30057 210599 451 .. 916 

UNIT COSTS 377.25 53.67 376.07 806.99 
----------------------------------------------------------------------------

MANPOWER SUt'lMARY ____ , ______________________________________________________________________ _ 
ACTIVITY 

CONCRETE PLACING 
CLEANING 
STRIPPING 
ERECTING STEEL FORMS 
REINFORCING 

QUANTITY 

12 .. 216 CY 
12 .. 216 CY 
62 .. 300 SF 
62~300 SF 
687~720 LBS 

CREW MANHOURS QTY/MH $/UHIT DAYS 

13. 
7. 

11. 
11. 
10. 

7950 1.54 
4888 2.50 
3960 15.73 
3960 15.73 
3437 t~00. 09 

23.77 64 
14.54 70 
2.44 36 
2.44 36 
~.21 34 

---------------------------------------------------------------------------
TOTAL t-lANHOURS 24195 
---------------------------------------------------------------------------
NOTE : DAYS BASED ON 10 HRS SHJ[FTS 
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PROJECT: SUSITHA,ALASKA 
SUBJECT: l~NNEL CONCRETE 

COST AHALYSIS 

FILE • 1494X EST. OEB REV. L LEVY 
DATE: FEB. 24~1984 

•=•===c=================z==z=======•=c=====:mc==•==================~==Q~===•=•• 

EQUIPMEHT SUMMARY 
---------------------------------------------------------------------------
DESCRIPTION 

UHIT COST .$/HR 
TOTAL LABOR CREW 

TOTALS 
OPR HRS MANHOURS COST 

---------------------------------------------------------------~-----------
COMPRESSOR (688 CFM> 40.36 13.60 39.09 381 132 15401 
COHC PUMPC18BCY/HR) se.ee 20.08 39.09 see 260 25439 
VIBRATOR CEXTERNAL) 1.50 e.6e 39.89 4070 62 6105 
AGITATOR CARS 23.44 1.46 39.89 2543 95 59631 
LOCO 25T 84.06 17.39 39.09 508 226 42769 . 

----------------------------------------------------~-6-------·-------------
TOTALS 80HJ 775 149345 
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SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,.1984 

COST fHiAL YS IS 
•===:==~=============~=====s•••=~=~•=:===========a===•==•=•••=========•a••=•••• 

ITEl·1: DIVERSION TUHHEL CL ItHNG) QUANTITY: 3,.860 LF 

-·-------------------------->~<:*** MANPOWER 'i<-'f<*)I<----------------------------------
CODE ITEM/ACTIVITIES QTY UNIT CREW PF MAHHOURS $/HR TOTAL COST 

P-

1 CONCRETE PLACING 26450 CY 13. 1.00 15750 36.52 575,.189 
2 CLEANING 26450 CY 7. 1.00 8820 36.34 320,.518 
3 STRIPPING 480000 SF 11. 1.00 13860 38.44 532,.778 
4 ERECTING STEEL FORMS 480000 SF 11. 1.00 13860 38.44 532,.778 
5 REINFORCING 2909580 LBS 10. 1. 00 14547 42.18 613,.592 
---------------------------------------------------------------------------
TOTAL 11ANHOURS & LABOR COST 

EQU I Pl"lENT TYPE 

CONC PUMPC100CY/HR) 
VIBRATOR CEXTERNAL) 
COI"IPRESSOR ( 600 CFM) 
AGITATOR CARS 
LOCO 25T 

HO .. 

1.00 
8.00 
1.0eJ 
5.00 
1.00 

66837 

OPR HOURS DUTY $/HR 

1260.00 0.80 
1260.00 0.80 
1260.00 0.60 
1260.00 0.80 
1260.00 0.80 

50.00 
1.50 

40.36 
23.44 
84.06 

2,.574 .. 858 

TOTAL COST 

50,.399 
12,.095 
30,.512 

118,.137 
84,.732 

--------------------------------~------~-----------------------------------
TOTAL EQUIPMENT COSTS 295,.878 

~iTERIAL DESCRIPTION QUAHTITY UHIT $/UNIT TOTAL COST 
---------------------------------------------------------------------------

CONCRETE <AT SITE) 
REINFORCING (110 LBS/CY 
STEEL .FOR~1S ( 40 FT /SET) 
FORM HARDlJARE & 0 I L 
FORM LUt'lBER 
WHTER LINE 
AIR LINE 
ELECTRIC SUPPLIES 

ST & S 10.% OF LABOR 

43115 CY 
2909500 LBS 

5000 SF 
493060 SF 

32750 BF 
3860 LF 
3860 LF 
3860 LF 

80.00 
0.20 

40.00 
1.00 
0.40 

10.00 
10.80 
56.00 

3,.449,.200 
581,.899 
200,.000 
493,.060 

13,.099 
38,.600 
38,.600 

193,.000 
257,.485 

---------------------------------------------------------------------------
TOTAL t1ATER IAL AHD SUPPLIES COSTS 5 .. 264,.945 

---------------------------------------------------------------------------
SUJ-ff·iARY: ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL 
------------------~---------·-----------------------------------------------

DIVERSION TUNNEL (LINIHG) 3860 LF 2574858 295878 5264945 8,.135,.681 
2107.69 UNIT COSTS 667.06 76.65 1363.98 
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PROJECT:-·.:>USITHA ... ALASKA FILE + 1494X EST. Ot:.d REV. RAM D 
SUBJECT: TUNNEL COHCRETE DATE: FEB. 13 11 1984 

COST ANALYSIS 
=====~========:===========e=====================c====================~=~•=====• 

ITEM: DIVERSIOH TUNNEL CLINIHG) QUANTITY: 

ITEM CRITERIA 
THE DIVERSION TUNHEL HAS THE FOLLOWING COMPONENTS

(!) 3000 FT - 36 ID CAT BOTH ENDS) 
<2) Hl0 FT - EXPANSION 36-45 FT ID 
(3) 660 FT - 45 ID 
(4) 1B0 FT - TAPPERS 45-36 FT ID 

3,.860 LF 

THE DIVERSION TUNNEL CONCRETE OPERATION WILL BE PERFORMED USING 
THE FOLLOWING CREWS: 

POURING CREW - 1 CONCRETE FOREMAN 
1 PUMP OPERATOR 
1 NOZZLE J1AH 
1 COMPRESSOR OPERATOR 

.5 ELECTRICIAN 
2 LOCO OPERATORS 
6 MINERS 

CLEAN UP CREW - 1 FOREMAN 
2 FINISHERS 
4 MINERS 

12.5 MEN CAVG $ 36.52/HR) 7 MEI-I CAVG $ 36.34/H 

STR!PPING 
CREW 

- 1 CARPENTER FOREMAN 
8 CARPENTERS 
2 ·MINERS 

11 MEN CAVG $ 38. 44/HR) 

SCHEDULE: 

POUR CONCRETE 
CLEANUP 
STRIP FORM 
ERECT FORMS 

CSHIFT * 1) 

FORM ERECT CREW - 1 CARPENTER FOREMAN 
8 CARPENTERS 
2 MINERS 

11 MEN CAVG $ 38.44/H 

(SHIFT :tt:2) CSHIFT =M=3) 
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PROJECT!· ~··US ITHA .. ALASKA FILE + 1494X EST. ur...J REV. RAM D 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,.1984 

COST ANALYSIS 
2~===?====~======-======z•=~••=c===a•============•===ca==•••••=======~=a~======• 

ITEt-1: DIVERSION TUNNEL (LINIHG) QUANTITY: 3,.860 

BACK UP COMPUTAT!OHS 
m==•a•====ccca~aa=== 

CY/POUR = 6.85 X 40 FT X 1.63 COB> = 447 CY 

POURING HOURS = 447 CY/(60 CY/HR X 50/60 X 0.85) • 10.51 HRS 

ADVANCE RATE = 46 FT/3 SHIFT CYCLE 

CONSTRUCTION SCHEDULE : 
-----------------------

Cl) LEARNING CURVE 200 LF/40 X 6.50 = 10 CYCLES 
(2) CURVES 200 LF/40 X .20 :: 25 II II 

(3) REMAINING 3468 LF/40 = 87 II 
II 

(4) DELAYS 4 CYCLES 
----------

TOTAL CYCLES 126 CYCLES 

EQUIPMENT 
OPERATING HOURS = 126 X 30 = 3,.780 HRS 

LF 
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PRf.!1JECT:· .:>USITNA ... ALASKA FILE + 1494X EST. u~..Ll REV. RAM D 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,.1984 

COST ANALYSIS 
•~===p==================u===••=•m======================================~==•=••• 

ITEM: DIVERSION TUNHEL CLIHING) 

TUNNEL CONCRETE PARAMETERS: 

QUANTITY: 

LENGTH 
PERIMETER 
CY/LF CAVG) 
OVERBREI11< FACTOR 
FORt1 LENGHT 
POURIHG RATE 
MINUTES/HR 
EFFICIENCY FACTOR 

REINFORCING : LBS/CY 

WORK lNG SCHEDULE : SHIFTS/DAY 
HOURS/SHIFT 

SCHEDULE PARAMETERS : LEARNING CURVE 
ALIGNMENT CURVE 
CYCLE DELAYS 

3,860 LF 

3860.00 FT 
146.00 FT 

6.85 
1.63 

40.00 FT 
60.00 CY/HR 
50.00 
0.85 

110.00 

2.00 SHIFTS 
10.00 HOURS 

200.00 LF 50.00 ~ 
200.00 LF 20.00 ~ 

2.00 CYCLES 
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PROJECT:- ciUSITNA .. ALASKA . FILE • 1494X EST. Ot:.tJ REV. RAM D 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,.1984 

COST ANALYSIS 
:c===========u=~=========~=•a=••2~=~=========3==•a~m•===••=========•==~•·~~=••• 

ITEI'1: TAILRACE 110D HORSESHOECLINING) QUANTITY: 3,.300 LF 

·.1 ; ---------------~----------**->~c* MANPOlJER *-'fC**----------------------------------

-.1 
~, 

CODE ITEI1/ACTIVITIES QTY UN IT CREW PF MANHOURS $/HR TOTAL COST 

1 CONCRETE PLACING 29732 CY 13. 1.00 11500 36.52 419,.979 
2 CLEP.HING 29732 CY 7. 1. 00 644~ 36. 3e~ 234,.029 
3 STRIPPING 400000 SF 11. 1.00 10120 38.44 389,.012 
4 ERECTING STEEL FORMS 400000 SF 11. 1.00 10120 38.44 389,.012 
5 REINFORCING 1550010 LBS 10. l.Elf.l 7750 42.18 326,.894 
---------------------------------------------------------------------------
TOTAL l'lANHOURS & LABOR COST 

EQU 1 PI1ENT TYPE 

CUNC PU~1P ( 106CY /HR) 
VIBRATOR (EXTERNAL) 
CO~PRESSOR (600 CFM) 
AGITATOR CARS 
LOCO 25T 

TOTAL EOU I Pf'lENT COSTS 

NO. 

1.00 
8.00 
1.08 
5.00 
1.80 

~ 

4593E} 

OPR HOURS DUTY $/HR 

920.00 0.80 58.00 
920.00 0.80 1.50 

2760.00 0.60 40.36 
926.00 0.80 23.44 
920.00 0.80 84.06 

MATERIAL DESCRIPTION QUANTITY UNIT $/UNIT 

CONCI~ETE CAT SITE) 31000 CY 80.00 
REINFORCII~G ( 110 LBS/CY 1550010 LBS 0.20 
STEEL FORMS (40 FT/SET) 4612 SF 40.00 
FORM HARDWARE & OIL 400000 SF 1.00 
FORI1 LUI18ER 20000 BF 0.40 
WATER LIHE 3300 LF 10.00 
AIR LINE 3300 LF 10.00 
ELECTRIC SUPPLIES 3300 LF 50.00 

ST & S 10.~ OF LABOR 

TOTAL MATERIAL AND SUPPLIES COSTS 

1 .. 758,.930 

TOTAL COST 

36,.799 
8,.831 

66,.836 
86,.259 
61..868 

260,.595 

TOTAL COST 

2,.480,.000 
310 .. 001 
184,.480 
400,.000 

7,.999 
33,.000 
33,.000 

165,.0em 
175,.893 

3,.789,.374 

------------------------------------------------------------------~--------
SUt1MARY: ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL 
-----~---------------------------------------------------------------------

TA ILRHCE f·JOD HORSESHOE (L I 3300 Lf 17589~0 260595 378937 4 5,.808,.899 
1760.27 UNIT COSTS 533.01 78.97 1148.30 
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=•••===A=~\==============••••2•s=••••••a=====~=====~==~•=•===~\====••=====• . ' FILE * 1494X EST. w~d REV. RAM D 
DATE: FEB. 13"1984 

PF'UJECT :'·~US ITNA" ALASKA 
SUBJECT: TUNNEL CONCRETE 

COST ANALYSIS 
•====~======================•===~m=~=c~======~=========za~==============•==••=• 

,.. 

ITEM: TAILRACE MOD HORSESHOE!LINING) QUANTITY: 

ITEM CRITERIA 
THE TAILRACE TUNNEL HAS THE FOLLOWING COMPONEHTS

SI-IAPE FACTOR = 1. 0196 
PERIMETER = 115.31 FT 

3"300 LF 

THE TAILRACE TUNNEL CONCRETE OPERATION WILL BE PERFORMED USING 
THE SAI1E CREWS AS OUTL[NED IN DIVERSIOH TUNNEL. 

SCHEDULE: 

,.... 

POUR CONCRETE 
CLEANUP 
STRIP FORM 
ERECT FOI~I1S 

-"- ~ 

<SHIFT t: D . (SHIFT t=2) (SHIFT t:3) 
----------------------------

--------------
-------------
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EST. UcB REV. RAM D 

DATE: FEB. 131'1984 
l 

PROJECI: .... SUS I TNA I' ALASKA FILE + 1494X 
SUBJECT: TUNNEL CONCRETE 

COST ANALYSIS 
==~=~~=-======================~=====a============~===================~=•~•=====• 

~ 

ITEM: TAILRACE 110D HORSESHOE ( L I HI HG) QUANTITY: 31'300 LF 

BACK UP COMPUTATIONS 
a===m=~z=ccm======== 

CY/POUR = 4.27 X 40FT X 2.11 COB) = 368 CY 

POURING HOURS = 360 CY/(66 CY/HR X 50/60 X 0.85) • 8.48 HRS 

flDVAHCE RATE = 40 FT /3 SHIFT CYCLE 

CONSTr.!UCTIOH SCHEDULE : 
-----------------------

Cl) LEARNING CURVE 
(2) CURVES 
(3) REt'IAlNING 
C4) DELAYS 

TOTAL CYCLES 

EQUIPMENT 

200 LF/40 X 0.50 = 10 CYCLES 
"" B II II 

3188 LF/46 a 78 II II 

4 CYCLES 

92 CYCLES 

OPERATING HOURS • 92 X 38 • 2~760 HRS 
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COST ANALYSIS 
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ITEM: TAILRACE MOD HORSESHOECLINING) QUANTITY: 

TUNNEL CONCRETE PARAMETERS: 

REINFORCING : 

LENGTH 
PERIMETER 
CY/LF CAVG) 
OVERBREAK FACTOR 
FORM LEHGHT 
POURING RArE 
MINUTES/HR 
EFFICIENCY FACTOR 

LBS/CY 

WORK IHG SCHEDULE : SHIFTS/DAY 
HOURS/SHIFT 

SCHEDULE PARAMETERS : LEARNING CURVE 
ftL I GNMENT CURVE 
CYCLE DELAYS 

31'300 LF 

3300.00 FT 
115.31 FT 

4.27 
2.11 

40.00 FT 
60.00 CY/HR 
50.00 
0.85 

110.00 

2.00 SHIFTS 
10.00 HOURS 

200.00 LF 50.00 r. 
200.00 LF 20.08 r. 

2.00 CYCLES 
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PROJECT~ ·.;USITHA .. ALASKA FILE + 1494X EST. Ot.d REV. RAM D 
SUBJECT: TUNNEL CONCRETE · DATE: FEB. 13 .. 1984 

COST ANALYSIS 
a============================D========c=========•==m==••=a=========•====•••~••• 

ITEM: PENSTOCK 24"ID SHAFT <LINING) QUANTITY: 1..000 LF 

--------------------------**** MANPOWER **-k*----------------------------------
CODE ITEM/ACTIVITIES QTY UNIT CREW PF MANHOURS $/HR TOTAL COST 

1 CONCRETE PLHCING 12423 CY 13. 1.00 7HJ0 36.52 259 .. 291 
2 CLEANING 12423 CY 7. 1. 00 3976 36.34 144 .. 487 
6 I~·Nb-·GURVED-fiitmMS 24000 SF 15. 1.00 7207 38.48 277 .. 325 
3- STR HlF.tNC,. 80000 SF 11. 1.00 6248 38.44 240,.173 
4 
5 

i;;RiftG+Hffi 51"EEb- ~QRMi 80000 SF 11. 1. 00 6248 38.44 240 .. 173 
REINFORCING 1178540. LBS 10. 1.00 5892 42.18 248,.524 

---------------------------------------------------------------------------
TOTAL l"1AHHOURS & LABOR COST 36671 1..409,. 975 

EQU IPtlENT TYPE HO. OPR HOURS DUTY $/HR TOTAL COST 

CO~'C PUMP ( 100CY /HR) 
VIBRfHOR (EXTERNAL) 
COtPRESSOR (600 CFM) 
AGITATOR CARS 
LOCO 25T 

TCTAL EQUIPMENT COSTS 

i"IATER IAL DESCRIPTION 

CONCRETE CAT SITE) 
REIN?ORCING (110 LBS/CY 
STEEL FORt'IS (40 FT/SET) 
FORM HARDWARE & OIL 
PLYWOOD CCURVED) 
FORI1 LUMBER 
WATER LINE 
AlR LIHE 
ELECTRIC SUPPLIES 

ST & S 10.% OF LABOR 

L00 
8.00 
1. 00 
5.00 
1.00 

568.00 0.80 
568.00 0.80 
568.00 0.60 
568.00 0.80 
568.00 0.80 

50.00 
1.50 

40.36 
23.44 
84.06 

QUANTITY UNIT $/UNIT 

12422 CY 
1178540 LBS 

5000 SF 
80000 SF 
27000 SF 
58000 BF 

1000 LF 
1000 LF 
1000 LF 

80.00 
0.20 

40.00 
1.00 
0.70 
0.40 

10.00 
10.00 
50.00 

22,.719 
5,.452 

13 .. 754 
53,.255 
38,.196 

133,.380 

TOTAL COST 

993,.760 
235,.707 
200,.000 

88,.000 
18,.899 
23 .. 199 
10 .. 000 
10,.000 
50,.000 

140 .. 997 
-~-------------------------------------------------------------------------
TOTAL t1ATER I AL AND SUPPL I ES COSTS L 762,.565 

-----------------------------~---------------------------------------------
SUMi•1ARY: ITEt1 QUANTITY LABOR EQUIPMENT M&S TOTAL 
--~-------------------------------------------------------------------------

PEHSTOCI< 24" ID SHAFT (LIN 
- ~-UNIWSTS- .._ 

1m:m LF - 1409975 133380 1762565 
.09. 9 .. <133 .• 176~ 

3,.305,.920 
3305.92 

.· l 
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SUBJECT: TUNNEL CONCRETE DATE: FEB. 13~1984 

COST ANALYSIS 
2~=~====~==:=c======~====~=======c=====z===a=a•=•a=====caa=========a=a•a•~a••=~ 

ITEM: PENSTOCK 24~ID SHPFT (LINING) QUANTITY: 1..000 LF 

ITEM CRITERIA 
THE PENSTOCK SHAFT HAS A v£RTICAL DROP OF 600 FT. THE HORIZONTAL LENGTH OF 
APPRll>~U·JATEL Y 208FT FROM THE INTAKE AND ANOTHER 200FT LEAD IHG TO THE PH 
IS INCLUDED IN THE ABOVE TOTAL LENGHT. 

CY OF CONCRETE (1) VERTICAL SHAFT 
(2) HORIZONTAL 
(3) ELBOWS (W/08) 

4.45 CY/LF X 400 = 1780 CY 
4.45 CY/LF X 200 = 890 CY 
2 X 4022 CY = 8044 CY 

v 

THE PENSTOCK SHAFT COUCRETE OPERATION WILL BE PERFORMED USING 
THE CREhiS OUTLINED UNDER DIVERS ION TUNNEL. 
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PROJEC-1.~ 'SUSITHA,.ALASKA FILE + 1494X EST. v ... B REV. RAM D 
SUBJECT: TUt·IHEL CONCRETE DATE: FEB. 13 .. 1984 

COST ANALYSIS 
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ITEM: PENSTOCK 24 .. ID SHAFT (LINING) QUANTITY: 1..000 LF 

BACK UP COMPUTATIONS 
====•c===zacau••ca:~ 

VERTICAL SHAFT: 
CY/POUR = 4.45 X 30 FT X 1.64 (08) = 219 CY 
POURING HOURS • 219 CY/(40 CY/HR X 50/60 X 0.85) = 7.73 HRS 
ADVANCE RATE • 30 FT/3 SHIFT CYCLE (10 HR) 

HORIZONTAL: 

ELBOWS: 

CY/POUR = 4.45 X 30 FT ~ 1.64 (08) = 219 CY 
POURING HOURS a 219 CY/C38 CY/HR X 58/60 X 0.85) = 10.31 HRS 
ADVANCE RATE = 30 FT/3 SHIFT CYCLE (12 HR) 

CY/POUR = 25.60 CY/LF X 18 FT X 1.0 a 256 CY 
POURING HOURS • 256 CY/C3B CY/HR X Sfl/6fl X 0.85) = 12.EJ5 HRS 
ADVANCE RATE = H:1 FT /3 SHIFT CYCLE ( 12 HR) 

CONSTRUCTION SCHEDULE : 
-----------------------

(1) CURVES 200 LF/10 
40B LF/30 
400 LF/30 

• 20 n 

= 14 
II 

(2) VERTICAL SHAFT 
(3) HORIZONTAL 
(4) DELAYS 

TOTAL CYCLES 

EQUIPMENT 

"' 14 II II 

2 CYCLES 

5B CYCLES 

OPERATING HOURS a 20 X 36 + 14 X 38 + 14 X 36 + 2 X 30 
11: 1704 HRS 

~ ~ "~' ~ 
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PROJECT;·~ SUS ITNA ... ALASKA 
SUBJECT: TUHNEL CONCRETE 

COST ANALYSIS 

FILE + 1494X EST. O~d REV. RAM D 
DATE: FEB. 13,1984 

mc==================~=======••==:caa==========n2•cammc=mmamm============••o=•=• 

ITEM: PENSTOCK 24'ID .SHAFT (LINING) OUAHTITY: 

TUNNEL CONCRETE PARAMETERS: LENGTH 
PERIMETER 
CY/LF CAVG) 

1...000 LF 

1000.00 FT 
75.40 FT 
12.42 

OVERBREAK FACTOR (INCLUDED) 
FORM LENGHT 

1.00 
30.00 FT 
38.00 CY/HR 
50.00 

POURING RATE 
MINUTES/HR 
EFFICIENCY FACTOR 

REINFORCING : LBS/CY' 

WORKING SCHEDULE : SHIFTS/DAY 
HOURS/SHIFT 

SCHEDULE PARAMETERS : LEARNING CURVE 
ALIGNMENT CURVE 
CYCLE DELAYS 

0.85 

110.00 

2.00 SHIFTS 
18.00 HOURS 

100.00 LF 50.00 r. 
200.00 LF 20.00 r. 

2.00 CYCLES 

_____ ....... ______ _ 
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PROJEC1~ BUSITHA~ALASKA 
SUBJECT: TUNNEL CONCRETE 

FILE • 1494X EST. weB REV. RAM D 
DATE: FEB. 13~1984 

COST ANALYSIS 
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ITEM: OUTLET TUNNEL 28 ID (LIHING) QUANTITY: 2~100 LF 

--------------------------**** MANPOWER ****----------------------------------
CODE ITEM/ACTIVITIES QTY UHIT CREW PF MAHHOURS $/HR TOTAL COST 

1 
2 
6 
3 
4 
5 

CONCRETE PLACING 18612 CY 13. 1.00 7150 36.52 26L 117 
CLE~lt~ ING 18612 CY 7. 1. 00 4004 36.34 145,.505 
MAKING CURVED FORMS 22000 SF 15. 1.00 6606 38.48 254,.198 
STRIPPING 195000 SF 11. 1. 00 '6292 38.44 241,.864 
ERECTING STEEL FORMS 195008 SF 11. 1.00 6292 38.44 241 .. 864 
RE II'IFOf~C ING 1300000. LBS 10. 1.00 6500 42. 18 274,.169 

----------------------------------------------------------------------------
TOTr1L I"IANHOURS 8. LABOR COST 

EQU IPt1ENT TYPE 

CONC PUMPC10ElCY/HR) 
VIBRATOR CEXTERNAL) 
COl'"IPRESSOR ( 600 CFM> 
AGITATOR CARS 
LOCO 25T 

TOTAL EQU IPI1EHT COSTS 

MATERIAL DESCRIPTION 

CONCRETE (AT SITE) 
l~EIHFORCHtG (1 HJ LBS/CY 
STEEL FORMS C40 FT/SET> 
FORM HARDWARE & OIL 
PL~~OOD CCURVED) 
FOf.!i~J LUMBER 
WATER LINE 
AIR LINE 
ELECTRIC SUPPLIES 

ST & S 10.Y. OF LABOR 

. 36844 

NO. OPR HOURS DUTY $/HR 

1.00 
8.00 
1.00 
5.00 
1.00 

572 .em 0. 80 
572.00 0.80 
572.00 0.60 
572.00 0.80 
572.00 0.80 

50.00 
1. 58 

40.36 
23.44 
84.06 

QUANTITY UNIT $/UN!T 

19500 CY 
1300000 LBS 

5800 SF 
195000 SF 
25000 SF 
55000 BF 

2100 LF 
2100 LF 
2100 LF 

80.00 
0.20 

40.00 
1.00 
0.70 
0.40 

1f.l.00 
10.00 
5EJ.00 

1..418,. 721 

TOTAL COST 

22,.8?9 
5 .. 491 

13 .. 851 
53 .. 630 
38,.465 

134 .. 319 

TOTAL COST 

L560,.000 
259 .. 999 
200 .. 000 
195,.800 

17" 499 
2C,999 
21,.000 
21 .. 000 

105,.000 
14L872 

-----------------------------------------------------------------~---------
TOTAL t1ATER IAL AHD SUPPLIES COSTS 2,.543,.372 

-----------------------------------------------------·----------------------
SUI·ii1AR'r: ITEM QUANTITY LABOR EQUIPMENT I"I&S TOTAL 
---------------------------------------------------------------------------

OUTLET TUNNEL 28 ID CLIH 2100 LF 1418721 134319 2543372 4,.096 .. 412 
. 1950.67 UNIT COSTS 675.58 63.96 1211.13 
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PROJECT:- ·oUS I TNA .. ALASKA FILE • 1494X EST. Oc.d REV. RAM D 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13,.1984 

COST ANALYSIS 
ea•=2;=================-•==~••••••••===c====sa=•=•====•==••••=======u==z••===&•u 

ITEM: OUTLET TUNNEL 28 ID <LIHIHG) QUANTITY: 2 .. 1ee LF 

ITEM CRITERIA 
THE OUTLET FACILITY TUNNEL AS SHOWN ON DRAWING WA SKC 4e3624 IS COMPOSED 
OF THE FOLLOWING COMPONENST: <DOES NOT INCLUDE GATE STRUCTURE) 

CY OF CONCRETE ( 1) HOR 'UIZONTAL 
(2) 2 ELBOWS 
(2) INCLINE 
(3) SLOPING 8.0Y. 

TOTAL (W/0 OB) 

5.15 CY/LF X tee • 515 CY 
7.e0 CY/LF X 25e c 1750 
5.15 CY/LF X 28e D 1445 CY 
5.15 CY/LF X 1470= 7570 CY 
--------------------------

1128e CY 

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

FORM MAKING - 1 FOREMAN 
10 CARPENTERS 
4 HELPERS 
--------~------------

15 ~EH CAVG $ 38.48/HR) 

! • • 
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PROJEC1"f "SUS ITNA ... ALASKA FILE + 1494X EST. ltc.8 REV. RAM D 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13 ... 1984 

COST ANALYSIS 
•c•=========c==========c==m•••a====a=•=az=====ma•=••====•c=============••=====• 

iTEM: OUTLET TUNNEL 28 lD CLINIHG) QUANTITY: 2,.100 LF 

BACK UP COMPUTATIONS 
c=============x===== 

INCLINED 45 DEG SHAFT: 
CY/POUR = 5.37 X 30 FT X 1.65 COB) = 266 CY 
POURING HOURS c 266 CY/(40 CY/HR >< 50/60 X 0.85) = 9.39 HRS 
ADVANCE RATE ~ 30 FT/3 SHIFT CYCLE (10 HR) 

HORIZONTAL: 

ELBOWS: 

CY/POUR = 5.37 X 30 FT ~ 1.65 COB) = 266 CY 
POURING HOURS = 266 CY/(50 CY/HR X 50/60 X 8.85) = 7.51 HRS 
ADVANCE RATE • 30 FT/3 SHIFT CYCLE (10 HR) 

CY/POUR = 7.0 CY/LF X 20FT X 1.65 = 231 CY 
POURING HOURS = 231 CY/C30 CY/HR X 50/60 X 0.85) = HJ.87 HRS 
ADVANCE RATE • 20 FT/3 SHIFT CYCLE (12 HR) 

SLOPING Sr.: 
CY/POUR = 5.37 X 40 X 1.65 COB) = 355 CY 
POURING HOURS = 355 CY/(68 CY/HR X 50/60 X 0.85) = 8.35 HRS 
ADVANCE RATE = 40 FT /3 SH 1FT CYCLE ( 10 HR) 

CONSTRUCTION SCHEDULE : 
-----------------------

(1) HORIZONTAL 
(1) ELBOWS 
(2) IHCLINE 45 DEG 
(3) SLOPING 8r. 
(4) DELAYS 

TOTAL CYCLES 

EQUIPMENT 

• 100 LF/30 
250 LF/20 
280 LF/30 

1470 LF/40 

= 3 CYCLES 
c 13 U II 

... 10 
= 37 II II 

2 CYCLES 

65 CYCLES 

OPERATING HOURS = 3 X 30 + 13 X 12 + 10 X 30 + 37 X 38 
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PROJECT:-.:jUSITHA .. ALASKA FILE+ 1494X EST. Ot.d REV. RAM D 
SUBJECT: TUHHEL CONCRETE DATE: FEB. 13,.1984 

COST ANALYSIS 
=••======================:=a•=•==•===============~======~===============•==~•=• 

ITEt'l: OUTLET TUNHEL 28 ID CL IN lNG) QUANTITY:. 

TUNNEL CONCRETE PARAMETERS: LENGTH 
PERIMETER 
CY/LF CAVG) 

2,.100 LF 

2100.00 FT 
88.00 FT 
5.37 

OVERBREAK FACTOR CIHCLUDED) 
FORM LENGHT 

1.65 
40.00 FT 
50.00 CY/HR 
50.00 

POURIHG RATE 
MIHUTES/HR 
EFFICIEHCY FACTOR 

REINFORCING : LBS/CY 

WORKING SCHEDULE : SHIFTS/DAY 
HOURS/SHIFT 

SCHEDULE PARAMETERS : LEARHIHG CURVE 
CYCLE DELAYS 

0.85 

110.00 

2.00 SHIFTS 
10.00 HOURS 

100.00 LF 50.00 Y. 
2.00 CYCLES 
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PROJECI: ,·JUS ITNA .. ALASKA 
SUBJECT: TUNHEL CONCRETE 

· FILE + 1494X EST. u~d R£V. RAM D 

COST AHALYSIS 
DATE: FEB. 13~1984 

==s==~===============m:=====••m==c=s3am==~===~z===w=cacaae~============a•a••••• 

ITEM: PENSTOCK 15~ID STEEL <LIHIHG) QUAI'HITY: 400 LF 

--------------------------**** MANPOWER *~~--~--------------------------------
CODE ITEM/ACTIVITIES QTY UNIT CREW PF MANHOURS $/HR TOTAL COST 

1 
2 

CONCRETE PLACIHG 
CLEAHING 

-------------------------------------------------------------------------------
1020 CY 13. 1.00 
1020 CY 7. 1.00 

1500 36.52 
840 36.34 

54,779 
30,525 

TOTAL i1ANHOURS & LABOR COST ----------------------~~----------------------------------------------------
2340 85,305 

EQUIPMENT TYPE NO. OPR HOURS DUTY $/HR TOTAL COST 
----------------------------------------------------------------------------CONC PUHPC108CY/HR) 

VIB~ATOR (EX"I"ERNAL) 
COMPRESSOR (600 CFM> 
AGITATOR CARS 
LOCO 25T 

1.00 .. 
8.00 
1.00 
5.€10 
1.00 

60.00 0.80 
60.00 0.80 

120.00 0.60 
120.00 0.80 
120.00 0.80 

50.00 
1.50 

40.36 
23.44 
84.06 

2,399 
575 

2 .. 905 
11... 251 
81'069 ---------------------------------------------------------------------------TOTAL EQUIPMENT COSTS 25,202 

MATERIAL DESCRIPTION QUANTITY UNIT $/UNIT TOTAL COST 
-----------------------------------------------~-----·----------------------CONCRETE (AT SITE) 2040 CY 80.00 163,200 STEEL LINER 300000 LBS 2.50 750,600 lJATER LINE 480 LF 10.00 4,000 AIR LIHE 400 LF 10.08 4,800 ELECTRIC SUPPLIES 4Em LF 50.80 20 .. 000 ST & S 18.X OF LABOR 8,530 
---------------------------------------------------------------------------TOTAL !'lATER IAL AND SUPPLIES COSTS 949,730 

-----------------------------------------------------------------~--~-~-----SUtlMARY: ITEM QUANTITY LABOR EQUIPMEHT M&S TOTAL 
--------------------------------------------------------------------·-------PENSTOCK 15 .. ID STEEL CLIN 

UNIT COSTS 
400 LF 85305 

213.26 
25202 949730 
63.01 2374.32 

110060,237 
21650.59 
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PROJECT .. ·BUSITNA .. ALASKA 
SUBJECT: TUNNEL CONCRETE 

COST ANALYSIS 

FILE + !494X EST. w~d REV. RAM D 
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ITEM: PENSTOCK 15#ID STEEL <LINING) QUANTITY: 400 LF 

ITEM CRITERIA 
THE SIX 15#ID STEEL LINED PENSTOCKS LEADING FROM THE POWER INTAKE TUNHEL 
TO THE POWERHOUSE IS APROXIMATELY 200 FT LONG. 

CY OF COHCRETE < 1) HOR IZONTAL 2.88 CY/LF X 200 • 576 CY 

THE PEHSTOCK SHAFT CONCRETE OPERATION WILL BE PERFORMED USING 
THE CREWS OUTLINED FOR THE DIVERSION TUNNEL. 
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PROJECT:·· ~USITNA~ALASKA 
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ITEf"l; PENSTOCK 15 .. ID STEEL CL IN ING) QUANTITY: 4H0 LF 

BACK UP COMPUTATIONS 
=====z============== 

HORIZONTAL: 
CY/POUR = 2.88 X 40 Fl' X 1.77 COB) ~ 205 CY 
POURING HOURS = 205 CY/(50 C'(/HR X 50/60 X 0.85) = 5.76 HRS 
ADVANCE RATE ~ 40 FT/3 SHIFT CYCLE (10 HR) 

CONSTRUCTION SCHEDULE 
------~----------------

(1) HORIZONTAL 
(4) DELAYS 

TOTAL CYCLES 

EQUIPMENT 

200 LF/40 a 5 I! II 

1 CYCLES 

6 CYCLES 

OPERATING HOURS = 6 X 30 a 180 HRS X 2 = 360 HRS 
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PROJECT: 3USITNA .. ALASKA FILE + 1494X EST. w .... d REV. RAM D 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 13 .. 1984 

COST ANALYSIS 
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!TEM: PENSTOCK 15 .. ID STEEL (LINING) QUANTITY: 400 LF 

TUNNEL CONCRETE PARAMETERS: LENGTH 200.00 FT 
PERIMETER 47. 12 FT 
CY/LF CAVG) 2.88 
OVERBREAK FACTOR (INCLUDED) 1. 77 
FORM LENGHT 40.00 FT 
POURING RATE 50.00 CY/HR 
MINUTES/HR 50.00 
EFF~CIEHCY FACTOR 0.85 

REINFORCING : LBS/CY 110.00 

WORKING SCHEDULE : SHIFTS/DAY 2.00 SHIFTS 
HOURS/SHIFT 10.00 HOURS 

SCHEDULE PARAMETERS 

CYCLE DELAYS 2.00 CYCLES 
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PROJECT: -·.;;us ITNA .. ALASKA . FILE + 1494X EST. Or:.d REV. l LEVY 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24~1984 

COST ANALYSIS 
••a==~==m======~===========••=a==•••••m=====••====accammmm==acc====•==••••••••• 

ITEM: TUNNEL SLAB CONCRETE QUANTITY: 1..690 CY 

--------------------------*>~ MANPOWER ****--------------~-------------------
CODE ITEM/ACTIVITIES QTY UNIT CREW PF MAHHOURS $/HR TOTAL COST 
--------~---------------------------------------------------------------------

1 
2 
5 

CONCRETE PLACING 
CLEANING 
REINFORCING 

1690 CY 13. 1.00 
1690 CY 7. 1.00 

152100 LBS 10. 1.00 

700 36.52 
828 36.34 
760 42. 18 

2288 

25,563 
30,.089 
32,.056 

87 .. 710 TOTAL 11ANHOURS & LABOR COST 

EQUIPMENT TYPE NO. OPR HO'!!<S DUTY $/HR TOTAL COST 
------------------------------------~-------------------------------------

CONC PUI1P ( 10BCY /HR) 
VIBRATOR CEXTERNAL> 
Cot·tPRESSOR ( 600 CFM) 
AGITATOR CARS 
LOCO 25T 

TOTAL EQUIPMENT COSTS 

1.00 
8.00 
1.00 
5.00 
1.80 

56.00 0.80 
56.00 0.80 
56.00 0.60 
56.80 0.80 
56.00 0.80 

50.00 
1.50 

40.36 
23.44 
84.06 

MATEF~ IAL DESCRIPTION QUANTITY UNIT $/UNIT 

CONCRETE CAT SITE) 1775 
REINFQRCIHG (110 LBS/CY 160000 
LUI18ER 2000 
WATER LINE 870 
AIR LINE 870 
ELECTRIC SUPPLIES 870 

ST & S 10.7. OF LABOR 

TOTAL MATERIAL AND SUPPLIES COSTS 

SUJ·It·1ARY: ITEM 

TUNNEL SLAB CONCRETE 
UN!T COSTS 

QUANTITY 

1690 CY 

CY 80.00 
LBS IL20 
BF 0.40 
LF 10.00 
LF 10.00 
LF 50.00 

LABOR EQU I PI1ENT M&S 

87710 
51.90 

13150 244470 
7.78 144.66 

2 .. 239 
537 

1 .. 356 
5,250 
3 .. 765 

13 .. 150 

TOTAL COST 

142 .. 000 
31 .. 999 

799 
8,700 
8,700 

43 .. 500 
8 .. 771 

244 .. 470 

TOTAL 

345 .. 330 
204.34 

! ,... '?<cAW ... """'*··--L_~~ .......... - .. ,.,,. '"'*'w"'"""''*"''_'_'""''"'·'•·•-~·"'"" ~ j,; 

.~ .. .. 

,~ . . , 

l 
I 

I 

I 
l 
1 

I 
I . 
l 
l 

l 
l 
I 

I l 
I 

ll 

I:;:; ~~· 
:~ 



•' o ' I .~ t--· ...., -.... . . .. - . . . 
. ... 

j. ~ ' ,.,.,. 
" ..... d~l 

....... ...__ 
~#- • _; 

...... 
f,.- . ,.; ~ 

..._,. . ·-•··· '"~1 .· ~~ 3 .._ --"" t.t'l 

••• • •=••••~=•= ••• ••:a • •••• •·•• •• w:Ja •l!llaa • a • •• :a a ••• • ••• au a • • • a a a :cr. 1,..--...\a ••• • a • a • 111 a • 

PROJECT: ~::iUS ITHA .. ALASKA 
SUBJECT: TUNNEL CONCRETE 

·' .•• -1 ~ 

COST AHALYSIS 

FILE + 1494X EST. Oc8 REV. L LEVY 
DATE: FEB. 24,.1984 

=a=~Q~================•Q===~Q====~•=~Q=•=======c•=~am===•==•mm=========~•~••=au 

ITEM: TUNNEL SLAB CONCRETE QUANT In': 1,.690 CY 

BACK UP COMPUTATIONS 
ca=~•c===a•m•••a=~== 

CY = 1690 CY X 1.33 COB) = 2248 CY 

POURING HOURS = 2248 CY/(60 CY/HR X 50/60 X 0.90) .. 50.00 HRS 

CONSTRUCT! O~J SCHEDULE : 
-----------------------

C 1) SLAB 
(2) DELAYS 

TOTAL 

EQUIPMENT 

50 HRS 
6 HRS 

OPERATING HOURS ~ 56 

• 50 HRS 
= 6 HRS 

56 HRS 
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PROJEcr:·""'..lUSITNA,ALASKA FILE + 1494X EST. Clt.d REV. L LEVY 
SUBJCCT: TUNNEL CONCRETE DATE: FEB. 24 .. 1984 

COST ANAL YS IS 
z====~===========~=~=========a•=======c=======~~========•===========a••~•Q=~=•• 

ITEI-1: TUNNEL SLAB CONCRETE QUANTITY: 1..690 CY 

ITEM CRITERIA 
THE TUHHEL SLAB WILL BE USED AS THE INVERT OF THE ACCESS TUNNEL 

WORKING SCHEDULE : SHIFTS/DAY 2.00 
HOURS/SHIFT 10.00 
MINUTES/HOURS 50.00 

MATER1AL PARAMETERS : CONCRETE WASTE 5.00 ~ 
ADDITIONAL REINFORCING .00 ~ 
PLYWOOD NUMBER OF USES .00 
LUMBER BF/SF .00 
NUMBER OF STEEL SETS .00 

SCHEDULE PARAMETERS : DELAYS IN CYCLES 2.0 

---------------------------------------------------------------------------SECTION 
DESCRIPTION 

TOTAL 
CY/LF LENGHT 

FORM 
LENGHT 

POUR 
CYtHR 

EFF.R REBAR 
OB FACTOR LBS/CY 

---------------------------------------------------------------------------BASE'SLAB 1690. CY 60. .90 90. 
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PROJEcr:·~~uSITNA~ALASKA FILE + 1494X EST. Ot:d REV. L LEVY 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24~ 1984 

COST ANALYSIS 
==~===============~========••===================•==maacmmm=========m=c==•mauamm 

ITEM: PENSTOCK ACCESS PLUG QUANTITY: 7,.275 CY 

--------------------------**** MANPOWER *~~*----------------------------------
CODE ITEM/ACTIVITIES QTY UNIT CREW PF MANHOURS $/HR TOTAL COST 
--------------·------------------~--------------~------------------------------

1 
2 
5 

CONCRETE PLACING 
CLEANING 
RE H!FORC I tJG 

TOTAL liANHOURS & LABOR COST 

EQUIPMENT TYPE 

7275 
7275 

145500 

NO. 

CY 13. 1.08 
CY 7. 1.08 
LBSHJ. 1.00 

OPR HOURS 

2750 36.52 
1540 36.34 
727 42.18 

5017 

100~429 
55~963 

30"664 

187,.058 

DUTY $/HR TOTAL COST 
' ---------------------------------------------------------------------------

CONC PUMP(100CY/HR) 
Vl.BRATOR <EXTERNAL) 
COMPRESSOR (600 CFM> 
AGITAlOR CARS 
LOCO 25T 

1.00 
8.00 
1.00 
5.00 
1.00 

22!l.00 0.80 
220.80 0.80 
220.00 0.60 
220.00 0.80 
220.00 0.80 

50.00 
1.50 

40.36 
23.44 
84.06 

8,.799 
2 .. 111 
51'327 

20 .. 627 
14 .. 794 

TOTAL EQUIPMENT COSTS 51..661 

t·1ATER IAL DESCRIPTION QUANTITY UNIT $/UNXT TOTAL COST . ---------------------------------------------------------------------------
CONCRETE CAT SITE) 7639 CY 80.00 611.. 120 
REINFORCIHG 152775 LBS 0.20 30,.554 
FORt-I LUi1BER le!000 BF 0.40 3~999 

WATER LINE 300 LF 10.00 3~000 

AIR LINE 300 LF 10.00 3,.000 
ELECTRIC SUPPLIES 300 LF sa. em 15,.000 

ST & S 18.7. OF LABOR 181'705 
---------------------------------------------------------------------------
TOTAL I"'ATERIAL AND SUPPLIES COSTS 685,.380 

---------------------------------------------------------------------------
SUMMARY: ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL 
---------------------------------------------------------------------------

PENSTOCK ACCESS PLUG 
UNIT COSTS 

7275 CY 187058 51661 685380 
25.71 7.10 94.21 
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PROJECT:· · ciUS I TNA ~ALASKA 
SUBJECT: TUNNEL CONCRETE 

COST ANALYSIS 

FILE + 1494X EST. uLd REV. L LEVY 
DATE: FEB. 24~1984 

:~====~=~===================x=a•======;=======c==a=a========zn==========a==~===a 

ITEM: PENSTOCK ACCESS PLUG QUANTITY: 7 .. 275 CY 

BACK UP COMPUTATIONS 
======•======~c===== 

CY/POUR = 7275 X 1.33 (08) = 9676 CY 

POURING HOURS = :96?6 CY/(60 CY/HR X 5EJ/60 X EL9ED ··a 215. HRS 

CONSTRUCTION SCHEDULE : 
---------~-------------

(1) CONCRETE PLIJG
(2) DELAYS 

TOTAL 

EQUIPMENT 
OPERATING HOURS • 220 HRS 

= 215 HRS 
= 5 HP..S 
---·,::--t~.P---..-

220 HRS 
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PROJECT:~~USITHA~ALASKA 
SUBJECT: TUNNEL CONCRETE 

COST ANALYSIS 

FILE + 1494X EST. ULd REV. L LEVY 
DATE: FEB. 24~1984 

==:=== ... :.:.======================•za::zc::~caa::a::a=::======·==========a===============aa,.A:acm:• 

ITEf1: PENSTOCK ACCESS PLUG QUANTITY: 7 .. 275 CY 

ITEM CRITERIA 

WORKING SCHEDULE SHIFTS/DAY 2.00 
HOURS/SHIFT 10.00 
MINUTES/HOURS 50.00 

~ 

MATERIAL PARAMETERS CONCRETE WASTE 5.00 ;'. 
ADDITIONAL REINFORCING 5.00 Y. 
PLYWOOD HUMBER OF USES 0.00 
LUMBER BF/SF 0.0e 
HUMBER OF STEEL SETS 0.00 

SCHEDULE PARAMETERS : DELAYS IN CYCLES 2.0 

---------------------------------------------------------------------------SECTION 
DESCRIPTION 

TOTAL 
CY/LF LENGHT 

FORM 
LENGHT 

POUR 
CY/HR 

EFF.R REBAR 
08 FACTOR LBS/CY 

---------------------------------------------------------------------------PLUG 7275. CY 60. .90 20 
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PROJECTr··..,US ITHA .. ALASKA FILE • 1494X EST. Ch ... .J REV. L LEVY 
SUBJECT: TUNNEL CONCRETE · DATE: FEB. 24 .. 1984 

COST ANALYSIS 
~aanc===============·====~•=a=======•=•==um======mcaQcm••~==============•••=a••m 

ITEM: ACCESS SHAFT LIHIHG 20"ID QUANTITY: 746' LF 

--------------------------**** MANPOWER ****----------------------------------
CODE ITEM/ACTIVITIES QTY UNIT CREW PF MAHHOURS $/HR TOTAL COST 

1 CONCRETE PLACING 2775 CY 13. t.em 2900 36.52 HJ5 .. 907 
2 CLE~~HlNG 2775 CY 7. 1. 00 1624 36.34 59,.016 
3 STRIPPING 46500 SF 11. 1.00 2552 38.44 98 .. 098 
4 ERECTING STEEL FORMS 46500 SF 11. 1.00 2552 38.44 98 .. 098 
5 I~EINFORCING 333000 LBS H). 1.00 1665 42. 18 70 .. 229 
---------------------------------------------------------------------------
TOTOL MANHOURS & LABOR COST 11293 431,.351 

EQUIPt'iEHT TYPE NO. OPR HOURS DUTY $/HR TOiAL COST 

CONC PUMP ( 100CY /liR) 
VIBRATOR CEKTERNAL) 
COMPRESSOR (688 CFM) 
AGITATOR CARS 
LOCO 25T 

1.00 
8.80 
1.00 
5.00 
1.00 

232.00 0.80 
232.00 0.80 
232.00 0.60 
232.00 0.80 
232.00 0.80 

50.00 
1.50 

40.36 
23.44 
84.86 

9 .. 279 
2 ... 22? 
5 .. 618 

21 .. 752 
15,.601 

-----------------------·------~---------------------------------------------
TOTHL EQUIPMENT COSTS 

J1ATER IAL DESCRIPTION 

COHCf~ETE CAT SITE) 
REINFORCING (120 LBS/CY 
STEEL FORt1S (30 FT /SET) 
FORM HARDWARE & OIL 
FORM LUNBER 
LJI-1TER L IHE 
fER LINE 
ELECTRIC SUPPLIES 

ST ~ S lB.X OF LABOR 

QUANTITY UHIT 

4108 CY 
349650 LBS 

1885 SF 
46500 SF 
10000 BF 

740 LF 
740 LF 
740 LF 

$/UNIT 

80.00 
0.28 

40.00 
1.00 
0.40 

Hl.00 
10.00 
58.00 

54 .. 47fJ 

TOTAL COST 

328 .. 640 
69,.929 
75 .. 400 
46 .. 500 

3,.999 
7 .. 400 
7 .. 400 

37 .. 000 
43 .. 135 

--------------~-------------------------------------~----------------------
TOTAL f1ATERIAL AND SUPPLIES COSTS 619 .. 405 

--~-------------------------------------------------------------------------
SUI·1MARY: ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL 
----------------~----------------------------------------------------------

ACCESS SHAFT LINING ~8"1D 
UHIT COSTS 

740 LF 431351 54479 619405 
582.91 73.62 837.03 

L 105,.235 
1493.56 
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PROJEC1':·· ~'SUS! TNA" ALAS!< A 
SUBJECT: TUHHEL CONCRETE 

COST ANALYSIS 

FILE + 1494X 
• EST. ut8 REV. L LEVY 

DATE: FEB. 24,1984 
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ITEM: ACCESS SHAFT LINING 28"ID QUANTITY: 740 LF 

BACK UP COMPUTATIONS 
====•ca=~•a~=•====== 

CY/POUR = 3.75 X 38 FT X 1.41 COB) = 159 CY 
. 

POURING HOURS = 159 CY/(45 CY/HR X 5EJ/6EJ X EJ.8El) • 5.3EJ HRS 

ADVANCE RATE = 38 FT/3 SHIFT CYCLE (8 HR/CYCLE) 

CONSTRUCTION SCHEDULE : 
-~---------------------

(1) REMAINING 
(2) DELAYS 

TOTAL CYCLES 

EQUIPMENT 

748 LF/313 • 25 U II 

4 CYCLES 
----------

29 CYCLES 

OPERATING HOURS • 29 X 24 =.696 HRS 
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PROJECT;···sus I TNA ... ALASKA 
SUBJECT: TUNNEL CONCRETE 

COST ANALYSIS 

FILE # 1494X EST. G~d REV. L LEVY 
DATE: FEB. 24,.1984 

==~==?=====~====~====~==•===•=c•c========~=====z===,=~==================~======= 

ITEM: ACCESS SHAFT L ItHNG 20" ID QUANTITY: 

ITEM CRITERIA 

TUNNEL PARAMETERS : LENGTH 
INSIDE DIAMETER 
EXCAVATED DIAMETER 
SHAPE FACTOR 
INVERT-SPRINGLINE 
INVERT-CROWN 
WIDTH. 

(HORSESHOE) LINING THICKNESS 

WORKING SCHEDULE : 

MATERIAL PARAMETERS : 

SCHEDULE PARAMETERS : 

SHIFTS/DAY 
HOURS/SHIFT 
MINUTES/HOURS 

CONCRETE WASTE 
ADDITIONAL REINFORCING 
PLYWOOD HUMBER OF USES 
LUMBER BF>SF 
HUl1BER OF STEEL SETS 

DELAYS IH CYCLES 

740 LF 

740.00 FT 
20.00 FT 
23.00 FT 

1.00 

18.00 IN 

2.00 
10.00 
50.00 

5.00 ~ 
5.00 P. 
4.00 
2.00 
1.00 

2.0 

--------------------------------------~------------------------------------SECTION 
DESCRIPTION 

TOTAL 
CY /LF LENGHT 

FORM 
LENGHT 

POUR 
CY/HR 

EFF.R REBAR 
08 FACTOR LBS/CY 

------------------------------------------------~---------------------------
2B~"ID SHAFT 740. 20. 45. .80 170. 
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SU8JECT: TUNNEL CONCRETE DATE: FEB. 24~1984 
COST ANALYSIS 

z===~=~====================•=Q==~===~c===========ac==~~2=•=~=========aaa•===••• 

ITEM: BUS SHAFT 9.0~ DIA QUANTITY: 560 LF 

--------------------------**** MANPOWER ****-----------------------------------
CODE ITEJ1/ACTIVITIES CITY UNIT CREW PF MAHHOURS $/HR TOTAL COST 
-----------~-----------------------------·~------------------------------------

1 CONCHETE PLACING 476 CY 13. 1.00 1600 36.52 58 .. 431 
2 CLEANING 476 CY 7. l.ElB 896 36.34 32..,560 
3 STRIPPING 15800 SF 11. 1.00 1408 38.44 54 .. 123 
4 ERECTING STEEL FORMS 15800 SF 11. 1. 00 1408 3!3.44 54 .. 123 
5 REINFORCING 57120 LBS 10. 1.08 285 42.18 12 .. El21 
-------~,-------------··---------------------------------------------- .. ·--------
TOTAL MANHOURS & LABOR COST 

EQUIPMENT TYPE 

CONC PUl1P ( 100CY /HR) 
V1BRATOR (EXTERNAL) 
COMPRESSOR (600 CFM) 
AGITATOR CAR3 
LOCO 25T 

NO. 

1.00 
8.00 
1.00 
5.00 
1.00 

. 5597 

OPR HOURS DUTY $/HR 

128.00 0.80 
128. em 0 . 80 
128.00 El. 60 
128.00 0.80 
128.00 fl.80 

5e.ea 
1.50 

40.36 
23.44 
84.06 

211..260 

TOTAL COST 

5 .. 119 
1 .. 228 
3~El99 

12 .. 001 
B .. 6P.J7 

-----~---------------------------------------------------------------------
TOTAL EQUIPMENT COSTS 

MATERIAL DESCRIPTION QUANTITY UNIT $/Uti IT 

30 .. 057 

TOTAL COST 
~~ .. --------.... ------------------------------------_, ____________________________ _ 

CONCRETE CAT SITE) 
REINFORCING ( l!B LBS/CY 
STEEL FORMS (4EJ FT/SET) 
FSRI1 HORDLJARE & 0 IL 
FORM LUtlBER 
WATER LINE 
AIR LINE 
ELECTRIC SUPPLIES 

ST & S 10.% OF LABOR 

950 CY 
60000 LBS 

1131 SF 
15834 SF 
3000 BF 

560 LF 
560 LF 
560 LF 

80.El0 
0.20 

40.00 
1.00 
0.40 

10.00 
10.00 
sa. em 

76~ aea-
11 .. 999 
45 .. 240 
15 .. 834 

L 199 
5 .. 600 
5 .. 600 

28 .. 00El 
21.. 126 

---------··-----------------------------------------------------------------
TOTAL l1ATERIAL AND SUPPLIES COSTS 210 .. 599 

-----------------------------------~---------------------------------------
Slll"lMARY: ITEM QUANTITY LABOR EuUIPMENT M&S TOTAL 
--------------------------------------~--------------------------~---------

BUS SHAFT 9.0~ DIA 
UNIT COSTS 

560 LF 211260 30057 210599 
377.25 53.67 376.07 

451..916 
806.99 

-- ... ~- ~ ·~· 

-r-\ ..... )' ~:_,.,· ~ : 
'<t 

~' . 
-

.. ! ... 

r 
! ' 

l 
~ 
I 
j • 

l 
I . 
i 
L._. .. r
l 
1 

l 

l '·. 

I 

J 

l 

I 
I 

I 
I 

I 

t q 

l-~-~~-~--
1". Q 



• 0 ~ ~ ' ... "' •. >. • . •. -~· ' .. 1 ~ a.. -
I ;, • - ' / "'• :7 ~ • -J \ - ! - ! , • -. ' f .. -· .-' ~ •.. 

. : • « ,._ J fl _. ,_- ,.. '3 I " ~ , f f .l.~, f _.. • , , • '.., 

• • ... 

r-,. 

-

I 
I 

~~~ 
' ! 
I 
l 
f 

l 
··.\ 

'1 

·1 

i 
' i 

·~--~---~---~-~---'--~-~-

t~ r~ ~ "Jr:'S .... ~ ... 'B\iiJI .. ·- .. ... 
aaaaa!!llla:r.:s~::====,.===•=u=:ne••••zll'l:rac•••• ... •=•••=•o•=a•=·•••ll!••==r'<==••:alll:al!:l':.el••• 

PROJECT·f-'SUS ITNA .. ALASKA 
SUBJECT: TUNNEL CONCRETE 

COST ANALYSIS 

FILE + 1494X F.ST. uL..8 REV. t. LEVY 
DATE.~. FEB. 24 .. 1984 

c=s==~=========~====c========•====~za=============~=~•========================• 

Il'Ef'1: BUS SHAFT 9.0'" DIA QUANTnY: 560 LF 

BACK UP COMPUTATIONS 
~===~==========~J=== 

CY/POUR = 0.85 X 40 FT X 1.90 (OflJ = 65 CY 

POURING HOURS = 65. CY/(30 CY/HR X 50/6EJ X 0.80) = 4.85 HRS 

ADVANCE RATE = 40 FT/3 SHIFT CYCLE ( BHRS/CYCLE) 

CONSTRUCTION SCHEDULE : 
----------------------~ 

(1) REMA!HIHG 
(2) DELAYS 

568 LF/40 m 14 II II 

2 CYCLES 

TOTAL CYCLES 16 CYCLES 

EQUIPMENT 
OPERATING HOURS • 16 X 24 • 384 HRS 
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1 • • .,.. PROJECTf .... oUSITNA .. ALASKA FILE :tt: 1494X EST. CJa::t:J REV. L LEW . 
SUBJECT: TUNNEL CONCRETE DATE: FEB. 24, 1984 f. 

COST ANALYSIS 
•s==~============c======Q======Q==a=======~=============~===•==========ma=~===• 

ITEM: BUS SHAFT 9.0~ DIA QUANTilY: 

ITEM CRITERIA 

TUNNEL PARAMETERS : 

CHORSESHOE) 

WORKING SCHEDULE : 

MATERIAL PARAMETERS : 

SCHEDULE PARAMETERS : 

LENGTH 
INSIDE DIAMETER 
EXCAVATED DIAMETER 
SHAPE FACTOR 
INVERT-SPRINGLINE 
INVERT-CROWN 
WIDTH · 
LINING THICKNESS 

SHIFTS/DAY 
HOURS/SHIFT 
MIHUTESrHOURS 

CONCRETE WASTE 
ADDITIONAL REINFORCING 
LUMBEr< BF /SF 
NUMBER OF STEEL FORM 

DELAYS IN CYCLES 

560 LF 

560.00 FT 
9.00 FT 

10.50 FT 
1.00 

9.00 IH 

2.00 
10.00 
sa. em 

5.00 ~ 
5.00 ~ 
2.00 
1.0a 

2.0 

-------------------·-----~--------------------------------------------------SECTION 
DESCRIPTION 

TOTAL 
CY/LF LENGHT 

FORM 
LEHGHT 

POUR 
CY/HR 

EFF.R 
08 FACTOR 

REBAR 
LBS/CY 

-----------------·----------------------------------------------------------
9.0 .. ID SHAFT 566. 40. 20. .sa 120. 
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PROJECT'~ ··.:iUS I TNA I' ALASKA 
SUBJECT: SURGE CHFit"IBER 

COST ANALYSIS 

FILE * 1494X EST. L .... .J RE~I. L LEVY 
DATE: FEB. 241'1984 

=====~=====================~==============================================a::::o::::::a 

llal. 

SUMMARY: ITEM QUAHTilY LABOR EQUIPMENT M&S TOTAL 
---------------------------------------------------------------------------

SURGE CHr1MBER CONCRIETE 
UNIT COSTS 

5100 CY 842815 117411 963541 
165.26 23.02 188.93 

MANPOWER SUMMARY 

L9231'767 
377.21 

----------------------··----------------------------------------------------
ACTIVITY 

COHCRETE PLACING 
CLEANING 
STIHPPING 
ERECTING STEEL !FORMS 
REINFORCING 

TOTAL r1ANHOURS 

QUANTITY 

5,.1E10 CY 
5 .. !00 CY 

86,.000 SF 
86,.000 SF 

306,.0813 LBS 

NOTE : DAYS BASED om 10 HRS SHIFTS 

... lila. .... - ... ... 

CREW MANHOURS QTY/c1H $/UNIT DAYS 

13. 
7. 

11. 
11. 
10. 

-

625El 0.82 
350El 1. 46 
5506 15.64 
5501:! 15.64 
1538 280.68 

22288 

.. ~ 

44.75 58 
24.94 58 

2 .. 46 58 
2.46 58 
8.21 15 
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~ 

SUBJECT: SURGE CHAt~ER DATE: FEB. 24 .. 1984 
COST AHALYSIS 

~=•==;.================a====m•~==========c=======s=•==c~=•==============~=•ucmc• 

EQUIPMENT SUMMARY 

UHIT COST $/HR TOTALS 
DESCRIPTION TOTAL LABOR CREW OPR HRS MAHHOURS COST 

COMPRESSOR (600 CFM) 40.36 13.60 39.09 299 104 12107 
COHC PUMP(100CY/HR) 56.00 20.00 39.09 399 204 19999 
VIBRATOR CEXTERHAL) L50 e.Ga 39.B9 3199 49 4799 
AGITATOR CARS 23.44 1.46 39.09 1999 74 46879 
LOCO 25T 84.06 17.39 39.09 399 177 33623 

---------------~--------------------~--------------------------------------
TOTALS 6295 608 117407 
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SUBJECT: SURGE CHAMBER DATE: FEB. 24 .. 1984 

COST ANALYSIS 
~====~====================~=======~•==D=c=======a=m======•=============an~cca~• 

ITEM: SURGE CHAMBER CONCRETE QUAHTITY: 5,.100 CY 

-----··--------------------**** MANPOWER ****----------------------------------
CODE ITEI1/ACTIVITIES QTY UN IT CREI.J PF MANHOURS $/HR TOTAL COST 

1 Cot-~Cf~ETE PLAC I NG 5100 CY 13. 1.00 6250 36.52 228 .. 249 
2 CLEANING 5100 CY 7. 1. 00 3500 36.34 127,.189 
3 STf~IPPING 86000 SF 11. 1. 00 5500 38.44 21 L419 
4 ERECTING STEEL FORMS 86000 SF 11. 1. 00 5500 38.44 211..419 
5 REINFORCING 306000 LBS 10. 1. 00 1530 42.18 64,.535 
---------------------------------------------------------~------------------
TOTAL 11ANHOURS & LABOR COST 

EQU1Pl1ENT TYPE 

CONC PUI·JP ( 180CY /HR) 
VIBRATOR CEXTERHAL) 
COMPRESSOR C600 CFM) 
tiG I TATOR CARS 
LOCO 25T 

TOTAL EQUIPMENT COSTS 

NO. 

1. 00 
8.00 
1.00 
5.00 
1.00 

22280 842 .. 815 

OPR HOURS DUTY $/HR TOTAL COST 

500.00 0.80 
500 . fJ0 0 . 80 
500 .. 00 0.60 
500.00 6.80 
500.00 0.80 

50.00 
1.50 

40~36 
23.44 
84.06 

19,.999 
4,.799 

12 .. 107 
46 .. 9?9 
33.,623 

MATERIAL DESCRIPTION QUANTITY UNIT $/UNIT 

117 .. 411 

TOTAL COST 

CONCRETE CAT SITE) 7500 CY 80.00 600 .. 000 
RE INFORC HlG (60 LBS/CY 321300 LBS 0.20 64 .. 259 
PREFAB FORMS 200 SET 800.00 160,.000 
LUl·13ER 15000 BF 0.40 5,.999 
WATER LINE 350 LF 20'. 00 7,.000 
AIR LIHE 350 LF 20.00 7,.BB0 
ELECTRIC SUPPLIES 350 LF 100.00 35 .. 000 

ST & S 10.~ OF LABOR 
. 84 .. 281 

--~~-----~------------------------------------------------------------------
T01AL MATERIAL AND SUPPLIES COSTS 963 .. 541 

----------------------------------~~---------------------------------------
SUi·l1'1A~Y: ITEM QUANTITY LABOR EQUIPMENT M&S TOTAL 
-----------------------------------------------------------------------·----

SUP.GE CHAt1BER. CONCRETE 5100 CY 842815 117411 963541 
165.26 23.02 188.93 

1 .. 923 .. 767 
----- 377.21 UIHT COSTS 
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PROJECT:· ~USITNA .. ALASKA FILE + 1494X EST. Ot.u REV. L LEW 
SUBJECT: SURGE CHAMBER DATE: FEB. 24 .. 1984 

COST ANALYSIS 
=================================a=acm•=======~==========aac=========•••~•===•~ 

ITEl1: SURGE CHAMBER CONCRETE QUANTITY: 5 .. 100 CY 

BACK UP COMPUTATIONS 
====~====m==~mc===== 

·-·---····~ 

t 

liT .• cC· . .. 

CY = 5100 CY X 1.40 COB) a 7140 CY 

POURING HOURS = 7140 CY/(20 £Y/HR X 50/60 X 0.90) = 476. HRS 

I 

COHSTRUCTIOH SCHEDULE : 

(1) WALL CONCRETE 
(2) DELAYS 

TOTAL 

EQUIPMENT 
OPERATING HOURS = 500 

"' 476 HRS II 

= 24 HRS 

500 HRS 
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PRUJECT:~·~USITHA,.ALASI<A FILE :f!: 1494X EST. t..,._d REV. l LEVY 
SUBJECT: SURGE CHP.11BER DATE: FEB . 24,. 1984 

COST AHALVSIS 
•====~==============·======~======~========================================••mea 

ITEM: SURGE CHAMBER COHCRETE QUANTITY: 5 .. 100 CY 

ITEM CRITERIA 

WOf?K I HG SCHEDULE : SHIFTS/DAY 2.00 
HOURS/SHIFT 10.00 
MINUTES/HOURS 58.00 

MATERIAL PARAMETERS : CONCRETE WASTE 5.00 Y. 
ADDITIONAL REINFORCING 5.00 ~ 
l.U:-'tSER BF/SF 2.00 
PREFAB FORMS SETS 200.08 

SCHEDVLE PARAMETERS : DELAYS IN CYCLES 2.0 

__ ,. ____________________________________________ .,,,-------------------------~---
SECT10H 
DESCKlPTION 

TOTAL 
CY /LF LENGHT 

FORM 
LENGHT 

POUR 
CY/HR 

EFF .. R REBAR 
08 FACTOR LBS/CY 

-----------~-------------------------------------~------------·-------------WALL CONCRETE 5108. CY 20. .90 6el. 
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