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TO: See Distribution 

FROM: James R. Plummer 

® 
• w H--w 07ii)rl-

Date: January 16, 

File: P5700.07 .. 09 

1982 

SUBJECT: Susitna Hydroelectric Project cc: D. MacDonald J. Lawrence 
F. Toth J. Hayden Task 9 Estimating/Takeoff 

·Assumptions · R. Lang R. Ibbotson 
R<l Beal D. Lamb 

4. Do Mei1hede N .. Bond 

The following assumptions have been developed for use on the Susitna 
Hydroelectric Project and will be used for the Feasibility Study 
Estimate: 

1. Concrete Mix-For Sizing of Batch Plants 

-Nominal 4,000 psi mix (28 day) 
-Ratios: Water/cement 0.51 

Aggregate/cemen~ 5.74 
-Weight 1bs/cy: Water 

Cement 
Fine Aggregate 
Coarse Aggregate 

2. Reinforcing SteeL 
9Ft/ /c,-z.fl s?F; es 

-Structural slabs & beams 
-Structural walls 
-Shotcrete mesh (6 11

) 

-Shotcrete mesh (9") 

275 
540 

1,250 
1,850 

;j: lb'l./cy 
100 lbs/cy 
80 lbs/cy 
80 1 bs/cy or 1.48 1 bs/sf 
60·lbs/cy or 1.66 1bs/sf -Concrete in underground caverns 

-Devil Canyon main dam & thrust blocks 
100 lbs/cy 

7 lbs/cy 

A review of these items by the project designers has been requested. 

3. Steel Mesh 

Steel mesh (safety protection) will be required for all underground 
work except grout and access galleries of 10 feet or smaller dia
meter c: Mesh wi 11 cover 100 percent. of crowt' from spri ngl i ne to 
springline. It is assumed that a mesh will be left in place in all 
concreted areas and that no additional mesh will be requi~ed as a 
separate item in these areas. This item will be taken off on a 
square foot basis. Pricing will include additional bolting for mesh 
support. Steel mesh will also be required for 100 percen~ of vertical 
or near vertical cuts above concrete structures. Pricing will be 
for complete installation on a square foot basis. 
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4. Underground RocRbolts (High.Yield, Resin tirout) 

Underground rockbolts will be estimated ~s an ''each" basis accord
ing to Schedule 1. Aboveground bolting will be taken off on a 
structure-by-structure basis. Generally 1 inch bolts by 15 feet 
long will be used in a 10 foot by 10 foot pattern for 25 percent 
of the exposed rock side slopes unless otherwise noted or show·n 
on drawings. 

5. Underground Suopor~ 

Underground support will be estimated as shown on Schedule 2 on 
a per ton basis. 

6. Shotcrete 

Shotcreting will be estimated as shown on Schedule 3 on a square 
foot basis. 

7. Surface Preparation 

Surface preparation will be taken as a square foot item for the 
invert of all underground excavation. No surface preparation will 
be listed for inclined (wall) underground surfaces~ Aboveground 
surface preparation will be taken on a square foot basis and be 
identified as horizontal (slab or invert) and inclined (walls) for 
all concrete contact areas. In addition, surface preparation 
quantities will be developed for contact areas of the fill dam 
shells and core/fiiters. 

8. Dental Concrete & Overbreak ,; 
;vlo de/7-fal CJr~/nlr~~" 

A Concrete will be estimated except under the main Watana Damn(l cf/sf 
contact area). The concrete overbreak allowance will include any 
dental concrete needed elsewheree As previously developed, this 
overbreak allowance is as follows: 
Aboveground & Major Underground--

Horizontal (Slab) Surfaces - 1.5 cf/sf concrete contact area 
Inclined {Walls) Surfaces - 1.0 cf/sf concrete contact area 

Tunnels--
o.s• Additional Thickness for Walls & Slabs 

9. Penstock 
A line item for consolidation grouting and contact grouting (behind 
liner) will be developed. 

DM:dmb 
Attachments 

R. Plummer 
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OFFICE MEMORANDUM 

TO: Dave H. MacDonald 

FROM: James R. Plurmner 

SUBJECT: Susitna Hydroelectric Project 
Concrete·Mix Design· 

Dar~: Januai"'Y 20, 1982. 

File: P5700.07.09 

'Reference should be. given to your memo of January 15, 1982. 

1 - Arch Darn 

Concrete mix design for Devil Canyon arch dam shall be: 

· a) Strength: 5,000 psi at 90 days 
b) Cement: Low Heat, Type IV. 
c) Water Cement Ratio: • 40 
d) Maximum Aggr_egate Size: 311 

The estimate shall also be based on: 
. 

a) Lift Height: 5' 
b) Joint Spacing: so• along the leng~h ·of dam fall width 

· of arch dam 
c) Reinforcing Steel: 7 lbs/cy 

2 - Othe1· Structures 

Ple:1se refer to our memo dated January 16, 1982, attached. 

JRP:dmb 

Attachment 

cc: F. Toth 
R. Lang 
R. Beal 

/ Ja;;;'es R. Plummer 

J. Lawrence 
J. Hayden 
R. Ibbotson 
D. Lamb 
N. Bond 
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(E) Unit Prices - Backup Calculations 

DEVIL CANYON 

Concrete Works 

Summary 
Structures 
Sunmary 
Powerhouse 
Transformer Gallery 
Auxiliary Spillway 
Emergency Spillway 
Surge Chamber 
Intake 
Bus Tunnels & Shafts 
Surrmary 
Division Tunnel 
Tail race Tunn..:;l 
Main Access Tunnel 
Grout Ga 11 eri es 
Cable Shaft 
Access Shaft 
Penstocks 
Fanning Crews 
Placing Crews 
Supply of Concrete 
Concrete Production 
Cement 
Coarse Aggregate 
Fine Aggregate 
Supply & Install Rebar 
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