PLANT SYSTEMS GROUP - SALT LAKE CITY, UTAH
11021 CC&v High Grade Ore C-001
TITLE/SUBJECT:
Grassy Valley Pipeline
Mill Water Tank Ring Wall Foudnation
STATEMENT OF PROBLEM: P.E. SEAL
Design the foundation for a 45'-0 diameter soil supported water tank. Design the pump m...nmmvm,,,,’”
foundations for the new pumps in Grassy Valley. ‘\e“‘o‘:\P\D o] o "':,,’
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SOURCES OF DATA, FORMULA & REFERENCES:
AutoDesk Robot Structural Analysis Professional 2012
Mechanical Drawing on proposed water tank
ASGCE /SEI 7-10 for Wind Load and Seismic Load
ACI 350.3 Appendix B (Sloshing)
AMEC Soils Report
CONCLUSIONS & RECOMMENDATIONS:
See details in report
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Project:

S mipTH

Subject:
forces

Mill Water Tank sloshing

CC&V Grassy Valley Pipeline Proj. No. 11021

Calc No. C-001

By: WChan Date:5/18/2012
Chk: Date: .
Sheet 1 of 4 Rev: 0

Seismic Design of Steel Circular Tanks

per ACl 3503, ASCE 7-05

Tank Properties:
D= 451t
H:= 35ft
AW

Seismic Properties:

S, =213
I=1.0
/\%v:: 3
u, = 0.043

Material Properties:

Wy = 34735001bf
W, = 100120Ibf

W, := 281201bf

D
tanh(O.SéG—) W,

W. = 1 =2.512x 103-kip

P
o6 2|
H

W = 0.230 b -tanh 3.68-E ‘W =102 x ]03-kip
¢ H D

Force Center of Gravity:

H
h, = — = 17.5-ft
w2

h = H=35ft

h; = 0.375-H=13.125-ft

h.:=11 Z

\
cosh(3.68-—g | -1
H = 24.094-ft

c B HY . H
3.68 = |-sinh| 3.68-~
D D

I

Tank Diameter

Height of Tank

Spectral Acceleration (% of g)
Importance Factor
Response Factor

Vertical Acceleration (% of g)

Weight of Material
Weight of Tank

Weight of Roof

Weight of Impulsive Material

Weight of Convective Material

Wall Center of Gravity

Roof Center of Gravity

Impulsive Center of Gravity

Convective Center of Gravity

Seismic Forces for Steel Cirular
Tank.xmcdz
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Project:  CC&V Grassy Valley Pipeline Proj. No. 11021
_ Calc No. C-001
Subject: Mill Water Tank sloshing By: WChan Date:5/18/2012
forces Chk: Date:
Sheet 2 0of 4 Rev: 0

Vertical Forces:

Py = ug W, = 4.305-kip Force due to Wall
P.:= u.-W.=1.20%kip Force due to Roofl
2.2 ‘
ap, = ~-H =009 S ]:‘ ksf Liquid Pressure
D 3 2_. 2
Qp = qh-(—) =2.034x 10 >0 -plf Liquid Force per ft of Wall
2
Shear Forces:
D 2 D
£ := min| 0.0151 (—) - 0.190&[—) +1.021,1| =0.801 Effective Mass Coefficient
e H H
Sylewy,
P, = —— =5691kip Base Shear due to Wall
W R
_ (Sa)'I'E'Wr _ Base Shear due to Roof
p — - 1.599-kip
B ST Wi 178363k Base Shear due to
P;= = 178.363-kip Impulsive Weight
a S T We _ i Base Shear due to
Po:= R 72454 kip Convective Weight
V= j (Pi + Py + Pl.)z + PCZ = 199.29-kip Total Base Shear
Overturning Forces:
M,, = P-h,, =99.6 kip-ft - Overturning Moment due to Wall
M, = P -h. = 55.948-kip-ft Overturning Moment due to Wall

Overturning Moment due

3.,
M; = Py-hy = 2.341 x 107 kip-fi to Impulsive Force

1 1
Qverturning Moment due

3,
Mg = Porhg = 1.746 % 107-kip-ft to Convective Force

M = \/(Mi + M, + Mr)2 + MC2 = 3.046 x 1o3~kip.4 Total Overtuming Moment

Seismic Forces for Steel Cirular 5/18/2012, 12:57 PM
Tank.xmcdz
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= o BTH Project:  CC&V Grassy Valley Pipeline Proj. No. 11021
~1111 ; Calc No. C-001
| I Subject: Mill Water Tank sloshing By: WChan Date:5/18/2012
forces Chk: Date:

Sheet 3of 4 Rev: 0

Unanchored Tank Requirements:
Per AWWA D100 Section 13.3

ty, == 0.1875in
cry = 36ksi
~N = 62.4pcf

Overturning Check:

wp = min(tb- fcy-H-'Y,O.()Z-H-D-'\{) = 1.663

(ww + wr)

% 103'"@?-
ft

- Kip

W, = 0.907-

D

M. =

D 3
ri= (wp, wt).(»mD).-z- = 8.174 x 10” kip-ft

MI‘.
— = 2.683

Overtumningp .4, ==
M

Sliding Check:

pi= 0.3

Vpi= (W + Wy, + W)= 1081 x 10" kip

VI‘
Slidingg a4i = —\7 =5422
Annulus Plate Design:
t = 0.375in
E := 29000ksi
. O'Y
L:= 1.7-tb- —— =1.294-ft
H~
Lismit = 0.035-D = 1.575-f

Tank Bottom Thickness
TankYield Stress

Unit weight of tank material

Maximum weight of tank contents per
length of shell

Weight of Tank Shell and Roof per length of
Shell

Overturning Resistance

QOverturning Ratio

Friction Coefficient

Sliding Resistance

Sliding Ratio

Tank Annulus Thickness

Modulus of Elasticity
Annulus Required width

If L>0.035D, Then Tank must be anchored

Seismic Forces for Steel Cirular
Tank.xmcdz
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Project:  CC&V Grassy Valley Pipeline Proj. No. 11021
| MIDTH Calc No. C-001
Subject:  Mill Water Tank sloshing By: WChan Date:5/18/2012
forces Chk: Date:
Sheet4 of 4 Rev: 0
Seismic Allowable Stress:
P:= ~-H=15.167 psi Hydrostatic Pressure at Base
2(DY o
E 2t, e Criteria to be used with Figure 11
AC,:=0.18 Pressure stabilizing buckling coefficient
(From Figure 11)
2(ACEty)
Ao, = = 7.25-ksi Critical Buckling Stress
2t e Criteria to be used with Table 10
— 5 _1389x10"° !
D
o, = 2467psi Allowable Compression Stress
(from Table 10)
Ao,
Tei= 1.33:| @, + = 8.102:ks Seismic Allowable Stress

Shell Longitudinal Stress:

uplift := = 0.585
2
D -(wt - WL)
1.273-M ) 1
Ou1:= | W + Z -— =0.627-ksi
2 |t
O = - wp |-=—=0.829ks
0.607 - 0.187-uplift>""” 's

Viap Tann Borroas
Bgdl> Arwnrs Poré

E"L&‘b Awaunes T

!

Uplift Check: uplift occurs if greater than
0.785, and less than 1.54

Shell Compression Force (no uplift)

Shell Compression Force (uplift)

Seismic Forces for Steel Cirular
Tank.xmcdz
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@GOULD% PUMPS

Model 3700 11th Edition (150 13709) MA
OUTLINE DRAWING  gj,¢ 3x5-13L API610

YITT

,5.88 8.56
(226) “I 217) F
- Discharge X
13‘50
Suction (343) t
33.63 .
#59) T o (e U
*21 50 /Llft Point 500
(*540) 0,38 (152)
2.00in (**10){
l 1 I 9I/—NPT ! Lji idl
190 4ia. holes for 3.50 L.. __l 350
(2375 (89) (89)
75in (19
mm) Anchor 2415 2415 1.50 1350 __| 1350
Bolt édHo[es (513) (613) (38) (343) {343)
per Side
84.50 30.00
(2146) (762)

Pump Specification

Weights and Measurements

SUCT.FLANGE SIZE 6" DRILLING ANSI 300# FACING RF  FINISH SERRATED PUMP 738.0 1b
DISCH.FLANGE SIZE 3" DRILLING ANSI 300# FACING RF FINISH SERRATED MOTOR/CPLG 1,615.0/11.0 1b
PUMP ROTATION ( LOOKING AT PUMP FROM MOTOR ) cCw BASEPLATE 846.0 1b
TYPE OF LUBRICATION  RING OIL COOLED NO TOTAL 3,210.0 1b
TYPE OF STUFFING BOX  STANDARD NON COOLED COOLED NQ GR.VOLUME w/BOX 180.5 ft3
TYPE OF SEALING MECHANICAL SEAL GR.WEIGHT w/BOX 4,113.0 1b

Motor Specification

Notes and References

MOTOR BY PUMPMFG _MOUNT BY PUMPMFG ___MFG. PUMPMFG'S CHOICE
FRAME 44575 POWER 150.0 p RPM 3600
PHASE 3 FREQUENCY 60 HZ VOLTS 460
INSULATION _F SF. L5

ENCLOSURE _SEVERE DUTY/MILL AND CHEMICAL PREMIUM EFFICIENCY

Auxiliary Specification

COUPLING BY _ PUMPMFC __ CPLG TYPE METASTREAM TSCS 0033

CPL GUARD BY PUMP MFG CPLG GUARD MATL STEEL

BASEPLATE FABRICATED CHANNEL STEEL - MOTOR J/BOX MAY OVERHANG THE BASE PLATE AFINo 02

MECH.SEAL JOHN CRANE 56100Q XF(35)10(58)H

- MTR DIMENSIONS ARE APPROXIMATE
- ALLOW FROM 1.00 to 2.00in.(25 to 51mm) FOR

GROUTING, SEE INSTRUCTION BOOK FOR DETAILS,
- ANCHOR BOLTS SUPPLIED BY OTHERS

* Tolerance is +0.12 -0.25 (+3 -6)
“* Foundation bolt grip thickness

FOR PUMP TAPPED OPENINGS REFER TO DWG.:
TC90111-L.D1/ITEM 001

Typical Anchor Bolt Installation

DRAWING IS FOR REFERENCE ONLY.
NOT CERTIFIED FOR CONSTRUCTION UNLESS SIGNED.

Grouting
Clearance
;88 g% min Customer: QUADNA
Trﬁax Serial No:
y Customer P.O. No:
‘ ==+ opol ltem No: ITEM 001
Foundation End User: RMS

- Service:
All dimensions are in : in.(mm).

Drawing is not to scale

Weights Ibs (kg) are approximate

DRAWING NO (90111-LDI/ITEM 001
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