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Design Maps Summary Report http://ehp4-earthquake.cr.usgs.gov/designmaps/us/surnmary.php?templa ... 

I of2 

ElJSGS Design Maps Summary Report 
User-Specified Input 

Report Title Uintah Highlands Reservoir #3 
Mon March 2, 2015 16:26:41 UTC 

Building Code Reference Document ASCE 7-10 Standard 
(which utilizes USGS hazard data available In 2008) 

Site Coordinates 41.163°N, 111.918°W 

Site Soil Classification Site Class D -"Stiff Soil" 

Risk Category IV (e.g. essentia l faci li ties) 

r===::L--. 2mi 
L...--==,---_J 5000m c -

Wet.tPolnl 
0 

mapquut 

USGS-Provided Output 

S5 = 1.261 g 

sl = 0.473 g 

Ogden 
e 

South Ogden 
0 

SMS = 1.261 g 

SMl = 0.722 g 

Sos = 0.841 g 

So1 = 0.481 g 

For information on how the SS and 51 values above have been calculated from probabilistic (risk-targeted) and 
deterministic ground motions in the direction of maximum horizontal response, please return to the application and 
select the "2009 NEHRP" building code reference document. 

MCEa Response Spectrum 
1. 0 

l.JO 

l.l 7 

1.0~ 

o.n 
Cil 0. 78 

" VI 
0,(;5 

0,52 

0.3"1 

0, 21; 

0,1) 

0. 00 +---1--+--+--+-+---!f----+--+--+--l 
0 00 0.20 0. ~0 0, ,0 0.110 1.00 1 . 20 1. ~0 1. (;0 1 .80 2.00 

Period, T (sec) 

Cil 

" VI 

Design Response Spectrum 
O, ,'il 

0. ,0 

0. 81 

0. 72 

0.'-J 

0.54 

0 45 

0 3G 

0.27 

0.19 

0.0, 

0. 00 +----+--+--+--+-+-~f----+--+---t--1 
0. 00 0.20 0. 40 O.GO 0.90 l.OO 1 .20 l.4Q 1.'0 1.90 2,00 

Period, T (sec) 

For PGAM, TL, C,.5 , and CRt values, please view the detailed report. 

3/2/2015 9:27 AM 

http://ehp4-earthquake.cr.usgs.gov/desigrunaps/us/summary.php?templa
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Project Name Uintah Hfghlands Reservoir #3 
Project,; 15008 

Program Authors: TAB & DOC 
Last Revised 10/20/2010 

Prepared By ZCH 
Date 3/4/2015 

Design Criteria 

psi 
rt 

It 

'" pel 
per 

29000000 ps1 

3823676.24 psi 

7.6 
.-;;;;;;;~Rpcf 

c=~IJn 

Reviewed By· TAB 

Circular Concrete Tanks without Prestressing 
(Based on the 1993 PCA Document) 

Estimation of Tank Wall Thickness 

Limit Ring Tens•on Stress in Concrete Watl from 7% (o 12% of rc 

For given t a(l(l H'IOt. w•lh a tlinged base/free lop (Table A-5) 

Max Coefficient= 

w. 
T., .. 

Tun~adortf1 

A.l,..,., 
A..-., I; 

0,624 (Table A-5) 

169 pcf 

40422 lbs. 

14960 lbs. Compression Check 

F'c 

0.33rc 

ENGINEERS 

313 

1485 

Fill<>!"''""'' 
F.so.Of~;I&Uft 

EnVironmental 
Ourabihry Factor 
Fle~ure (fiQUid) 
Tension (liquid) 
Fle~ura (soil) 
Cornpression (soil) 
H2

/Dt 

:~'n~ 
OK•-e:S 

-l \ hlo(:. ~t.~t..:-------------' 
OK 

This equates to 
Wall thic~ness is 

The Following Load Cases were used In Analysis: 

Load Case #1: 
toad Case #2: 
Load Case 113: 
Load Case"": 

Full of Water, No Lid, No Backfill 
Empty, No Lid, w/Backfill 
Empty, w/Lid, w/Backfill 
Full of Water, w/Lid, Ignore Backfill 

Load Case #1-Full of Water. No Lid. No Backfill 

Assume Free Top/Hinged Base (Tables A-5 and A-7) 

150 psi 

3.34 % ol rc 
OK 

Effects of Possible outward movement will be handled by design•ng the entire port1on of the wall lor the maXJmum Ring Tens1on an<rMomem 

Ring Force~(A·S Coef.)w0HR 

Top 
0.1H 
0.2H 
0.3H 
0.4H 
0.5H 
0.6H 
0.7H 
0.8H 
0.9H 

Bottom 

A·5Coef. 

.0.009 
0.110 
0.231 
0.352 
0,467 
0 .563 
0624 
0618 
0.518 
0 305 
0.000 

RF 
(#) 

-583 
7143 

14956 
22768 
30236 
36473 
40422. 
40034 
33516 
19747 

0 

64744.2432 

690605.2608 

A-7 Coef. Moment 
(#-ftlft) 

0 0 
0.0000 0 
0.0001 46 
0.0005 322 
0.0013 921 
0002g 2003 
0 .0051 3522 
00074 51 10 
00089 6123 
0.0075 5157 

0 0 

http:3823676.24


Projeel Name UJnta.tl Highlands Reservoir #3 
Project It 15068 

Prepared By ZC'H 
Date 3/4/20 t 5 

Load Case #2-Emptv. No Lid, wl Backfill 

Use Durability CoefficleniS as Noted Previous 

S01l Ovl!f Lid= 
p 1 " 

100 

Program Authors: 
Last Rell\sed 

Rell\ewed By. 

Ring Forcec:(A-5 Coei.)W,.HR+(A-6 Coef.)pR Moment=(A·7 Coel.)(w.h; • phl) 

w.HR= -59290 w.tr• ph7= -623002 

pR= -7411 ,2 

Top 
0.1H 
0.2H 
0.3H 
0.4H 
O.SH 
0.6H 
0.7H 
08H 
0.9H 

Bottom 

A-5Coef 

-0.009 
0110 
0.231 
0.352 
0.467 
0.563 
0.624 
0.618 
0518 
0.305 
0.000 

Load Case #-3-Empty, w/lid, w/Backfill 

RF 
(II) 

534 
-6542 

-13696 
-20850 
-27688 
-33400 
-37016 
-36661 
-30692 
- 18083 

0 

Apply a shear force (V) @ •top of wall to make Ring Tenston " 0@ top at Wall 

When top of tank is ITee, Ring Force (LCII2) = -6811 II 

1\t top of wall (O.OH) from table A-8. Coetflcient'= 

A~Coef, 

0.991 
1,010 
1.031 
1.052 
1.067 
\ .063 
1,024 
0 .918 
0 718 
0.405 
o.ooo 

Therefore. tne shear force (V) requlreo to produce zero rm9 force at the top or tt\e- tank= 
(Coer. A-8@ O.OH)(VRIH)=(Ring Force from LCI/2) 

Tr.erefore 
v~ 

VR/H: 
·535 11 
-803 11 

Della.,= Change in Ring Force Due to V applied@ the tOp ol wall 

Detta.,=(A-8 Coef.)(VRIH) 

Find the change in moment (Deltamom) due to lhe V applied @ top. 

II So lor moment is less than S0 for compress•on, then Vis reauced by (S0 ..J$oa) 

Top 
0.1H 
0.2H 
0.31-i 
0.4H 
O.SH 
0.6H 
0.7H 
O.SH 
Ml-f 

Bottom 

Delta""""=(A·9 Coef.)VH 
VH= -8560 

A-8 Coef. 
(II) 

-8.487 6811 
-5 050 4053 
-2 390 1918 
-0.693 556 
O. t87 -150 
0.510 -409 
0.510 -409 
0.363 -292 
0 .190 -152 
0.043 -35 
0.000 0 

LC#2RF Total RF 
(II) (I#) 

-6811 0 
-14029 -9977 
-21337 · 194 19 
-28644 -28088 
-35596 -35746 
-4 1280 -4 1690 
-44608 -45017 
-43467 -43758 
-36011 -36164 
·21085 -21120 

0 0 

RF 
{II) 

-7344.4992 
-7487.782A 
-7640.9472 

-7.794.112 
·7907.7504 

-7880.576 
-7591 .5392 

-8805.952 
-5318 7712 

-3001.536 
0 

A-9 Coef. 

0 
0.0633 
0-0753 
0.0633 
00433 
0.0247 
0.0107 
0.0020 

-00030 
-00063 
-0.0093 

TA6&DOC 
l/19/?006 

TMD 

Total RF 
jll) 

-681 1 
-14029 
-21337 
-28644 
-35596 
-41 280 
-44608 
-43467 
-36011 
.21085 

0 

J#-ftlft) 
0 

-542 
-645 
-542 
-3'71 
-211 

-91 
-17 
26 
54 
80 

E NG INEERS 

A-7 Coef. Mo ment 
(11-ft/11) 

0 0 
0.0000 0 
0.0001 -42 
00005 -291 
0.0013 -831 
00029 -1807 
0.0051 -3177 
0.0074 -4610 
0 .0089 -5524 
0,0075 -4652 

0 0 

LC lf2 Moment Total Moment 
j#-ftlft) (ll·ftlf1) 

0 0 
0 -542 

-42 -686 
-291 --833 
-831 ·l202 

-1807 -2018 
-3177 -J269 
-4610 -4627 
·5524 -5498 
-4652 -4598 

0 80 



Project Name Umtah Highlands Reservoir #3 
Project II 15068 

Prepared By ZCH 
Date 314/2015 

Load Case #4-Full of Water, w/Lid. ignore Backfill 

Add the effects of shear @ me top of the tank to LC 1/1 

At the top of the wall • Coefficient from Table A-a= 

(Coef A-8@ O.OH)(VRIH) = (Ring Force from LC#1) 

Top 
0. 1H 
0.2H 
0.31-1 
0.4H 
o.sH 
0.6H 
0.7H 
0.8H 
0.9H 

Bottom 

A-8 Coef. 

·8.49 
-5,05 
-2.39 
-0 69 
0.19 
0.51 
0.51 
0.36 
0.19 
0.04 

0 

Envelope of Ring Forces 

LC#1 

-583 
7143 

14956 
22768 
30236 

(It) 
583 
347 
164 
48 

-13 
-35 
-35 
-25 
-13 

·3 
0 

LCi2 
-6811 

-14029 
-21337 
-28644 
-35596 

-46 II 
-69 It 

-732 II 

LCII1 Rf 
_(ti) 

-583 
7143 

14956 
22768 
30236 
36473 
40422 
40034 
33516 
19747 

0 

LC#J 
0 

-9977 
-19419 
-28088 
-35746 

Program Authors TAB & OOC 
Last Revosed 1/19/2006 

Rl!viewed By: TMO 

-8.4911 

Total RF 
jf) 

0 
7490 

15120 
22816 
30223 
36438 
40387 
40009 
33503 
19744 

0 

LCi4 
0 

7490 
15120 
22816 
30223 

(For R1ng Force) 
(Fm Moment) 

A-9 Coer. 

0 
0.063 
0,075 
0.063 
0 . .()43 
0,025 
0.011 
0002 

-0.003 
~.006 

-0.009 

Max 

0 
7490 

15120 
22816 
30236 

Delta,_. 
(f·ftlft) 

0 
-46 
·55 
-46 
-32 
-18 
-8 
-1 
2 
5 
7 

Min 

-681 1 
-14029 
-21337 
-28644 

_ -35746 

ENGINEERS 

LCIII Moment Total Moment 
(11-ftlft) (tl..ftlft) 

0 0 
0 -46 

46 -9 
322 276 
921 889 

2003 1985 
3522 3514 
5110 5109 
6123 6126 
5157 5161 

0 7 

Top 
0.1H 
0.2H 
0.3H 
OAH 
0.5H 
0.6H 
0.7H 
0.8H 
0.9H 

36473 
40422 
40034 

-41280 -41690 
-44608 -45017 
-43467 -43758 

36438 
~ 

-41690 
40387 2 itot ~ 
40009 40034 -43758 

33516 
19747 

Bottom 

Bottom 
0.9H 
0.8H 
0.7H 
0.6H 
0.5H 
OAH 
O.JH 
0.2H 
0.1H 
Top 

f-....-

0 

--

-36011 -96164 33503 
-21085 -21120 19744 

0 0 0 

Tension Compression 
0 0 

20 -21 
34 -36 
40 -44 
40 -45 
36 -42 
30 -36 
23 -29 
15 -21 

7 -14 
0 -7 

Envelope Of Ring Forces 

~..:=:::r ~!, ::-:---, -- .. --&.-&---- I 

~ 

I ~-

--
~ 

~-=-=;; :L • I ---a4 

.5() -30 -20 0 

33:;16 -36164 
19747 -21120 

0 0 

I 
~ 

f----:: ~ 

---- ......_ 

1- ·-, 
_1. -

10 20 40 50 -10 

(·)=Camp (•) =Ten. (kips) __________ ] 



Projec1 Name Ulmah Highlands Reservoir #3 
Project I 15066 

Prepared By ZCH 
Date 3/4/20 I 5 

Program Authors· TAB & DOC 
Last Revised 1/ 19/2006 

Reviewed By· TMD 

Envelope of Moments 

p To 
0.1H 
0.2H 
0.3H 
0.4H 
O.SH 
0.6H 
0.7H 
0.8H 
0.9H 

Bottom 

I
I ~ 

~ ... 
0 

.E 
"' ·a; 
:t 
c ., 
~ .. 
c. 

LC#1 

Bottom 
0.9H 
0.8H 
0.7H 
0.6H 
O.SH 
0.4H 
0.3H 
0.2H 
O. IH 
Top 

-8 

0 
0 

46 
322 
921 

2003 
3522 
5110 
6123 
5157 

0 

LCit2 LCII3 LC/14 Max 

0 0 0 0 
0 -542 -46 0 

-42 -686 -9 46 

-291 -833 276 322 
-831 -1202 869 921 

-1807 -2018 1985 2003 
-3177 -3269 3514 3522 
-4610 -4627 5109 51 10 
-5524 -5498 6126 6126 
-4652 -4598 5161 5161 

0 80 7 80 

Tension O.F. Tension I.F. 

~ 
~ 

-6 

0 0 
5 -5 
6 -6 
5 -5 
4 ,J 

2 ..2 
1 
0 
0 
0 
0 

-1 
-1 
-1 
·1 
0 

Envelope Of Moments 

,..)( 
I 
I~· ~ 1\.. 

./' ~ ~ ' --%-- -

-- -fHil ~ --- --&.4 
.... 

~ 
y 

-4 ~ 0 2 

(·)=Ten.l.F. (+):Ten. O.F. (k·ft) 

Min 
0 

-542 
-666 
-833 

-1202 
-2018 
-3269 
-4627 
-5524 
-4652 

0 

-- -.... 
_/' 

4 6 
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CONCRETE LAP SPLICE TABLE 

JOB#: 

05-Mar-15 

10:21 AM 

N UINEEII!i JOB TITLE: Ulntah Highlands Reservoir #3 
BUILDING LOCA TlON : Ulntan, UT PREPARED BY 

15068 
ZCH 

Concrete Propet~ies 

CONCRETE DEVELOPMENT AND LAP SPLICE DESIGN TABLE 
til'S EO ON CHAPTER 12 Of THE 20H ACI 318 

Autnor· Man McBride 

•Vo = 1.0 For honzonlal reontorcemem placed such that more thar• 12 [n. or rresh concrete Is cast below the deltelopment length or splice (t.e Top Splice) = 1 3 - Ott1erwise = 1.0 

•v. = 1 .0 For Epoxy-<:oated oars or \Mres with cover less than 3db . or clear spac1ng less than 6db " 1.5 - For all other Epoxy-coated bars or wires = 1 .2 -Otherwise= 1.0 

A , 1,0 When Light-weight Aggrega1e Concrete is used = 0. 75 - Otherw•se = 1 0 

•v, ~ 1.0 For No 6 smatter bars and deformed wires = 0.8- Otherwise= 1.0 

CONCRETE REINFORCING DEVELOPMENT & SPLICE LENGTHS 
Concrete BAR SIZE 

Bar Locatfon 
Type Strength 

#3 114 #5 1#3 #7 118 
I. ~ lao \, '· '"" "' '· '"" 

I. I. 
"'" "' 

I, 
""' 

I. '· ""' Vert. Wall Bars, Fill 
NWC 3000 pSi 17 22 8 22 29 8 28 36 10 33 43 12 48 62 13 55 on Metal Deck 72 15 

Hc>1'1Z. Wall Bars, 
NWC 3000 psi H 22 8 22 29 B 28 36 10 33 43 12 48 62 13 55 72 15 Footing Top Bars 

Beam Bouom Bars. 
NWC 3000 psi 17 22 Column Bars 8 22 29 11 28 36 14 33 43 16 46 62 19 55 72 22 

Footing Bottom 
NWC 3000 psi 12 16 8 14 18 8 17 22 10 20 26 12 29 38 13 33 43 15 B.ars 

Beam Top Bars NWC 3000 psi 22 29 8 29 38 11 36 47 14 43 56 16 63 82 19 72 94 22 

Slab on Grade NWC 3000 psi 12 16 8 14 18 8 17 22 10 20 26 12 32 42 13 42 55 15 

CONCRETE REINFORCING DEVELOPMENT & SPLICE LENGTHS 
Concrete BAR SIZE 

Bar Localion 
Type Slrengto 

#3 #4 115 1#3 tn #8' 
1, I, 

""' 
I. I, ~ I. " 1..., I. I, ldh '• I, 

""' '• I, tdh 
Vert Walt Bars, Fill 

NWC 4000 ps1 15 20 7 19 25 7 24 31 8 29 38 10 42 55 12 48 62 13 on Metal Deck 
Horiz. Wall Bars. 

NWC 4000 psi IS 20 7 19 25 7 24 31 8 29 38 10 42 55 12 48 62 13 FooltnQ Too Bars 
Beam Bonom Bars, 

NWC 4000 psi 15 20 7 19 25 9 24 31 12 29 38 14 42 55 17 48 62 19 Column Bars 
Footing Bonom 

NVVC 4000 psi 12 16 7 12 16 7 15 20 8 18 23 10 25 33 12 29 38 13 Bars 

Beam Top Bars NWC 4000 psi 19 25 7 25 33 9 31 40 12 37 46 14 54 70 17 62 81 19 

Slab on Gra!le NWC 4000 psi 12 16 7 12 16 7 15 20 8 18 23 10 28 36 12 36 47 13 

#9 

I. '· 1.., lo 

62 81 17 69 

62 81 17 69 

62 61 25 69 

37 48 17 42 

81 105 25 90 

53 69 17 69 

#9 
lg '• too lo 

54 70 15 60 

54 70 15 60 

54 70 21 60 

33 43 15 36 

70 91 21 78 

46 60 15 60 

#10 
I, 

1110 
I. 

Rebar Properties 
ly '" 60000 ps• 

~11 

1., lo 1.. 

""' 19 76 30 

19 76 30 

27 76 30 

19 46 30 

27 98 30 

\9 76 30 

#11 

loh 1, I, 

""' 
17 66 26 

17 66 26 

24 66 26 

17 40 26 

24 85 26 

17 66 26 

Versoon· June 11. 2013 

#14 1118 

t. "'' '· t., 

96 38 124 49 

96 38 124 49 

96 38 124 49 

125 38 161 49 

1114 #18 

1, ion I. 

""' 84 33 107 43 

84 33 107 43 

84 33 107 43 

108 33 139 43 



CONCRETE REINFORCING DEVELOPMENT & SPLICE LENGTHS 
Concrete BAR SIZE 

Bar Locabon 
#3 #4 #5 #6 #7 118 119 #10 1111 1114 1118 

Type Strength .. I, 1.,. '· .. 
'"" 

I. I. I on I. .. 1-. lo I. 1., '· I, 

'·· '· '· '"' '· I. ldn I. I, 1 •• lo I •• lo '·· Vert . Wall Bars, Fill 
NWC 4500 pSt 14 18 7 18 23 6 23 30 8 27 ~ G) 40 52 1 1 45 59 13 51 66 14 56 16 62 25 79 31 101 40 on Metal Deck 

HOfiz. Wall Bars, 
NWC 4500 psi 14 18 7 18 23 6 23 30 8 27 V3;; 9 40 52 11 45 59 13 51 66 14 56 16 62 25 79 31 101 40 

Footing Top Bars 
Beam Bottom Bars_, 

NWC 45()1) pSI 14 18 r 18 23 9 23 30 11 27 35 13 40 52 16 45 59 18 51 66 20 56 '22 62 25 79 31 101 40 
COlumn Bars 

Footing Bottom 
NWC 4500 psi 12 16 7 12 16 6 14 18 8 17 22 9 24 3i 11 27 35 13 31 40 14 34 16 37 26 Bars 

Beam Top Bars NWC 4500 psi 18 23 7 24 31 9 30 39 11 35 46 13 51 66 16 59 77 18 66 86 20 73 22 80 25 102 31 131 40 

Slab on Grade NWC 4500osl 12 16 7 12 16 6 14 18 8 17 22 9 27 35 11 34 44 13 44 57 ' 14 56 16 62 25 
L-

CONCRETE REINFORCING DEVELOPMENT & SPLICE LENGTHS 
Concrete BAR SIZE 

Bar Location 
Type Strength 

#3 #4 115 #fj #7 #8 #9 #1 0 111 1 #'1 4 #1 8 .. t, 

"'" '· I, 1.., '• I, 

'·· I. t. .... '· " 1..., l. '· '"" 
l. I. 1.,, lo ~ 1 •• lo I, loo t. fa:'l '· ton 

Vert. Wall Bars, Fill 
NWC 5000 psi 13 17 6 17 22 6 22 29 7 26 ~ ~ 38 49 10 43 56 12 48 13 54 16 59 23 75 30 96 38 

on Me1al Deck 
HonL Wail Bars, 

NWC 5000 psi 13 17 6 17 22 6 22 29 7 2s4 ~ 9 38 49 10 43 56 12 48 13 54 15 59 23 75 30 96 38 
FootinQ ToP Bars 

Bearn Bottom Bars. 
NWC 5000 psi 13 17 6 17 22 8 22 29 11 26 34 13 38 49 15 43 56 17 48 19 54 21 59 23 75 30 96 38 

Column Bars 
Footing Bottom 

NWC 5000 psi 12 16 6 12 16 6 13 17 7 16 21 9 23 30 10 26 34 12 29 13 32 15 .36 23 Bars 

Bearn Top Bars NWC 5000 psi 17 7.2 6 23 30 8 28 36 11 34 44 13 49 64 15 56 73 17 63 19 69 21 76 23 97 30 125 38 

Slab on Grade NWC 5000 psf 12 16 6 12 16 6 13 17 7 16 21 9 25 33 10 32 42 12 41 13 54 15 59 23 
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188928 ft-lb/ft -pR11 2 

Tank Lid Moments 

Radial Radial Radial Moment Tangential Tangential 
Po1nt Coefficient Moment Per Segment Coefficient Moment 

0.05 -0.3658 -69110 -3455 -0.0731 -13811 
0.1 -0.1388 -26223 -2622 -0.1277 -24126 

0.15 -0.064 -12091 -1814 -0 .104 -19649 
0.2 -0.0221 -4175 -835 -0 .0786 -14850 

0.25 0.0058 1096 274 -0.0569 -10750 
0.3 0.0255 4818 1445 -0.0391 -7387 
0.4 0.0501 9465 3786 -0 .0121 -2286 
0.5 0.061 4 11600 5800 0.0061 1152 
0.6 0.0629 11884 7130 0.0175 3306 
0.7 0.0566 10693 7485 0.0234 4421 
0.8 0.0437 8256 6605 0.0251 4742 
0.9 0.0247 4667 4200 0.0228 4308 

1 0 0 0 0.0168 31 74 
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Tille Block Line 1 
You can changes this area 
using the 'Seltings' menu item 
and then using the 'Printing & 
Tille Block' selection. 
Title Block Une 6 

Concrete Column 
' • •• • :111 

Description : Typical Center Column 

Code References 
Catculatfons per ACI 318-05. IBC 2006, CBC 2007, ASCE 7-05 
Load Combinations Used ~ 2006 JBC & ASCE 7-05 

General Information 
rc : Concrete 28 day strength = 
E =· 
Density 
p 
fy -Main Rebar 
E -Main Rebar 
Allow. Reinforcin,g Limits 

Min. Reinf. 
Max. Refnf. 

= 

4.50 ksi 
3,823.68 ksi 

145.0 pcf 
0,8250 

60.0 ksi 
29,000.0 ksf 

ASTM A615Bars US9d 

1.0% 
8.0% 

Load Combination : 2006 IBC & ASCE 7-05 

Column Cross Section 
Column Dimensions :18.0in Diameter, Column Edge to Rebar Edge 

Cover= 2.0in 

Column ReinforcinQ :8.0 - #$ bars 

Applied Loads 

Column self weight Included : 4,227.90 lbs ·Dead Load Factor 
AXIAL LOADS ... 

Project Title: 
Engineer: 
Project Oeser: 

Prolect ID: 

Overall Column Height = 16.50 ft 
End Fixity Top & Bottom Pinned 
Brace condition for deflection (buckling) along columns : 

X-X (width) axis : 
Unbraced Length for X-X Axis buckling= 16.50 ft, K = 1.0 

Y-Y (depth) axiS': 
Unbraced Length for X-X Axis buckling= 16.50 ft. K = 1.0 

y 

,---
. JIEI ""' . #6 . #6 

. tie 
•HG -

1J!~ ln 
Entered loads are factored ~r load combinations specified by~ 

Axial Load at 16.50 ft above base, Xecc = 3.0in, Yecc = 3.0in, D = 118.0. S = 84.30, E = 19.80 k 
BENDING LOADS .. , 

Lat. Uniform Load creating Mx-x, E = 0.1380 klft 

DESIGN SUMMARY 
~ --Load Combination +1.200+0.50L +1 .60S 

Location of max.above base 

Maximum Stress Ratio 
R,atio = (Pu'2+MuA2)'.51 {PhiPn'2-tf'.hiMn'2t,5 

Pu '= 281.553k (j> ' Pn= 

Mu-x = -68.656 k-ft (j> • Mn-x = 
Mu-y = -68.656 k·ft q> • Mn-y = 

Mu Angle= 45.0 deg 

16.389ft 
:=~ -........ 
0.698 : 1 --

402.015k 

-98.312 k-ft 
98.312k-ft 

Mu at Angle = 97.094 k-ft q>Mn at Angle= 139.203 k-ft 

Pn & Mn values located at Pu-Mu vector intersection with capacity CUNe 
Column Capacities .. . 

Pnmax : Nominal Max. Compressive Axial Capacity 
Pnmin: Nominal Min. Tension Axial Capacity 
<p Pn, max ; Usable Compressive Axial Capacity 
(j> Pn, min ; Usable Tension Axial Capacity 

1,171 .08 k 
-211 .20 k 
696.79 k 

-147.840 k 

Maximum SERVICE Load Reactions .. 
TopalongY-Y 3.065k 
TopalongX-X 3.501k 

Bottom along Y-Y 
Bottom along X-X 

Maximum SERVICE l oad Deflections ... 
AlongY-Y -0.07814in at 9.634ft abovebase 

for load combination : +D+S 

Along X-X -0.07814in at 9.634 ft above base 
for load combination : +D+S 

General Section Information .:JP "_ 0.7D ~-8250 
p : % Reinforcing 1.383 % Rebar% Ok ~ 
Reinforcing Area - 3.520.Tn"2 - -
Concrete Area 254.469 in"2 

3.065 k 
3.065 k 

9 = 0.850 

http:Pu'2+Mu'2)'.51
http:4,227.90
http:3,823.68
http:Ver:6.15.2.17


Title Block Line 1 
You can changes this area 
using the 'Settings' menu Item 
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Project Title: 
Engineer: 
ProJect Oeser: 

ProieCtiD: 

~k Lin~,-=6"---------------...,----
Concrete Column otects 201 5\15068--:uwaii~~#3RebWkl\EnQil'leet'I~ICaleuja1iOnsiOOlel'ti5068Uiiita'1~.ece 

ENERCAlC, INC. 191Jl.2015. Buikl:6.15.2. 17, Ver:6.15.2.17 
' " ' ·:· 

Description : Typical Center Column 

9 overning load Combination Results - - ---
GQvernll\9 Factored Moment Source Oist. from Axial Load k Bending Analysis k-tt Utilization 

Load Combination X-X Y-Y base tt Pu <p • Pn l)x l)x • Mux BY oy • Muy Alpha (deg) I) Mil Q> Mn Ratio 
+1.400 Actual Actual 16.39 171 12 409.80 1000 -4 1.02 1.000 ·41 02 45.000 58.02 138.48 0.419 
+1 ,200+0.50Lr+1,60L +1 .60H Actual Actual 16,39 146 67 409.80 1000 -35.16 1000 ·35 16 45.000 49.73 138.48 0.359 
+ 1.200+0.50L +0.50S+ 1 .60H Actual Actual 16.39 188.82 405.87 11)00 -45 63 1 coo -45.63 45 000 64.53 t38.85 0.465 
+ 1.200+ 1.60Lr+0.50L Actual Actual 16.39 146,67 40!;1 8G 1000 -35.16 1.COO -35 16 45000 49.73 138.48 0.359 
+1.20D+1 .60Lr+0,50L +0.80W Actual Actual 16.39 14667 409 80 1 t:•iO -3516 1000 -35 16 45.000 4973 138.48. 0.359 
+ 1.20D+O.SOL + 1.60S Actual Actual 16.39 281.55 402.01 1000 -00.66 1 000 -6866 45.000 97.09 139.20 0.698 
+ 1.20D+0.50L +1 .60S+0.80W Actual Actual 1639 281 .55 402.01 1000 -68 66 1000 -68.66 45.000 9709 139.20 0.698 
+1,200+0.50Lr+0,50L +1 .60W Actual Actual 16.39 146.67 409,80 1 000 -35.16 1.000 -35.16 45.ClXl 49 73 13848 0.359 
~ 1.2oo+O.soL +O.sos~ 1 .sow Actual Aci!Jal 16.39 188.82 405B7 1 000 -45 63 1•JCO -45.63 45000 64 53 138.85 0.465 
+ 1.20D+0.50L +0.20S+E Actual Actual 16.39 183.33 405.87 1 246 -54 98 1 GOO -44.27 45 000 70 58 13885 0.505 
+0.90D+1 .60W+ 1.60H Actual Actual 16.39 11001 409.80 1 ceo -26 37 1 oco -'26.37 45000 37 30 138 48 0.269 

+0.90D+E+1.60H Actual Actual 16.39 129.81 405 87 1 lii2 -36 22 1.000 -31 29 45.000 47 86 138.85 0.343 

Maximum Reactions Note: Only non-zero reactions are listed. 

Reaction along X-X AJCis Reaction along Y · Y AJCis AXial Reaction 
Load Combination @Base @Top @Base @Top @Base 
D Only 1.788 1.788 k 1.788 1.788 k 118.000 k 
~+l 1.788 1.788 k 1.788 1788k 118000 k 
~-tl..r 1.788 1.788 k 1.788 1.788 k 118.000 k 
~+S 3.065 3.065 k 3065 3.065 k 202300 k 
~+0.750Lr+0.750L 1.788 1.788 k 1.788 1788k 118.000 k 
~+0.750L +0.750S 2.746 2.746 k 2.746 2.746 k 181.225 k 
~+W 1.788 1.788 k 1.788 1.788 k 118.000k 
~+0.70E 1.201 2.795 k 1.998 1.998 k 131.860 k 
~+0.750Lr+0.750L +0.750W 1.788 1.788 k 1.788 1.788 k 118.000 k 
~+0.750L +0.750S+0.750W 2.746 2.746 k 2.746 2.746 k 181.225 k 
~.0.750Lr.0.750L +0.5250E 1.348 2.543 k 1.945 1.945 k 128.395 k 
~+0.750L.0.750S+0. 5250E 2.306 3.501 k 2.903 2903k 191.620 k 
+0.600-+W 1.073 1.073 k 1.073 1.073 k 70.800k 
+0.60D+0.70E 0.486 2.080 k 1.283 1.283 k 84.660k 
DOnly 1.788 1.788 k 1.788 1.788 k 118.000 k 
LrOnly k k k 
LOnly k k k 
s Only 1.277 1.277 k 1.277 1.277 k 84.300 k 
WOoly k k k 
EOnly 0.839 1.439 k 0.300 0.300k 19.800 k 
HOnly k k k 

Maximum Defl~r Load Combfnations - - ---Load Combination Max. X.-X Deflection Distance Max. Y-Y Deflection Distance 
DOnly .().0456 in 9.634 II -0.046 in 9.634- II 
~+l -0,0456 1n 9.634 ft -0.046 rn 9.634 It 
~+lr ..().0456 in 9.634 ft ..0.046 in 9.634 ft 
~+S -0.0781 in 9,634 ft ..()078 fn 9.634 It 
~+0.750Lr+OJ50L .0.0456 in 9.634 ft -0046 In 9.634 ft 
~+0750L +0.750S ..0.0700 in 9.634 II -0.070 in 9.634 It 
~+W -0 0456 in 9.634 It -0.046 in 9.634 rt 
~+0.70E -0.0509 in 9.634 It .0.043 in 9.856 f1 
~+0.750Lr+0. 750L+0.750W .0.0456 in 9.634 II -0.046 in 9.634 ft 
~+0.7SOL.0.750S+0.750W ·M700 in 9.634 ft -0.070 in 9.634 ft 
~+0.750Lr+0. 750L+0.5250E .0.0496 in 9.634 It ·0.044 1n 9.745 ft 
~+0.750L +OJSOS+0.5250E .0.0740 in 9.634 ft ..(),066 in 9.745 ft 
+0.600+W ..0.0273 in 9.634 fl .0.027 in 9.634 ft 
'I() 600t0.70E .0.0327 in 9.634 ft -0.025 in 10.077 II 
DOnly .0.0456 in 9.634 ft -0.046 in 9.634 11 
LrOnly 0.0000 in 0.000 ft 0.000 in 0.000 It 
LOnty 0.0000 in 0.000 It 0.000 in 0.000 It 
SOnly ·0.0326 1n 9.634 fl ..()033 in 9.634 11 

http:Ver:6.15.2.17
http:BUild:6.15.2.17
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Title Block Line 6 

Concrete Column 

Description ; Typical Center Column 

Maximum Deflections for Load Combinations 
Load Combination Max. X-X Deflection 

WOnly 0.0000 
EOnly ..0.0076 
H Only 0.0000 

Sketches -----

. 116 '·· 
. 116 . 16 \ 

X ·-) X 
116 

.16 ·-) . ,6 
----~ 

.[!Ojn 

Interaction Diagrams 

775.0 ...., 

697.5 -t 

620.0 

542.s j 

465.0 

387 .5~ 
310.0 

::: ~ 
775 1 

Concrete Column P-M Interaction Diagram 

Phi • Mn@ Atpha (k·ft) 

in 
in 
in 

Project Title: 
Engineer: 
Project Oeser: 

Project 10: 

ojects 2015\15068- Uintah 200K Gal ReseiVOir IJ3 RebuildiEngineering\CalcutalionsiOthel\15068 uint<il II!S#3.ec6 
ENERCAlC, INC.198J.2015, 8uitd:6.15.2J7, Ver:6.15.2.17 

Distance 
0.000 It 
9.634 It 
0.000 It 

g 
c: a.. 

E a.. 

---- -Max. Y-Y Deflection Distance 

. -

ns.o
1 

697.5 -

620.0 1 

542.5 

465.0 ~ 
387.5 

310.0 

232.5 

155.0 

77.5 

0. 

0.000 
0.005 
0.000 

...Jiill-y l. .... 

in 0.000 ft 
in 6.866 It 
in 0.000 ft 

Concrete Column P-M Interaction Diagram 

Phi ' Mn@ Alpha (k-ft) 

------

r-

g 
c: 

a.. 

E 
a.. 
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Tille Block Line 6 

Description : 

7750 

697.5 _1 

620.0 -l 

542.5 

465.0 

387.5 

310.0 

232.5 

155.0 

77.5 

Typical Center Column 

Concrete Column P-M Interaction Diagram 

Phi ' Mn @Alpha (k· ft) 

~ 
c 
0.. 

~ 
0.. 

t<'x--...,..,.--.,....,.-~~zr3'n:. s,.-.,7'1!'9,'r3-,95.2 11U 126.9 142.8 15'8.7 

775.0 

697.51 

T 

::::j 
465.0 

387.5 

:~:.: f 
1550 ~ 
77.5i 

u.tc...- • .,.,. , t.t:IIJ~ 111111tr •!lttlot t1 ... .,. . .. n1 

Concrete Column P-M Interaction Diagram 

Phi ' Mn @ Alpha (k· fl) 

\ 
~ 

&. 
:e 
0.. 

o:o--r~..-.9..-"'3T1 .... r --..4 .... ,,.,.6-..6:r.s-79~5:'1 r nT1ts~rf4'2.8 1'58. 1 

Project Title: 
Engineer: 
Project Oeser: 

775.0 

697.5...,_ 

620 0 -1 

542.5 -f 

465.0 -< 

387.5 1 

310.0 

,,~ 
155.0 1 

77.5 -

Project ID: 

Concrete Column P-M Interaction Diagram 

Phi • Mn@ Alpha (k·ft) 

c: 
0.. 

olo'/\"__,1""5..,.9,--.3"1 ..... r,__,a,..,7n.6,_...,63,.,.5,.--""79<"". 3-r-,.,95...,. 2-r-1 ... 1r;1 '.1-,12"'6..,.9,-r.1a""2,.8r1115"'"8. 1 

Concrete Column P-M Interaction Diagram 

775.0 Phi ' Mn@ Alpha (k-It) 

697.5 

620.0 ] 

542.5l 

465.0 -; 

387.5 I 
310.0-l 

232.5 J 

1::·:J 
.o~- -:n:r "47:'oo3.5 79:39 572 t 1fT12Krr421r158.7 
:• \.CW~ • tJill>..•f"rt.M••t..,.,., "*"-' .to)o-t~e u•'' ••n• 
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Concrete Column 

Description : Typical Center Column 

Concrete Column P-M Interaction Diagram 

Phi ' Mn @ Alpha (k-It) 775.0 

697.5_,li---------..... 

620.0 1 

542.5 

465.0 

387.5 

310,0 

232.5 

155.0 ~ 
775 i 

o:o--1s.9 31.7 47.6 63.5 79.3 95.2 1, 1., 12s:rr4Zlll5l!.r 
u...ec.... . 412t0oo •·uos .. t......,.. •c..... (103.33. 62.!•1 

Project Title: 
En9ineer: 
Project Oeser: 

775.0 

697.5 

620.0 

542.5 

465.0 I 
387.5 -; 

310.0 -1 

232.5 

155.0 -4 

7751 

Project 10: 

Concrete Column P-M ln(eraclion Diagram 

Phi ' Mn @ Alpha (k·ft) 

d.o- 1:>.~ 31.7 4T.6o:r.s-79':'3~111 . 1 126.9 142.8 158.7 
') \allft- J.'liKf•' ..W•I ...... ~ .. _,... ~ 11001 }1-'VI 
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General Footing .... ' . 

Description : Center Column Footing 

Code References 

Project Title: 
Engineer: 
Project Oeser: 

Project tO: 

, ,,~I ' ' . -
ojects 2015115()68- Uintah200K Gal Reservoor #3 Rebulld\EngrneeiiilgiCatculatiOI\SIOthel\15068.uintah res#3.ec6 

ENERCALC, INC. 1983-2015. Build:6,t5.2.17, Ver:6.15.2.17 

Calculations per ACI 318-05, IBC 2006, CBC 2007, ASCE 7-05 
Load Combinations Used : ASCE 7-1 o 
General Information 

Material Properties 
fc : Concrete 28 day strength :: 

fy : Rebar Yield 
Ec : Concrete Elastic Modulus = 
Concrete Density 
cv Values Flexure = 

Shear = 
Analysis Settings 

Min Steel % Bending Reinf. = 
Min Allow% Temp Rernf. = 
Min. Overturning Safety Factor 
Min. Sliding Safety Factor ': 

Add Ftg Wt for Soil Pressure 
Use fig wt for stability, moments & shears 
Add Pedestal Wt tor Soil Pressure 
Use Pedestal wt for stability, mom & shear 

Dimensions 

Width parallel to X-X Axis 8.0 fl 
Length parallel to Z-Z Axis 8.0 fl 
Footing Thicknes = 18.0 in 

Pedestal dimensions ... 
px : parallel to X-X Axis 0.0 in 
pz : parallel to Z ·Z Axis "" 0.0 in 
Height 0.0 in 

Rebar Centerline to Edge of Concrete .. 
3.0 in at Bottom of footing = 

Reinforcil_!9_ 

Bars parallel to X-X Axis 
Number of Bars 8 
Reinforcing Bar Size = # 8 

Bars parallel to Z·Z Axis 
Number of Bars = 8 
Reinforcing Bar Siz1 : # 8 

Bandwidth Distribution Check (ACI15A.4.2) 
Direction Requiring Closer Separation nla 
# Bars required within zone nla 
# Bars required on each side of zone nla 
~Eiedloads 

D 
P : Column Load 123.0 
OB : Overburden 0.0 
M-xx 0.0 
M-zz. 0.0 
V-x 0.0 
V-z 0.0 

4,500.0 ksf 
60.0 ksi 

3,122.0 ksl 
145.0 pcf 
0.90 

0.750 

0.00180 
1.0 : 1 
t O: 1 

Yes 
Yes 
No 
No 

Lr 
0.0 
0,0 

0.0 
0.0 
0.0 
0.0 

Soil Design Values 
Allowable Soil Bearing 
Increase Bearing By Footing Weight 
Soil Passive Resistance (for Sliding) 
Soil/Concrete Friction Coeff, 

Increases based on footing Depth 
Footing base depth below soil surface = 
Allowable pressure increase per foot of deptl= 

when footing base is below 

Increases based on footing plan dimension 
Allowable pressure increase per foot of depl = 

when maximum length or width is greater:t 

eo! 

a· o· 

.. , ..... _J - .. 

--
L s w 

X 

II 

~ 

E 

4.0 ksf 
No 

250.0 pet 
0.30 

A u a-

0.0 ft 
0.0 ksf 
0.0 ft 

0.0 ksf 
0.0 ft 

--=r 

H 
0.0 84 .30 0.0 19.80 0.0 k 
0.0 0.0 0.0 0.0 0.0 ksf 
0.0 0.0 0.0 0.0 0.0 k-ft 
0.0 0.0 0.0 0.0 0.0 k-It 
0 .0 0.0 0.0 0.0 0.0 k 
0.0 0.0 0 .0 0.0 0.0 k 

http:Ver:6,15,2.17


Title Block Line 1 
You can changes this area 
using the 'Settings· menu item 
and then using the 'Printing & 
Tille Block' selection. 
T~ockline6 

General Footing 

Description : Center Column Footing 

DESIGN SUMMARY 
Min. Ratio Item 

PASS 0.8643 Soil Bearing 
PASS nla Overturning - X-X 
PASS n/a Overturning- Z-Z 
PASS nla Sliding- X-X 
PASS nla Sliding - Z-Z 
PASS n/a Uplift 
PASS 0.6622 Z Flexure (•X) 
PASS 0.662:! Z Flexure (-X) 
P~SS 0.6622 X Flexure (•Z) 
PASS 0.6622 X Flexure ( -Z) 
PASS 0.02158 1-way Shear (""X) 
PASS 0.02158 1-way Shear (-X) 
PI\SS 0.02158 1-way Shear ( +Z) 
PASS 0.02158 1-way Shear (·Z) 
PASS 0.04795 2-way Punching 

Detailed Results 

Soil Beari.!!.!!__ 
Rotation Axis & 

Load Combination ... Gross Allowable 

X-X. +O+H 4.0 
X-X. +O+L -+ti 4.0 
X-X. +O+Lr+H 4.0 
X-X. +D•S.,.H 4.0 
X-X. +0+0. 750Lr+O. 750L +-H 4.0 
X-X. +0+0.750L +0.750S+H 4.0 
X-X. -t{)+Q.60W+H 4.0 
X-X. +D+0.70E+H 4.0 
X-X, +0+0.750Lr+0.750L +0.450W+H 40 
X-X. -t{)+Q.750L ..0.750S+0.450W+H 4.0 
X-X. -t{)+0.750L +0.750S+0.5250E.,.H 4.0 
X-X. +0.600+0.60W+0.60H 4.0 
X-X. +0.600+0.70E+0.60H 4.0 
z~z. +D+H 4.0 
Z-Z. +O+L+H 4.0 
Z-Z. +O+Lr+H 4.0 
Z-Z. +D+S+H 4.0 
Z-Z. +0+0.750Lr+0.750L +H 4.0 
Z-Z. +0+0.750l +0.750S•H 4.0 
Z-Z. -t{)+0.60W+H 4.0 
Z-Z, +0+0.70E+H 4.0 
Z-Z. +0+0.750Lr+0.750L +0.450W.,.H 4.0 
Z-Z. -t{).Q.750L +0.750S+0.450W+H 4.0 
Z-Z. +0+0.750L +0.750S+0.5250E+H 4.0 
Z-Z, +0.600+0.60W+0.60H 4.0 
Z·Z, +0,600+0.70E+0.60H 4.0 
Overturning Stability 
Rotation Axis & 

Load Combination ... 
- --· 

Fooling Has NO Overturning 
Sliding Stability 

Force Application Axis 
Load Combination ... ---

Footing Has NO Stiding 

Project TiUe: 
En~ineer: 
ProJeCt Oeser: 

Project 10. 

ojects 2D151 15068 • Uinllll:t 200K Gal R~r liJ Rebulki\E'ngineering\CalcutaiioosiOtller\15068 uln~ res#lecG 
ENERCALC.INC" 1983-2015. Btuld16.15 2.17 Ver;615.217 

~ 
Applied Capacity Governing Load Co{l'lbination 

3.457 ksf 4.0 kst +O•S+H about Z-Z axis 
0.0 k-ft 0.0 k·ft No Overturning 
0.0 k-ft 0.0 k-It No Overturning 
0.0 k 0.0 k No Sliding 
0.0 k 0.0 k No Sliding 
0.0 k 0,0 k No Uplift 

35.310 k-ft 53.323 k-ft +1 .20D+O.SOL +1,60S+1.60H 
35.310 k·fl 53.323 k-ff +1 .200+0.50L•1 .60S+1 .601-t 
35.310 k-It 53.323 k-It +1 .200+0.50L •1 .60S+1 .60H 
35.310 k-It 53.323 k-It •1.200'f{).50L .,.1 .60S•1 .60H 
68.658 psi 3,18198 psi +1 .200+0.50L +1 .60S•1 .60H 
68.658 psi 3,181 ,98 psi +1 200+0.50L+1.60S+1 .60H 
68.658 psi 3,181.98 psi •1 .200+0.50L • 1.60S•1 .60H 
68.658 psi 3,181 .98 psi +1 .200+0..50L •1 .60S+ 1.60H 

305.148 psi 6,363.96 psi + 1 200+0 .50L + 1.60S+ 1.60H 

-- ACtual Soil Bearing Stress- Actual/ Allowable 
Xecc Zecc Bottom, -Z Top, .,.z Left. -X Rig_ht. +~ Ratio 

nla 0.0 2.139 2.139 nla n/a 053!i 
n/a 0.0 2.139 2.139 nla n/a Ofl35 
n/a 0.0 2.139 2.139 n/a nfa il.53S 
n/a 0.0 3.457 3.457 n/a n/a 0~4 
n/a 0.0 2.139 2.139 nla n/a 0535 
n/a 0.0 3.127 3.127 n/a nla 1)762 
n/a 0.0 2.139 2139 nla n/a I) 5)5 
n/a 0.0 2.356 2.356 nla n/a 0 589 
n/a 0.0 2.139 2.139 n/a n/a 0:5.); 
nfa 0.0 3.127 3.127 nla n/a t' 782' 
n/a 0.0 3.290 3.290 nfa n/a IJ .9?3 
nla 0.0 1.284 1.284 n/a n/a 031' 
n/a 0.0 1.50 1.50 n/a n/a O.Ji'5 
0.0 nla nla nla 2.139 2.139 0 53: 
0.0 n/a n/a nla 2.1 39 2.139 (I 535 
0.0 n/a n/a n/a 2.139 2.139 0 5.15 
0.0 nla n/a n/a 3.457 3.457 000-1 
0.0 n/a n/a n/a 2.139 2.139 0.535 
0.0 n/a n/a n/a 3.127 3.127 0781 
0,0 nla nfa nla 2.139 2.139 0.535 
0.0 n/a n/a nla 2.356 2.356 0.58~ 
0.0 n/a nfa nla 2.139 2.139 0535 
0.0 n/a n/a n/a 3.127 3.127 o;oz 
0.0 n/a nla n/a 3.290 3.290 0~2~ 
0,0 nla nla nla 1.284 1.284 o-m 
0.0 n/a n/a n/a 1.50 1.50 OJi' -

Overturning Moment Resisting Mome~ Stability Ratio Status 

All units k 

Sliding Force Resisting Force Slidin9 SafetyRatio Status 

http:Ver:615.2.17
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Title Block Une 1 
You can changes this area 
using the 'Senings· menu item 
and then uslng the 'Printing & 
Tille Block' selection. 
Tille Block line 6 

General Footing 

Description : Center Column Foobng 

Footing Flexure 

Flexure Axis & Load Combination 

X-X. 1-1.400~1 .60H 
X-X, • 1.40D•1 .60H 

Project Tttle: 
Engineer: 
Project Oeser. 

Project JO: 

Jteds 201Sil5008 · Ulnian ~eserYoir 113 Rebulld\Engineering\Caiculaoons\Oiher\15068 uintall res#ll.ecS 
ENERCALC, INC. 1983-2015. Build:6.15.2.17, Ver6.15,217 

-
Mu Which Tension@ 
k-It Side ? Bot or Top ? 

As Req'd 
in~2 

Phi'Mn 
k.-11 

S1atus 

2.1 .525 
21 .525 

•Z Bollom 0,4251910932713 Min ACI10.5 
-Z Bonom 0.4251910932713 Min ACI 10,5 

0.790 
0.790 

53.323 
53.323 

OK 
OK 
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Title Block Une 1 
You can changes this area 
using the ·settings' menu item 
and then using the 'Printing & 
Title Block' selection. 
Title Block Une 6 _ _ 

General Footing 

Description : Center Column Fooung 

Footing Flexure 

Flexure Axis & load Combination 

X-X. •1.20D+0.50Lr+ 1 .60L •1 .60H 
X"X, +1.20D+0.50Lr+1 .60L+1 .60H 
X-X. +1.20D+1.60L+0.50S+1 .60H 
X-X. +1 .20D+1.60L+0.50S•1.60H 
X-X. +1.20D+1 .60Lr+0.50L -+1 .60H 
X-X. +1 .200+ 1.60Lr+0.50L +1.60H 
X-X, •1.200+ 1.60Lr+0.50W•1.60H 
X-X. -+ 1.200+ 1.60Lr+D.50W+1 .SOH 
X-X. +t200+0.50L•1.SOS+1 .SOH 
X-X. • 1 .200+0.50L + 1 .60S+ 1.60H 
X-X, + 1.200+1 .60S+0.50W+ 1.60H 
X-X. +1.20D+1.60S+0.50W+1.60H 
X-X. +t200+0.50Lr+0.50L+W+1 .SOH 
X-X, +1 .200+0.50Lr+0.50L+W•1SOH 
X-X. •1.200+0.50L +0.50S+W+1.60H 
X-X, -+ 1.20D+0.50L +0.50S+W+ 1 .60H 
X-X. +1.200...0.50L +0.20S..t+1.60H 
X-X. •1 .200+0.50L -'{).20S•E•1 .SOH 
X-X. +0.90D•W...0.90H 
X-X. +0.90D+W+0.90H 
X-X. -+0.90D+E+0.90H 
X-X. +0.90D+t+0.90H 
Z-Z. +1.400+1.60H 
Z-Z. +1 .400+1.60H 
Z-Z. + 1.200+0.50Lr+1 .60L + 1.60H 
Z-Z. •1200+0.50Lr+1 .60L+1.60H 
Z-Z, •1.200•1 .SOL+0.50S•1 .SOH 
Z-Z. •1 .200•1 .60L+0.50S+1.60H 
Z-Z, •t20D•1.S0Lr+0.50L•1 .60H 
Z-Z. + 1.200+1 .60Lr...0.50L •1 .60H 
Z-Z, +1 .200+ 160Lr+0.5QW• 1 .60H 
Z-Z. + 1.200+1 .60Lr+0.50W•1.60H 
Z-Z. •1.200..{).50L •1 .60S•1.60H 
Z-Z. • 1.200+0.50l + 1.60S+ 1.60H 
Z-Z. +1 .200+1.60S..{).50W+t 60H 
Z-Z, •1.200+1 .60S+0.50W~1 .60H 
Z -Z. + 1 .200..{) .50Lr+O .SOL •W + 1.60H 
Z-Z. ""1,20D..{).50Lr+0.50L +W+1.60H 
Z-Z. +1.200+0.50L+0.50S+W+1.60H 
Z-Z, •1 .200+0.50L ..{).50S•W•1 .60H 
Z-Z. +1.20D+0.50L +0.20S+E+1.60H 
Z-Z, +1.200+0.50L ..{).20$+E+1.60H 
Z-Z. +0.90D+W..{).90H 
Z-Z, ..{).900 ... W+090H 
Z-Z. +0.900+E..{).90H 
Z-Z. +0,900+E+0.90H 
One Way Shear 

Project Title: 
Engineer: 
Project Oeser: 

Project 10: 

Jj(!Cts 2015\15068- Utniah 2001< Gaj Reservoir lf.J RabUi'ldiEngi~ICalcU1aoOOs\ol11et\1500f ~1n1a11 res!l3.ec6 
ENERCAlC, INC 19113-.2015, Bu\ld'6 1.S 2. 17, Yer:6.15,2.17 

' . 

Mu Which Tension@ As Req'd 
k·ft Side 1 Bot or Top 1 in•2 

Gvrn. As 
in•2 

Actual As 
in•2 

Phi'Mn 
k-ft 

Status 

18.450 
18.450 
23.719 
23.719 
18.450 
18.450 
18.450 
18A50 
35.310 
35.310 
35.310 
35.310 
18.450 
18.450 
23.719 
23.719 
23.033 
23.033 
13.838 
13.838 
16.313 
16.313 
21.525 
21 .525 
18.450 
18.450 
23.719 
23.719 
18.450 
18.450 
18.450 
18.450 
35.310 
35.310 
35.310 
35.310 
18.450 
18.450 
23.719 
23.719 
23.033 
23.033 
13.838 
13.838 
16.313 
16.313 

•Z Boltom 0.3888 Min Temo% 
-Z Bottom 0.3888 Min Temo% 
+Z Bottom 0.4685256922545 Min ACI10.5 
-Z Boltom 0.4685256922545 Min ACI 10.5 
+Z Bottom 0.3888 Min Temo% 
-Z Bottom 0.3888 Min Temo% 
+Z Bottom 0.3888 Min Temo% 
-Z Bottom 0.3888 Min T emo % 
+Z Bottom 0.6974973802601 Min ACI10.5 
-Z Bottom 0.6974973802601 Min ACI 10.6 
+Z Bottom 0.6974973802601 Min ACI 10.5 
-Z Bottom 0.6974973802601 Min ACI 10.5 
+Z Bottom 0.3888 Min Temo% 
-Z Bottom 0.3888 Min Temo% 
+Z Bottom 0.4685256922545 Min ACI 10.5 
-Z Bottom 0.4685256922545 Min ACI 10.5 
+Z Bottom 0.4549697275861 Min ACI 10.5 
-Z Bottom 0.4549697275861 Min ACI 10.5 
+Z Bottom 0.3888 Min Temo% 
-Z Bottom 0.3888 Min Temo% 
+Z Bottom 0.3888 Min Temo% 
-Z Bottom 0.3888 Min Temo % 
-X Bottom 0.4251910932713 Min ACI10.5 
+X Bottom 0.4251910932713 Min ACI 10.5 
-X Bottom 0.3888 Min Temo% 

+X Bottom 0.3888 Min Temo% 
-X Bottom 0.4685256922545 Min ACI 10.5 
+X Bottom 0.4685256922545 Min ACI10.5 
-X Bottom 0,3888 Min Temo% 
+X Bottom 0.3888 Min Temo% 
-X Bottom 0.3888 Min Temo% 
•X Bottom 0.3888 Min Temo% 
-X Bottom 0.6974973802601 Min ACI10.5 
+X Bottom 0.6974973802601 Min ACI10.5 
-X Bottom 0.6974973802601 Min ACI 10.5 
•X Bottom 0.6974973802601 Min ACI10.5 
-X Bottom 0.3888 Min Temo% 
•X Bottom 0.3888 Min Temo% 
-X Bottom 0.4685256922545 Min ACI10.5 
+X Bottom 0.4685256922545 Min ACt 10.5 
-X Boltom 0.4549697275861 Min ACI10.5 
+X Bottom 0.4549697275861 Min ACI 10.5 
-X Bottom 0.3888 Min Temo% 
•X Bottom 0.3888 Min Temo% 
-X Bottom 0.3888 Min Temo% 
+X Bottom 0.3888 Min Temo% 

0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 

53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53J23 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53.323 
53323 
53.323 
53.323 
53.323 
53.323 
53.323 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

Load Combination ... - -- - Vu @·X Vu@+X Vu ~-Z V,!!_@_g _ Vu :M~ PhiVn Vu / Phi'Vn_ Status 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

+ 1.400+ 1.60H 
+1 .200+0.50Lr• 1 .60L • 1.60H 
... 1.200+1 .60L+0.50S•1 .60H 
+1 .200+1 .60Lr+0.50L +1 .60H 
•1 .200+1,60Lr+0,50W+1.60H 
T1.20Di:0.50L +1.60S+1.60H 
+1.200•1 .60S+0.50W-+1.60H 
+1.200..{),50Lr+0.50L •W+1.60H 
• 1 .200+0.50L...0.50S•W+1 .60H 
•1 .200+0.50L +0.20S+t+1 .60H 
+0.90D+W+0.90H 
+0.90D+E+0.90H 

41 .854 osi 
35.875 osi 
46.12osi 

35.875 osi 
35.875osi 
68.658osi 
68.658osi 
35.875 osi 
46.12osi 

44.785 psi 
2S.906osi 
31.719 osi 

41.854 osi 41.854 osi 41.854 osi 41 .854 osi 3 osi 0.01315 
35.875 osi 35.875 psi 35.875 psi 35.875 psi 3 osi. O.D1 127 
46.12 psi 46.12 osf 46.12 osi 46.12 osi 3 osi 0.01449 

35.875 osi 35.875 osi 35.875 osi 35.875 osi 3 osi 0.01127 
35.875 osi 35.875 osi 35.875 osi 35.875 osi 3 osi 0.01127 
68.658 osi 68.658 osi S8.658 osi 68.658 osi 
68.658 osi 68.658 osl 68.658 osi 68.658 osi 

3 psi 0.02158 
3 osi 0.02158 

35.875 osi 35.875 osi 35.875 osi 35.875 os1 3 psi 0.01127 
46.12osi 46.12 osi 46.12 psi 46,12osi 3 osi 0.01449 

44.785 psi 44.785 osi 44.785 osi 44.785 osi 
26.906 osi 26.906 osi 26.906 psi 26.906 ost 
31.719osi 31.719 psi 31.719 psi 31.719osi 

3 psi 0.01408 
3 osi 0.008456 
3 nsi 0.009968 
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Title Block Line 1 
You can changes this area 
using the ·settings· menu item 
and then using the "Prinling & 
Title Block· selection. 
Title BlOCk Une 6 

General Footing .... . ;• 

Description : Center Column Footing 

Punching Shear 

Load Combination ... 

+1 .40D+1 .60H 
+1.20D+0.50lr+ 1.60L + 1.60H 
+1 .200+1.60L +O.SOS+1.60H 
+1 .200+1 .60Lr+0.50L +1 .60H 
+1.20D+1 .60Lr+0.50W+1 .60H 
+1.20D+0.50L +1 .60S+1.60H 
+l20D+1.60S-+0.50W+1 .60H 
+1.20D+0.50Lr+0.50L +W+1 .60H 
+1 .20D+0.50L +0.50S+W+ 1.60H 
+1.200+0.50L+0.20S+E+1.60H 
+0.90D+W+0.90H 
+0.90D+E+0.90H 

Vu 

186.019 o< 
159.444 051 
204.977 :lSi 
159.444 0 $ 
159.444 G$1 
305.148 osi 
305.148 • ., 
159.444 os: 
204.977 rsi 
199.046 rr..f 
119.583 ~St 
140.972 PSI 

Project Title: 
Engineer: 
Project Oeser: 

Project 10: 

... ' " ~ t 

~ts 2015\15068- Uintah 2001< Gal Rese!VIlir 113 Rebu•fG\EilQlneerong\CalculahonsiOU!ell T5068 utnlah res#3.edl 
ENEr«:ALC INC. 1983-2ll15 Bulld:6. 16 2.17. 1Jer:6.15.2'. t 7 

All units k -
P!!_i"Yn Vu I Phi•vn Status 

6l ~· 0.02923 v~' 
6CSI 0.02505 OK 
6C';; 0.03221 OK 
6P'-' 0.02505 Ot\ 
60'.>1 0.02505 o~. 
60!>1 0.04795 01\ 
6 o~· 0.04795 CK 
6t•'Si 0.02505 ov. 
6 c:~. 0.03221 (II' 
6!lSt 0.03128 Q\'( 
6os 0,01879 '01' 
6cs' 0.02215 -'~ 
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Title Block Line 1 
You can changes this area 
using the 'Settings' menu item 
and then using the 'Printing & 
Title Block' selection. 
Title Block Une 6 

Wall Footing 

Description : Typical Wall Footing 

Code References 

Project Title: 
Engineer: 
ProJect Oeser: 

Project 10: 

- oiecls 2015115068- Uintah 200K Gii Resetvoir #3 Rebuild\Englneering\C<iculalioos\Oihel\15068 uintah res#3.ec6 
ENERCALC.INC. 1~2015, Bulldi6.15.2.17, Ver:6.lli 2.17 

- .. 

Calculations per ACI 318-05, IBC 2006, CBC 2007, ASCE 7-05 
Load Combinations Used : ASCE 7-10 

General Information 

Material Properties 
rc : Concrete 28 day strength 
fy : Rebar Yield 

= 4,500.0 ksi 
Soil Design Values 

Allowable Soil Bearing 4.0 ksf 
60.0 ksi No 

Ec : Concrete Elastic Modulus 
Conc-rete Density 

3,122.0 Rsl 
Increase Bearing By Footing Weight 
Soil Passive Resistl!nce (for Sliding) = 250.0 pel 

= 145.0 pcf Soil/Concrete Friction Coeff. 0.30 
<p Values Flexure 

Shear 
Analysis Settings 

0.90 

= 0.750 Increases based on footing Depth 
0.0 ft Reference Depth below Surface 

Allow. Pressure Increase per foot of depth = 0.0 ksf = Min Steel % Bending Reinf. 
Min Allow% Temp Rein f. 0.00180 when base fooling is below = 0.0 ft 

Min. Overturning Safety Factor 
Min. Sliding Safety Factor 
AutoCalc Footing Weight as DL 

= 

Dimensions 

Footing Widt 
Wall Thickness = 
Wall center offset 

from center of footing = 

~lied Loads 

P : Column Load 
OB : Overburden 
V-x 
M-zz 

: 

= 

3.0 ft 
12.0 in 

0 in 

1'f)" 

Vx applied 
DESIGN SUMMARY 

Min. Ratio Item 
PASS 0.4608 Soil Bearing 
PASS nfa Overturning- Z-Z 
~ASS n/a Sliding · X-X 
PASS n/a Uplift 
PASS 0.04621 Z Flexure (+X) 
PASS 0.02494 Z Flexure(-X) 
PASS n/a 1-way Shear (+X) 
PASS 0.0 1-way Shear(-X) 

D 

1.0 ; 1 Increases based on footing Width 
1.0 : 1 Allow. Pressure Increase per foot of width 
No when footing is wider than 

Fooling Thicknes = 16.0 1n 
Rebar Centerline to Edge of Concrete .. 

at Bottom of footing = 3.0 i'n 

--- -
- -

Lt __ L __ s __ 

= 

Reinforcing 

Bars along X-X Axis 
Bar spacing 

Reinforcing Bar Size 

w E 

= 

0.0 ksf 
0.0 ft 

12.00 

# 6 

I 
I 

-----
H 

4.280 0.0 0.0 1.250 0.0 0.0 0.0 k 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0. 0 in above top of footing 

Applied --
1.843 ksf 

0.0 k-ft 
0.0 k 
0.0 k 

1.189 k-It 
0.6420 k-ft 

0.0 psi 
o.o psi 

0.0 
0.0 
0.0 

0.0 
0,0 
0.0 

Capacity 

4.0 ksf 
0.0 k-ft 
0.0 k 
0.0 k 

25.739 k-ft 
25.739 k-ft 

3,181.98 psi 
0.0 psi 

0.0 0.0 0.0 ksf 
0.0 0.0 0.0 k 
0.0 0.0 0.0 k-ft 

Governing load Combination 

+O+S+H 
No Overturning 

No Sliding 
No Uplift 

+1.20D+0.50L +1.60S+1 
+0.90D+E +0.90H 

n/a 
n/a 

http:Buikl:S.15.2.17


Tille Block Line 1 
You can changes this area 
using the 'Settings' menu item 
and then using the 'Printing & 
Title Block' selection. 
Title Block Un~ 

Wall Footing 

Description : Typical Wall Footing 

Detailed Results 

Soil Bearing 
Rotation Axis & 

Load Combinati..;,_on-'-. ~= 

. +0-tl-i 

. +O+L -tH 

. +0-+lr-tl-i 
, +O+S-tl-i 
. +0-t{). 750Lr-t{).750L otH 
' +0+0.750l +0. 7505-t!-i 
. +D-t{).6QW-tl-i 
. +0-t{).70E+H 
. +O-t{).750Lr-t{).750L +0.450W-tl-i 
. +0-t{).750L -t{).7505-t{).450W-tH 
. +O-t{).750l+0.7505+0.5250E+H 
. +0.60D-t{).60W+0.60H 
. +0._60D-+0.70E-+0,60H 
Overturning Stability 
Rotation Axis & 

Load Combination ... 

Footing Has NO Overturning 
Sliding Stability 

Force Application Axis 
l oad Combination ... 

Footing Has NO Sliding 
Footlng Flexure 

Gross Allowable Xecc Zecc 
-·-- --

4.0 ksl 0.0 in 
4.0 ksl 0.0 In 
4.0 ksl 0.0 in 
4.0 ksf 0.0 in 
4.0 ksf 0.0 in 
4.0 ksf 0.0 rn 
4.0 ksf 0.0 in 
4.0 ksf 0,0 in 
4.0 ksf 0.0 in 
4.0 ksl 0.0 in 
4.0 ksf 0.0 in 
4.0 ksf 0.0 in 
4.0 kSI 0,0 in 

Sliding Force 

Flexure Axis & Load Combination Mu Which Tension@ Bot. 
k-ft Side ? or Top~ --

. +1.400+1.60H 0.9987 -X Bottom 

. +1.40D+1.60H 0.9987 +X Bottom 

. +1.20D+0.50Lr+1 .60L +1.60H 0.856 -X Bottom 

. +1 .200+0.50Lr+1 .60L+1 .60H 0.856 +X Bottom 

. +1.200+1.60L +0.505+1.60H 0.9602 -X Bottom 

. +1 .20D+1,60L..0.505+1.60H 0.9602 +X Bottom 

. + 1.200+1 .60Lr+0.50L +1.60H 0.856 -X Bottom 

. •1 .20D•1 .60Lr..0.50L+1 .60H 0.856 +X Bottom 

. +1 .200+ 1.60Lr+0.50W+1 .60H 0.856 -X Bottom 

. +1 .20D+1 .60Lr+0.50W•1 .60H 0.856 +X Boll om 

. +1 .20D-t{).50L+1 .60S+1 .60H 1.189 -X Bottom 

. +1 .20D+0.50L+1 .60S+1.60H 1.189 •X Boll om 

. +1 .200+ 1.60S+0.50W• 1.60H 1.189 -X Bottom 
, +1.20D+1.605..0.50W•1.60H 1.189 +X Bottom 
. + 1.200..0.50Lr'+0.50L +W+ 1.60H 0.856 -X Bottom 
. + 1.20D+0.50Lr+0.50L '*'W+ 1.60H 0.856 +X Bottom 
. + 1.200+0.50L ..0.50S+W+1 .60H 0.9602 -X Bottom 
. +1 .20D+0.50L -t{).50S+W+1 .60H 0.9602 •X Bottom 
. +1 .20D+0.50L +0.205+f•t60H 0.8977 -X Bottom 
. +1.200+0.50L +0.20S+f+1.60H 0.8977 • X Bottom 
. -t{).90D•W+0.90H 0.642 ·X Bottom 
. -t{),90D•W+0.90H 0.642 +X Bottom 
. -t{).90D+f+0.90H 0.642 -X Bottom 
. +0.90D•E..0.90H 0.642 +X Boll om 
One Way Shear 

l oad Combination.,. - - Vu @-X Vu @+X 
+1 .400+1.60H Oosi Oosi 
+1.20D+0.50lr•1 .60L +1 .60H Oosi Oosi 
'1'1.20D+1.60L+0.505 ... 1.60H Oosi Oosl 
+t.20D+1 .60Lr-t{).SOL •1 .60H Oosi Oos1 
+1.20D•1 .60Lr..0.50W•1.60H Oosi Oosi 
+ 1 .200-t{).SOL +1.605+ 1.60H Oosi Oosi 
+1.20D+1 .605+0,50W+1 .60H Oosi Oosi 

Project Tille: 
En~ineer: 
Pro1ect Oeser; 

Project 10: 

Actual Soil Bearing Stress Actual / Allowable -
+Z 

As Req'd 

+Z -X 
1.427 ksf 
1.427 ksf 
1.427 ksf 
1.843 ksf 
1.427 ksl 
1.739 ksf 
1.427 ksf 
1.427 ksl 
1.427 ksf 
1.739 ksf 
1.739 ksf 

08560 ksf 
0.8560 ksl 

-X Ratio 

1.427 ksf 
1.427 ksf 
1.427 ksf 
1.843ksf 
1.427 kst 
1.739ksf 
1.427 ksf 
1.427 ksf 
1.427 ksf 
1.739 ksf 
1.739 ksf 

0.8560 ksf 
0.8560 ksf 

l ss· 
(135., 
• 'JS 

0.40 
I) 351 
0435 
0 :l5:' 
f)J5-
l·SS· 

1" 431i 
J 21~ 
J 214 

Units : k-fl 

_Resisting Moment __ Stability Ratio Status 

~eslstin_9__£o rce _SIId ln~ SafetyRati_o _ Statu~ 

Gvrn. As Actual As Phi'Mn 
in•2 in•2 in"2 k·fl Status 

0.3456 Min Temp% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temp% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 MinTemo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temp% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temp% 0.44 25.739 OK 
0,3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temp% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temp% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 
0.3456 Min Temo% 0.44 25.739 OK 

Units : k 

Vu.Ma¥ Ph1 Vn Vu I Phi'Vn Status 
0 osi 3 osi 0 OK 
0 osi 3 osi 0 OK 
0 psi 3 osi 0 OK 
0 osi 3 osi 0 OK 
0 osi 3 osi 0 OK 
0 osi 3 osi 0 OK 
0 osi 3 osi 0 OK 

http:Ver:6.15.2.17
http:Build:6.15.2.17


Title Block Line 1 
You can changes this area 
using the "Sellings" menu item 
and then using the 'Prfntlng & 
Tille Block' selection. 
Tt~Block Line 6_ 

Wall Footing 

Description : Typical Wall Footing 

+1.20D+O.SOLr+O.SOL +W+1 .60H 
+ 1.20D+0.50L +0.50S+W+ 1.60H 
+ 1.20D+0.50L +0.20S+E+ 1.60H 

Oosi 
Oosi 
Oosi 

Project Title: 
En9ineer: 
Project Oeser· 

Project 10: 

• i • n,.lq , .. q ~ .,.~; 

ejects 2.0 t 5115068 - Uinlah 200K Gal Resei'VOif #3 Rebuild\Engineenng\Caieuta"iiiiiS\0~ uinllil res#3.d 
.ENE~CALC. INC 1~20Hi, lllllld:6.15 2.17, Ver.6.15.2.17 

Oosi 
Oos1 
Oosi 

0 osi 
0 osi 
0 osi 

3 osi 
3 osi 
3 psi 

0 
0 
0 

OK 
OK 
OK 

http:Ver:6.15.2.17
http:Build:6.15.2.17


Title Block Une 1 
You can changes this area 
using the 'Settings' menu item 
and then using the 'Prinling & 
Title Block' selection. 
Title Block Une 6 

Wall Footing 

Description : Typical Wall Footing 

Project Title: 
En9ineer: 
ProJect Oeser: 

Project 10: 

Ill:- •• • ) t l)aJi 

- "OteciS 2015\15068 - Uiolah 200K Gal R~r 113 Rebuild\f'oglneeriog\Calculalioos\Oit!ef\ 15068 ulolah ms#3.ec6 
ENERCALC, INC. 1983-2016, Bllild:6.152.17. Ver.6.15.2.17 .. 

One Way Shear Units : k 

load Combtnation ... -. 
+0.90D+W+<l.90H 
+0.90D-+£+0.90H 

__ Vu@-X V~@!X 

Oosi 0 osi 
0 osi 0 osi 

Vu.Max Phi Vn 
0 psi 3 osi 
0 osi 3 osi 

Vu I Phi'Vn 
0 
0 

Status 

OK 
OK 

http:Ver:6.15.2.17
http:Build:S.15.2.17


~ 5.:{~;'UC: ) = qK- ~f 

7 

/ 

t "" p c.~ (J{) ~ ?9'i ~~ 

PrOJP.r:t No. _lc.::::~=''-'~.._ _________ Sheet No. _____ _ 

Prepared Bv __ ,?~<:.;...\!,:;.\..__ ________ Dote _.....:~::;.,lwcw.'-+/..1-' ..::SL---

"f.:Gl. ·~ ... u....:..,. 101 
(~IN ~T lp..l 'Sr.l~~oc_ 'St~A";:>:.-IV:-'1) 

l0 -=. l 0 .fo 9. "'-.\._t.) 

/f. 

a-.~ 6.'Y~ (~~<;.~ I -=- o. "5'7S' ;" 
c.~S:('\ s'(yz .. ) 

t~ ...j, ~,$'IS'\ ¢ M" :::. o.<"~·'--'~)l(c. ~s- ---z:.- J "; .:2\ca.t\ L- '" 

1~ . . :.1. ):.""T~ 

/ 4' ~-~1: 
<. l.o.)~ ¥':;:, c::,.,.,,:_. / 



Project Name Uiotah Hlghlaods Reservoir lfJ 
Project II 15068 

Program Authors· 
last Revtsed 

Revteweo By 

TAB& DOC 
10120/2010 

TAB Prepared By ZCH 
Date 3/1112015 

Design Criteria 

Circular Concrete Tanks without Prestressing 
(Based on the 1993 PCA Document) 

Estimation of Tank Wall Thickness 
fc 
o .. ,.. 
Ht.,._ 

l...n 

Lrmit Ring Tension Stress in Concrete Wall from 7o/o to 12% of f'c 

For g.ven 1 ~nd H•tD~ with a hinged base/tree top (Table A-5) 

Fluid Pressure 
Soil Presswe 
e. 
E, 

n 

Surcharge 

Soil on Lid 
Load Factor 

F tQ-.;11! P'•t.tu• 
F _ _. 

Enviro11mental 
Durability Factor 
Ftexvre (liquid) 
TenSion (hquid) 
Flexvre (soil) 
Complession (soil) 
Hl/01 

Max Coefficient= 

w, 
Tm .. 

pcf T UI"'.actH 

It A,i<OC!'>l 

~.._ ... , 

Fu"""'' 

This equates lo 
Wall thickness is 

The Following Load Cases were used in Analysts: 

Load Case 111: 
Load Case 11'2: 
LoadCaseU: 
Load Case 114: 

Full of Water, No Lid, No Backfill 
Empty, No Lid, w/Ba.ckfiil 
Empty, w/Ud, w/Sackfil[ 
Full of Water, w/Lid, Ignore Bac.kf111 

Load Case #1-Full of Water, No Lid, No Backfill 

Assume Free Top/Hinged Base (Tables A-5 end A-7) 

0.624 (Table A-5) 

169 pcf 
40422 lbs 

14960 lbs. 

o 75 in2 

I 1Y!IItn' 
OK 

150 P5• 

3.34 %offc 
OK 

Compression Check 

F'a 

0.33fc 

OK 

Effects of Possible outward movement will be handled by designing the entire portion of the wall lor the maJCimum Ring Tension and Moment 

Ring FOfce"(A-5 Coef.)w,HR 

Moment =(A-7 Coef )wuH' 

Top 
0.1H 
0.2H 
0.3H 
0.4H 
O.SH 
O.t>H 
0.7H 
0.8H 
0.9H 

Bottom 

A·S Coef. 

-0.009 
0.110 
0.231 
0.352 
0.467 
0.563 
0.624 
0.618 
0.518 
0 305 
0.000 

RF 
(*l 

-583 
7143 

14956 
22768 
30236 
36473 
40422 
40034 
33516 
19747 

0 

64744,243<1 

w,H'= 690605.2608 

A-7 Coef. Moment 
_(lt.ftlf!J 

0 0 
0.0000 0 
0.0001 46 
0.0005 322 
0.0013 921 
0.002.9 2003 
0-0051 3522 
0.0074 5~10 

0.0089 6.123 
0 0075 5157 

0 0 

EN G I N EERS 

48:? . 

1485 

http:3823676.24


Project Name Uintah Highlands Reserv01r #3 
Project II 15068 

Prepared By ZCH 
Date 311 112015 

Load Case #2-Emptv, No Lid, w/ Backfi ll 

Use Durability Coeffic.ents es Noted PreVious 

Soil! Over Lid= 
p 

'fl 
100 

Program Authors. TAB & DOC 
Last Revised 1119/2006 

Revoewed By TMD 

Ring Force=(A-5 Coef.)w.HR+(A-6 Coef.)pR Moment=( A· 7 Coef. )(wJl)• ph2) 

w,HR= -98421 Wuh1+pl1'~ ·988496 
pR= -7411.2 

Top 
0.1H 
0.2H 
0.3H 
0.4H 
0,5H 
0.6H 
0.7H 
0.8H 
0.9H 

Bottom 

A-5 Coef 

-0.009 
0.110 
0.231 
0.352 
0.467 
0,563 
0.624 
0.618 
0.518 
0.305 
0.000 

Load Case #3-Empty, w/Lid, w/Backfill 

RF 
(II) 

886 
-10859 
-22735 
-34611 
-45962 
-55444 
"61447 
-60857 
-50949 
--!!0018 

0 

Apply a shear force (V)@ top of wall to make Ring Tension = 0@ top of Wall 

When top of1ank IS free, Ring Force (LCII2) = -6459 # 

AJ top of wall (O.OH) trom table A--8, Coefficoent= --8.4911 

A-6 Coef. 

0.991 
1.010 
1.031 
1.052 
1.067 
1.063 
1.024 
0.9 18 
0.718 
0,405 
0,000 

Therefore, the Shear force (V) requored to produce zero nng force at the top Of· the tank= 
(Coer. A--8@ O.OH)(VRIH)=(Ring Force from LC112) 

Therefore 
V: -507 II 

VRIH= -76111 

Delta•r=Change In Ring Force Due to V applied@ the top of wall 

Derta.r=(A-8 Coer. )(VRIH) 

Find ttoe Cl1ange in moment (Delta,.,) due to the V applied@ top. 

It 50 for momenc Is less than So lor compression, then V os reduced by (So.,ISo~) 

ro·p 
0.1H 
0.2H 
0.3H 
0.4H 
o.sH 
0.6H 
0.7H 
0.8H 
0.9H 

Bottom 

Della,_=(A·9 Coet)VH 
VH= 

A-8 Coef. Delta., 
(II) 

--8.487 
·5.050 
-2.390 
-0.693 
0.187 
0,5,0 
0.510 
0.363 
0.190 
0.043 
0000 

-8118 

6459 
3843 
1819 
528 

-142 
-388 
.:388 
-277 
-145 
-33 

0 

LCI 2 RF Total RF 
(11) (lj) 

-'6459 0 
-18347 - 14504 
-30376 -28557 
--42405 --41878 
-53870 -54012 
-63324 --63712 
-69039 -69427 
-67663 -67939 
-56268 -56413 
--33020 -33053 

0 0 

RF 
(II) 
-73444992 
-7487.7824 
-7640.9472 
-7794.112 

-7907.7504 
-7880.576 

• 7591.f5392 
-6805.952 

-5318.7712 
-3001 536 

0 

A-9 Coef. 

0 
0 .0633 
0.0753 
0.0633 
0.0433 
0.0247 
0.0107 
0.0020 
-0.0030 
-0.0063 
-(),0093 

Total RF 

J•l 
-6459 

- 18347 
..30376 
42405 
-53870 
-63324 
-69039 
-67663 
-56268 
-33020 

0 

Delta.,_ 
(ll·ftlft) 

0 
-514 
-612 
-514 
-352 
-200 

--87 
-16 
24 
51 
76 

E NGINEERS 

A-7 Coer. Moment 
_(11-ft/ft) 

0 0 
0.0000 0 
0.0001 -66 
0.0005 -461 
0.001:1 -1318 
00029 -2867 
0.0051 -5041 
0.0074 -73l5 
0.0089 --8765 
0.0075 -7381 

0 0 

LC 112 Moment Total Mort1enl 
(tl-ftlftl (11-ftfft) 

0 0 
0 -514 

-66 -f>77 
-461 -975 

-1318 -1670 
-2867 .:3067 
-5041 -5128 
-7315 -7331 
-8765 -8740 
·7381 -7329 

0 76 



Project Name Ulntah Highlands Rese<"(oir 113 
Project It 15068 

Prepared By ZCf-f 
Date 3/11/201 5 

Load Case #4-Full of W ater, w/Lid. ignore Backfill 

Add the effects of shear@ the top of the tank to LC # 1 

Top 
0.1H 
0.2H 
0.3H 
0.4H 
O.SH 
0.6H 
0.7H 
0.8H 
0.9H 

Bottom 

At the top or the watt • Coefficient from Table A-8= 

(Coef A-8@ O.OH)(VRIH) =(Ring Force from L.CIIl ) 

A~ Coef. 

-8.49 
-5.05 
-2.39 
.0,69 
0. 19 
0.51 
0.5 1 
0.36 
0 .19 
0.04 

0 

V; 
VRIH= 

VH= 

Delta"' 
{It) 

583 
347 
164 

48 
-13 
-35 
-35 
-25 
-13 

·3 
0 

..j6 II 
-69 # 

-732 # 

LCit1 RF 
(f ) 

-583 
7143 

14956 
2_2768 
30236 
36473 
40422 
40034 
33516 
1974 7 

0 

Envelope of Ring Forces 

Top 
0.1H 
0.2H 
0.3H 
0.4 H 
0.5H 
0.6H 
0.7H 
0.8H 
0.9H 

Bottom 

LCII1 
"583 
7143 

14956 
22768 
30236 
36473 
40422 
40034 
33516 
19747 

Bottom 
o.~H 
0.8H 
0.7H 
0.6H 
O.SH 
0.4H 
0.3H 
0.2H 
0.1H 
Top 

0 

LCII2 LCII3 
-6459 0 

-18347 -14504 
-30376 ·28557 
-42405 -41878 
-53870 - 54012 
-63324 -637 12 
-69039 -69427 
-67663 -67939 
·56268 - 56413 
-33020 -33053 

0 0 

Tension Compression 
0 0 

20 -33 
34 ·56 
40 -68 
40 -69 
36 -64 
30 ·54 
23 -42 
15 -30 
7 -18 
0 ~ 

Plograrn .Autftors: 
Last Revised 

ReVIewed By. 

·8.49 II 

Total RF 
(#) 

0 
7490 

15120 
22816 
30223 
36438 
40367 
40009 
33503 
19744 

0 

LC#4 
0 

7490 
15120 
22616 
30223 
36438 
40367 
40009 
3 3503 
19744 

0 

(For Ring F"orce) 
(For Moment) 

A ·9Coef. 

0 
0.063 
0.075 
0.063 
0.043 
0.025 
0.0 11 
0.002 

-0.003 
·0.006 
.0.009 

Max 

0 
7490 

15120 
22816 
30236 
36473 
40422 
40034 
33516 
19747 

0 

Envelope Of Ring Forces 

- ...._ --l- 9& - -..; --_..- I 
1- ./ 

I -
J 

-40 

I 

I 

·20 

{·)m Comp 

-&. 

&-4-

~ 
0 20 

(•) = Ten. (klps) 

TAB & DOC 
1119/2006 

TMO 

Delta,.., 
{fl-It/It) 

0 
-46 
-55 
-46 
·32 
-18 

-6 
-1 

2 
5 
7 

Min 
-6459 

-18347 
-30376 
-42405 
-54012 
-637 12 
-69427 
.fl7939 
-56413 
-33053 

0 

...._ -' 
......;--

_;_-

40 

ENGINEERS 

LC/t1 Moment Total Moment 

(#-ltlft) (f -ttlft) 
0 0 
0 -46 

46 · 9 
322 276 
9:!1 889 

2003 1985 
3522 3514 
5110 5109 
6123 6 126 
5157 5161 

0 7 

60 

-- -- ------------------------~ 
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Program Authors' 
Lasl Rev.sed 

Re111ewed By 

Envelope of Moments 

Top 
0.1H 
0.2H 
O.JH 
0.4H 
0.5H 
0.6H 
0.7H 
0.8H 
0.9H 

Bottom 

LCII LCI2 LCI3 LCtf4 Max 
0 0 0 0 0 
0 0 -514 -46 0 

46 -66 -677 -9 46 
322 -461 -975 276 322 
921 -1318 -1 670 889 921 

2003 -2867 -3067 1985 2003 
3522 -5041 -5128 3514 3522 
51 10 -7315 -7331 5109 51 10 
6123 -8765 -8740 6126 6126 
5157 -7381 -7329 5161 5161 

0 0 76 7 76 

Tension O.F. Tension I.F. 
Bottom 
0.9H 
0.8H 
0.7H 
0.6H 
0.5H 
0.4H 
0.3H 
0.2H 
0.1H 
Top 

1-

f-

t <:. 
·10 -8 

--
' 

-6 

0 0 
5 -7 
6 ·9 
5 -7 
4 -5 
2 -3 
1 -2 
0 -1 
0 -1 
0 -1 
0 0 

Envelope Of Moments 

../ 
;£ 

_;;. [\ 
_/ .7- ="--

--- "'.5-- ----- ~! I 
~ 

- -f:ti 
0 2 -2 

(-)=Ten.I.F. (+)=Ten. O.F. (k-It) 

TAB&OOC 
1119/2006 

TMO 

Min 
0 

-514 
-677 
-975 

-1670 
-3067 
-5128 

,m.l c -8765 
:138' 

0 

--
:::::::::-.. 

J 

.............. 
/ 
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Ptoject Name Uintah Highlands Reservoir #3 
Project# 15068 

Program Authors: 
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TAB & DOC 
1/19/2006 

TAB 

o,."" 
HL 

9 
A 

Tc 

So 

Sos 

1 

Ts 

Cc 
I 

Prepared By ZCH 
Date 3/11/2015 

48 
~ 

16 
32.17 

9.981706965 
4.361096243 

0.481 

0.841 

0.571938169 

0.106124558 

1.25 
3.183736748 

ft 

ft 

ftls' 

s 
g 
g 

s 

ft 

Tank Volume I 2030461Gallons 
Ht to Water 15 It ._ ____ ___... 

hn 16 It 
T 0.16 s 

To 0.114387634 s 

TL 8s 

s. 0.59608 9 

s. 0.841 g 

l 

0.9 
~ 

'/!. 
0.8 

_\ "' 0 0.7 - 1 < 0.6 
"' \ .2 ~ 0.5 

\ ~ ·a 
Qj E 0.4 •\ - ... 
~ Q 0.3 
< 

0.2 t-- ~ ~ 
t: ~ K 0.1 

"' 0 -
0 2 4 

EN G I NEE RS 

Required Freeboard 

Height to Liquid after Freeboard Check !IF desired to change from above) 

height above base to highest level of structure 
Approximate Fundamental Period as Per ASCE 7 eqn 12.8-7 

Per ASCE 7 

Per ASCE 7 (fig 22-15) 

For periods less than T0 

For periods>= to T0 and<= toT .. 

--up toTo 

---To toTs 

--rstoTL 

.-rLBeyond 

' 
6 8 10 12 14 

PeriodT (s) 

http:15-'-J.ft


Find Pressure at Roof to Shell Interface from Insufficient freeboard depth. 

SA (Tc) 

Theta 
h, 

Vew n 
d 

~d 

h/d 

XJR 
X. 
p 
pro\111 

Fm•• 

0.11029337 
6.293905847 

0 
1809.557368 
2.647040872 
o.Jn7S034 

0 

0.9 
21 .6 

1.94 
4.62 

49.91 

F"--t 
o..J 

9 Spectral Acceleration at Tc 

degrees Angle of free surface at sloshing toad 

It height from top of wall to underside of topmost point of lod 
tt• Empty Volume of tank abo11e water 

It Vertical displacement of liquid surface 

Fig 6 from •Earthquake Induced Sloshing in Tanks with insufficient Freeboard• 

It 
stugs/113 mass density of liquid 
psf Weight of Roof is heavier, therefore ok 

plf #5 Radial Dowels@ 16" o.c okay (Roof Slab to Wall) 

• t n tiL•rr••••• 

A ct lOll RC'fiiJr<'d r~t..wrd • • I <J 

flf~. 6· C.mt' rou} tcJJJJ... N<JmloJit~.-,1 >~'C'Ittd "'ldth i1/tmtl.. rt•<~l 
'fR .u 41 (imrfi•m <>{llcluo.l1trt.l'lir .. J fu,flnnr,/ tl "''''"'/ 
nummii:.~J nwf h .. tghr lt,tJ 

http:Iwrmolil.ed


Weight 

OIH~o 

WifWL 

Wc/WL 

WL 
Wi 
We 

Tw 
Tr 
Ww 

WR 

Period 

Base Shear 

R 
c .. 
c .. ,m.,, 
Csc 
c..( .... ) 
Vi 
Vc 
Vr 

0.30 

3.2 

0.38 PCA EB219 fig 4-4 {b) 

0.6 PCA EB219 fig 4-4 (b) 

1764 kips 

670 kips 
1059 ~ips 

12 inches 

10 inches 
369 kips 

245 kips 

Weight Of Water 

Impulsive Weight 
Convective Weight 
Wall Thickness 

Roof Thickness 
Weigllt of Walls 

Weight of Roof 

0.147 PCA EB2 19 fig 4-10 

3823.676242 ksi 
4.66 #-sift' 

217.4449364 rad/s 

0.03 s 

Elastic ModUlus of Concrete 

Mass Density of Concrete 

1.5 Response Modification Factor 

0.70 

13.87 

0.70 

0.09 

1126 kips 
122 kips 

1133 ktps 

Impulsive Base Shear 
Convective Base Shear 

Total Base Shear 

o ...... 50.00 ft 



Overturning Moment 

h/Ht 

hJHL 

h, 

he 
h., 
M, 

0.38 PCA EB219 ftg 4-5 (b) 

0.54 PCA EB219 f1g 4-5 (b) 

5.7 ft 

8.1 ft 

8ft 

Impulsive 

Me 

Mr 

7502 kip ft 

6009 kip ft 

9612 kip ft 

Convective (Per ACI 350) 

Overall. Stabi li!Y Check 

Sliding (Neglecting Backfill) 
Weight of tank w/out contents: 

Walls 369 kips 
Roof 245 kips 
Columns 30 kips 
Base Slab 189 kips 
Water 1 '764 kips 
Total Weight 2598 kips 
Friction Coeff 0.49 
Base Shear 1133 
Safety Factor 1.12 ok 

Overturning 
OTM 
RM 
Safety Factor 

9612 kip ft 
62351 kip ft 

6.5 ok 

Design of Walls for In-Plane Loading 

Total 

1133 kips Base Shear 

Pt 
!pVn 

12.0 kips/ft Shear in wall 

3 See ACI 318 eqn 21-7 

0.006111 See ACI 318 eqn 21-7 
60. 1 klps/ft ok 

#8 at 12'' oc EF 

PER PCA EB21g for D»H out of plane bending effects are small and can be neglected. 


