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hitp:ichpl-earthquake.cr.usgs.gov/designmaps/us/report.php?templa..

2USGS Design Maps Detailed Report
2012/2015 International Building Code (41.3333°N, 111.825°W)
Site Class C - “Very Dense Soil and Soft Rock”, Risk Category I/1I/111

Section 1613.3.1 — Mapped acceleration parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Sg) and
1.3 (to obtain S,). Maps in the 2012/2015 International Building Code are provided for
Site Class B. Adjustments for other Site Classes are made, as needed, in Section

1613.3.3.
From Figure 1613.3.1(1) ™ Sg = 0.927¢

From Fiqure 1613.3.1(2) ] S, =0.315¢g

Section 1613.3.2 — Site class definitions

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class C, based on the site soil properties in
accordance with Section 1613.

2010 ASCE-7 Standard - Table 20.3-1
SITE CLASS DEFINITIONS

Site Class A N or N, S.

A. H?,':d Rock >5,000 ft/s ) N/A B N/A

8. 'R'ock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soif and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15to 50 1,000 to 2,000 -psf

E. Saft clay soil <600 ft/s <15 <1,000 psf
Any profile with more than 10 ft of soil having the
characteristics:

» Plasticity index PI > 20,
e Moisture content w 2 40%, and
¢ Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ift/s = 0.3048 m/s 1Ib/ft2 = 0.0479 kN/m?

nfd - 1V ZMMNL 1.2 DA



hup://ehpl-earthquake.cr.usgs.gov:designmaps/us/report.php?templa...

Section 1613.3.3 — Site coefficients and adjusted maximum considered earthquake spectral
__response acceleration parameters

S TABLE 1613.3.3(1)
VALUES OF SITE COEFFICIENT F,
Site Class Mapped Spectral Response Acceleration at Short Period

S¢$0.25 S¢=050 Sg=075 S¢=1.00 Sz 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7
- - Note: Use straight-line interpolation fo'fvrirntermediate valuéis of S
For Site Class = C and S; = 0.927 g, F, = 1,029
TABLE 1613.3.3(2)
VALUES OF SITE COEFFICIENT F,
CSkeClass  Mapped Spectral Response Acceleration at 1-s Period
15,5010 52020 =030 5=040 52050
A o - 0.8 - 0:8 ) | 08 - 0.8 - 08 )
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7
Note Use straight—li;’érinterpolation for ir;tét;mediate values of;,"w

For Site Class = Cand S, = 0.31S g, F, = 1.485

nfa J1A1AMNI L 2.7 DIAA



lesign Maps Detailed Repornt hup://ehpl-earthquake.cr.usgs.gov/designmaps/us/report.php?templa...

Equation (16-37): Sus = FaSg = 1.029 x 0.927 = 0.954 g

Equation (16-38): Smi = F,S; = 1.485x 0.315 =0.467 g
Section 1613.3.4 — Design spectral response acceleration parameters

Equation (16-39): Sps = % Sws = % X 0.954 = 0.636 g

Equation (16-40): So1 = % Su =% x0467 =0.312g
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UTAH SNOW LOAD STUDY

Version Dale July 20, 2012 ) authorTAB  Rewewedby T™MD Date: 11/16/2016
Project Wolf Creek Water Tank e Job#: 16402
Descnpuion: Water Tank Lid SnowLoad. SR By ZCH
ENGINEERS
County: Weber
Po: 43 pst
S: 63 0sf/1GCO ft.
Ay 4.5 ft./1000
A:l_ 5800 |ft.
pg: 816 ot
Table No. 1608.1.2 (b) REQUIRED SNOW LOADS FOR SELECTED UTAH CITIES
AND TOWNS'?
The following jurisdictions require design snow load values that differ from the
equation in the Utah Snow Load Study
Ground Snow | Roof Snow
County |City Elevation| Load (psf) | Load {psf)®
Carbon Pnce’ 5550 43 30
All olher County Locations® ) - -
Davis Frunt Heights® 4500-4850 57 40
Emery Green River® 4070 38 25
Garfield  |Panguiich® 6600 43 30
Rich Woodruff® 6315 57 40
Laketown® 6000 57 40
- Garden City® - - -
. Randclph® 6300 57 40
g 5
San Juan |[Monlicello 6820 50 35
Summil Coalvitie® 5600 86 60
Kamas® 6500 114 80
Tooele Tooele® 5100 43 30
Utah Orem’ 4850 a3 30
Pleasant Grove* 5000 43 30
Provo® . . .
Wasatch _ |Heber® - . -
Washington |Leeds® 3460 29 20
Santa Clara® 2850 21 15
Si. George® 2750 21 15
All other County Locations® - - .
Wayne Lod’ 7080 43 30
The IBC Requires a mmimum live load - See 1607.11.2
*This table is informalional only mn that actual sile elevalions may vary. Table is only
vald ff sile elevation is within 100 feet of the listed elevalion Otherwise contact the
local Building Cfficial
3vatues adopted from table VIi of the Utah Snow Load Study
“Values based on site-specific study. Contact local Bulding Official for additional
information.
SContact Local Building Official
Based on C,=1.0. C,:=1.0, and 1,=1.0
v/“\

:\/



CONCRETE OPL]CE TABLE

JOB HITLE Woll Creek Waler Tank JoB 16402

B BUILDING LOCATION - Eden, UT PREPARED BY ZcH

CONCRETE DEVEL OPMENT AND LAP SPLICE DESIGN TABLE
BASED ON CHAPTER 12 OF THE 2011 ACI 318
Auttor Mat McBnde Version June 17 2013

Gongrolo Propontios

o 1.0 For honzontal remnforcement placed such that more than 12 i of fresh concrete is cast below the development tength or sphce 1 @ Tep Splice) = | 3 - Otherwsise = 1 0
We ™ Lo For Epoxy-coaled bars of wires with cover 1ess than 3db , or clear spacing less than 6dbd = 1 5 - For alf other Epoxy-coated bars or wires = 1 2 .Olherwise = 1 0

A= 1.0 When Lighl-weight Aggregate Concrele 1s used = 0 75 - Otherwise = 1 0
Yy S 10 For No 6 smaller bars and deformed wires = 0 8 . Otherwise = 10

Rebar Properties
lys 60000 ps

CONCRETE REINFORCING DEVELOPMENT 8 SPLICE LENGTHS

Concrele BAR SIZE
Bar Locavon w3 #a 7 7 77 8 75 10 [IE F1a 18
T i
we S T [l e b el e t]albltlelelbloleltlmlbltlmlcltlwloltlnl lolt]s
Vert Wall Bars, £l
oo Motal Dok | NWC [ 3000ps | 17|22 8 |22 2e| 8 |28 |3 | 1033 |e3)12]e8f62| 13|55 |72]15)62|e1] 17060 1] 76 30] 06| 38 |124] a9
Honz, Watll Bars,
Footing Top Bars | "WC [3000psi | 17| 22| 8 |22 29| 8 | 28|36 | 103 |ea|r2fasfea]|afss|r2frs]|ezfer]r|ee AR 30| 96 | 38 | s24] 40
Beaé" w‘“g‘m":‘" NWC | 3000pw | 17]22] 8 |22]20] 11 28] |taf33]a3|re|a8]ez]19]55]72]22]62|81]25]6s0 21] 18 30| 95| 38 |124] a9
‘W?ai"“"“' NwC | 3000ps |12} t6) 8 | 1a]s] 8|22 w]20]2]|2]203]mlalaaislar]aelir]a 19 | a5 30
BeamTopBars | NWC | 3000psi | 22 | 20| 8 20| 38| 1136 |a7) 1a|aa{ss]|w]lea]azf19]r2|0al 22| 81}10s]25] 50 21 | 08 30 [12s] 38 | 161] eo
SiabonGrade | ~wC | 3000psi | 12| 6| 8 {1al18] a {722 0f20]26)2]32]a2)3le2]ss]is]sales] 7] en 10| 76 30
CONCRETE REINFORCING DEVELOPMENT & SPLICE LENGTHS
Concrele BAR SIZE
Bar Location Type Swenaih #3 #4 #5 46 o7 #8 $9 #10 #11 #14 #18
9 bbbl bt it bl bl b bl e bl ] bftm] | hlmfblm] ta]tn
ven Wall Bars. Fill | \\ve | 4000 15|20] 7 {19f25] 7 |2afa1| 8f20]38|w]a2]55]12]a8]62]13lsa]70]15]60 17 | 66 2 | 84 | 33 {107} a3
on Melal Deck pst = ' !
Honiz. Wall Bass,
Fooing TopBazs | MWE | @000psi [ 15| 20| 7 | 1o f2s] 7 |24 |m | 8 |20 |2 |10]a2fss|12|as|62]|13]s0f70]15]00 17 | 66 26| 84 | 33 [107] a3
Beam Bollom Bars,
Cotmn Doy NwC | 4000psi [ 1520 7 1925|024 312208} 1a]a2|ss]7ias]|62]|19]5a]70]21]60 24 | 66 26 | 84| 33 {107] a3
F“'“‘agag""”‘ Nwe {a000ps [ 12 6] 7 2)e| 7]is]20]8im]aalw]eslaliz]elwe]alaalalie]e 17 | 40 26
BeamTopBars | NWC | 4000ps |19 | 25| 7§ 25|33 o |1 |ao]2ar]ea|ralsalol]le2]|s]olrolon]2nie 2a | 85 26 | 108} 33 | 139] a3
SiabonGrade | NwC | aooops [12]6] 7 12w 75|20 8 |w|23|wolee|s]2]as]er]n]ac]eo]5]s0 17| 6 2%




‘/ N ya .,’\‘ /
Co) j _\
[ CONCRETE REINFORCING DEVE. _. MENT & SPLICE LENGTHS N\
Cconcrele BAR SIZE
11 A #18
Bar Location e | svengn w3 [ 75 76 a7 [0 [T #10 I} 714
bl k]t bbbl blla]lb]lblm]lbibtib| ]l b{h|lo]b]lb]b]b] bbb}l
Vert Wal Bars, Fill
g 7 4
on Metal Deck NWC | a500pst |14} 18] 7 | 8|23} 6 | 23{30| 8 |27{35] 9 |40[s2]njas]s0|3]|s1|es]14]56 16 | 62 251791 31 |w1] 40
Honz Wall Bars,
Footing Top B NWC | asoopsi [ 14| 18] 7)) s {2330} 8 ]|27|35) 9feols2{11]a5)s9]| 13|51 )68 1a]ss 16 | 62 25 1 79 | 31 j101] 40
Beam Bottom Bars.
Columa B3rs NWC | 4500psi {16 18] 7T |1e|23] o |23 ]3| nfj27fasf13]eo]s2]e]as]|so]18]s1]66] 20]s5s 22 | 62 25179 | 21101} a0
F“"‘;’n;?“”" Nwe | 4500psi |12 16] 7] 12|16] 6 ]valie] afr|22] o]aafa]ular)as|alar]ew] e 16 | 37 25
Beam Top Bars NWC | 4500pst | 18| 23| 7 J26{31| 9]30({30)11]a3s|ec]13|51]e6|16]59]77]18]66|85]20}73 22| 80 25 [102] 31 {131] 40
Slab on Grade NWC | 4500psi |12 ) 6] 7 |12]16) 6 |1a)is] 8]z} 22) 027 ]as]1]3alaa]13]ea]s7] 1456 16 | 62 25
ONCRETE REINFORCING DEVELOPMENT & SPLIGE LENGTHS
Concrete BAR SIZE _
Bar Location #3 #4 "5 #6 47 #8 #9 #10 #11 #14 18
T Strength
ype | Sendlh MUTL o [ % [l te [ b [bn| t] s I P o I & [l |t [ b [t ]l [lnfte | n]b]bln
Vest Well Bars, Fill .
0 Melat Dock NWC ] 5000psi [13|17] 6 ]17i22| 6 |22]20] 7126]|3¢] 9 ]38]a0]10]a3}se]12]as 13 54 15 | 59 23| 715|309 38
Honz, Wall Bars,
Fooling Top Bars | NWC | 5000ps 13 |17 6 | 17|22 6 [22120| 7|26 3a| 0 38|49f10]a3]56f12]as 13 | 54 15 | 59 23| 7530938
Beam Bollom Bars, .
Cotumn Bars NWC | 5000psi | 13|17 6| 17| 22] 8222011 ]26]3a)13]a8|a0]15)ar]|56]|17]as 19| 54 21| 59 2317513 9|38
F°°'“§:s°"°m nwe | socopsi | 12| 6] 6|2l w| 67| 7 ela]ol2alfw]2w]nl]e 1|32 15 | 38 2
Beam Top Bars NWC | s000psi 17| 22| 6 | 20| 30| 8| 28|36 |11 ]3a|aa]|a]eo]6s]5|se|73] 176 19 | 69 21| 78 23197 30 |125] 38
Stab on Grade NWC | 5000pst |12 w6126 6fa{wv] 7|20 9]2s|sa]i0])32]a]|12]a 13 | 54 15 ) 59 23




N 16-0
CONCRETE L%\/)PLICE TABLE “( )

JOB TITLE: Wolf Creek Waler Tank JoB # 16402

ERINTERE BUILDING LOCATION Eden, UT PREPARED BY ZCH

CONCRETE DEVELOPMENT AND LAP SPLICE DESIGN TABLE
BASED ON CHAPTER 12 OF THE 1011 ACH)18
Author Matl McBrnida Versgn June 17 2013

ngrele Propertios
Yoy 13 For honzontal reinforcement placed such that more than 12 ;m of Iresh concrele 18 ¢ast below Ihe development lenglh or splice (i e Top Splice) = 1.3 - Otherwise = 10
e = 1.0 For Epoxy-coated bars or wires with cover less than 3db , of clear spacing less than 6db = 1 5 - For all other Epoxy-coated bars or wies = § 2 -Otherwise = 1 0
= 1.0 When Lighl-weght Aggregate Concrele is used =0 75 - Otherwise = 1 0
W, T 10 For No 6 smaller bars and deformed wires = 08 - Olherwise = 1.0
Rebar ig!
fy= 60000 psi

CONCRETE REINFORCING DEVELOPMENT & SPLICE LENGTHS

Concrele AR SIZE
Bar Locaten e | Srenath IE] ) a5 [0 57 48 ) #10 FIx 714 FIT)
» O e T b [t [ 5 [k Tlond o [ e Tlm [ I [lonfto Il [onfle [ b tm] s b il bl b [l lollo|l]len
Vert Wall Bars, Fi§ .
on Mt Derk NWC | 3000psi | 22} 20 8 [ 20|38 | 8 |36 |4ar]10]|4a3]|56] 12|63 ]82]13]72]94]15]8|t0s]17]90 19| 98 30 [125] 38 {161 ¢9
Honz, WB“BQY%
Footing Top Bevs | NWWC | 3000psi [ 22| 20| 8 | 20| 38| 8 | 36 | 47| 10| 4356 12|63 |62|13|72|0a] 15|81 r05] 1700 19| o8 20 | 125] 38 { 161] 49
aaa(r;no?x’l‘ogai"“- NWC | 3000psi | 22| 20] 8 | 2038 |11 |36]ar|va]as|56]16]63|82]19]72]0a|22]81]|i05} 2590 27| o8 30 {125] 38 {161] 49
‘°°"’:3‘-’32°"°'" nwwe | 3000ps | 13]17] 8 | 18f23| 822 20)10]|26)3a|12]38)as|13]a3|56]15}48]64]17]3a 19| so 30
BeamTopBars | NWC | 3000ps | 28§ 36| 8 [ 38 { a0 | 15| a7 61| 1456 73] 16] 8 |105] 10|93 ]|121] 22105} 137{ 25 | 116 27 128 30 | 162 | 38 | 209 a0
Stab on Grade NwC | 3000psi 13| 17| 8 | 18f23) 822|209 10)2)3aj12]a2|55|13]|sa]70]15]60 90]17]a0 19 | o8 30
CONCRETE REINFORCING DEVELOPMENT & SPLICE LENGTHS
Concrete BAR SIZE
Bar Localion Tyoe | Stengt 3 7a 5 5 #7 8 #9 710 IR 214 718
> o | bk Phod Wb b [l b | b flaf e f b Jtnd b hlladb] blita]bslhlbn]b]lb jlafb]b]b]bibw|hk]l
Ver. Wall Bars, Fi .
T Atet Dok NWC | 4000psi | 19b2s| 7 [ 25]as| 7|31 ]aol 837 |as]olse|w]12|62l8|13lro]or]s]e 17 | 85 26 108 33 | 139] 43
Horiz, Wag Bars,
Footing Top Bare | "WC | 4000psi [ 19| 25| 7 | 25|33 | 7 | 31|40 8 a7 as)r0fsafr0|12)62]|8t|13fr0]0t]15]7s 17 | 85 26 | 108} 33 139} a2
Ream Bollom Bars, .
Column Boce NwC {aooopsi{19f25| 7250 a3) o3 a0 12]{37|as]1afsalvol7|e2]81|0fr0]or]2]78 24| es 26 | 108| 33 | 139 43
Fool
%0 "89;:"“‘ NwC | a000psc {12 |16 7 |15f20| 7 |tel25) 82030 w]33)a|2]ar|as]3|az]ss)s]ar 17 | 51 2%
Boam Top Bars NWC | 4000pst | 25 ) 33| 7 33| 4a3] 9 Jar |53 | 1240 f6af1a]20]02)17]|8%]105{19]91}|ns]| 21]101 24 |11 26 [ a1} 33 | 18t| 43
Slab on Grade NWC | 4000pst | 12| 6] 72 | 15|20 7 {9} 25] 8 |23]a0fw0]|3s]ar]|12]arfer|aleo]|s}is] s 17 | 85 2%
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CONCRETE REINFORCING DEVELUrMENT & SPLICE LENGTHS

Concrele BAR SIZE
4
Bar Location rope | swengh [5] 7] 7 7 3] 78 0 710 71 i 718
bkttt bbbl b]ll]lbib]m|b]b]lm]{bib]wlb]lbiw|l|hjlajblla|lhb]|n
Vert. Wat Bars, Fill
el ook NwWC | as00psi | 18| 23] 7 |2¢) 3| 6 |30{39f 8 |a35|ee] s ist|esfrr]se]rr]a|es|e6]|1a] 16 [ 80 25 | 102] 31 |131] 40
Honz. Wall Bars, -
Footng Top Bare | NWC [ 4s00psi | 18 123 ] 7 [ 20|31 6 |20 39| 8 }3sfas| o |5 fes|1|se|77]|13)6sf8s[14]70 16 | 80 25 J102] 31 |131] 40
Beam Baltom Bars,
Pl NwC | 4s00psi | 18] 23] 7 {2s)31| o |30|ae ) ]as]ac]3]si|esfic]se]r]s]|es]es]|20]m 22| 80 25 102} 31 | 131] 40
F“"‘;gfs"“"’“ nwe | asoopsi b2 16| 7 |1a] | 88|23l 82 f{27) o3 lao]1i|as|ae]13]a0]s2]14]aa 16 | 48 25
BeamTopBars | NwC | 4500psi 23| 30| 7 {31 | 40| o asfaof11|a6]e0] 136787 |16]76]00] 18]|86]112] 20105 22 | 104 251133 31 [171] 40
StabonGrade | NWC | 4s00ps [ 12| 16| 7 [wa]w| 6| 8|2a]a 22| of3a]aslsifaa]srfalsrfralafm 16 | 80 25
CONCRETE REINFORCING DEVELOPMENT & SPLICE LENGTHS
Concrele BAR SIZE
Bar Location Type | Srengh [E] 7] [ W6 77 " 79 #10 I w14 %18
o o Pl [l bl ] b bt b [ taf b bl b fla]lblbljlalblblb]lb]lhllw]lblalb]in
Vert Wall Bars, Fdl
O Mot Dok nwe | s000psi | 17} 22] 6 23|30 628 |36| 7{3ajas] 9]ao|oafo]lss]|r]2]6s 13| 60 15| 78 23} 97|30 125] 38
tonz, Wall Bars, .
Footng Top Bars | NWC | S000psi |17 | 22| 6 | 20| %0 | 6 |28 [36| 7 |04 |as| 9 anes|r0|56]2]12]60 13 | o9 15| 78 23| 97| 30 |125] 38
Heam Bollom Bars. .
o NwC | 5000psi| 17 ] 22| 6 | 23|30 ] 8 |28]36| 1136 |as]13]as]|oa]15])s6]|73] 7] 19 | &9 2|76 23| 9730 | 125{ 38
F“’"gar?'w"‘ NWC | 5000ps | 12| 16| 6 t1als] 8|17t 72026 92038 10]36]as]12]38 13| 42 15 | 48 2
Besm TopBars | NWC | 5000psi | 22|29} 6 | 20| 38| 8 {36 | a7 {11 ]aa |57l 3]|ea{62]15]72]0a]7]61 9 | 90 21| 90 23 | 126} 30 | 162] 38
Slab on Grade NwC | 5000ps f 12| 18] 6 f1aj | 6 w22l 7o) 9ojasfazfo]ez]ss]z]sa 13 1{ 69 15176 23
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Project Name Woll Creek Waler Tank

Project # 18402
Prepared By 2CH
Date 11/16/2016

Pregram Authors

Last Revised

Reviewed By

TAB & DOC
10/20/2010
TAB

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

Fluid Pressure

Design Criteria

4500 psi
Sn

16

Estimation of Tank Wall Thickness

Limil Ring Tension Siress in Concrele Wall from 7% to 12% of fc

For given t and H%D1. wath a hinged baseffree top {Table A-5)

Soil Pressure Max Coefficient= 0.611 (Table A-5)

E, .

(= 382367624 psi SyEswal.  [Wu 169 pef

n 76 PCTWE T, 61765 Ibs.

Surcharge &7 oot i 22859 Ibs Compression Check

Soul on Lid 105 r. o 114 i Fo 360
Load Faclor L, 12 i 0 33f¢ 1485
F izt prowmre 14 OK oK

S p—— 1.6

Environmenial Fyoonc) 217 psi

Durabuliy Faclor

Flexure (iquid) 1.93 This equales to 483 Y of Pc

Tension (liquid) 183 Wall Ihickness is OK

Flexure (seil) 169

Compression {soil} 1

HAIDU 341

The Following Load Cases were usad in Analysis:

Load Case #1:
Load Case #2:
Load Case #3:
Load Case #4:

Full of Water, No Lid, Ne Backfill

Emply, No Lid, w/Backfill
Empty, wiLid, w/Backfill

Full of Waler, wiLid, lgnore Backfill

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

Assume Free Top/Hinged Base (Tables A-5 and A-7)
Effects of Possible outward movement will be handled by designing the entire portion of he wall for the maximum Ring Tension and Momenl

Ring Force=(A-5 Coel jw HR

Moment ={A-7 Coel w H'

w,HR= 101162.88
w,H'= 690605 2608

A-5 Coef, RF A-7 Coef. Moment

(#) (#-1U)
Top -0,004 -380 0 0
Q.14 0118 11928 00000 12
0.2H 0238 24082 00002 139
0.3H 0.358 36203 00008 532
0.4H 0.469 47445 00019 1304
0.5H 0.559 56562 00038 2618
0.6H o611 B175 00061 4241
0.7H 0597 60394 0.0085 5865
0.8H 0493 49923 0.0098 6773
0.9H 0285 29089 00080 5551
Bottom 0000 0 0 0




Project Name Waolf Creek Waler Tank

Program Aulhors.

TAB & DOC

Project # 16402 Last Revised 1/18/2006
Prepared By ZCH Raviewed By ™MD
Date 11/16/20156
Load Case #2-Emply, No Lid, w/ Backfiil
bl ENGINEERS
Use Durability Coefficients as Noled Previous
Soill Over Lig= ) 05 Ml
p 785
Ring Farce=(A-5 Coef yw HR +(A-6 Caaf IpR Momeni=({A-7 Coef 1'w,h'+ph?)
w HR= -188385 w,h'+ph'- 1184048
pR= -9090.3
A-5 Coef RF A-6 Coel. RF Total RF A-7 Coef. Mament
(#} (#) (#) {#-fuif1)
Top <0004 710 099% -9056,168496 -8347 0 a
0.1H 0.118 -22282 1018 -8253 067825 -31536 0 0000 -20
0.2H 0.238 -44G89 1038 8436 245945 54426 00002 -239
0.3H 0358 -67632 1.058 -9616 336794 -77248 0 0008 At
0.4H 0465 B 1.069 -9717 5307 -98352 00019 2236
0.5H 0559 1058 -9627 656791 -115292 0.0038 4488
0.6H 0&Nn 1.01 -3186.176928 -124571 0 0061 1272
0.7TH 0587 -112824 0.897 -8153 9851 -120878 J 0085 10055
0.8H 0493 93263 0693 -5304 037292 -99567 0.0098 -11613
0.9H 0.288 -54342 0388 -3522 920038 -57865 0.0080 9517
Bottom 0.000 8] 0000 0 0 Q 0
Load Case #3-Emply, w/Lid, w/Backfil
Apply 2 shaar force V] @ top of wali to make Ring Tenson = 0'@ lop of Wall )
Vhen lop of lank is free. Ring Force (LC#2) = -B347 &
At lop of wall {0.0H) from tible A-8. Coefficient= ATT A
Therelore, thu shpar forca (V) required to groduce zero nng {orcae al the up of ihe 1ank=
{Coe! A-8 @ 0 0H{VR™)=(Ring Force from LC#2)
Theralore
V= -441 8
VRM= -1034 #
Dellag:=Change in Ring Force Due to V applied @ Ihe top of wall
Deltage=(A-8 Coel }(VR/MH)
Find Ihe change in moment {Della,..,) due to the V applied @ lop
If Sy, for moment 1s less than Sg for compression, then V 1s reducaed by (5.0 5-)
Della,,,=(A-8 Coel }VH
VH= -7060
A-8 Coef. Deitagy LC#2 RF Total RF A-9 Coel. Delta,nom LC #2 Mament Total Moment
#) {#) (#) (#-fUift) {#-fuf) (#-fUf)
Top 8071 8347 8347 0 0 0 0 0
0.1H -4 946 5115 -31536 -26421 00647 457 -20 477
0.2H 2475 2560 -54426 -51865 0.0797 -563 =238 -802
0.3H 0843 arn -77248 -76377 0.0654 -480 81 -1401
0.4H 0059 -61 498352 -88413 0 0a97 -351 -2236 -2587
0.5H 0.424 -449 -115292 -115741 00305 216 -4488 -4704
0.6H 0480 -496 -124571 -125067 0.0150 -106 7372 -1378
0.TH 0363 -378 -120978 -121354 0.0042 -30 -10055 10085
0.8H 0198 -205 99567 -99772 -0 0027 19 -11613 -11594
0.9H 0.060 -62 57885 -57927 -0 0075 53 -8517 0464
Bottom 0000 0 (] 0 00124 87 1} 87




Project Name Woll Creek Water Tank
Project # 16402

Prepared By ZCH

Date 11/1€/2018

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

Add the effects of shear @ be lop of the 1ank lo LC #1

Al the lop of (he wall - CeeHicient from Table A-8=

{Coel A-8 @ 0 O0H){VR/H) = (Ring Force from LC#1)

Program Aulhors:  TAB & DOC
Last Revised 1/19/2006
Reviewed By~ TMO

-8.07 #

V= 20 4
VRMH= A7 4 (For Ring Force)
VH= g21 8 {For Moment)
A-8 Coel. Deltags LC#1 RF Total RF A-9 Coef. Deltapem LCH#1 Moment Total Moment
(#) (#) (#) (#-fufr) {#-H/f) (#-fuft)
Top -8.07 380 -380 0 0 4] s} 0
0.1H -4.95 233 11928 12160 0065 221 12 -9
0.2H =248 17 24082 24199 0.080 -26 139 114
0.3H -0 84 40 36203 36243 0.069 22 532 509
0.4H 0.06 -3 47445 47443 0050 16 1304 1288,
0.5H 043 -20 56562 56541 0031 -10 2618 2608
0.6H 048 23 61765 61742 0015 -5 4241 4237
0.7H 0.38 17 680394 60377 0.004 -1 5865 5864
0.8H 020 -9 49923 49914 -0 003 1 6773 B774
0.9H 0086 -3 25089 29086 -0 008 2 5551 5553
Bettom = 0 0 Q -0.012 4 0 4
Envelope of Ring Forces
LCH1 LC#2 LC#3 LC#4 ' Max Min
Top =380 -H347 ¢ i) 0 -8347
0.1H 11928 -31536 -26421 12160 12160 -31536
0.2H 24082 54426 -51865 24199 24199 -54428
0.3H 36203 -77248 -76377 36243 36243 -77248
0.4H 47445 -08352 08413 47443 47445 -98413
0.5H 56562 -115202 -115741 56541 56562 -115741
0.6H 61765 -124571 -125067 61742 61765 -125067
0.7H 60394 120978 -121354 60377 £0394 -121354
0.8H 49923 -99567 -99772 49914 49923 -99772
0.9H 29089 -57865 -57927 29086 29089 -57927
Bottom Q 0 0 0 0 C
Tension Compression
Bottom 0 0
0.8H 29 -58
0.8H 50 -100
0.7H 60 -121
0.6H 3D 125
0.5H _’5_? -116

Percent Helght of Tank

(1= Comp

(+) = Ten. (kips)




Project Name Woll Creek Waler Tank

Envelope of Moments

Program Aulhors

TAB & DOC

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

Bottom

Percent Height of Wall

Project # 16402 Lasl Revised 1/19/2006
Prepared By ZCH Reviewed By TMD
Date 11/16/2016
LC#1 LC#2 LC#3 LCHA Max Min
0 0 0 ] 0 i
12 -20 -477 -9 12 477
129 -239 -802 114 139 -802]
532 -9tt -1401 509 532 -1401
1304 -2236 -2587 1288 1304 -2587
2618 -1488 -1704 2608 2618 -4704
4241 7272 7378 4237 4241 -7378
5865 -10055 -10085 5864 5865 -10085
6773 -11613 -11594 6774 8774 -11613
5551 9517 0464 5553 5553 -9517
.0 0 87 4 87 0
Tension Q.F. Tension LF.
Bottom 0 0
0.9H 6 A
0.8H 7 < 2)
0.7H cED 1]
0.6H 4 7
0.5H 3 -5
0.4H 1 -3
0.3H 1 -1
0.2H 1] -1
0.1H ] 0
Top 0 0

Envelope Of Moments

{-)=Ten. LF.

(+)=Ten. O.F. (k-ft}
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Roof Slab Design
Min Thickness

Slab Span
hmln

Use Slab Thickness
fc

Loads
Dead Load
Live Load
Soil Load
Snow Load
Wy
Shear Capacity of Slab

Round Column Dim
b,

Vu

oV (No Drop Panel)

Brop Panel Dimension
New b,

@V Drop Panel

Drop Panel Thickness
Do

©V¢

Concrete Water Tank - Roof Design

Version Date: 10/28/10 TAB

Job Title Wolf Creek Water Tank

Author
Job #

18.75 ft Est. Column Thickness 14 in
6.39 in
8 in d

4500 psi

55in
60 ksi

115 psf
0 psf

75 psf
82 psf
359.2 psf

14 in
61.2611 in
126.281 kips

67.807 kips
s

.

< 4 ft square
in
236.867 kips

NG Use Drop Panel

Ok

4 in
73.8274 in

141.146 kips Ok

11/17/2016
11:49:42 AM

16402



- Flexural Design by Direclt Design Method Of ACI 318

s

L 17667 ft
ln 16.5003 ft
Mo 215.971 K-ft
Exterior Span M" factor 0.63
Exterior Span M factor 0.75
Interior Span M" factor 0.35
Interior Span M’ factor 0.65
Cot Strip Factored Mom.
m* 0.6
Exterior M’ 0.75
Interior M” 0.75
Exterior Positive Moment
Column Strip  157.559 k-ft
Moment per foot of width  17.8376 k-fUft
Mu/p 19.8195 k-ft/ft
Mu/p 237.834 k-in/ft
As 0.79601 in*2
a 1.04053
#4 Bar Spacing 3.02 in oc
.~ #5 Bar Spacing 4.67 inog >
#6 Bar Spacing 6.63 in oc
#7 Bar Spacing 9.05 inoc
#8 Bar Spacing 11.91in oc
Exterior Negative Moment
Enter new d for Col strip Q5
Column Strip 234 463 k-ft
Moment per foot of width  26.544 k-fi/ft
Mulp 29.4933 k-ft/ft
Mulep  353.92 k-in/ft
As 0.64998 in"2
a 0.84964
#4 Bar Spacin 3.69 in oc
<#5BarSpacing 572 inoc__

#6 Bar Spacing ~ 8.12 in oc

#7 Bar Spacing
#8 Bar Spacing

11.08 in oc
14.59 in oc

Sq
Strip Width

Exterior M’ factored Moment
Exterior M factored Moment
Interior M* factored Moment
Interior M” factored Moment

Mid Sirip Factored Mom

Middle Strip
Moment per foot of width
Mu/e
Mulep
As
a

1.93
8.833 ft

136.06 k-ft
161.98 k-ft

75.59 k-ft
140.38 k-ft

04
0.25
0.25

105.04 k-ft
11.892 k-fUft
13.213 k-ft/ft
158.56 k-in/ft
0.5116 in*2
0.6687

#4 Bar Spacing  4.69 in oc

#5Bar Spacing 727 inoc_>

#6 Bar Spacing  10.32 in oc

#7 Bar Spacing  14.07 inoc

#8 Bar Spacing  18.53 in oc

Middle Strip  78.154 k-fi

Moment per foot of width  8.848 k-f/ft
Mufp 9.8311 k-f/ft
Muie 117.97 k-in/ft

As 0.3741 in"2

a 0.4891
#4 Bar Spacing 6.41 in oc
T ._f#iaBarSpacing 994 inoc

#6 Bar Spacing 14 1T7noc

#7 Bar Spacing  19.24 in oc

#8 Bar Spacing  25.34 in oc



interior Positive Moment

Column Strip

Moment per foot of width
Mu/p

Mu/g

As

a

#4 Bar Spacing

87.5329 k-ft
9.90976 k-fuft
11.0108 k-fi/ft
132.13 k-in/ft
0.42151 in"2
0.55099
5.69 inoc

7__#5 Bar Spacing

B.83 i 60>

#6 Bar Spacing _ 12.53 in oC

#7 Bar Spacing
#8 Bar Spacing

interigr Negative Moment
Enter new d for Col strip

Column Strip

Moment per foot of width

Mu/egp

Mu/o

As

a

#4 Bar Spacing

#6 Bar Spacing
#7 Bar Spacing
#8 Bar Spacing

17.08 in oc
22.49 in oc

95in
203.201 k-ft
23.0048 k-fuft
25.5609 k-ft/ft
306.731 k-in/ft
0.55967 in*2
0.7316

~..429inoc
- #5BarSpacing  665Wmot -

7943 inoc
12.86 in oc
16.94 in oc

Middle Strip
Moment per foot of width
Mu/ep
Mul/p
As
a

58.355 k-ft ~
6.6065 k-fUft
7.3406 k-fUft
88.087 k-in/ft
0.276 inA2
0.3608

#4 Bac.Spacing.____8.70 in oc

7_#5 Bar Spacing

#6 Bar Spacing
#7 Bar Spacing
#8 Bar Spacing

Middle Strip
Moment per foot of width
Mu/g
Mul
As
a
#4 Bar Spacing
__ #5 Bar Spacing

_1348inoc

19.13 inoc
26.09 in oc
34.35 inoc

67.734 k-ft
7.6683 k-fuft
8.5203 k-fUft
102.24 k-in/ft
0.3222 in*2
0.4211
7.45inoc
11.55inoc

#6 Bar Spacing

#7 Bar Spacing
#8 Bar Spacing

How Far past support must negative moment reinf. Extend?

Column Strip
Middle Strip

544511
3.63007 ft

Use
Use

71639 inoc

22.35inoc
29.43 in oc

6 ft
4 f

0)
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Design ot Walls for In-Plane Loading
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