Form C-104
Rev. 03/2012

VALUE ENGINEERING CHANGE PROPOSAL
MISSOURI DEPARTMENT OF TRANSPORTATION

<] Conceptual Proposal [ ] Final Proposal Date Feb 14, 2013
Contract ID 130125-F01 Job No.  J612412/J612412B

County  St. Charles Route 1-70 Original Contract Amount  $12,352,676.32
Contractor D & S Fencing Co., Inc By Patricia A. Schaeffer

Designed By THHinc Phone 636-937-8300

VECP# 13-2/ (to be completed by C.0.) VECP X] or PDVECP[]

1. Description of existing requirements and proposed change(s). Advantages/Disadvantages
VE proposal to use existing cantilever footing in place at Sign #1, #5, #57, #63, #64. Results:
Underrun Concrete Footings Boltdown-- 106.5 yards @ $800/yd =  $85,200.00
Underrun Guardrail @ sign 5 -- 175 Type A 7' post @ $30.25/ft $5,293.75

25' Type E 7' post @ $40.00/ft $1,000.00
2 Transition Sections @ $300.00/ea  $600.00
1 End Anchor @ $900.00/ea $900.00
Deduct for Larger Base Plates to match existing -$6.000.00
2. Estimate of reduction in construction costs. $86,993.75

3. Prediction of any effects the proposed change(s) will have on other department costs, such as
maintenance and operations.
None, D & S will verify bolt pattern, have truss columns made to fit existing bolt pattern, field
measure spans and make trusses to fit.
Additional information on 2™ page

4. Anticipated date for submittal of detailed change(s) of items required by Section 104.6 of the
Specifications.

N/A
(date)

5. Deadline for issuing a change order to obtain maximum cost reduction, noting the effect of
contract completion time or delivery schedule.

N/A N/A

(date) (effect)
6. Dates of any previous or concurrent submission of the same proposal.

N/A
(date and/or dates)
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Additional Comments:

** Portion Below This Line To Be Filled Out by MoDOT **

Comments: | recommend approval of the submitted VECP. The MoDOT Structural Liaison Engineer
has reviewed the attached design calculations showing that the existing footings are
capable of handling the new sign trusses. The existing footings, pedestals and anchor

bolts were visually inspected in the field and found in good condition.
e R4 Digitally signed by James Wright
(/127%[/ f/éjélf/ DN: cn=James Wright, 0=MoDOT, ou=7FCG,
// /// email=james.wright@modot.mo.gov, c=US
//./' 4 Date: 2013.05.14 13:55:01 -05'00'

Submitted B);’Resident Engineer Date

Comments:

Digitally signed by Ronald Morris

A 1 DN: cn=Ronald Morris, 0=MoDOT, ou=3H35,
pprova email=Ronald.Morris@modot.mo.gov, c=US
Recommended Date: 2013.05.15 08:13:19 -05'00'

Rejection District Engineer Date
[]

Recommended
Comments:

Digitally signed by Gregory Budd
/? M DN: cn=Gregory Budd, o=FHWA, ou,
! email=gregory.budd@fhwa.dot.gov, c=US

Approval Date: 2013.05.17 16:35:16 -05'00'
Recommended
] Rejection Federal Highway Administration Date
Recommended Required for FHWA Full Oversight Projects
Comments:
Digitally signed by Randy C. Hitt
DN: cn=Randy C. Hitt, o, ou,
: email=randy.hitt@modot.mo.gov
l(‘ ; !GNé. &G@@h— J=US
Date: 2013.05.15 10:14:35 -05'00'
[X Approval
[] Rejection State Construction and Materials Engineer Date
Distribution:  Resident Engineer, Project Manager, District Construction & Materials Engineer, State Construction & Materials Engineer, FHWA

Value Engineering Administrator —- MoDOT, P. O. Box 270, Jefferson City, MO 65102
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D & S Fencing Co., Inc. "
2800 Sunnyside Road ||
Festus, MO 63028

S Y.
Phone: (636) 937-8300 « Toll Free: (636) 931-4651 o Fax: (636) 937-3619
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Commercial Fence ¢ Guard Rail - Highway Signing

April 15, 2013

Rte [-70
St Charles County
J612412/16124128B

VE Proposal

On the original proposal sent to Trabue, Hansen, & Hinshaw, Inc.,

Sign #1 (913+48 WBL [-70), was mistakenly listed as having a Type IV existing sign
base, when in reality it has an existing Type V sign base. The existing Type V sign
base will put Sigri #1 in the same category as Sign #3 (954+64 EBL I-70) and Sign
#5 (978+89 EBL I-70).

Please disregard any of the calculations or information referring to Sign #1 as
having an existing Type 1V base. | apologize for this error and any additional
problems resulting from it.

| have included a revised VE Proposal Sheet that shows the correct information.

Thank you,

Jeff Schaeffer
D & S Fencing Co., Inc.

“An Equal Opportunity Employer”
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Commercial Fence » Guard Rail ¢ Highway Signing
April 15, 2013
Rte I-70
St. Charles County
1612412/1612412B
VE Proposal
Sign #3 {954+64 EBL 1-70), Sign #5 (978+89 EBL 1-70), & Sign #1 (913+48 WBL I-70)
New Shoulder Pedestal Type Hl Aluminum Truss
Existing Shoulder Pedestal Type V Cantilever Truss
Type  Footing Size Pedestal Size Base Plate Size Anchor Bolts Reinforcement

Typelll 86"x17'6” 7'10"x3'2" 3'4"x2'2"x1’%” 6@ 2 %" Dia, 9-#5 & 9-#7
Type V 9'x17’ 8’'5"x3'8" 3’3"x2'8"x2” 10 @ 2 %" Dia. 9-#5 & 10-#7

Sign #57 (1000+12 WBL I-70), Sign #63 (1026+05 WBL I-70), & Sign #64 (1052+45 WBL |-70)
New Shoulder Pedestal Type IV Aluminum Truss
Existing Shoulder Pedestal Type V| Cantilever Truss

Type Footing Size Pedestal Size  Base Plate Size Anchor Bolts Reinforcement
Type IV 9'6"x19’ 7' x4’ 37"x2’4"x2” 6 @ 2 %" Dia. 10-#5 & 10-#8
Type VI 9'x19’ 7'6"x4’6" 3'6"%2'10"%2 % 10 @ 2 %" Dia. 9-#5 & 10-#7

“An Equal Opportunity Employer”




Memorandum

1901 Pennsylvania
Columbia, MO 65202
573-814-1568

Fax: 573-814-1128

Date: May 2, 2013
To: Jeff Schaeffer - D&S Fencing Co., Inc.
From; Kris Bezenek, PE, MLSE

Re: Mid Rivers Rte I-70 Sign Footings - Summary of Design Data
THHinc #7012

The scope of this project involved the verification of the suitability of the
existing sign foundations for us with the proposed new sign structures. The
purpose of this memo is to provide documentation and clarification regarding the
design approach and assumptions made for this project.

The foundation geometries from the MoDOT Standards for the new signs were
modeled in RISA Foundation and then loaded to failure using gravity, M. and M,
loads independently. The soil bearing pressures were included in the evaluations.
The existing foundations were then modeled as well and were checked for
deficiencies when subjected to the maximum allowable loads previously
determined for the “new” standard footings. The foundation for Sign #1 was
found to be deficient and remedial detail has been prepared.

The Contractor has proposed to reuse the existing anchor bolts along with the
“new” base plate standards. Using the same methodology described above, the
existing anchor bolt sizes and geometries were checked against the new MoDOT
Standards and all were found to be sufficient.

Because the relative capacities of two similar items were evaluated no Code-
prescribed load factors or combinations were used in the analysis. Likewise,
since the relative strength and bearing capacity was the focus of this work, the
actual applied sign support loads were not calculated, nor were they part of the
relevant compared variables.

The following assumptions were used in the analysis:

e The existing foundations are oriented in the same direction as ones
specified in the Contract Documents (long and short dimensions)

» The pilaster and attachment point is centered on the footings for the
existing condition and proposed new construction (no geometric
eccentricities)

» The existing foundations are constructed according to the original
MoDOT Specifications



Cold Formed Steel Calculations
Revision #1

Jor

Mid Rivers Rte 1-70 Sign Footings
St. Charles County, MO

D & S Fencing Co., Inc.
2800 Sunnyside Road
Festus, MO 63028

May 2013
THHinc # 7012

[ hereby certify that these calculations were prepared by me or under
my direct supervision. I am a Professional Structural Engineer in good
standing in the State of Missouri.

Kris L. Bezenek, P.E. MO Registration PE-2007002765

Trabue, Hansen & Hinshaw, Inc.
1901 Pennsylvania Avenue (573) 814-1568
Columbia, MO 65202 Corp. Reg. # MO E-1454-D
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P & S Fencing Co., Inc.
~ 2800 Sunnyside Road

Festus, MO 63028

Commerclal Fence + Guard Rall *+ Highway Slgning

April 1, 2013

Rte I-70
St. Charles County
J612412/1612412B

VE Proposal
Sign #3 (954+64 EBL |-70} and Sign #5 (978489 EBL |-70)

New Shoulder Pedestal Type lll Aluminum Truss
Existing Shoulder Pedestal Type V Cantilever Truss

Type .Footin Size Pedestal Size Base Plate Size Anchor Bolts Reinforcement
Type Il 8'6"x17°6" 7'10"x3'2” 3'4"x2'2"x1'%” 6@ 24" Dia 9-#5 & 9-#7
Exmt it Type V 9'x17 B'5"x3'8"  3'3"x2'8"x2" 10 @ 2 %" Dia. 9-#5 & 10-#7
BR ﬁ Y,
Sign #57 {1000+12 WBL I-70), Sign #63 {1026+05 WBL. 1-70), & Sign #64 (1052+45 WBL [-70)
New Shoulder Pedestal Type IV Aluminum Truss

Existing Shoulder Pedestal  Type VI Cantilever Truss

Type Footing Size Pedestal Size Base Plate Size  Anchor Boits Reinforcement
TypetV 9'6"x19’ 7'x4’ 3'7"x2' 42" 6 @ 2 %" Dia. 10-#5 & 10-#8
EX5ridly TypeVI  9'x19’ 7'6"x4'6" 3'6"x2'10"x2 ¥ 10 @ 2 %" Dia. 9-#5 &10-#7

¥ Sign #1 (913+48 WBL I-70)
New Shoulder Pedestal Type II! Aluminum Truss
Existing Shoulder Pedestal Type IV Cantilever Truss

Type Footing Size Pedestal Size  Base Plate Size Anchor Bolts Reinforcement
Type lll  8'6"x17'6" 7'107x3'2 A" 27x1 " 6 @ 2 % Dia, O-#5 & O-#7
Exresitity ~Type IV 10'x14’ 8'2"x3'10" 2'10"x2'10"x2" 10 @ 2 4" Dia. 10=#5 & 10-#5
i OJ‘:’L

“An Equal Opportunity Empioyer”
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Company THHinc. April 30, 2013
Designer MDH
Job Number : 7012 I-70 Signs (Sign 3&5 Required) Checked By:
Sketch
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T .
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Details
s X
A B c 1 8
LT T T T T T Z DLl « #3816 in
AR EREEEE HA } a I =t — - N A
i - i I i, ! - . AAAEREAL L & &
= g ARENNN | Sl &
EEE “ D C
— i o Footing Elevation
; : A @
R _
SO | N #789.6 in
1~
D 1C
17.5 ft
Controlling X direction steel requires the followiglg placement:
Region 1 (starts at A): 54 in Steel: 2.41 in2(4 #7 @17 in)
Region 2 {middie): 102 in Steel: 8.42 in2 (14 #7 @7.85 in)
Region 3 (ends atB). 54 in Steel: 2.41 in"(4 #7 @17 in)
Bottom Rebar Plan
Geometry, Materials and Criteria
Length 11751t eX :0in Gross Allow. Bearing  :1500 psf (gross)  Steel fy ;80 ksi
Width :8.5ft eZ :0in Concrete Weight 1150 pcf Minimum Steel :.00252
Thickness :24in pX :38in Concrete fc 13 ksi Maximum Steel :.00252
Height 124 in pZ :94in Design Code :ACI 31805
Footing Top Bar Cover :3in Overturning Safety Factor :1.5 Phi for Flexure :0.9
Footing Bottorn Bar Cover :3in Coefficient of Friction :0.3 Phi for Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil 0k Phi for Bearing :0.85

Loads

P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Overburden (psf)
DL 300
WL 360

w‘éh il ‘& TVx ‘m +Vz Mﬁ +Mx irl;.!+MZ < +9Y!eir1.

! e ) [ — ]
A D D C D C A D
Soil Bearing
Description Categories and Factors Gross Allow.(psf) Max Bearing (psf) Max/Allowable Ratio

[

Comparison Load 1DL+1WL

| 1500 |

1484.19 (B)

{ .989
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Company : THHinc. April 30, 2013
Designer : MDH

Job Number : 7012 [-70 Signs (Sign 3&5 Required) Checked By:

A B
D c

1DL+TWL

QA: 0 psf

QB: 1484.19 psf
QC: 148419 psf
QD: 0 psf

NAZ: 169.79 in
NAX:-1in

Footing Flexure Desiqn {Botfom Bars)

Description Categories and Factors Mu-XX (k-ft}y Z Dir As (inz) Mu-ZZ (k-fty X DirAs (inz)
[ Comparison Load 1DL+1WL | 71.007 | ik | 4.98055e-9 | [§

Footing Flexure Design (Top Bars)

Description Cateqories and Factors Mu-XX {k-fty Z Dir As (inz) Mu-ZZ (k-fty X Dir As (inz)
[ SW+0OB [ 1SW+10B-{Comparison .. Comparigon ..}59.087 | 0 ] 0 I 0
Moment Capacity of Plain Concrete Section Along XX and ZZ= 103.278k-ft,212.63k-ft Per Chapter 22 of ACI 318.

Footing Shear Check

Two Way (Punching) Vc. 1410.51 k  One Way (X Dir. Cut) Ve 229,756 k  One Way (Z Dir. Cut) Ve  473.027 k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vulk) Vu/gVe  Vu(lk) Vu/agVe  Vulk) Vu/gVe
[ Comparison Load 1DL+1WL | 158 [.001] 19108 [ .111 [133512e9 [ 0 |
Concrete Bearing Check (Vertical Loads Only)
BearingBc: 182172k
Description Categories and Factors Bearing Bu{k) Bearing Bu/#Bc
[ Comparison Load 1DL+1WL | 86.25 . !

Overturning Check (Service)

Description Categories and Factors ~ Mo-XX (k-ft) Ms-XX (k-ft) Mo-ZZ (k-ft) Ms-ZZ (k-fty OSF-XX OSF-ZZ
[ Comparison Load 1DL+1WL [ 380 | 780.937 | 0 | 379312 [2169 | NA |

Mo-XX: Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC
OSF-XX: Ratio of Ms-XX to Mo-XX

RISAFoot Version 3.0 L.\ isign 3&5 Required.rit] Page 2



Company ; THHinc. April 30, 2013

Designer : MPH

Job Number : 7012 I-70 Signs (Sign 3&5 Required) Checked By:
Sketch
4.833 ft %
#A— B
%4 in
© I | ] ?
0 = 1 1 o NS
<— © w0 ™~ -
Z g © )
(o]
D C
| b
1
D 1C
17:5 £t
Details
X
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Y | : - o Footing Elevation
R AR KA
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l
D 1C
17.5 £t
Controlling X direction steel requires the followi,‘pg placement:
Region 1 (starts at A 54 in Steel: 2.41 in2(4 #7 @17 in)
Region 2 (middle): 102 in Steel: 8.42 in (14 #7 @7.85 in)
Region 3 (ends at B): 54 in Steel; 2.41in"(4 #7 @17 in)
Bottom Rebar Plan
Geometry, Materials and Criteria
Length 17.5fi ex :0in Gross Allow. Bearing ;1500 psf {gross)  Steel fy : B0 ksi
Width B.51t eZ :0in Concrete Weight 1150 pcf Minimum Steel :.00252
Thickness :24in pX :38in Concrete fc 13 ksi Maximum Steel :.00252
Height 24 in pZ :94in Design Code :ACI 318-05
Footing Top Bar Cover :3in Overturning Safety Factor 1.6 Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction 0.3 Phi for Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil Ok Phi for Bearing :0.65
Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz {(k-ft) Qverburden (psf)
DL 300 |
WL 125
L +P i TVX .. FVZ 4 +Mx LMz +Over
e e ey =y Co— e
A D D C D ¢ A D
Soil Bearing
Description Categories and Factors Gross Allow.(psf) Max Bearing (psf) Max/Allowable Ratio
[ Comparison Load 1DL+1WL | 1500 [ 144034 (A) | .06

RISAFoot Version 3.0 [ L AL L A Asign 3&5 Required.rft] Page 1



Company : THHinc. April 30, 2013
Designer : MDH

Job Number = 7012 I-70 Signs (Sign 3&5 Required) Checked By:

A B

D c

1DL+1WL

QA: 1440.34 psf
QB: 1440.34 psf
QC: 1440.34 psf
QD: 1440.34 psf
NAZ: -1in
NAX:-1in

Footing Flexure Design (Bottom Bars)

Description Categories and Factors Mu-XX (k-ft) Z Ders (in®)  Mu-ZZ (k-ft) X Dir As (in’)
[ Comparison Load 1DL+1WL [ 83.433 I 52288 | KR

Footing Shear Check
Two Way (Punching) Vc: 1410.51k  One Way (X Dir. Cut) Ve  229.756 k  One Way (Z Dir. Cut) Vc:  473.027 k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vu(k) Vu/gVe  Vu(k) Vulgve  Vu(k) Vu/zVe
[ Comparison Load 1DL+1WL [ 85848 | .081] 22284 [ 129 14017 [ .04 |
Concrete Bearing Check (Vertical L oads Only)
Bearing Bc: 18217.2k
Description Categories and Factors Bearing Bu {(k}  Bearing Bu/=Bc
[ Comparison Load 1DL+1WL | 214.25 [ .018

Overturning Check (Service)

Description Categories and Factors Mo-XX {k-ft) Ms-XX {k-ft) Mo-ZZ (k-ft) Ms-ZZ (k-ft) OSF-XX OSF-ZZ
[ Comparison Load 1DL+1WL | | 187469 | 0 | 910562 | NA | NA

Mo-XX: Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC
QSF-XX: Ratio of Ms-XX to Mo-XX

S -
RISAFoot Version 3.0 Lo sign 385 Required.rff] Page 2
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Company : THHinc. April 30, 2013
Designer : MDH
Job Number : 7012 I-70 Signs (Sign 385 Existing) Checked By:
Sketch
4.292 ft X
BA B
FI !
0
- R 5
o e -
D C
D 1C

17 ft

B Bl el
HHEH T #7€7.71 in 2 [___ = =4 = #3016 gn
R 17 iR :
}.LL" i RN ‘i_i_:'_l_ 5:3: I“LIAIH‘-I-I-I-I- ALE Tq
- j—‘—%———; Dl | & ® N CN
TN | e Footing Elevation
T EOT] | #6927 dn
l =
1C
17 £t
Bottom Rebar Plan
Geometry, Materials and Criteria
Length 17 #t eX :0in Gross Allow. Bearing ;1500 psf (gross)  Steel fy 160 ksi
Width 19 ft eZ :0in Concrete Weight 1150 pef Minimum Steel :.00264
Thickness :24in pX :44in Concrete f'c 13 ksi Maximum Stee!l :.00264
Height :24in pZ :101in Design Code :ACI 318-05
Footing Top Bar Cover :3in Overiurning Safety Factor 1.5 Phi for Flexure :0.89
Footing Bottom Bar Cover :3in Coefficient of Friction :0.3 Phifor Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil :0k Phi for Bearing :0.65
Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Overburden (psf)
DL 300
WL 360
L +P o VX e TVZ 4 +Mx « +Mz +Over
Ll J m il =
o ey e G =) o s
A D D C D C A D
_Soil Bearing
Description Categories and Factors Gross Allow.{psf) Max Bearing (psf) Max/Allowable Ratio
[ _Comparison Load t1DL+1WL | 1500 [ 148522 (B) | 99
e‘qq z o;ng
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Company : THHinc. April 30, 2013
Designer : MDH

Job Number : 7012 I-70 Signs (Sign 3&5 Existing) Checked By:

A B
D c

1DL+1WL
QA: O psf
QB: 1485.22 psf
QC: 1485.22 psf

QD: 0 psf
NAZ: 164.824 in
NAX:-1in
Footing Flexure Design (Botiom Bars)
Description Categories and Factors Mu-XX (k-ft)  Z Dir As (in®)  Mu-ZZ (k-t} X Dir As (in®)
[ Comparison Load 1DL+1WL | 60.549 l Ay | 5.85217e-8 | {
\ . 0.
Footing Flexure Design (Top Bars) §s < 71
Description Categories and Factors Mu-XX {k-fty ZDir As (inz) Mu-ZZ (k-ft} X Dir As (in®
[ SW+OB | 1SW+10B-(Comparison ..,Comparidon ..)49.554 0 | 0

0
Moment Capacity of Plain Concrete Section Along XX and ZZ= 109.353k-ft,206.555k-ft Per Chapter 22 of ACI 318.

Footing Shear Check

Two Way (Punching) Ve: 1569.07 k  One Way (X Dir. Cut) Ve 243.271k  One Way (Z Dir. Cut) Vo:  458.512 k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vu(k) VulgVe  Vu(k) VulgVie  Vulk) Vu/aVe
[ Comparison Load 1DL+1WL | 1847 [.002 [ 17308 [ .095 [ 1.56877e-9 1 0O |
Concrete Bearing Check (Vertical Loads Only)
Bearing Bc: 22664.4k
Description Categories and Factors Bearing Bu (k)  Bearing Bu/#Bc
[ Comparison Load 1DL+1WL | 91.8 | .008

Overturning Check (Service)

Description Categories and Factors ~ Mo-XX (k-ft) Ms-XX (k-ft} Mo-ZZ (k-ft} Ms-ZZ (k-ft) OSF-XX OSF-ZZ
[ Comparison Load 1DL+1WL | 360 | 780.3 ] 0 | 4131 J2167 | NA ]

Mo-XX: Governing Overturning Moment about AD or BC 74 2 740
Ms-XX: Governing Stablizing Moment about AD or BC "’
OSF-XX: Ratio of Ms-XX to Mo-XX

RISAFcot Version 3.0 [ AL sign 3&5 existing. i) Page 2
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Company : THHinc. April 30, 2013
Designer : MDH
Job Number : 7012 I-70 Signs (Sign 3&5 Existing) Checked By:
Sketch
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l 101 an !
- a
© 4 P
v e { l
: : ! :
< " g
=p & -
™
D %
17 ft
Details
X
A =) < — 15
T T e e 2 |-t o
Ui 1} P t :
__;__;_l__'_?_l 4 i‘LD L] ﬁ ﬁ:t u.@;ﬂ;:ljmwnuu.. Iq.
TR A | "D c*
ANNNEN I i o Footing Elevation
CCC ST ] [ #7927 dn
|~
DI —C
17 ft
Bottom Rebar Plan
Geometry, Materials and Criteria
Length 7 ft eX :0in Gross Allow. Bearing  : 1500 psf (gross)  Steel fy .80 ksi
Width (91t eZ :0in Concrete Weight : 150 pcf Minimum Steel :.00264
Thickness :24in pX :44in Concrete f¢ 3 ksi Maximum Steel :.00264
Height 124 in pZ :101in Design Code :ACI 318-05
Footing Top Bar Cover 3in Overturning Safety Factor 1.5 Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction :0.3 Phi for Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil :0k Phi for Bearing :0.65
Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Overburden (psf)
DL 300 ]
WL 125
i +P ‘i +Vx ‘m +Vz ;i +Mx '.=4+Mz +Qver
A D D C D C A D
Soil Bearing
Description Categories and Factors Gross Aliow.(psf) Max Bearing (psf) Max/Allowable Ratio
Comparison Load 1DL+1WL | 1500 | 1416.99 (A) | .945
CAOt5< e

RISAFoot Version 3.0 L.\ .\ 4 AL\ \sign 385 existing.rft] Page 1



Company : THHinc. Anril 30, 2013
Designer : MDH

Job Number : 7012 I-70 Signs (Sign 3&5 Existing) Checked By:;

A B
D c

1DL+1WL
QA: 1416.99 psf
QB: 1416.92 psf
QC: 1416.99 psf
QD: 1416.99 psf
NAZ: -1 in
NAX:-1in

Footing Flexure Desiqn (Bottom Bars)

Description Categories and Factors Mu-XX (k-fty Z Dir As (inz) Mu-ZZ (k-fty X Dir As (inz)
[ Comparison Load 1DL+1WL | 67.715 | | 49.383 S

i 7.9 ¢ i
Footing Shear Check 6 €3
Two Way (Punching) Vc: 1569.07 k  One Way (X Dir. Cut) Ve 243.271k  One Way (Z Dir. Cut) Ve:  459.512 k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vulk) Vu/gie  Vulk) Vu/gVe  Vu(k) Vu/zVe
[ Comparison Load 1DL+1WL | 80472 | 088 | 18957 [ .104 [ 13238 [.038 |
Concrete Bearing Check (Vertical Loads Only)
Bearing Bc: 22664.4 k
Description Categories and Factors Bearing Bu (k) Bearing Bu/zBc
| Comparison Load 1DL+1WL | 216.8 J .015

Overturning Check (Service)

Description Categories and Factors  Mo-XX (k-ft) Ms-XX (k-ft) Mo-ZZ {k-t) Ms-ZZ (k-it) OSF-XX OS8F-ZZ
[ Comparison Load 1DL+1WL | 0 | 18428 | 0 | 9756 [ NA | NA |

Mo-XX: Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC / 3 T2 & 182%
OSF-XX: Ratio of Ms-XX to Mo-XX

RISAFoot Version 3.0 AL sign 385 existing.rft] Page 2
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Sign 3 Required
- Bearing Pressure
Maximum Bearing 1.906 ksi
Max/Allowable Ratio .959 Load Comparisson
(ABIF = 1.000)
\o 1.906
o™~
” : .
=0 in
Plain Base Plate Connection
Base Plate Thickness :1.75in - Base Plate Stress .
Base Plate Fy - 36. ksi Maximum Stress 16.452 ksi
Bearing Surface Fp  : 1.988 ksi Max/Allowable Ratio .508 Load Comparisson
Anchor Bolt Diameter : 2.25 in (ASIF = 1.000)
Anchor Bolt Material : A307
Anchor Balt Fu : 60. ksi 16.452
Column Shape - HSS20x0.5 »
Design Code : (ksi)
Pullout Code : ACI 2005 .008
- Anchor Bolts
Bolt X {in) Z({in) Tens.(k) Vx(k) Vz(k) Fnt{ksi) fi (k3|) Fnv {(ksi) fv {(ksi} Unity Combination
1 8.5 -15.25 0. 0. 0. N.A N.A. N.A. N.A. N.A. load Comparisson [%)
2 -8.5 -15.25 0. 0. 0. N. A. N.A. N.A. N.A. N.A. load Comparisson (1)
3 0. -15.25 | .036 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson {1}
4 8.5 15.25 | 11.659 0. 0, N.A. N.A. N.A. N.A. N.A. Uoad Comparisson {1}
5 -8.5 15.25 | 11.659 0. 0. N.A. N.A. N.A. N.A. N.A. ljoad Comparisson {1}
6 0. 15.25 | 18.318 0. 0. N.A. N.A. N.A. N.A. N.A.  lload Comparisson (1)
- Loads
P (k) Vx (k) Vz {k) Mx (k-ft) Mz (k-ft) Reverse
DL | | [ [ 60. [ [ No




Sign 3 & 5 Required

[P ———

- Bearing Pressure
Maximum Bearing 1.978 ksi
Max/Allowable Ratio .995 Load Comparisson
(ABIF = 1.000}
o
-
5 1.978
Cl
| (ksi}
0.
40 in
Plain Base Plate Connection
Base Plate Thickness :1.75 in - Base Plate Stress .
Base Plate Fy - 36. ksi Maximum Stress  8.998 ksi .
Bearing Surface Fp  : 1.988 ksi Max/Allowable Ratio .278 Load Comparisson
Anchor Bolt Diameter : 2.25in (ASIF = 1.000)
Anchor Bolt Material : A307
Anchor Bolt Fu : 60. ksi 8.998
Column Shape : HSS20x0.5 B
Design Code : i (kst)
Pullout Code : ACI 2005 048
- Anchor Bolts
Bolt X(in) Z{in) Tens.(k} Vx(k) Vz(k) Fnt(ksi) ft(ksi) Fnv (ksi) fv (ksi) Unity Combination
1 8.5 -16.25 | 1.388 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
2 -8.5 -15.25 | 10.763 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
3 0. -15.25 | 8.181 0. Q0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
4 8.5 15.25 | 1.388 0. 0. N.A. N.A. N.A. N.A. N.A.  lload Comparisson (1
5 -8.5 15.25 {10.763 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1
6 0. 15.25 | 8.181 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
- Loads
P (k) Vx (k) vz (k) Mx (k-f9) Mz {k-ft) Reverse
DL [ | | | | 35. | No




Sign 3 & 5 Required

X
! L ]
H . T -
4 'fﬁ 1‘ =
[¥] 3 =
Z : ®
6 l } 3| &
L 7
] g S—_— @
5 2
|
1
40 in

Plain Base Plate Connection
Base Plate Thickness : 1.75in
Base Plate Fy : 36. ksi
Bearing Surface Fp  : 1.988 ksi
Anchor Bolt Diameter : 2.25 in
Anchor Bolt Material : A307

Anchor Bolt Fu : 60, ksi
Column Shape : H§520x0.5
Design Code :
Pullout Code : ACI 2005

- Anchor Bolts

Bolt X(n) Z(in) Tens.k) Vx(k)

- Bearing Pressure

Maximum Bearing 1.983 ksi

Max/Allowable Ratio .998 Load Comparisson
(ABIF = 1.000)

1.983
: (ksi)
0.

r Base Plate Stress

Maximum Stress 2.511 ksi
Max/Allowable Ratio .078 Load Comparisson
(ASIF = 1.000)

2.511
= {ksi)
015

Vz (k) Fnt(ksi) ft (ksi} Fnv (ksi) fv (ksi)  Unity

Combination

1 8.5 -15.25 | .489 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1
2 -8.5 -15.256 | .499 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (;
3 0. -15.25 | .356 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1
4 8.5 15.25 .499 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1
5 -8.5 15.25 499 0. 0. N.A. N.A. N.A, N.A. N.A. Uoad Comparisson (1
6 0. 15.25 | .356 0. 0. N.A. N.A. N.A. N.A. N.A. Uocad Comparisson (1
- Loads
P (k) Vi (k)

DL [ 230. |

Vz (k) Mx (k-ft) Mz (k-ft) Reverse
| |

| No




5

Sign 3 Existing

- Bearing Pressure

2 /

N Maximum Bearing 1.519 ksi
Max/Allowable Ratio .812 Load Comparisson 9 )
[ ] (ABIF = 1.000) e,
1
® o = 1.519
3 ! .
° o : (ksi)
7 9 0.
®
211
39 in
- Base Plate Stress
Plain Base Plate Connection Maximum Stress 10.223 ksi
Base Plate Thickness :2.in Max/Allowable Ratic .316 Load Comparisson
Base Plate Fy : 36. ksi (ASIF = 1.000) ¢ 0.59%
Bearing Surface Fp  : 1.87 ksi
Anchor Bolt Diameter :2.25in 10.223
Anchor Bolt Material  : A307 .
Anchor Bolt Fu : 60. ksi  (ksl)
Column Shape : HSS20x0.5 .023
Design Code :
Pullout Code : ACI 2uun
- Anchor Bolts
Bolt X(n) Z({n Tens.k) Vx(k) Vz{k) Fnt{ksi) ft(ksi) Fnv (ksi) fv (ksi) Unity Combination
1 1.5 -15. .024 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1)
2 -11.5 -15. .024 0. 0. N.A. N.A. N.A. N.A. N.A. lUoad Comparisson (1)
3 3.7 -18. 0. 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1)
4 11.5 15. 6.88 0. 0. N.A. N.A. N.A. N.A. N.A, load Comparisson (1)
5 -11.5 15. 6.88 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1)
] 3.7 15. 13.422 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
7 -3.7 -15. 0. 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
8 -3.7 15. 13.422 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
- Loads
P (k) VX (k) Vz (k) Mx (k-ft) Mz (k-ft) Reverse
bL 60. | | No




-
Sign 3 Existing

X - Bearing Pressure
Maximum Bearing 1.437 ksi
Max/Allowable Ratio .768 Load Comparisson ar
. ® (ABIF = 1.000) < 0. 998
4 1
Y ® “ 1.437
z¢——8 e (k3|)
L ® i
8 7
e e
5 2.1
—
a8 in - Base Plate Stress
Plain Base Plate Connection Maximum Stress 5.872 ksi
Base Plate Thickness :2.in Max/Allowable Ratio .181 Load Comparisson
Base Plate Fy : 36. ksi (ASIF = 1.000) < & 2>e

Bearing Surface Fp  : 1.87 ksi

Anchor Bolt Diameter : 2.25in 5.872
Anchor Bolt Material  : A307 - ki
Anchor Bolt Fu - 60. ksi = (ksi)
Column Shape : H8S20x0.5 016
Design Code :
Pullout Code : ACI 2005
~ Anchor Bolts
Bolt X(@n) Z(in) Tens.(k) Vx(ky Vz(k) Fntiks)) ft (k5|) Fnv {(ksi) fv (kSI) Unity Combination
1 11.5 -185. 184 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
2 -11.5 -185. 7.564 0. 0. N.A. N.A. N.A. NLA. N.A. lUoad Comparisson (1)
3 3.7 -15. 3.57 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
4 11.5 15. 184 0. 0. N.A. N.A. N.A, N.A. N.A. Lload Comparisson (1)
5 -11.5 15. 7.564 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
6 3.7 15. 3.57 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
7 -3.7 -15. 7.746 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
8 -3.7 15. 7.746 0. 0. N.A. N.A. N.A. N.A. N.A. LUoad Comparisson (1)
L
- Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Reverse

DL [ | | | | 38. [ No |




Sign 3 & 5 Existing

- Bearing Pressure

Maximum Bearing 1.635 ksi
Max/Allowable Ratio .874 Load Comparisson
° ‘ (ABIF = 1.000) co. %W
|
o || = 1.635
3| .
o | o = (ksi)
7 0.
.
2]
|
- 1
ol - Base Plate Stress
Plain Base Plate Connection Maximum Stress 1.782 ksi
Base Plate Thickness : 2. in Max/Allowable Ratic .0556 Load Comparisson e, 008
Base Plate Fy : 36. ksi (ASIF = 1.000) ’
Bearing Surface Fp  : 1.87 ksi
Anchor Bolt Diameter :2.25in 1.782
Anchor Bolt Material : A307 .
Anchor Bolt Fu - 60. ksi = (ksi)
Column Shape : HS]20xN R 025
Design Code
Pullout Code : ACI 2005
- Anchor Bolts
Bolt X(n) Z(n) Tens.(k) Vx(k) Vz(k) Fntksi) ft (ksn Friv (ksi) fv (ksi) Unity Combination
1 11.5 -15. A73 0. 0. N.A. N.A. N.A. N.A. N.A. Lload Comparisson (1)
2 -11.5 -15. 473 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
3 3.7 -15. .316 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
4 11.5 15. 473 0. 0. N.A. N.A. N.A. N.A. N.A. lioad Comparisson (1)
5 -11.5 15. 473 0. 0. N.A. N.A. N.A. NLA. N.A.  lload Comparisson (%)
6 3.7 15. 316 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
7 -3.7 -15. 316 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
8 -3.7 185. .316 0. 0. N.A. N.A. N.A. N.A, N.A. Load Comparisson (1)
- Loads
P (k) Vx (k) vz (k) Mx (k-ft} Mz (k-ft) Reverse
DL | 230. | No
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Company : THHinc. April 30, 2013
Designer : MDH
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IRE R E
AAnEERSARDAREERANREE AT ¥829.82 in
1
D 16
19 £t
Bottom Rebar Plan
Geometry, Materials and Criteria
Length 194t eX :0in Gross Alfow. Bearing ;1500 psf {(gross)  Steel fy 160 ksi
Width 1951t eZ :0in Concrete Weight : 150 pef Minimum Steel :.0033
Thickness :24in pX :48in Concrete fc : 3 ksi Maximum Steel :.0033
Height 124 in pZ :84in Design Code :ACI 318-05
Footing Top Bar Cover :3in Qverturning Safety Factor 1.5 Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction :0.3 Phifor Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil :0k Phi for Bearing :0.65
Loads
P (k) Vx (K) Vz (k) Mx (k-ft) Mz (k-ft) Overburden {pshH
DL 300
WL 450
i +P 4 VX i TVZ 4 +Mx o +Mz FOver
e e = Ex 2 85— HMBEL
A D D C D C A D
Soil Bearing
Description Cateqgories and Factors Gross Allow.{psf) Max Bearing (psf) Max/Allowable Ratio
[ Comparison Load 1DL+1WL [ 1500 | 1421.92 (B) | .948

RISAFoot Version 3.0 ...\l \.\.\.\.\sign 57 63 & 64 Required.rft] Page 1
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Designer . MDH

Job Number : 7012 I-70 Signs (Sign 57,63,8&64 Required) Checked By:

A B
D C

1DL+1WL

QA: 0 psf

QB: 1421.92 psf
QC: 1421.92 psf
QD; 0psf

NAZ: 192.416 in
NAX: -1 in

Footing Flexure Design (Bottom Bars)

Description Categories and Factors Mu-XX (k-ft} Z Dir As (inz) Mu-ZZ (k-ft) X Dir As (inz)
[ Comparison Load 1DL+1WL | 110.221 [ 0.7 [ 534947e-9 T

Footing Flexure Design (Top Bars)

Description Cateqories and Factors Mu-XX (k-fty Z Dir As (inz) Mu-ZZ (k-fty X Dir As (in2 )
[ SW+OB [ 1SW+10B-{Comparison ..,Comparigon ..)98.676 0 0 0
Moment Capacity of Plain Concrete Section Along XX and ZZ= 115.428k-ft, 230.856k-ft Per Chapter 22 of ACI 318.

Footing Shear Check
Two Way (Punching) Vc: 1554 k One Way (X Dir. Cut) Vc 256.006 k One Way (Z Dir. Cut) Ve:  512.011k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vu(k) Vu/gve  Vu(lk) Vu/igVe  Vu(k) Vu/gVe
[ Comparison Load 1DL+1WL | 1.02 [ 0 | 25752 | 134 [1.47369e9 [ 0 |
Concrete Bearing Check (Vertical L oads Only)
Bearing Bc: 20563.2 k
Description Categories and Factors Bearing Bu (k) Bearing Bu/&sBc
[ Compariscn Load 1DL+1WL [ 108.3 | .008 |

Overturning Check (Service)

Description Categories and Factors  Mo-XX (k-ft) Ms-XX (k-ft) Mo-ZZ (k-ft) Ms-ZZ (k-ft) OSF-XX OSF-ZZ
[ Comparison Load 1DL+1WL | 450 | 102885 | 0 | 514425 [2286 | NA |

Mo-XX: Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC
OSF-XX: Ratio of Ms-XX to Mo-XX

RISAFoot Version 3.0 LoV sign 57 63 & 64 Required.tft] Page 2
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Company : THHinc. April 30, 2013
Designer : MDH
Job Number : 7012 I-70 Signs {Sign 57,63,864 Required) Checked By:
Sketch
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D C
-
D 1C
19 ft
Details
8 4—1\ : —— ki
AHETT #8e7.6 in 2 ’—‘ = 1) - #3016 igp
] TT ﬂ ™ |
,!{.‘ i'J ,.|:x: BAEES & a5 AGAGAALEE mr T RTEE TN g
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el i D Footing Elevation C
Al | o
=
i T #8@ 9.82 in
C
19 ft
Bottom Rebar Plan
Geometry, Materials and Criteria
Length 181t eX :0in Gross Allow. Bearing 1500 psf {gross)  Steel fy 160 ksi
Width :9.51t eZ :0in Concrete Weight 150 pef Minimum Steel :.0033
Thickness :24in pX :48in Concrete fc 13 ksi Maximum Steel :.0033
Height 124 in pZ 84 in Design Code tACI 318-056
Footing Top Bar Cover :3in Overturning Safety Factor 1.5 Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction :0.3 Phi for Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil 0k Phi for Bearing :0.65
Loads
P (k) Vx (k) Vz {K) Mx (k-ft) Mz (k-ft) Overburden (psf)
DL 300 |
WL 153
L +P o FVX i . tVZ 2+ Mx o +HMz ,+Over
[:Ik: Eﬂ:] Ell: Elﬂ:] [:E.L-—h i 4}__»_1
A D D C P C A D
Soil Bearing
Description Categories and Factors Gross Allow.(psf) Max Bearing (psf) Max/Allowable Ratio

I Comparison Load 1DL+1WL

1500 |

1447.65 (A)

\ .965
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Company : THHinc. Apnl 30, 2013
Designer : MDH

Job Number : 7012 I-70 Signs (Sign 57,63,864 Required) Checked By:

h-B
D c

1DL+1WL
QA: 1447.65 psf
QB: 1447.65 psf
QC: 1447.65 psf
QD: 1447.65 psf
NAZ: -1in
NAX; -1 in

Footing Flexure Design (Bottom Bars)

Description Categories and Factors Mu-XX (k-f)  Z Dir As (in®)  Mu-ZZ (kft) X Dir As (in®)
[ Comparison Load 1DL+1WL | "~ 144947 | ©aa | 60.898

Footing Shear Check

Two Way (Punching) V. 1554 k One Way (X Dir. Cut) Vc 256.006 k One Way (Z Dir. Cut) Ve:  512.011 k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vulk) Vulgve  Vulk) VulgVe  Vu(k) Vu/gVc
[ Comparison Load 1DL+1WL 7110863 | 095 | 34559 [ 18 | 16776 | .044 |
Concrete Bearing Check {Vertical L oads Only)
BearingBc: 20563.2k
Description Categories and Factors Bearing Bu (k} __ Bearing Bu/zBc
[ Comparison Load 1DL+1WL ] 2613 .02 |

QOverturning Check (Service)

Description Categories and Factors  Mo-XX (k-ft) Ms-XX {(k-ft) Mo-ZZ (k-ft) Ms-ZZ (k-ft) OSF-XX OSF-ZZ
[ Comparison Load 1DL+1WL | 0 | 248235 | 0 [ 124117 [ NA__ [ NA ]

Mo-XX; Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC
QOSF-XX: Ratio of Ms-XX to Mo-XX

RISAFoot Version 3.0  [u.\.\. L\ A\ \sign 57 63 & 64 Required.rft} Page 2
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Company : THHinc. April 30, 2013
Designer : MDH
Job Number : 7012 I-70 Signs (Sign 57,63,864 Existing) Checked By:
Sketch
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Details
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HIHAFHHE B | - Footing Elevation
[ ;___i T E] E i : _I:f__ Ij_: #709.27 in
iC
19 ft
Bottom Rebar Plan
Geometry, Materials and Criteria
Length (19t eX :0in Gross Allow. Bearing ;1500 psf (gross)  Steel fy 160 ksi
Width O ft eZ :0in Concrete Weight : 150 pef Minimum Steel :.00265
Thickness :24in pX :54in Concrete fc : 3 ksi Maximum Steel :.00265
Height 124 0in pZ :90in Design Code tACI 318-05
Footing Top Bar Cover :3in Overturning Safety Facter 1.5 Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction :0.3 Phi for Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil :0Dk Phi for Bearing :0.65
Loads
P (k) Vx (k) Vz (k) Mx {k-ft) Mz (k-ft) Qverburden {psf)
DL 300
WL 450
L 4P ‘o +Vx (_HVz lﬁ+MX -E'E\_+Mz E':'"Q\j'e[
et oo = T R o ]
A D D C D C A D
Soil Bearing
Description Categories and Factors Gross Allow.{psf) Max Bearing (psf) Max/Allowable Ratio
[ Comparison Load 1DL+1WL | 1500 | 1486.11(B) | .991

0.991 = .99

RISAFoot Version 3.0 L.\ L.\ A \sign 57 63 & 64 existing.rft] Page 1



Company : THHinc. April 30, 2013
Designer : MDH
Job Number : 7012 I-70 Signs (Sign 57,63,%64 Existing) Checked By:

A B
D Cc
1DL+1WL

QA: 0 psf

QB: 1486.11 psf
QC: 1486.11 psf
QD: 0 psf

NAZ: 184.105 in
NAX:-1in

Footing Flexure Design (Bottom Bars)

Description Categories and Factors Mu-XX (k-ft)  Z Dir As (in?) Mu-ZZ (k-ft) X Dir As {in®)
| Comparison Load 1DL+1WL | 104.214 I 1152 | 455624e-9 | [ |

04 ¢
Footing Flexure Design (Top Bars) ot 1o

Description Categories and Factors Mu-XX (k-ft} Z Dir As (|n } Mu-ZZ (k-fty X Dir As (:nz)
[ SW+0B | 1SW+10B-{Comparison ..,Comparigon ..)87.938 0
Moment Capacity of Plain Concrete Section Along XX and ZZ= 109.353k-ft,230. 856k -ft Per Chapter 22 of ACI 318

Footing Shear Check

Two Way (Punching) Vc: 1667.98k One Way (X Dir. Cut) Ve 243271k  One Way (Z Dir. Cut) Vc:  513.572k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Faciors Vu(k) Vu/gve  Vu(lk) VulgVe  Vulk) VulgVe
[ Comparison Load 1DL+1WL [ 1953 [ .002 | 25089 [ .138 [9.85624e-10] 0 |
Concrete Bearing Check (Vertical L oads Only)
Bearing Bc: 221693k
Description Categories and Factors Bearing Bu (k)  Bearing Bu/#Bc
[ Compariscn Load 1DL+1WL I 102.6 | .007

Overturning Check (Service)

Description Categories and Factors  Mo-XX (k-ft} Ms-XX (k-ft) Mo-ZZ (k-ft) Ms-ZZ (k-ft)y OSF-XX OSF-ZZ
[ Comparison Load 1DL+1WL | 450 | 9747 | 0 | 4617 J2166 | NA ]

Mo-XX: Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC ar¢ z /02§
OSF-XX: Ratio of Ms-XX to Mo-XX

RISAFoot Version 3.0 L. A \sign 57 63 & 64 existing.rft] Page 2
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Company : THHinc.
Designer : MDH
Job Number : 7012

I-70 Signs {Sign 57,63,864 Existing)

37
April 30, 2013

Checked By:

_Sketch
5.7% ft Tx
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D C
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19 ft
Details
B . 1§
CH AR T Fe7.2 an 2 | ool #3016 dn
ST T T T EEEREN) g '
|: : :;LJE[H- “E:T 1'.|E+! -?{.li " = - | §
SRR H PR R | @ D . . C
I ERYRENEY T VLT o Footing Elevation
RN RN NN AR "lrxs_;
A : #789.27 in
C
19 £t
Bottom Rebar Plan
Geometry, Materials and Criteria
{ength 219 ft eX :0in Gross Allow. Bearing  : 1500 psf (gross)  Steel fy : 80 ksi
Width (9 ft eZ :0in Concrete Weight 1150 pcf Minimum Steel :.00265
Thickness :24in pX :54in Concrete fc ;3 ksi Maximum Steel :.00265
Height 124 in pZ :90in Design Code :ACI 318-05
Footing Top Bar Cover :3in Overturning Safety Factor 1.5 Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction :03 Phifor Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil 0k Phi for Bearing :0.65
Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Qverburden (psf)
DL 300
WL 153
é-a+P ¢ HVX oy TVZ ( a+Mx « L +Mz JHOver
e ] == = Fiiis
A D D C D 04 A D
Soil Bearing
Description Categories and Factors Gross Allow.(psf) Max Bearing (psf) Max/Allowable Ratio
1500

[ Comparison Load 1DL+1WL

149474 (A) |

.998

o.9Cx 0.49

RISAFoot Version 3.0
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Company : THHinc. April 30, 2013
Designer : MDH

Job Number ; 7012 I-70 Signs (Sign 57,63,&64 Existing) Checked By:

A B
D C
1DL+1WL

QA: 1494.74 psf
QB: 1494.74 psf
QC: 149474 psf
QD: 149474 psf
NAZ: -1in

NAX: -1in

Footing Flexure Design {Bottom Bars)

Description Categories and Factors Mu-XX (k-ft) Z Dir As (in®)  Mu-ZZ (k-f) X Dir As (in®)
Comparison Load 1DL+TWL [ 133.12 [ 43.031

Footing Shear Check 123 & 1 4%

Two Way (Punching) Vc: 1667.98k  One Way (X Dir. Cut) Ve 243271k One Way (Z Dir. Cut) Ve 513.572 k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vu(k) Vu/gve  Vu(k) VuilgVe  Vu(k) Vu/#ve
[ Comparison Load 1DL+1WL | 101.777 [.081 ] 32504 [.178 | 9.12 | .024 |
Concrete Bearing Check (Vertical Loads Only)
Bearing Bc: 22169.3k
Description Cateqories and Factors Bearing Bu (k)  Bearing Bu/=zBc
[ Comparison Load 1DL+1WL \ 255.6 .018

Overturning Check (Service)

Description Categories and Factors  Mo-XX (k-ft) Ms-XX (k-ft) Mo-ZZ (k-fty Ms-ZZ (k-ft) OSF-XX OSF-ZZ
[ Comgparison Load 1DL+1WL [ 0 | 24282 | 0 [ 11502 [ NA | NA

Mo-XX: Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC 14929 & 29492
OSF-XX: Ratio of Ms-XX to Mo-XX

RISAFoot Version 3.0 oL LN sign 57 63 & 64 existing.rit] Page 2



Sign 57, 63, & 64 Required

X
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1

43 in

Plain Base Plate Connection

- Bearing Pressure

Maximurn Bearing 1.932 ksi

Max/Allowable Ratic .829 Load Comparisson
(ABIF = 1.000)

1 932

. {ksi)

- Base Plate Stress

Base Plate Thickness : 2. in . .
Base Plate Fy - 36. ksi Maximum Stress _ 17.681 ksi _
Bearing Surface Fp  : 2.331 ksi Max/Allowable Ratio .546 Load Comparisson
Anchor Bolt Diameter :2.25in (ASIF = 1.000)
Anchor Bolt Material  : A307
Anchor Bolt Fu : 60, ksi 17.681
Column Shape : H8820x0.5
Design Code : & = (ksi)
Pullout Code : ACI 2005 9 ! 007
- Anchor Bolts
Bolt X(n} Z{in) Tens.(k) Vx(k} Vz(k) Fnt{ksi) ft(ksi) Fnv (ksi) fv (ksi) Unity Combination
1 9.5 -17. 0. 0. 0. N.A. N.A. N.A. N.A. N.A. _load Comparisson (1)
2 -9.5 -17. 0. 0. 0. N.A. N.A. N.A. N.A. N.A. lload Comparisson (1)
3 0. -17. .092 0. 0. N.A. N.A. N.A. N.A, N.A. Hoad Comparisson (1)
4 9.5 17. 16.396 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1)
5 9.5 17. 16.396 0. 0. N.A. N.A. N.A. N.A. N.A. lUoad Comparisson (1)
6 0. 17. 24.745 0. 0. N.A. N.A. N.A. N.A. N.A. oad Comparisson (1)
r Loads
P (k) Vx {k) Vz (k) Mx (k-ft) Mz (k-ft) Reverse
DL [ | 84. No




Sign 57, 63, & 64 Required
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45 in

Plain Base Plate Connection

- Bearing Pressure

Maximum Bearing  2.286 ksi

Max/Allowable Ratioc ,981
(ABIF = 1.000)

2,286

Load Comparisson

- Base Plate Stress

[ — —————

Base Plate Thickness :2.in ! .
Base Plate Fy : 36. ksi Maximum Stress _ 12.888 ksi .
Bearing Surface Fp  : 2.331 ksi Max/Allowable Ratio .398 Load Comparisson
Anchor Bolt Diameter : 2.25 in (ASIF = 1.000)
Anchor Bolt Material : A307
Anchor Bolt Fu : 60. ksi 12.888
Column Shape : HSS20x0.5
Design Code : : {ksi)
Pullout Code : ACI 2005 134
- Anchor Bolts
Bolt X(n) Z{n) Tens.(k) Vx(k Vz(k) Fnt{ksi) ft(ks) Fnv (ksi) fv (kSI) Unity Combination
1 9.5 -17. 2.436 0. 0. N.A N.A. N.A N.A. LUoad Comparisson (%
2 -9.5 -17. ] 19.871 0. 0. N A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
3 0. A7. 114.034 0, 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
4 9.5 17. 2.436 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparigsson (1
5 -9.5 17. 19.871 0. 0. N.A. N.A, N.A. N.A. N.A. Uoad Comparisson (1
6 0. 17. 14.034 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
- Loads
P (k) Vx (k) Vz (k) Mx (k-t) Mz (k-ft) Reverse
DL | [ 63. | No




Sign 57, 63, & 64 Required

- Bearing Pressure
Maximum Bearing 2.284 ksi
Max/Allowable Ratio .98  Load Comparisson

X
® > P {ABIF = 1.000)
s 57 V) 1|
| -
Z "".'”“""’ b= " L
el e “,\ ) RN - 2.284
| " e  (ksl)
5 2 0.
i =|
1 1
43 in
Plain Base Plate Connection
Base Plate Thickness : 2. in - Base Plate Stress )
Base Plate Fy : 36. ksi Maximum Stress _ 2.501 ksi
Bearing Surface Fp  : 2.331 ksi Max/Allowable Ratic .077 Lcad Comparisson
Anchor Bolt Diameter : 2.25 in (ASIF = 1.000)
Anchor Bolt Material : A307
Anchor Bolt Fu : 60. ksi 2.501
Column Shape  HReINVN § .
Design Code  (ksi)
Puilout Code : ACI 2005 017
- Anchor Bolis
Bolt X(m) Z(in) Tens.(k) Vx(k Vz(k) Fntksi) ft (kSI) Fnv (ksi) fv (k3|) Unity Combination
1 95 | -7 595 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
2 -9.5 -17. .595 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
3 0. -17. 425 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
4 9.5 17. 595 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
5 -9.5 17. .595 0. 0. N.A. N.A. N.A. N.A. N.A. lﬂload Comparisson (1
6 0. 17. 425 0. 0. N.A. N.A. N.A. N.A. N.A. oad Comparisson (1
- Loads
P (k) Vi (k) Vz (k) Mx (k-ft) Mz (k-ft) Reverse
DL | 320. | No

e ————



47
Sign 57, 63, & 64 Existing

- Bearing Pressure
Maximum Bearing 1.718 ksi

Max/Allowable Ratio .795 Load Comparisson < 0 4527
{ABIF = 1.000)
1.718
= (ksi)
0.
48 im
- Base Plate Stress

Plain Base Plate Connection Maximum Stress 13.033 ksi
Base Plate Thickness :2.25in Max/Allowable Ratio .402 Load Comparisson '¥-Xe 5\6
Base Plate Fy : 36. ksi (ASIF = 1.000)

Bearing Surface Fp : 2.16 ksi
Anchor Bolt Diameter : 2.25 in
Anchor Bolt Material : A307

13.033
= (ksl)
035

Anchor Bolt Fu : 60. ksi
Column Shape : HR]20x0 5
Design Code :
Pullout Code : ACI 2005
- Anchor Bolts
Bolt X(im) Z(in) Tens.(k) Vx(k} Vz(k) Fnt(ksi} ft(ksi) Fnv(ksi) fv (ksi) Unity Combination
1 12.5 -16.5 .059 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
2 -12.5 -16.5 059 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
3 4.2 -16.5 0. 0. 0. N.A. N.A. N.A. N.A. N.A. lload Comparisson (1)
4 12.5 16.5 9.753 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
5 | 125 16.5 | 9.753 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
6 4.2 16.5 | 17.902 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparissen (1)
7 -4.2 -16.5 0. 0. 0. N.A. N.A. N.A. N.A. N.A. lload Comparisson (1)
8 -4.2 16.5 | 17.902 0, 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
- Loads
P (k) Vx (k) Vz (k) Mx (k-t) Mz (k-ft) Reverse
DL | | | | 84. [ | No




Sign 57, 63, & 64 Existing

- Bearing Pressure
Maximum Bearing

2.063 ksi

Max/Allowable Ratio .955 Load Comparisson <o el
® {ABIF = 1.000)
1
® s — 2.063
3 - :
Bl | : {ksi)
I/ 0.
®
211 |
|
|
43 Em
- Base Plate Stress
Plain Base Plate Connection Maximum Stress 9.294 ksi
Base Plate Thickness :2.25in Max/Allowable Ratic .287 Load Comparisson < O.39%
Base Plate Fy : 36. ksi (ASIF = 1.000)
Bearing Surface Fp  : 2.16 ksi
Anchor Bolt Diameter :2.25 in 9.294
Anchor Bolt Material : A307 ]
Anchor Bolt Fu : 80. ksi g (ks
Column Shape : HSS20x0.5 031
Design Code :
Pullout Code : ACI 2005
- Anchor Bolts
Bolt X (in) Z(in) Tens.{k) Vx({(k) Vz(k) Fnt(ksi) ftksi) Fnv(ksi) fv (ksi) Unity Combination
1 12.5 -16.5 242 Q. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1)
2 | 125 -16.5 }13.931 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1)
3 4.2 -16.5 | 5.801 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1)
4 12.5 16.5 342 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1)
5 -12.5 16.5 | 13.931 0. 0. N.A. N.A. N.A. N.A. N.A. lUoad Comparisson (1)
6 4.2 16.5 5.801 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1)
7 -4.2 -16.5 | 13.24 0. 0. N.A. N.A. N.A. N.A. N.A. tload Comparisson (1)
8 -4.2 16.5 13.24 0. 0. N.A. N.A. N.A. N.A. N.A.  Hoad Comparisson (1)
- Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ff) Reverse
DL | 63. [ No



Sign 57, 63, & 64 Existing

- Bearing Pressure
Maximum Bearing  2.091 ksi
Max/Allowable Ratio .968 Load Comparisson < 099
(ABIF = 1.000)
= 2.091
- {ksi)
0.
42 in
— Base Plate Stress
Plain Base Plate Connection Maximum Stress 2.18 ksi
Base Plate Thickness :2.25in Max/Allowable Ratio .067 Load Comparisson Le, 077
Base Plate Fy : 38. ksi (ASIF = 1.000)
Bearing Surface Fp  : 2.16 ksi
Anchor Bolt Diameter :2.25in 218
Anchor Bolt Material ~ : A307 Il
Anchor Bolt Fu : 60. ksi . (ksi)
Column Shape : HS$20x0.5 023
Design Code
Pullout Code : ACI 2005
- Anchor Bolts
Bolt X(in} Z(in) Tens{k) Vx(k} Vz(k) Fnt(ks) ft(ks)) Fnv (ksi) fv (ksi) Unity Combination
1 12.5 -16.5 583 0. 0. N.A. N.A, Al N.A. N.A. LUload Comparisson {1
2 -12.5 -16.5 583 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
3 4.2 -16.5 427 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
4 12.5 18.5 .583 0. Q. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
5 -12.5 16.5 583 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
8 4.2 16.5 427 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (%
7 -4.2 -16.5 427 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
8 -4.2 16.5 427 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
- Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Reverse
320. | | No i

DL [
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X
A B - :
A 0 1 I 1 - ]
T I+E__ - p‘ I_ z [ —— #3016 jn
E it I :” | | ! | 2 ﬁ:x: !_hl_ﬂ..'.:l.l.l.bmmlud‘lll Iq
| e | E__ | : m D ] ] C ™
; - e . Footing Elevation
1 i i N ___} i @
CH A T ¥ .6 in
D C
17.5 ft
Controlling X direction steel requires the followi!ng placement:
Region 1 (starts at A): 54in Steel: 2.41 in f4 #7 @17 in)
Region 2 (middie): 102 in Steel: 8.42 in (14 #7 @7.85 in)
Region 3 (ends at B): 54 in Steel: 2.41 in°(4 #7 @17 in)
Bottom Rebar Plan
Geometry, Materials and Criteria
Length 17.51t eX :0in Gross Allow. Bearing  : 1500 psf (gross)  Steel fy 160 ksi
Width :8.51t eZ :0in Concrete Weight : 150 pef Minimum Steel :.00252
Thickness :24 in pX :38in Concrete fc 13 ksi Maximum Steel :.00252
Height 124 in pZ :94in Design Code :ACI 318-05
Focting Top Bar Cover :3in Overturning Safety Factor 1.5 Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction :0.3 Phi for Shear 0.75
Pedestal Longitudinal Bar Cover :3 in Passive Resistance of Scil 0k Phi for Bearing :0.65
Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Qverburden (psf)
DL 300
WL 360
L +P £ TVX o tVz (4 +Mx Mz JHOver.
e e e E.e=| = Fos
A D D C D C A D
Soil Bearing
Description Categories and Factors Gross Allow.(psf) Max Bearing (psf) Max/Allowable Ratio
Comparison Load 1DL+1WL | 1500 i 1484.19(B) | .989

RISAFoot Version 3.0 M. LU A sign 1 Required. eft] Page 1
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1DL+1W

QA: 0 pst

QB: 1484.19 psf
QC: 1484.19 psf
QD: 0 psf

NAZ: 169.79 in
NAX:-1in

Footing Flexure Design (Bottom Bars)
Description Categories and Factors Mu-XX (k-f)  Z Dir As (in®) Mu-ZZ (k-ft) X Dir As (in*)
[ Comparison Load 1DL+1WL [ 71.007 [ 777 | 4.98055e-9 | 2]

Footing Flexure Design (Top Bars)
Description Categories and Factors Mu-XX {k-fty Z Dir As (inz) Mu-ZZ (k-ft) X Dir As (in®)

[ SW+OB | 1SW+10B-(Comparison ..,Comparigon ..)59.087 | 0 | 0 ] |

Moment Capacity of Plain Concrete Section Along XX and ZZ= 103.278k-ft,212.63k-ft Per Chapter 22 of ACI 318.

Footing Shear Check
Two Way (Punching) Vc: 1410.51 k  One Way (X Dir. Cut) Vc 229.756 k  One Way (Z Dir. Cut) Vc:  473.027 k

. Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vu(k) VulgVe  Vulk) Vu/gVe  Vu(k) Vu/gVe
[ Comparison Load 1DL+1WI. [T 1568 [.001 | 19.108 [ .111 [1.33512¢e-9 | 0 |
Concrete Bearing Check (Vertical Loads Only)
Bearing Bc: 18217.2k
Description Categories and Factors Bearing Bu (k)  Bearing Bu/zBc
[ Comparison Load 1DL+1WL L 89.25 | .008 |

Overturning Check (Service)
Description Categories and Factors  Mo-XX (k-ft) Ms-XX (k-fy Mo-ZZ (k-ft) Ms-ZZ (k-ft) OSF-XX OSF-ZZ
[ Comparison Load 1DL+1WL | 360 | 780.937 | 0 [ 379.312 [2.169 [ NA |

Mo-XX: Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC
OSF-XX: Ratio of Ms-XX to Mo-XX

e e —————
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Controlling X direction steel requires the followipg placement:
Region 1 {(starts at A): 54 in Steel: 2.41 in2(4 #7 @17 in)
Region 2 {middle): 102 in Steel: 8.42 in (14 #7 @7.85 in)
Region 3 (ends at B): 54 in Steel: 2.41in"(4 #7 @17 in)
Bottom Rebar Plan
Geometry, Materials and Criteria
Length (17.51t eX :0in Gross Allow. Bearing  : 1500 psf (gross)  Steel fy ;60 ksi
Width 851t eZ :0in Concrete Weight 1150 pcf Minimum Steel :.00252
Thickness :24in pX :38in Concrete fc :3 ksi Maximum Steel ;.00252
Height :24in pZ .94 in Design Code :ACI 318-05
Footing Top Bar Cover :3in Overturning Safety Factor 1.5 Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction 0.3 Phi for Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil :0k Phi for Bearing :0.65
Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Overburden (psf)
DL 300 |
WL 130
i +P oy FVX 0 HVZ (4 +Mx v +Mz _tOver
e = ] B i Bty
A D D C D C A D
Soil Bearing
Description Categories and Factors Gross Allow.(psf) Max Bearing {psf) Max/Allowable Ratio

[ Comparison Load 1DL+TWL

1500 | 147395 (A) | .983
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A B
D C
1DL+1WL

QA: 1473.95 psf
QB: 1473.95 psf
QC: 1473.95 psf
QD: 1473.95 psf
NAZ: -1 in
NAX:-1in

Footing Flexure Design (Bottom Bars)

Description Categories and Factors Mu-XX (k-ft) ZDirAs (inz) Mu-ZZ (k-ft) X Dir As (inz)
[ Comparison Load 1DL+1WL [ 86.77 3 | 54.379 [ R

Footing Shear Check
Two Way (Punching) Vc: 1410.51k  One Way (X Dir. Cut) Ve 229.756 k  One Way (Z Dir. Cut) Vc.  473.027 k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vu(k) Vu/gVe  Vulk) VulgVe  Vu(k) Vu/zVe
[ Comparison Load 1DL+1WL [ 89282 [.084 ] 23176 | .134 | 14577 | .041 |
Concrete Bearing Check (Vertical Loads Only}
Bearing Bc: 182172k
Description Cateqories and Factors Bearing Bu (k} Bearing Bu/@Bc
[ Comparison Load 1DL+1WL | 219.25 [ .019 |

Overturning Check (Service)

Description Categories and Factors  Mo-XX (k-ft) Ms-XX (k-ft} Mo-ZZ (k-ft) Ms-ZZ (k-ft) OSF-XX OSF-ZZ
[ Comparison Load 1DL+1WL | 0 [ 1918.44 | 0 [ 931812 T NA | NA

Mo-XX: Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC
OS8F-XX: Ratio of Ms-XX to Mo-XX

RISAFoot Version 3.0 [ A Asign 1 Required.rft] Page 2
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Company : THHinc. April 30, 2013

Designer : MDH

Job Number : 7012 I-70 Signs (Sign #1 Existing) Checked By:
Sketch
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T a Footing Elevation
_ ! ¥567.13 in
D e
17 £t
Controlling X direction steel requires the followiglg placement:
Region 1 (starts at A): 42 in Steel: 1.23 in 2(4 #5 @13 in)
Region 2 (middle): 120 in Steel: 6.75 in2 (22 #5 @5.71 in)
Region 3 (ends at B): 42in Steel: 1.23in"(4 #5 @13 in)
Bottom Rebar Plan
Geometry, Materials and Criteria
Length (17 ft eX :0in Gross Allow. Bearing  : 1500 psf (gross)  Steel fy : 60 ksi
Width (101 eZ :0in Concrete Weight : 150 pcf Minimum Steel :.0018
Thickness :24in pX :46in Concrete f¢ : 3 ksi Maximum Steei :.0018
Height 124 in pZ :98in Design Code :ACI 318-05
Footing Top Bar Cover :3in Overturning Safety Factor  :1.5 Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction 0.3 Phi for Shear 0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soit :0k Phi for Bearing :0.85
Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Qverburden (psf)
DL 300
WL 360
& +P : VX ¢ HVZ =+ Mx % +Mz +Over
! e e ) B s
A D D C D C A D
e —— T

RISAFoot Version 3.0 LA dsign 1 existing new.rft] Page 1



Company : THHine. Aprit 30, 2013
Designer : MDH

Job Number : 7012 I-70 Signs (Sign #1 Existing) Checked By:

Soil Bearing
Description Categories and Factors Gross Allow.(psf) Max Bearing (psf) Max/Allowable Ratio
[ Comparison Load 10L+1WL | 1500 | 1368.05(B) | .912
. O 9%

A = £.912 ¢ 0.989

=/ [

1DL+H1WL

QA: O psf

QB: 1388.05 psf
QC: 1368.05 psf

QD: O psf
NAZ: 178.941 in
NAX:-1in
Footing Flexure Design (Bottom Bars)
Description Categories and Factors Mu-XX (k-ft) Z DirAs (in?) Mu-ZZ (k-ft) X Dir As (in®)
[ Comparison Load 1DL+1WL [ 61,738 | 6% | 7.14287e-9 fy |
, . 61.24 7/.0
Footing Flexure Desiqn (Top Bars)
Description Categories and Factors Mu-XX (k-ft) Z Dir As (in?) Mu-ZZ (k-ft) X Dir As (in®)
[ SW+OB [ 1SW+10B-(Comparison ...Comparigon ..}56.591 [ 0 0

0
Moment Capacity of Plain Concrete Section Along XX and ZZ= 121.503k-ft,206.555k-ft Per Chapter 22 of ACI 318.

Footing Shear Check
Two Way (Punching) Vc: 1628.95k  One Way (X Dir. Cut) Ve 271.944k  One Way (Z Dir. Cut} Ve:  462.305k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vu(k) Vu/zgVe  Vulk) Vu/lgve  Vu(k) Vu/zVe
[ Comparison Load 1DL+1WL | 647 | 0 [ 17355 | .085 |204268e-9 ] 0 |
Concrete Bearing Check (Vertical L oads Only)
Bearing Bc: 22990.8k
Description Categories and Faclors Bearing Bu (k)  Bearing Bu/@Bc
[ Comparison Load 1DL+1WL | 102 [ .007

Overturning Check (Service)

Description Categories and Factors ~ Mo-XX (k-ft) Ms-XX (k-ft) Mo-ZZ (k-ft) Ms-ZZ (k-ft) OSF-XX OSF-ZZ
| Comparison Load 1DL+1WL | 360 i 867 | l 510 [2.408 | NA |

Mo-XX: Governing Overturning Moment about AD or BC <
Ms-XX: Governing Stablizing Moment about AD or BC &) > 7%
OSF-XX: Ratio of Ms-XX to Mo-XX

RISAFoot Version 3.0 GG AL A sign 1 existing new.rft) Page 2



Company : THHinc. April 30, 2013
Designer . MDH
Job Number : 7012 I-70 Signs (Sign #1 Existing) Checked By:

Sketch
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Details
X
A —1@ J I " 'ﬁ
HE ‘ Hij Z | AL #3016 4n
SR e N
.'IE-E‘--T.-‘.‘“ ;,r':;‘,,viJ : n EI Wm“ <
REER:H bl it SR NI * D c®
it jr—lm:':‘-%L mEm AR s il 9 Footing Elevation
CoT T T T T R
LEg T A ST TL R T
e T #5715 4
D C
17 £t
Controlling X direction steel requires the followipg placement:
Region 1 (starts at A): 42 in Steel: 1.23in' (4 #5 @13 in)
Regicn 2 (middle): 120 in Steel: 6.75 in (22 #5 @5.71in)
Regicn 3 {(ends at B): 42in Steel: 1.23iIn"(4 #5 @13 in)
Bottom Rebar Plan
Geometry, Materials and Criteria
Length 17 ft eX :0in Gross Allow. Bearing  : 1500 psf (gross)  Steel fy 160 ksi
Width 10 ft eZ :0in Concrete Weight ;150 pef Minimum Steel :.0018
Thickness :24in pX :46in Concrete fc 3 ksi Maximum Steel :.0018
Height ;24 in pZ :98in Design Code :ACI 318-05
Footing Top Bar Cover :3in Qverturning Safety Factor :1.5 Phi for Flexure :0.8
Footing Bottom Bar Cover :3in Coefficient of Friction :0.3 Phi for Shear :0.75
Pedestal Longitudinal Bar Cover :3in Passive Resistance of Soil :0k Phi for Bearing :0.65
Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Overburden (psf)
oL 300 |
WL 130
i +p ¢ VX o HVZ o +Mx s +Mz +Over
. i l dl B P il
== EEE — O et
A D D C D C A D
RiSAFoot Version 3.0 [\ LA\ Asign 1 existing new.rft] Page 1



Company : THHinc. April 30, 2013
Designer : MDH

Job Number : 7012 I-70 Signs (Sign #1 Existing) Checked By:

Soil Bearing
Description Categories and Factors Gross Allow.(psf) Max Bearing (psf) Max/Allowable Ratio

[ Comparison Load 1DL+1WL l 1500 l 13684.71 (A) | .91

A B .

6.91 ¢ 0.9§8%
D C
1DL+1WL

QA: 1364.71 psf
QB: 1364.71 psf
QC: 1364.71 psf
QD: 1364.71 psf
NAZ: -1in
NAX:-1in

Footing Flexure Design (Bottom Bars)

Description Categories and Factors Mu-XX (k-ff) Z Dir As (inz) Mu-ZZ (k-ft} X Dir As (inz)
| Comparison Load_ 1DL+1WL | 74.585 i | 61.795 |

Footing Shear Check 7% ¢ €&

Two Way (Punching) Vc: 1628.95k  One Way (X Dir. Cuf) Ve 271,944k One Way (Z Dir. Cut) Ve  462.305k

Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vu(k) Vu/gve  Vulk) VulgVe  Vu(k) Vu/gVe
| Comparison Load 1DL+1WL | 87968 | .072 [ 20591 | 101 ] 17672 [ .051 |
Concrete Bearing Check (Vertical Loads Only)
Bearing Bc: 22990.8k
Description Categories and Factors Bearing Bu {(k}  Bearing Bu/#Bc
| Comparison Load 1DL+1WL | 232 | .0186 |

Overturning Check {Service)

Description Categories and Factors  Mo-XX (k-ft) Ms-XX {k-ft) Mo-ZZ (k-ft}) Ms-ZZ (k-fiy OSF-XX OSF-Z2Z
| Comparison Load 1DL+1WL | 0 1 1972 ] 0 [ 1160 [ NA ] NA

Mo-XX: Governing Overturning Moment about AD or BC / 479 ~ 14 g
Ms-XX: Governing Stablizing Moment about AD or BC o
OSF-XX: Ratio of Ms-XX to Mo-XX

RISAFoot Version 3.0 [l L AL sign 1 existing new.rft] Page 2



€ in

40 in

Piain Base Plate Connection
Base Plate Thickness :1.75in
Base Plate Fy : 36. ksi
Bearing Surface Fp  : 1.988 ksi
Anchor Bolt Diameter ; 2.25in
Anchor Bolt Material : A307

5%

Sign 1 Required

- Bearing Pressure

Maximum Bearing 1.906 ksi

Max/Allowable Ratic .959 Load Comparisson
(ABIF = 1.000)

1.906
. = .

- Base Plate Stress

Maximum Stress 16.452 ksi

Max/Allowable Ratio .508 Load Comparisson
(ASIF = 1.000)

Anchor Bolt Fu : 60. ksi
Column Shape : HRR20x%0.5 . 16'.452
Design Code : . (ksi)
Pullout Code : ACI 2005 .008
- Anchor Bolts
Bolt X{in) Z{(in) Tens{k) Vx(k} Vz(k) Fnt(ksi) ft(ksi) Fnv (ks fv{ksi) Unity Combination
1 8.5 -15.25 0. 0. 0, N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
2 -8.5 -15.25 0. 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1)
3 0. -15.25 036 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
4 8.5 15.25 | 11.659 0. 0. N.A. N.A. N.A. N.A. N.A. ilload Comparisson ()
5 -8.5 15.25 | 11.659 0. 0. N.A. N.A. N.A. N.A. N.A. lUoad Comparisson (1}
6 Q. 15.25 | 18.318 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1)
- Loads
Vz (k) Mx (k-ft) Mz (k-ft) Reverse

P (k) Vx (K)
DL | |

| 60. | I No




Sign 1 Required

- Bearing Pressure

iy
[ r——— i ———

X
/I\ Maximum Bearing 1.978 ksi
i ! Max/Allowable Ratio .995 Load Comparisson
. - ® | (ABIF = 1.000)
4 & | 11 -
i -
ZF*G‘t" 0l w = - 1.978
b F ‘\1 -
® ‘,:,__,,.#' ® = (ksi)
5 2 0.
)]
1
40 in
Plain Base Plate Connection
Base Plate Thickness :1.75 in - Base Plate Stress ]
Base Plate Fy : 36. ksi Maximum Stress . 8.998 ksi )
Bearing Surface Fp  : 1.988 ksi Max/Allowable Ratic .278 Load Comparisson
Anchor Bolt Diameter : 2.25 in (ASIF = 1.000)
Anchor Bolt Material : A307
Anchor Bolt Fu : 60. ksi 8.998
Column Shape : HS820x0.5 B
Design Code : .j (ksi)
Pullout Code : ACI 2uub .048
- Anchor Bolts
Bolt X({in) Z{in) Tens.(ky Vx(k} Vz(k) Fnt(ksi) ft(ksi} Fnv (ksi) fv (ksi) Unity Combinaticn
1 8.5 -15.25 | 1.388 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (%
2 -8.5 -15.25 | 10.763 0. 0. N.A. N.A. N.A. N.A. N.A. LUload Comparisson (%
3 0. -15.25 | 8.181 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson
4 8.5 15.25 | 1.388 0. 0. N.A. N.A. N.A. N.A. N.A. ﬂ.oad Comparisson (1
5 -8.5 15.25 | 10.763 Q. 0. N.A. N.A. N.A. N.A. N.A. lﬂload Comparisson (1
6 0. 15.25 | 8.181 Q. 0. N.A. N.A. N.A. N.A. NLA. cad Comparisson (1
- Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft} Reverse
DL | 35. | No ]




Sign 1 Required

- Bearing Pressure
Maximum Bearing 1.983 ksi
Max/Allowable Ratio .998 Load Comparisson

® (ABIF = 1.000)
1 <
-
¢ - 1.983
3 ~ )
o : (kSI)
2 0.
4C -n
Plain Base Plate Connection
Base Plate Thickness :1.75 in - Base Plate Stress .
Base Plate Fy - 36, ksi Maximum Stress 2.511 ksi

Bearing Surface Fp  : 1.988 ksi Max/Allowable Ratio .078 Load Comparisson

Anchor Bolt Diameter : 2.25 in (ASIF = 1.000)
Anchor Bolt Material : A307
Anchor Bolt Fu : 60. ksi
Column Shape : HSS20x0.5 = 2‘5? !
Design Code = (ksi)
Pullout Code : ACI 2005 015
- Anchor Bolts
Bolt X(in) Z({in) Tens.(k) Vx(k) Vz(k) Fnt(ksi) ft(ksi) Fnv(ksi) fv (ksi) Unity Combination
4 8.5 -15.25 | .499 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
2 -8.5 -15.25 [ .499 0. 0. N.A. N.A. N.A. N.A. N.A. Hoad Comparisson (1
3 0. -15.25 | .356 0. 0. N.A. N.A. N.A. N.A, N.A. lUoad Comparisson (1
4 8.5 15.25 499 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
5 -8.5 15.25 | .499 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1
6 0. 15.25 .356 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
- Loads
P (k) Vx (k) Vz (k) Mx (k-ft} Mz {k-ft) Reverse

DL | 230. [ [ l | I No




Sign 1 Existing

- Bearing Pressure

Maximum Bearing 1.376 ksi

| Max/Allowable Ratio .748 Load Comparisson Z @, 957
i (ABIF = 1.000)
. 1.376
o i (kSI)
o~
= - 0'
o™y
t - Base Plate Stress
%24 in Maximum Stress 4.804 ksi
Max/Allowable Ratio ,148 Load Comparisson
Plain Base Plate Connection (ASIF = 1.000) P e
Base Plate Thickness :2.in
Base Plate Fy : 36. ksi 4.804
Bearing Surface Fp  : 1.84 ksi = (ksi)
Anchor Bolt Diameter :2.28in 002
Anchor Bolt Material : A307 .
Anchor Bolt Fu : 80. ksi
Column Shape : HS820x0.5
Design Code :
Pullout Code : ACI 2005
- Anchor Bolts
Bolt X(@n) Z(in) Tens.(k) Vx{k} Vz(k) Fnt(ksi) ft(ksi) Fnv (ksi) fv (ksi) Unity Combination
1| 125 | 125 0. 0. 0. NA. | NA_| NA | NA | NA.__lload Comparisson (1
2 -12.5 -12.5 5.77 0. 0. N.A. N.A. N.A. N.A. N.A. lload Comparisson (
3 4.2 -12.5 2.816 0. 0. N.A. N.A. N.A. N.A. N.A. Lload Comparisson (1
4 12.5 12.5 0. 0. 0. N.A. N.A. | NA N.A. N.A. lload Comparisson (1
5 -12.5 12.5 5.77 0. 0. N.A. N.A. N.A. N.A. N.A. lload Comparisson (1
[ 4.2 12.5 2.816 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
7 -4.2 125 | 7.711 0. 0. N.A. N.A. N.A. N.A. N.A. lload Comparisson {1
8 -4,2 12.5 7.771 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1
- Loads
P (k) Vx (k) Vz (k) Mx (k-f) Mz (k-ft) Reverse
DL | 35. No

[ e g

£l



Sign 1 Existing

- Bearing Pressure

Maximum Bearing 1.519 ksi

Max/Allowable Ratio ,826 Load Comparisson Z e, 95¢
(ABIF = 1.000)
. 1.519

o i (ksi)

-

- | 0.

o

|
1 - Base Plate Stress
34 im Maximum Stress 8.353 ksi
Max/Allowable Ratic .258 Load Comparisson
Plain Base Plate Connection (ASIF = 1.000) £ 9.2
Base Plate Thickness : 2. in
Base Plate Fy : 36. ksi 8.353
Bearing Surface Fp  :1.84 ksi ! (ksi)
Anchor Bolt Diameter : 2.25 in
Anchor Bolt Material  : A307 032
Anchor Bolt Fu : 60. ksi
Column Shape : HS820x0.5
Design Code :
Pullout Code : ACI 2005
~ Anchor Bolts
Bolt X(in} Z(in) Tens.k) Vx(k) Vz(k) Fnt(ksi) ft(ksi} Fnv (ksi) fv (ksi) Unity Combination
1 12.5 -12.5 A7 0. 0. N.A. NLA. N.A. N.A. N.A. Uoad Comparisson {1
2 -12.5 -12.5 A7 0. Q0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
3 4.2 -12.5 0. 0. 0. N.A. N.A. N.A. N.A. N.A. Hoad Comparisson (1
4 12.5 12.5 4.826 0. 0. N.A., N.A. N.A. N.A. N.A. Uoad Comparisson (1
5 -12.5 12.5 4.826 0. 0. N.A. N.A. N.A. N.A. N.A. Hload Comparisson (1
6 4.2 12.5 |13.217 0. 0. N.A. N.A. N.A. N.A. N.A. LULoad Comparisson (1
7 4.2 -12.5 0. 0. 0. N.A. N.A. N.A. N.A. N.A. Uload Comparisson (1
8 -4.2 12.5 | 13.217 0. 0. N.A. N.A. N.A. N.A. N.A. Load Comparisson (1%
- Loads
P (k) Vi (k) Vz (k) Mx (k-ft) Mz (k-it) Reverse
DL | 60. No

[ ——————— —



Sign 1 Existing

- Bearing Pressure

Maximum Bearing 1.645 ksi o
Max/Allowable Ratio .894 Load Comparisson Z o (?)/
(ABIF = 1.000)
- 1.645
o —_ (ksi)
-
i —H
(8}
t - Base Plate Stress
34 in Maximum Stress 1.84 ksi
Max/Allowable Ratio .057 Load Comparisson
Plain Base Plate Connection (ASIF = 1.000) L O.02¢
Base Plate Thickness : 2. in
Base Plate Fy 1 36. ksi
Bearing Surface Fp  : 1.84 ksi
Anchor Bolt Diameter : 2.25 in
Anchor Bolt Material : A307
Anchor Bolt Fu : 60. ksi
Column Shape : HSS20x0 8§
Design Code 1A
Pullout Code : ACI 2005
- Anchor Bolts
Bolt X(in) Z(in) Tens.k) Vx{k} Vz(k) Fnt(ks)) ft(ksi) Fnv (ksi) fv(ksi) Unify Combination
1 12.5 -12.5 .589 0. 0. N.A. N.A. N.A, N.A. N.A. Uoad Comparisson (1
2 -12.5 -12.5 589 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
3 4.2 12.5 0. 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
4 12.5 12.5 588 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
5 -12.5 12.5 589 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
(] 4.2 12.5 Q. 0. 0. N.A. N.A. N.A. N.A. N.A. load Comparisson (1
7 -4.2 -12.5 0. 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
8 4.2 12.5 0. 0. 0. N.A. N.A. N.A. N.A. N.A. Uoad Comparisson (1
- Loads
P (k) Vx (k) Vz (k) Mx (k-ft} Mz (k-ft) Reverse
DL [ 230. l No
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