Sih=S
Smith Monroe Gray

ENGINEERS,INZC.

8625 SW CASCADE AVE., SUITE 600
BEAVERTON, OREGON 97008
PHONE 503.643.8595
FAX 503.643.8610

MAPLE VALLEY ASPHALT PLANT

B. STEWART STRUCTURAL CALCULATIONS 04/10/19
FOR
LAKESIDE INDUSTRIES
18-183B Rev. 1
CONTENTS: SHT. NO.
PROJECT DESCRIPTION & DESIGN LOADING A1-A24

AGG. STORAGE & RAP CRUSHER BUILDINGS 1-3 B1-B165
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PROJECT DESCRIPTION:
PROVIDE STRUCTURAL DESIGNS FOR MISCELLANEOUS ASPHALT PLANT STRUCTURES.

ASPHALT PLANT BUILDINGS:

- AGGREGATE STORAGE BUILDING (BUILDING #1 & #2)

- RECYCLED ASHPHALT CRUSHER ENCLOSURE (BUILDING #3)
- EQUIPMENT STORAGE BUILDING

NON-BUILDING STRUCTURES:

- ASPHALT STORAGE TANK SECONDARY CONTAINMENT
- SILO FOUNDATION (*RELOCATED STRUCTURE)

- VAPORIZER FOUNDATION

- LIQUID NATURAL GAS TANK FOUNDATION

- SOUND ATTENUATION WALL

PROJECT LOCATION: MAPLE VALLEY HIGHWAY (RENTON, KING COUNTY, WA)
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DESIGN CRITERIA & LOADING:

CONTROLLING STANDARD: 2015 IBC & 2015 WASHINGTON STATE BUILDING CODE

RISK Il STRUCTURES

- AGGREGATE STORAGE BUILDING (BUILDING #1 & #2)

- RECYCLED ASHPHALT CRUSHER ENCLOSURE (BUILDING #3)
- EQUIPMENT STORAGE BUILDING

- VAPORIZER FOUNDATION

- SOUND ATTENUATION WALL

RISK 111 STRUCTURES CALCULATED AS RISK 111

- ASPHALT STORAGE TANK SECONDARY CONTAINMENT IS CONSERVATIVE.
RISK Il ACTUAL

RISK 1V STRUCTURES
- SILO FOUNDATION (*RELOCATED STRUCTURE)
- LIQUID NATURAL GAS TANK FOUNDATION

ASPHALT MATERIAL LOAD
ANGLE OF REPOSE = 37 DEG.
MATERIAL DENSITY = 105 PCF

LIVE LOAD DESIGN CRITERIA
ROOF LIVE LOAD = 20 PSF
EQUIPMENT BUILDING LIVE LOAD = 125 PSF (LIGHT STORAGE)

SNOW
GROUND SNOW LOAD, p,:=20 psf

EXPOSURE FACTOR, C.:=1.0
THERMAL FACTOR, C;:=1.0

SNOW IMPORTANCE, I.;:=1.00 RISK Il STRUCTURES
I;;+=1.10 RISK 111 STRUCTURES
I, +=1.20 RISK IV STRUCTURES

FLAT ROOF SNOW LOAD, p;=0.7-C,-C;-I,;;+p,=14 psf ~ RISK Il STRUCTURES
py=0.7-C,+Cy+I - p,=15.4 psf ~ RISK 111 STRUCTURES
p;i=0.7-C,-C,I,p+p,=16.8 psf ~ RISK IV STRUCTURES

MINIMUM SNOW LOAD PER CITY REQUIREMENTS = 25 PSF
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DESIGN CRITERIA & LOADING:

WIND

EXPOSURE = C

Ve =110 mph  RISK 11 STRUCTURES
Ve =115 mph  RISK 111 STRUCTURES
Ve =115 mph  RISK IV STRUCTURES

INTERNAL PRESSURE COEFFICIENT, GC\;:=0.55

COMPONENT & CLADDING DESIGN WIND PRESSURE, gq,:=26 psf
RISK IV STRUCTURE, EXPOSURE C

SEISMIC
SITE DESIGN PARAMETERS:

SITE CLASS D
SEISMIC DESIGN CATEGORY D
ANALYSIS PROCEDURE: EQUIVALENT LATERAL FORCE

SS:: 1.325 g
Sl :=0.495 g
Spgi=0.883 g
Sp,:=0.496 g

STRUCTURE| L. LFRS R |OVERSTRENGTH| = v
ASPHALT STORASE [EUILDING #1} | 100 |Ordinary Concentric Braced Frame 135 2 027 | 027w
ASPHALT STORAGE (EWILDING #2} | 100 |Ordinary Concentric Braced Frame [Longtudinal) | 335 2 027 | oIrw
Ordinary Moment Frame (Transverss] 3 3 025 | 025w
RAF CRUSHER & STORAGE (EUILDING #3} | 1.00 [Ordinary Concentric Braced Frame (Longitudinal) | 325 2 027 | oITw
Ordinary Moment Frame [Transverse] 3 3 025 | 025w
BUILDING #1, #2, #3 BIN WALLS| 100 |Specal Reinforced Concrete Shear walls 5 25 018 | DL1EMW
EQUIPMENT STORAGE EUILDING | 100 |Ordinary Concentric Braced Frame [Longitudinal) | 335 027 | oIrw
Ordinary Moment Frame [Transverss] 325 027 | 0ITw

NON-BUILDING STRUCTURE| L LERS R Cs Vv
SILO 2MND CONTAINMENT STRUCTURE| 1.00| FLAT BOTTOM GROUND SUPPORTED TANK 3 |0.29|0.29%W
SILD FOUNDATION (RELOCATION) | 1.00 ORDINARY MOMENT FRAME 3.5 |0.25|0.25*W
VAPORIZER FOUNDATION | 1.00| FLAT BOTTOM GROUND SUPPORTED TANK 0.29|0.29*W
LNGFOUNDATION] 1.50) FLAT BOTTOM GROUND SUPPORTED TAMK 0.44 | 0.44%W
SOUND ATTENTUATION WALLS | 1.00 MWASS CANTILEVER STRUCTURE 3 | 0.29]0.29%W
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2JSGS Design Maps Summary Report

User-Specified Input

Building Code Reference Document 2012/2015 International Building Code
(which utilizes USGS hazard data available in 2008)

Site Coordinates 47.462°N, 122.09°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/III

USGS-Provided Output

Ss =

1.325 g Suws= 1.325g Sos
0.495 g Su = 0.745g So.

0.883 g
0.496 g

0
oy
Il

For information on how the SS and S1 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.

MCE; Response Speactrum Desiizn Response Spectrum

nse
140 nsa
1.2 0zl
L1z 072
(1] ned
oo H oos
& um & nds
1350 nan
42 nar
0.z o
[ENES nie

om 4 t t t } } } + t t | [T t t t t + t t t t {

O 03X O40 060 0F0 o0 L3N 140 160 |8 260 0 0N 040 060 OF1 L0 LA 140 |60 |20 20

Period, T (sec) Period, T {scc)

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.
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https://www.usgs.gov/

2USGS Design Maps Detailed Report
2012/2015 International Building Code (47.462°N, 122.09°W)
Site Class D - “Stiff Soil”, Risk Category I/II/III

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) ! Ss=1.325¢

From Figure 1613.3.1(2) 2! S, =0.495¢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 D, based on the site soil properties in
accordance with Section 1613.

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

Site Class v NorN,, s,

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

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

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the
characteristics:
e Plasticity index PI > 20,
e Moisture content w > 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: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 kN/m?2
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https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-Fig1613p3p1(1).pdf
https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-Fig1613p3p1(2).pdf
https://www.usgs.gov/

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

TABLE 1613.3.3(1)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at Short Period

S, < 0.25 S, = 0.50 S, = 0.75 S, = 1.00 S. > 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 for intermediate values of Sg

For Site Class = Dand S; = 1.325 g, F, = 1.000

TABLE 1613.3.3(2)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at 1-s Period

S, <0.10 S, = 0.20 S, = 0.30 S, = 0.40 S, > 0.50

A 0.8 0.8 0.8 0.8 0.8
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-line interpolation for intermediate values of S,

For Site Class =D and S, = 0.495 g, F, = 1.505
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Equation (16-37): Sws = F.S¢

1.000 x 1.325 = 1.325 g

Equation (16-38): Su, = F.,S, = 1.505 x 0.495 = 0.745 g

Section 1613.3.4 — Design spectral response acceleration parameters

Equation (16-39): Sps = % Sys = % x 1.325 = 0.883 g

Equation (16-40): Sp1 =% Sy, =% x0.745 =0.49 ¢
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Section 1613.3.5 — Determination of seismic design category

TABLE 1613.3.5(1)
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF S,

I orII III IV

Sps < 0.167g A A A

0.167g < S, < 0.33g B B C

0.33g < S, < 0.50g C C D

0.50g < S, D D D

For Risk Category = I and S, = 0.883 g, Seismic Design Category = D

TABLE 1613.3.5(2)
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF S,
I orII III IV
S,. < 0.067g A A A
0.067g < S,, < 0.133g B B C
0.133g < S,, < 0.20g C C D
0.20g < S,, D D D

For Risk Category =1 and S, = 0.496 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category 1V, irrespective
of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 1613.3.5(1) or 1613.3.5(2)" =D

Note: See Section 1613.3.5.1 for alternative approaches to calculating Seismic Design
Category.

References

1. Figure 1613.3.1(1): https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(1).pdf

2. Figure 1613.3.1(2): https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Figl613p3p1(2).pdf
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SEISMIC BASE
Using IBC 2012

THIS SPREADSHEET IS IN
COMPLIANCE WITH IBC 2015

M_
anhd ASCE 7-10 Codes

For the Equivalent Lateral Force Procedure for Regular Single-Level Building/Structural Systems

Input:
Risk Category =
Importance Factor, | =
Soil Site Class
Location
Spectral Accel., Ss =
Spectral Accel., S1 =
Long. Trans. Period, TL =
Structure Height, hn =
Total Seismic Weight, W =
Actual Calc. Period, Tc =
Seismic Resist. System =

Calculations:

Site Coefficients:

Fa=
Fv =

1
1.00

39.95
0.976
0.327
16.000
27.000
1.00
0.000

B3

1.000
1.510

ASCE 7-10 Table 1.5-1

[ AR E AR

ASCE 7-10 Table 1.5-2
ASCE 7-10 Table 20.3-1

"N [ 12096 Jow

ASCE 7-10 Chapter 22 Maps

hn

ASCE 7-10 Chapter 22 Maps [

sec. ASCE 7-10 Fig's. 22-12 to 22-16
ft

kips ASCE 7-10 Section 12.7.2

—_—

V = Cs*W

Seismic Base Shear

sec. From independent analysis
Steel ordinary concentrically braced frames
(ASCE 7-10, Table 12.2-1)

ASCE 7-10 Table 11.4-1
ASCE 7-10 Table 11.4-2

Maximum Spectral Response Accelerations for Short and 1-Second Periods:

SMs =
Sm1 =

1.325
0.745

Swms = Fa*Ss, ASCE 7-10 Eqn. 11.4-1
Sm1 = Fv*S1, ASCE 7-10 Eqn. 11.4-2

Design Spectral Response Accelerations for Short and 1-Second Periods :

Spbs = 0.883
Sp1 = 0.496
Seismic Design Category:
Category(for Spbs) = D
Category(for Sp1) = D
Use Category = D
Fundamental Period:
Period Coefficient, CT = 0.020
Period Exponent, x = 0.75
Approximate Period, Ta = 0.237
Upper Limit Coef., Cu = 1.400
Period max., T(max) = 0.332
Fundamental Period, T = 0.237

Seismic Design Coefficien

ts and Factors:

Sbs = 2*Swms/3, ASCE 7-10 Eqn. 11.4-3
Sb1 = 2*Sm1/3, ASCE 7-10 Egn. 11.4-4

ASCE 7-10 Table 11.6-1
ASCE 7-10 Table 11.6-2
The most critical of the two categories.

ASCE 7-10 Table 12.8-2

ASCE 7-10 Table 12.8-2

sec., Ta=CT1*hn”(x), ASCE 7-10 Section 12.8.2.1, Eqn. 12.8-7
ASCE 7-10 Table 12.8-1

sec., T(max) = Cu*Ta, ASCE 7-10 Section 12.8.2

sec., T=Ta<=Cu*Ta, ASCE 7-10 Section 12.8.2

Response Mod. Coef., R =
Overstrength Factor, Qo =
Defl. Amplif. Factor, Cd =
Cs=

Cs(max) =

Cs(min) =

Use: Cs =

Seismic Base Shear:

3.25
2
3.25
0.272
0.644
0.039
0.272

ASCE 7-10 Table 12.2-1

ASCE 7-10 Table 12.2-2

ASCE 7-10 Table 12.2-3

Cs = Sps/(R/l), ASCE 7-05 Section 12.8.1.1, Egn. 12.8-2

For T<=TL, CS(max) = SD1/(T*(R/l)), ASCE 7-05 Eqn. 12.8-3
CS(min) = 0.044*SDS*l >= 0.01, ASCE 7-10 Egn. 12.8-5
Cs(min) <= Cs <= CS(max)

\% :l 0.27 |kips, V = Cs*W, ASCE 7-10 Section 12.8.1, Eqgn. 12.8-1

1.110
1.746

1.083
0.571

0.722
0.381
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SEISMIC BASE SHEAR
Using IBC 2012 and ASCE 7-10 Codes
For the Equivalent Lateral Force Procedure for Regular Single-Level Building/Structural Systems

Input:
Risk Category = 1 ASCE 7-10 Table 1.5-1 TTII vV Iy F
Importance Factor, | = 1.00 ASCE 7-10 Table 1.5-2
Soil Site Class = D ASCE 7-10 Table 20.3-1
Location =|  39.95  [°N [ 12096 |°wW hn
Spectral Accel., Ss = 0.976 ASCE 7-10 Chapter 22 Maps
Spectral Accel., S1 = 0.327 ASCE 7-10 Chapter 22 Maps [ !
Long. Trans. Period, TL = 16.000 sec. ASCE 7-10 Fig's. 22-12 to 22-16 _—
Structure Height, hn = 43.000 ft. V = Cs*W
Total Seismic Weight, W = 1.00 kips ASCE 7-10 Section 12.7.2 Seismic Base Shear
Actual Calc. Period, Tc = 0.000 sec. From independent analysis
Seismic Resist. System = C4 Steel ordinary moment frames

(ASCE 7-10, Table 12.2-1)
ALLOWED FOR ROOF DL < 20 PSF, OK
Calculations:
Warning: Seismic Resisting System which was selected is NOT Permitted!
Site Coefficients:

Fa= 1.000 ASCE 7-10 Table 11.4-1 1.110
Fv = 1.510 ASCE 7-10 Table 11.4-2 1.746

Maximum Spectral Response Accelerations for Short and 1-Second Periods:

Sws = 1.325 Swms = Fa*Ss, ASCE 7-10 Eqgn. 11.4-1 1.083

Sm1 = 0.745 Swm1 = Fv*S1, ASCE 7-10 Eqn. 11.4-2 0.571
Design Spectral Response Accelerations for Short and 1-Second Periods :

Sbs = 0.883 Sbs = 2*Swms/3, ASCE 7-10 Egn. 11.4-3 0.722

Sb1= 0.496 Sb1 = 2*Sm1/3, ASCE 7-10 Egn. 11.4-4 0.381

Seismic Design Category:

Category(for Spbs) = D ASCE 7-10 Table 11.6-1
Category(for Sp1) = D ASCE 7-10 Table 11.6-2
Use Category = D The most critical of the two categories.
Fundamental Period:
Period Coefficient, CT = 0.028 ASCE 7-10 Table 12.8-2
Period Exponent, x = 0.80 ASCE 7-10 Table 12.8-2
Approximate Period, Ta = 0.567 sec., Ta=CT1*hn”(x), ASCE 7-10 Section 12.8.2.1, Eqn. 12.8-7
Upper Limit Coef., Cu = 1.400 ASCE 7-10 Table 12.8-1
Period max., T(max) = 0.794 sec., T(max) = Cu*Ta, ASCE 7-10 Section 12.8.2
Fundamental Period, T = 0.567 sec., T=Ta<=Cu*Ta, ASCE 7-10 Section 12.8.2

Seismic Design Coefficients and Factors:

Response Mod. Coef., R = 3.5 ASCE 7-10 Table 12.2-1
Overstrength Factor, Qo = 3 ASCE 7-10 Table 12.2-2
Defl. Amplif. Factor, Cd = 3 ASCE 7-10 Table 12.2-3
Cs= 0.252 Cs = Sps/(R/1), ASCE 7-05 Section 12.8.1.1, Eqgn. 12.8-2
Cs(max) = 0.250 For T<=TL, CS(max) = SD1/(T*(R/l)), ASCE 7-05 Eqn. 12.8-3
Cs(min) = 0.039 CS(min) = 0.044*SDS*l >= 0.01, ASCE 7-10 Eqn. 12.8-5
Use: Cs = 0.250 Cs(min) <= Cs <= CS(max)

Seismic Base Shear:

\% :l 0.25 |kips, V = Cs*W, ASCE 7-10 Section 12.8.1, Eqgn. 12.8-1
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SEISMIC BASE SHEAR
Using IBC 2012 and ASCE

7-10 Codes

For the Equivalent Lateral Force Procedure for Regular Single-Level Building/Structural Systems

Input:
Risk Category =
Importance Factor, | =
Soil Site Class =
Location =
Spectral Accel., Ss =
Spectral Accel., S1 =
Long. Trans. Period, TL =
Structure Height, hn =
Total Seismic Weight, W =
Actual Calc. Period, Tc =
Seismic Resist. System =

Calculations:

Site Coefficients:

Fa=
Fv =

Maximum Spectral Response Accelerations for Short and 1-Second Periods:

1
1.00

39.95
0.976
0.327
16.000
12.000
1.00
0.000

Al

1.000
1.510

ASCE 7-10 Table 1.5-1
ASCE 7-10 Table 1.5-2
ASCE 7-10 Table 20.3-1

N [ 12096 |w
ASCE 7-10 Chapter 22 Maps
ASCE 7-10 Chapter 22 Maps

sec. ASCE 7-10 Fig's. 22-12 to 22-16

ft

kips ASCE 7-10 Section 12.7.2
sec. From independent analysis
Special reinforced concrete shear walls

(ASCE 7-10, Table 12.2-1)

ASCE 7-10 Table 11.4-1
ASCE 7-10 Table 11.4-2

SMs =
Sm1 =

Design Spectral Response Accelerations for Short and 1-Second Periods :

1.325
0.745

Swms = Fa*Ss, ASCE 7-10 Eqn. 11.4-1
Sm1 = Fv*S1, ASCE 7-10 Eqn. 11.4-2

Spbs = 0.883
Sp1 = 0.496
Seismic Design Category:
Category(for Spbs) = D
Category(for Sp1) = D
Use Category = D
Fundamental Period:
Period Coefficient, CT = 0.020
Period Exponent, x = 0.75
Approximate Period, Ta = 0.129
Upper Limit Coef., Cu = 1.400
Period max., T(max) = 0.181
Fundamental Period, T = 0.129

Seismic Design Coefficien

ts and Factors:

hn

Sbs = 2*Swms/3, ASCE 7-10 Eqn. 11.4-3
Sb1 = 2*Sm1/3, ASCE 7-10 Egn. 11.4-4

ASCE 7-10 Table 11.6-1
ASCE 7-10 Table 11.6-2

The most critical of the two categories.

ASCE 7-10 Table 12.8-2
ASCE 7-10 Table 12.8-2

sec., Ta=CT*hn\(x), ASCE 7-10 Section 12.8.2.1, Eqgn. 12.8-7

ASCE 7-10 Table 12.8-1

sec., T(max) = Cu*Ta, ASCE 7-10 Section 12.8.2
sec., T=Ta<=Cu*Ta, ASCE 7-10 Section 12.8.2

Response Mod. Coef., R =
Overstrength Factor, Qo =
Defl. Amplif. Factor, Cd =
Cs=

Cs(max) =

Cs(min) =

Use: Cs =

Seismic Base Shear:

5
2.5
5
0.177
0.769
0.039

0.177

ASCE 7-10 Table 12.2-1
ASCE 7-10 Table 12.2-2
ASCE 7-10 Table 12.2-3

Cs = Spbs/(R/l), ASCE 7-05 Section 12.8.1.1, Eqn. 12.8-2

For T<=TL, CS(max) = SD1/(T*(R/I)), ASCE 7-05 Eqgn. 12.8-3

CS(min) = 0.044*SDS*| >= 0.01, ASCE 7-10 Eqgn. 12.8-5

Cs(min) <= Cs <= CS(max)

\% :l 0.18 |kips, V = Cs*W, ASCE 7-10 Section 12.8.1, Eqgn. 12.8-1

R R F

]
—_—
V = Cs*W
Seismic Base Shear

1.110
1.746
1.083
0.571
0.722
0.381
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SEISMIC BASE SHEAR
Using IBC 2012 and ASCE

7-10 Codes

For Nonbuilding Structures Not Similar to Buildings

Input:
Risk Category =
Importance Factor, | =
Soil Site Class =
Location =

Spectral Accel., Ss =
Spectral Accel., S1 =
Long, Trans. Period, TL =
Height, h =

Total Seismic Weight, W =
Actual Calc. Period, Tc =
Structure Type =

Results:

Site Coefficients:

1
1.00

39.95
0.976
0.327
16.000
43.000
1.00
0.000
04a

1.000
1.510

IBC 2012, Table 1604.5
ASCE 7-10 Table 1.5-2

ASCE 7-10 Chapter 20

N [ 1205 Jw

ASCE 7-10 Chapter 22 Maps

ASCE 7-10 Chapter 22 Maps

sec. ASCE 7-10 Fig's. 22-12 to 22-16
ft.

kips ASCE 7-10 Section 12.7.2

sec. From independent analysis
Elevated tanks, vessels, bins or hoppers on symmetrically braced legs
(not similar to buildings)

(ASCE 7-10 Table 15.4-2)

IBC 2012 Table 1613.3.3(1)
IBC 2012 Table 1613.3.3(2)

Maximum Spectral Response Accelerations for Short and 1-Second Periods:

SMs =
Swm1 =

1.325
0.745

Swms = Fa*Ss, IBC 2012 Eqn. 16-37
Swm1 = Fv*S1, IBC 2012 Eqn. 16-38

Design Spectral Response Accelerations for Short and 1-Second Periods :

SDs = 0.883
Sp1 = 0.496
Seismic Design Category:
Category(for Sbs) = D
Category(for Sp1) = D
Use Category = D
Fundamental Period:

Period Coefficient, CT = 0.02
Period Exponent, x = 0.75
Approx. Period, Ta = 0.336

Upper Limit Coef., Cu = 1.4
Period max., T(max) = 0.470

Fundamental Period, T = 0.470
Rigid or Flexible? Flexible

Seismic Design Coefficien

ts and Factors:

Spbs = 2*Swms/3, IBC 2012 Egn. 16-39
Sb1 = 2*SM1/3, IBC 2012 Eqgn. 16-40

IBC 2012 Table 1613.3.5(1)
IBC 2012 Table 1613.3.5(2)
Most critical of either category case above controls

ASCE 7-10 Table 12.8-2

ASCE 7-10 Table 12.8-2

sec.,, Ta = CT*hn"(x), ASCE 7-10 Eqn. 12.8-7

ASCE 7-10 Table 12.8-1

sec., T(max) = Cu*Ta, ASCE 7-10 Section 12.8-2

sec., T =SD1/SDS <= Cu*Ta, ASCE 7-10 Section 12.8.2
Criteria: If T < 0.06, then Rigid, else if T >= 0.06, then Flexible

Response Mod. Coef., R = 3 ASCE 7-10 Table 15.4-2
Overstrength Factor, Qo = 2 ASCE 7-10 Table 15.4-2
Defl. Amplif. Factor, Cd = 2.5 ASCE 7-10 Table 15.4-2
Cs= 0.294 Cs = Sps/(R/l), ASCE 7-10 Eqn. 12.8-2
Cs(max) = 0.352 For T<=TL, CS(max) = SD1/(T*(R/)), ASCE 7-10 Egn. 12.8-3
Cs(min) = 0.039 Cs(min) = 0.044*SDS*| >= 0.03, ASCE 7-10 Eqgn. 15.4-1
Use: Cs = 0.294 Cs(min) <= Cs <= Cs(max)
Seismic Base Shear:
\Y :| 0.29 IkipS, for Flexible: V = CS*W, ASCE 7-10 Eqgn. 12.8-1
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SEISMIC BASE SHEAR
Using IBC 2012 and ASCE

7-10 Codes

For Nonbuilding Structures Not Similar to Buildings

Input:
Risk Category =
Importance Factor, | =
Soil Site Class =
Location =

Spectral Accel., Ss =
Spectral Accel., S1 =
Long, Trans. Period, TL =
Height, h =

Total Seismic Weight, W =
Actual Calc. Period, Tc =
Structure Type =

Results:

Site Coefficients:

\%
1.50
D
39.95
0.976
0.327
16.000
43.000
1.00
0.000
04a

1.000
1.510

IBC 2012, Table 1604.5
ASCE 7-10 Table 1.5-2

ASCE 7-10 Chapter 20

N [ 1205 Jw

ASCE 7-10 Chapter 22 Maps

ASCE 7-10 Chapter 22 Maps

sec. ASCE 7-10 Fig's. 22-12 to 22-16
ft.

kips ASCE 7-10 Section 12.7.2

sec. From independent analysis
Elevated tanks, vessels, bins or hoppers on symmetrically braced legs
(not similar to buildings)

(ASCE 7-10 Table 15.4-2)

IBC 2012 Table 1613.3.3(1)
IBC 2012 Table 1613.3.3(2)

Maximum Spectral Response Accelerations for Short and 1-Second Periods:

SMs =
Swm1 =

1.325
0.745

Swms = Fa*Ss, IBC 2012 Eqn. 16-37
Swm1 = Fv*S1, IBC 2012 Eqn. 16-38

Design Spectral Response Accelerations for Short and 1-Second Periods :

SDs = 0.883
Sp1 = 0.496
Seismic Design Category:
Category(for Sbs) = D
Category(for Sp1) = D
Use Category = D
Fundamental Period:

Period Coefficient, CT = 0.02
Period Exponent, x = 0.75
Approx. Period, Ta = 0.336

Upper Limit Coef., Cu = 1.4
Period max., T(max) = 0.470

Fundamental Period, T = 0.470
Rigid or Flexible? Flexible

Seismic Design Coefficien

ts and Factors:

Spbs = 2*Swms/3, IBC 2012 Egn. 16-39
Sb1 = 2*SM1/3, IBC 2012 Eqgn. 16-40

IBC 2012 Table 1613.3.5(1)
IBC 2012 Table 1613.3.5(2)
Most critical of either category case above controls

ASCE 7-10 Table 12.8-2

ASCE 7-10 Table 12.8-2

sec.,, Ta = CT*hn"(x), ASCE 7-10 Eqn. 12.8-7

ASCE 7-10 Table 12.8-1

sec., T(max) = Cu*Ta, ASCE 7-10 Section 12.8-2

sec., T =SD1/SDS <= Cu*Ta, ASCE 7-10 Section 12.8.2
Criteria: If T < 0.06, then Rigid, else if T >= 0.06, then Flexible

Response Mod. Coef., R = 3 ASCE 7-10 Table 15.4-2
Overstrength Factor, Qo = 2 ASCE 7-10 Table 15.4-2
Defl. Amplif. Factor, Cd = 2.5 ASCE 7-10 Table 15.4-2
Cs= 0.442 Cs = Sps/(R/l), ASCE 7-10 Eqn. 12.8-2
Cs(max) = 0.527 For T<=TL, CS(max) = SD1/(T*(R/)), ASCE 7-10 Egn. 12.8-3
Cs(min) = 0.058 Cs(min) = 0.044*SDS*| >= 0.03, ASCE 7-10 Eqgn. 15.4-1
Use: Cs = 0.442 Cs(min) <= Cs <= Cs(max)
Seismic Base Shear:
\Y :| 0.44 IkipS, for Flexible: V = CS*W, ASCE 7-10 Eqgn. 12.8-1
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SEISMIC BASE SHEAR

Using IBC 2012 and ASCE 7-10 Codes
For Nonbuilding Structures Similar to Buildings

Input:
Risk Category = 1 IBC 2012, Table 1604.5
Importance Factor, | = 1.00 ASCE 7-10 Table 1.5-2
Soil Site Class = D ASCE 7-10 Chapter 20
Location =|  39.95  [°N °W
Spectral Accel., Ss = 0.976 ASCE 7-10 Chapter 22 Maps
Spectral Accel., S1 = 0.327 ASCE 7-10 Chapter 22 Maps
Long, Trans. Period, TL = 16.000 sec. ASCE 7-10 Fig's. 22-12 to 22-16
Height, h = 12.000 ft.
Total Seismic Weight, W = 1.00 kips ASCE 7-10 Section 12.7.2
Actual Calc. Period, Tc = 0.000 sec. From independent analysis
Structure Type = 03i Ordinary moment frames of steel
(ASCE 7-10 Table 15.4-1)
Results:

Warning: Seismic Resisting System which was selected is NOT Permitted!
Site Coefficients:

Fa= 1.000 IBC 2012 Table 1613.3.3(1)
Fv= 1.510 _ [IBC 2012 Table 1613.3.3(2) i ALLOWED FOR ROOF DL < 20 PSF

Maximum Spectral Response Accelerations for Short and 1-Second Periods:

SMs = 1.325 SMs = Fa*Ss, IBC 2012 Eqgn. 16-37
SMm1 = 0.745 SM1 = Fv*S1, IBC 2012 Egn. 16-38
Design Spectral Response Accelerations for Short and 1-Second Periods :
SDs = 0.883 SDs = 2*SMms/3, IBC 2012 Egn. 16-39
Sp1 = 0.496 Sb1 = 2*SM1/3, IBC 2012 Eqgn. 16-40

Seismic Design Category:

Category(for Sbs) = D IBC 2012 Table 1613.3.5(1)
Category(for Sp1) = D IBC 2012 Table 1613.3.5(2)
Use Category = D Most critical of either category case above controls
Fundamental Period:
Period Coefficient, CT = 0.028 ASCE 7-10 Table 12.8-2
Period Exponent, x = 0.8 ASCE 7-10 Table 12.8-2
Approx. Period, Ta = 0.204 sec.,, Ta = CT*hn"(x), ASCE 7-10 Eqn. 12.8-7
Upper Limit Coef., Cu = 1.4 ASCE 7-10 Table 12.8-1
Period max., T(max) = 0.286 sec., T(max) = Cu*Ta, ASCE 7-10 Section 12.8-2
Fundamental Period, T = 0.286 sec., T=SD1/SDS <= Cu*Ta, ASCE 7-10 Section 12.8.2

Rigid or Flexible? Flexible Criteria: If T < 0.06, then Rigid, else if T >= 0.06, then Flexible

Seismic Design Coefficients and Factors:

Response Mod. Coef., R = 3.5 ASCE 7-10 Table 15.4-1
Overstrength Factor, Qo = 3 ASCE 7-10 Table 15.4-1
Defl. Amplif. Factor, Cd = 3 ASCE 7-10 Table 15.4-1
Cs= 0.252 Cs = Sps/(R/l), ASCE 7-10 Eqn. 12.8-2
Cs(max) = 0.495 For T<=TL, CS(max) = SD1/(T*(R/l)), ASCE 7-10 Egn. 12.8-3
Cs(min) = 0.039 Cs(min) = 0.044*SDS*| >= 0.03, ASCE 7-10 Eqgn. 15.4-1
Use: Cs = 0.252 Cs(min) <= Cs <= Cs(max)

Seismic Base Shear:

\Y :| 0.25 Ikips, for Flexible: V = CS*W, ASCE 7-10 Eqgn. 12.8-1
SHEET A18



DESIGN CRITERIA & LOADING:

GEOTECH PARAMETERS:
REFERENCE GEOTECH CONSULTANTS, INC. REPORT DATED MAY 16, 2018

- ALLOWABLE SOIL BEARING PRESSURE = 3000 PSF

- 1/3 ALLOWABLE INCREASE FOR SHORT TERM (WIND OR SEISMIC LOADS)
- 350 PSF ALLOWABLE PASSIVE RESISTANCE

- COEFFICIENT OF FRICTION = 0.5

CONCRETE REQUIREMENTS

MINIMUM COMPRESSIVE STRENGTH,  f'.:=4500 psi

*STRUCTURAL CALCULATIONS ASSUME fc = 4000 PSI (CONSERVATIVE)

EXPOSURE CLASSES (MINIMUM f'c PER IBC TABLE 19.3.2.1)
FREEZING & THAWING, Fx = F2 4500 psi
SULFATE, Sx = S1 4000 psi
WATER, Wx= W1 4000 psi

CORROSION, Cx = C1 2500 psi

SHEET A19
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CONSULTANTS, INC. ' (425) 747-5618

May 16, 2018

JN 18257

Lakeside Industries
P.O. Box 7016
Issaquah, Washington 98027

Attention: Bill Dempsey
via email: bill. dempsey@/akesideindustries.com

Subject: Geotechnical Engineering Report
Proposed New Asphalt Plant
18825 SR-169 (Renton-Maple Valley Highway)
King County, Washington

Dear Mr. Dempsey:

This report presents our geotechnical observations and conclusions related to the proposed
placement of a new asphalt plant on the subject property, which is located in unincorporated King
County between Maple Valley and Renton. We visited the site on May 15, 2018 to observe the
existing conditions and to monitor the excavation of test pits in the general area of the proposed
asphalt plant. Our services were provided in general accordance with the scope outlined in our
Contract for Professional Services, which you approved.

The property in question is located on the west side of SR-169. In the past, it was used as the King
County Shops. More recently, it has been utilized as a topsoil distribution and fill recycling facility.
All previous structures have been removed, and removal of the last of the stockpiled crushed
concrete fill as underway at the time of our site visit. We expect that an asphalt plant will be
installed on the northern portion of the property, on the relatively flat area along the west side of
SR-169. This plant, which will include tall silos used to store and distribute asphalt products, will be
installed in the southern portion of the planned development area. This plant will likely sit on a
large concrete mat foundation.

During our visit we observed the excavation of five test pits around the anticipated footprint of the
foundation. These test pits revealed only 2 to 3 feet of fill below the existing ground surface. This
fill was variable in composition, and some of it included coal fragments. Underlying the fill, the test
pits revealed medium-dense, medium-grained, gravelly sand to sand that extended to the
maximum 7-foot depth of the explorations. This coarse-grained soil has been deposited by fast
flowing water since the last glaciers receded from the area. This is typical for the conditions in the
Cedar River Valley. No groundwater was encountered in the test pits. We understand that
groundwater was found at a depth of approximately 8 feet in previous infiltration test pits conducted
further to the south, but these may have been excavated at a lower existing ground elevation.

GEOTECH CONSULTANTS, INC.
SHEET A21



Lakeside Industries JN 18257
May 16, 2018 Page 3

CONCLUSIONS AND RECOMMENDATIONS

GENERAL

Based on our observations, the site is underlain by competent native soils suitable to support the
proposed foundation for the new asphalt plant. It will be necessary to excavate through the fill and
to reach the competent material below. Once the native sand soils has been reached, its surface
should be densified using a hoe-pack. If the excavation to reach suitable bearing soils extends
below the planned footing subgrade elevation, the overexcavation could be backfilled with
compacted clean crushed rock (quarry spalls or railroad ballast rock). If overexcavation and
subsequent placement of structural fill is necessary, it will be important that a geotechnical
engineer observes the base of the excavation to verify that competent soil has been encountered
before structural fill is placed.

SEISMIC CONSIDERATIONS

In accordance with the International Building Code (IBC), the site class within 100 feet of the
ground surface is best represented by Site Class Type D (stiff soils). The soils that underlie the site
are coarse-grained, and have a low susceptibility to seismic liquefaction, even under the Maximum
Considered Earthquake (MCE), due to their dense, well-drained condition. The MCE has a
theoretical return period of once in 2,475 years (2 percent probability of occurring in a 50-year
period). Even if liquefaction were to occur, the recommended mat foundation will provide
protection against catastrophic foundation collapse due to soil strength loss.

CONVENTIONAL FOUNDATIONS

An allowable bearing pressure of 3,000 pounds per square foot (psf) is appropriate for a mat
foundation supported on the native soil underlying the existing fill, or on compacted rock fill placed
over the native soils. A one-third increase in this design bearing pressure may be used when
considering short-term wind or seismic loads. For the above design criteria, it is anticipated that
the total post-construction settlement of footings founded on competent native soil will be less than
one inch, with differential settlements on the order of one-half inch in a distance of 50 feet along a

continuous footing with a uniform load.

Lateral loads due to wind or seismic forces may be resisted by friction between the foundation and
the bearing soil, or by passive earth pressure acting on the vertical, embedded portions of the
foundation. For the latter condition, the foundation must be either poured directly against relatively
level, undisturbed soil or be surrounded by level, well-compacted fill. We recommend using the
following ultimate values for the foundation's resistance to lateral loading:

Coefficient of Friction 0.50

Passive Earth Pressure 350 pcf

Where: (i) pcf is pounds per cubic foot, and (ii} passive earth
pressure is computed using the equivalent fluid density

GEOTECH CONSULTANTS, INC. SHEET A22



Lakeside Industries ‘ JN 18257
May 16, 2018 : Page 3

If the ground in front of a foundation is loose or sloping, the passive earth pressure given above will
not be appropriate. The above values do not include a safety factor.

LIMITATIONS

The conclusions and recommendations contained in this report are based on site conditions as they
existed at the time of our field work. This report has been prepared for the exclusive use of
Lakeside Industries and its representatives, for specific application to this project and site. Our
conclusions and recommendations are ‘professional opinions derived in accordance with current
standards of practice within the scope of our services and within budget and time constraints. No
warranty is expressed or implied. The scope of our services does not include services related to
construction safety precautions, and our recommendations are not intended to direct the
contractor's methods, techniques, sequences, or procedures, except as specifically described in
our report for consideration in design.

Please contact us if you have any questions regarding this report. »
Respectfully submitted,

GEOTECH CONSULTANTS, INC.

05/16/18

Marc R. McGinnis, P.E.
Principal

cc: B & T Design and Engineering - Jim Trueblood
via email im@bntengr.com

MRM:kg
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1BC CODE REVIEW

CH. 3 - USE AND OCCUPANCY

*ASSUME ALL STRUCTURES FALL UNDER "LOW-HAZARD STORAGE", GROUP S-2

CH. 5 - GENERAL BUILDING HEIGHTS & AREAS

TYPE OF CONSTRUCTION: TYPE Il B

MAX ALLOWABLE HEIGHT = 55' (TABLE 504.3) < MAX HEIGHT = 45', OK!!

ALLOWABLE AREA:

NS':=26000 ft’ (ALLOWABLE AREA FACTOR, W/O SPRINKLER, GROUP S-2)

A,;=NS=(2.6-10") ft*  TABULAR ALLOWABLE AREA FACTOR

F:=100 ft P:=100 ft-2+50 ft-2=300 ft W:=60 ft

Ip= (E_ 0.25) " _0.167 FRONTAGE AREA FACTOR INCREASE, EQ. 5-5
P 30 ft *AGGREGATE STORAGE BUILD #2 CONTROLS

A=A+ (NS-I;)=30333 ft* ALLOWABLE AREA, EQ. 5-1

AGGREGATE STORAGE MAIN BUILDING CONTROLS,

A, =362 ft-79 ft=28598 ft’
Ab < Aa, OKI!!!
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AGGREGATE STORAGE (BUILDING #]1 & #2)
RAP CRUSHER/STORAGE (BUILDING #3) DESIGN

*SEE PROJECT DESIGN CRITERIA FOR INFORMATION NOT SHOWN HERE
BUILDING #1, #2, & #3 ARE RISK Il STRUCTURES

LATERAL FORCE RESISTING SYSTEMS:

BUILDING #1 - ORDINARY CONCENTRIC BRACED FRAME (EA. DIRECTION)

BUILDING #2 & #3 - ORDINARY CONCENTRIC BRACED FRAME (LONGITUDINAL)
ORDINARY MOMENT FRAME (TRANSVERSE)

CONVEYOR LOADING ASSUMPTIONS:

CV CAPACITY PER LAKESIDE = 300 TPH
MATERIAL DENSITY = 105 PCF W/ 20 DEG SURCHARGE ANGLE

TRIPPER BELT SPEED = 300 TO 500 FPM (*ASSUME 300 FPM)

ASSUME 30" BELT @ 300 FPM W/ 20 DEG IDLERS (CONSERVATIVE)
PER CEMA, A= 0.523 ft?
. (105 pcf) It

CONVEYOR OUTPUT , Wma = As* 2000 e min

<60 min=494.235 Ibf

TYPICAL CONVEYOR LOADING

MATERIAL WEIGHT = 60 PLF
30" BELT = 25 PLF

IDLER = 35 PLF

RETURN IDLER = 10 PLF
CONDUIT = 30 PLF
WALKWAY = 20 PLF

TOTAL CONVEYOR LOAD (DL + MATERIAL) = 180 PLF

BUILDINGS 1, 2, & 3 HAVE BEEN DESIGNED ASSUMING A STEEL FRAMED
BUILDING (OCBF & OMF) SUPPORTED BY REINFORCED CONCRETE BIN WALLS
(SPECIAL REINFORCED CONCRETE WALL).

THE BUILDING ROOF WAS ASSUMED FLEXIBLE AND NEGLECTED FOR
STRENGTH & STABILITY CALCULATIONS IN THE MODEL. A CONSERVATIVE
DIAPHRAGM WAS ADDED TO A SPEARATE MODEL TO DETERMINE
CONSERVATIVE OVERALL DEFLECTIONS IN ACCORDANCE WITH IBC
DEFLECTION LIMITS.

THESE TWO STRUCTURES WERE ANALYZED SEPARATELY WITH THE WORST

CASE COLUMN REACTIONS ADDED TO THE BIN WALL DESIGN. SHEET B1
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MAXIMUM SERVICE LEVEL
COMBINED LOADING (ASD) = 30 PSF
(32 PSF IS CONSERVATIVE)

UNIFORM LOAD FOR L/360 = 216 PLF
X 360/240 = 324 PLF
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UNIFORM LOAD FOR L/360 = 227 PLF
x 360/240 = 340 PLF
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-l - 355 | 353 | 343 | 825 | 208 | 202 ) 277 | 263 | 251 | 250 WAV N 238 .| 205 | 108|187
| &80 | a28 | 406 | Spa | 364 | 345 | 547 | 311 | 395 | 28 | 267 | 358 1
T 3| 1040 | 40630 5]  EEEE TV | 122 | Ti5 | G0 | OB | st | Bft 'ﬁ
500 | 280 | 451 | as4 | 420 | 307 | 376 | 354 | 336 | 315 |inoe  s8s | 275 § 262 | 240
3214 EE] 2| 705 | "JEE | 755 | 714 | 628 | 655 | 644 | 7583 |
456 | 240 | 417 | 565 | 974 | 355 | 357 | 921 | 304 | 200 §£
H15 | 35 3z B21 | BOG | 791 | 778 | 763 | 780 | 725 %1
| 4731454 | 438 | 422 | 507 | 395 | 374 1 955 | 338 | 392 1306
61 | 62 | 63 | 64 | 65 | 66 | 67 1 68 | 69 | 70 | 71 | 72
3aLA07 6 3 265 258 | 257 | 244 27 | 20 | 224 i 1 3T 201 | 1
153 | s28 | tan | 13¢ | 428 ) 122 | 497 412 ] 107 | 1651 90 | 98
36LH08 8 3 705 | 264 | 278 | 285 | 200 | 253 | 245 | 239 | 233 | 227 | 221 | 216
168 ] 160 | 153 | 146 1 160 | 134 1 1 % 118 | 113 § 400 | 104
T 3] = 4 363 | 32 | Wz 395 | 3D | 514 ﬁ
2141 202 | 1es | os ) 1o | v | sks 87 ] 80| 4] 186 ] 1
L0 21 £ 215 | 401 | 326 | 378 | 367 | 357 | 347 | 238 | 328 an
%;:_% 215 | 205 ) 197 | 188 | 1an | 173 | 165 | 128 | 152 | a8
TR 73 E 425 | 412 | 401 5
257 | pag | zaa | 2aal01a | 208 | 198 | e8a ] 150 | 173 | 168 | 189
3512 FI3 T3 "SI0 T 525 1508 | 495 | 478 | 464 | 250 | 437 | 424 | 412 | 200 | 368
30?2022?9_3%_ s‘_gg_mmmmmm
T 30 B 634 | 615 | 950 _ 5511 610 | 375 | At
359} asp | ac7 | 312 ] 208 | 258 | 273 | 262 | 281 | 240§ 231 | 222
36LHIS 35 % 705 | 683 | 661 | 541 | 621 | S0z | 558 | 567 | 551 | G35 | 020 |
| 390 | 87% ggg_%_ﬁ_%m 283 | 270 | 2s0 | 247 | 237
g £ T 765 | 744 | 721 657 | 616 | 557 |
231l a1alanalars | 3o ) 345 | 307 | 5121200 | T8 | 274
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FLEXOSPAN Z PURLIN AND GIRT SECTION PROPERTIES

}
\
R

SECTION PROPERTIES (ZEES)

SECTION AXIS X-X AXIS Y-Y
WEIGHT | AREA Ix SX RX ly Sy Ry
DXB | GA| LBIF IN? IN* IN® IN IN* IN® IN
6x252 | 16 2.4534] 0.72158| 4.1433| 1.3811] 2.3962 1.237| 0.4123| 1.3093
" 3.0500| 089760  5.1248|  1.7083|  2.3803|  1.5253| 005006 1.3035 |
12 4.2387| 1.2467| 7.0351 2.345| 2.3755| 2.0806| 0.6987| 1.2919
8x252 | 16 2.86| 084118] 8.0884] 2.0221] 3.1009 1.237| 0.4123] 1.2127
14 3.5601] 1.0471| 10.021] 25053 3.0936 1525 0.5096] 1.207
12 2405 14559 13.802| 3.4506 3.079 2.081| 0.6987] 1.1955
8X352 | 14 4.0681| 1.1965| 12.367| 3.0918 3.215 3528 0.8836] 1.7172
12 5.6613| 1.6651| 17.063| 4.2657| 3.2011 4.843| 1.2175| 1.7055
0X252 | 14 4.0681| 1.1965| 17.012| 3.4023| 3.7707 1525 0.5097| 1.1291
12 5.6613| 1.6651| 23.481| 4.6963| 3.7553 2.081| 06988 1.1179
10X352 | 14 4576| 1.3459] 20691 4.1382] 3.9209 3.528| 0.8836] 1.6191
| ©0.3/201  1.6/431 286031 5 /2051 S Y906bH1 48441 1.721/6]l 160/0 |
12%x252 | 14 4576] 1.3459| 26395 4.3992| 4.4285 1525 0.5097| 1.0646
12 6.3726| 1.8743| 36.491| 6.0817| 4.4124 2.081| 0.6989] 1.0538
12X352 | 14 5.084| 1.4953] 31.707| 5.2845| 4.6048 3528 0.8837| 1.5361
12 7.0839] 2.0835| 43.891] 7.3152| 4.5898 4.844| 1.2176| 1.5247

Flexospan - 253 Railroad St. Sandy Lake, PA 16145 - 1-800-245-0396
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IAPMO/ICC Reports
Technical Data
Product Options
Deck Attachment
UL Fire Ratings
Factory Mutual

LA City RR

Phounix San Franeiseo Loa Angelos Sacraments

PLB™-36 or HSB®-36

e —

Profile Dimensions

o Py &
B e
AN WS W W W

Ll ] |-

(I 1
Atachment Patterns to Supports
R W e W e U W
B 1) e g

0T Pand S

38104 H . : . H .
w e

Saction Proparties
Dack Weight Iy for Defloction Mement
Dock  Galv  Phos!  Single  Multiple g
Goge GE0 Psinted  Span  Spans ot Sem
psf)  (esfh  gatm) (e infM0  (inte)
2 19 18 0177 0.182 0.176 0.188
20 23 22 0218 023 0,230 0237
18 29 23 0302 0.308 0318 0351
16 35 34 0331 0.381 0.386 D410
NOTE: Secton properies based an F,.-sam

Allowabie Reactions
Deck End Bearing Interier Bearing
Goge r 4 b 4
22 g3s 1076 1163 1553 wn
0 1301 1492 1609 2190 2380
18 2@ 2484 2687 T4 3950
16 3285 3856 35488 5607 5436

NOTE: Afowable reactions are in pounds per foot of deck
width and 8re based o0 F, = 50 kst

Seattla Sait Lake City Contact Us Lagal

Search

sadTh m

The difisrence between the PLE™.35 profiie and
H588-38 profin is the method of sidedap
gligchment: the panels themselves are identical
in both geometry and materis! properties.  The
prefx L desgnstes & Purchloh @ 1l version of
the B peofie, whie "HS™ (righ shear] indicates a
log zeam weld, uffor qgunch, of garew version of
the shme profle.

Type B profies are 1.5-ch deep structural roof
deck that provide both werical load and
diaphragm shear capachy. The profie containg &
ribs and s 36 inches wide wih ma'e and fermale
odges, cronlng an imedocking side lip when
instalied. The wide nibs make the profie an ideal
struchural substrate 1o eniformiy supeont roding
sysioms appled on top of e deck Type B
profiles sre typcaly wsed for spen condiions of
10 foet of less.

Extansive full scale diaphragm festing is an
ongaing effor with 8 dack to produce A more
etfcent recf diaphragm In terms of capacty and
mstalation. The oorrent industry use of
mechanical fastensrs (HI snd  Prsules),
ragviiring elemants (ShearTranzd Syalanis) and
™e innavative Pyazhlok® 1 sice lap anachment
system are all cirect resulls of testing.

CAD DRAWINGS
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IhiRisA

. SMG ENGINEERS

Company

Designer . BS
Job Number : 18-183B
Model Name

: AGGREGATE STORAGE BUILDING

Apr 6, 2019
4:08 PM
Checked By:

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design ... A[in2] lyy[in4] lzz [in4] J[in4]
1 TYP COLUMN W12X65 Column| Wide Flange |AS72Gr.... Typical | 19.1 | 174 533 2.18
2 MAIN COLUMN W24X104 Column| Wide Flange |A572 Gr.... Typical | 30.7 | 259 | 3100 | 4.72
3 LONG BEAM W12X65 Beam | Wide Flange |[A572Gr... Typical | 19.1 | 174 533 2.18
4 TRANS BEAM W24X104 Beam | Wide Flange |A572 Gr... Typical | 30.7 | 259 | 3100 | 4.72
5 TB STRUT L4X3X4 HBrace | Sinagle Angle |A36 Gr.36| Typical | 1.69 | 1.33 | 2.75 | .039
6 TB DIAG L4X3X5 HBrace | Single Angle |A36 Gr.36 Typical | 2.09 | 1.62 | 3.36 | .073
7 |B1TRUSS CV SUPPO... W6X12 Beam | Wide Flange [A572Gr.... Typical | 3.55 | 2.99 | 22.1 .09
8 SHUTTLE SUPPORT W12X40 Beam | Wide Flange |A572Gr... Typical | 11.7 | 44.1 | 307 .906
9 [B3TALL COLUMN W36X194 Column| Wide Flange |A572 Gr.... Typical | 57 375 112100| 22.2
10 BLDG TIE - STRUT W12X40 Beam | Wide Flange |A572 Gr...Typical | 11.7 | 44.1 | 307 .906
11 | BLDG TIE - DIAG L4X3X4 VBrace | Single Angle |A36 Gr.36 Typical | 1.69 | 1.33 | 2.75 | .039
12 | ROOF TRUSS BRACE LL4x3x4x6 VBrace |Double Angle (3/..1A36 Gr.36) Typical | 3.38 | 6.72 5.5 .077
13 ROOF JOIST BRIDGING L2x2x3 HBrace | Single Angle |A36 WT...| Typical | .722 | .271 | .271 | .009
14 TRUSS CHORD W8X31 Beam | Wide Flange |A572 Gr... Typical | 9.13 | 37.1 | 110 .536
15 TRUSS STRUT W8X31 Column| Wide Flange |A572Gr... Typical | 9.13 | 37.1 | 110 .536
16 | TRUSS DIAG -S LL3x2x4x6 VBrace |Double Angle (3/../A36 Gr.36) Typical | 2.4 255 | 2.18 | .054
17 | TRUSS DIAG - MS LL4x3x4x6 VBrace |Double Angle (3/..;A36 Gr.36| Typical | 3.38 | 6.72 5.5 .077
18 | TRUSS DIAG - ML LL4x3x5x6 VBrace |Double Angle (3/../A36 Gr.36| Typical | 4.18 | 8.55 | 6.72 | .146
19 | TRUSSDIAG -L LL4x3.5x6x6 | VBrace |Double Angle (3/..JA36 Gr.36) Typical | 5.36 | 15.3 8.3 .264
20 X-BRACE L4X3X4 VBrace| Single Angle |A36 WT...| Typical | 1.69 | 1.33 | 2.75 | .039

RISA-3D Version 17.0.2

[Q:\..\...\..\.\Ben\BUILDING DESIGNS\BLDG 123 Model Rev0 11.1.18.r3dL Page 1
SHEET B12




Company

. SMG ENGINEERS

Apr 6, 2019
Designer . BS 4:48 PM
IRISA Job Number : 18-183B Checked By:
: . ey Model Name : AGGREGATE STORAGE BUILDING
General Section Sets
Label Shape Type Material Alin2] lyy[in4] 1zz[in4] J[in4]
1 RIGID None RIGID le+6 le+6 le+6 le+6
2 40L.H14 40LH14 Beam | gen_Steel 10.3 10 2570 10
3 32LH11 32LH11 Beam | gen_Steel 7.1 10 1142 10

RISA-3D Version 17.0.2 [Q:\..\...\..\.\Ben\BUILDING DESIGNS\BLDG 123 Model Rev0 11'1'18'35:—:’ng Ifl%ge 2
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Section Sets

X TYP COLUMN
MAIN COLUMN
LONG BEAM
2 TRANS BEAM
T8 STRUT
T8 DIAG

B1 TRUSS CV SUPPORT
SHUTTLE SUPPORT

B3 TALL COLUMN

BLDG TIE - STRUT
BLDG TIE - DIAG

ROOF TRUSS BRACE
ROOF JOIST BRIDGING
TRUSS CHORD

TRUSS STRUT
TRUSS DIAG -
TRUSS DIAG -
TRUSS DIAG -
TRUSS DIAG -
X-BRACE
RIGID

40LH14
32LH11

L

rzzon

LONG BEAM LONG BEAM __ LONG BEAM _ LONG BEAM LONG BEAM LONG BEAM LONG BEAM
fe) © ©

SMG ENGINEERS SK -

BS AGGREGATE STORAGE BUILDING Apr 6, 2019 at 4:16 PM

18-183B BLDG 123 Model Rev0 11.1.18.r3d
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L.,

LONG BEAM

Section Sets

TYP COLUMN
MAIN COLUMN

LONG BEAM

TRANS BEAM

TB STRUT

TB DIAG

B1 TRUSS CV SUPPORT
SHUTTLE SUPPORT

B3 TALL COLUMN

BLDG TIE - STRUT
BLDG TIE - DIAG

ROOF TRUSS BRACE
ROOF JOIST BRIDGING
TRUSS CHORD

TRUSS STRUT
TRUSS DIAG -
TRUSS DIAG -
TRUSS DIAG -
TRUSS DIAG -
X-BRACE
RIGID

40LH14
32LH11

L

rzzon
@

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:13 PM

BLDG 123 Model Rev0 11.1.18.r3d
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LONG BEAM LONG BEAM
)\- LONG BEAM : LONG BEAM LONG BEAM

LONG BEAM

STRUT

TYP COLUMN
TYP COLUMN

LIRS SAA

TYP CQLUMN
TYP COLUMN
TYP COLUMN

MAIN COLUMN
TYP COLUMN

TYP CQLUMN

TYP CQLUMN

Section Sets

TYP COLUMN

MAIN COLUMN

LONG BEAM

TRANS BEAM

TB STRUT

TB DIAG

B1 TRUSS CV SUPPORT
SHUTTLE SUPPORT

B3 TALL COLUMN
BLDG TIE - STRUT
BLDG TIE - DIAG

ROOF TRUSS BRACE
ROOF JOIST BRIDGING
TRUSS CHORD

TRUSS STRUT
TRUSS DIAG -
TRUSS DIAG -
TRUSS DIAG -
TRUSS DIAG -
X-BRACE
RIGID

40LH14
32LH11

L

rzzon
@

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:31 PM

BLDG 123 Model Rev0 11.1.18.r3d
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MAIN COLUMN

TRANS BEAM

LONG BEAM

MAIN COLUMN

TYP COLUMN

TYP COLUMN

Section Sets

TYP COLUMN

MAIN COLUMN

LONG BEAM

TRANS BEAM

TB STRUT

TB DIAG

B1 TRUSS CV SUPPORT
SHUTTLE SUPPORT
B3 TALL COLUMN
BLDG TIE - STRUT
BLDG TIE - DIAG
ROOF TRUSS BRACE
ROOF JOIST BRIDGING
TRUSS CHORD
TRUSS STRUT
TRUSS DIAG - S
TRUSS DIAG - MS
TRUSS DIAG - ML
TRUSS DIAG - L
X-BRACE

RIGID

40LH14

32LH11

SMG ENGINEERS

BS

AGGREGATE STORAGE BUILDING

18-183B

SK -

Apr 6, 2019 at 4:17 PM

BLDG 123 Model Rev0 11.1.18.r3d
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MAIN COLUMN

TRANS BEAM

TYP COLUMN

Section Sets

TYP COLUMN

MAIN COLUMN

LONG BEAM

TRANS BEAM

TB STRUT

TB DIAG

B1 TRUSS CV SUPPORT
SHUTTLE SUPPORT
B3 TALL COLUMN
BLDG TIE - STRUT
BLDG TIE - DIAG
ROOF TRUSS BRACE
ROOF JOIST BRIDGING
TRUSS CHORD
TRUSS STRUT
TRUSS DIAG - S
TRUSS DIAG - MS
TRUSS DIAG - ML
TRUSS DIAG - L
X-BRACE

RIGID

40LH14

32LH11

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:18 PM

BLDG 123 Model Rev0 11.1.18.r3d
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TRUSS STRUT

Y
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32LH11

%0

TYP COLUMN

Section Sets

TYP COLUMN

MAIN COLUMN

LONG BEAM

TRANS BEAM

TB STRUT

TB DIAG

B1 TRUSS CV SUPPORT
SHUTTLE SUPPORT
B3 TALL COLUMN
BLDG TIE - STRUT
BLDG TIE - DIAG
ROOF TRUSS BRACE
ROOF JOIST BRIDGING
TRUSS CHORD
TRUSS STRUT
TRUSS DIAG - S
TRUSS DIAG - MS
TRUSS DIAG - ML
TRUSS DIAG - L
X-BRACE

RIGID

40LH14

32LH11

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:19 PM

BLDG 123 Model Rev0 11.1.18.r3d
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B3 TALL COLUMN

TRANS BEAM

Section Sets

TYP COLUMN

MAIN COLUMN

LONG BEAM

TRANS BEAM

TB STRUT

TB DIAG

B1 TRUSS CV SUPPORT
SHUTTLE SUPPORT
B3 TALL COLUMN
BLDG TIE - STRUT
BLDG TIE - DIAG
ROOF TRUSS BRACE
ROOF JOIST BRIDGING
TRUSS CHORD
TRUSS STRUT
TRUSS DIAG - S
TRUSS DIAG - MS
TRUSS DIAG - ML
TRUSS DIAG - L
X-BRACE

RIGID

40LH14

32LH11

MAIN COLUMN

[0)

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:14 PM

BLDG 123 Model Rev0 11.1.18.r3d
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B3 TALL COLUMN

TRANS BEAM

TYP COLUMN
TYP COLUMN

MAIN COLUMN

Section Sets

TYP COLUMN

MAIN COLUMN

LONG BEAM

TRANS BEAM

TB STRUT

TB DIAG

B1 TRUSS CV SUPPORT
SHUTTLE SUPPORT
B3 TALL COLUMN
BLDG TIE - STRUT
BLDG TIE - DIAG
ROOF TRUSS BRACE
ROOF JOIST BRIDGING
TRUSS CHORD
TRUSS STRUT
TRUSS DIAG - S
TRUSS DIAG - MS
TRUSS DIAG - ML
TRUSS DIAG - L
X-BRACE

RIGID

40LH14

32LH11

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

Apr 6, 2019 at 4:15 PM

BLDG 123 Model Rev0 11.1.18.r3d
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Section Sets
TYP COLUMN
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I Company : SMG ENGINEERS Apr 9, 2019
IIRISA Designer . BS 3:11 PM
Job Number : 18-183B Checked By:
. way  Model Name @ AGGREGATE STORAGE BUILDING
_Load Combinations
Description S... PDelta S...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa.
1 DEAD + MATL Y DL 1
2 LIVE Y LL 1
3 SNOW LOAD Y 311
4 WIND TRANS1 (WINDWARD + GCpi) Y 511
5 WIND TRANS1 (WINDWARD - GCpi) Y 6|1
6 | WIND TRANS2 (LEEWARD + GCpi) Y 711
7 WIND TRANS2 (LEEWARD - GCpi) Y 811
8 WIND LONG + GCpi) Y 91
9 WIND LONG - GCpi) Y 10/ 1
10 SEISMIC - LONG Y 16/ 1
11 SEISMIC - TRANS Y 17/ 1
12
13 | ASD LOAD COMBINATIONS
14 D+L Y DL 1 |LL| 1
15 D+S Y DL 1 |31
16 D+ 0.75L + 0.75S Y DL 1 |LL|.75/3 .75
17 D + 0.6W TRANS1 (WINDWARD) Y DLI1 |5]|.6
18 -GCpi Y DL 1 |6 |.6
19 |D + 0.6W TRANS2 (LEEWARD) Y DL 1|7 |.6
20 -GCpi Y DL| 1 |8 |.6
21 D + 0.6W (LONG) Y DL 1 19|.6
22 -GCpi Y DL 1 |10/ .6
23 |D +0.6W (75% TRANSL1 + 75% LONG) Y DL| 1 |51].45|9 |.45
24 -GCpi Y DL| 1 |6 .45/10/.45
25 |D +0.6W (75% TRANS2 + 75% LONG) Y DL| 1 |7 |.45|9 |.45
26 -GCpi Y DL| 1 |8 .4510/.45
27 D + 0.75L + 0.75(0.6W[T1+]) + 0.75S Y DL| 1 |LL|.75|3|.75|5 |.45
28 D + 0.75L + 0.75(0.6W[T1-]) + 0.75S Y DL| 1 |[LL|.75|3 |.75|6 |.45
29 D + 0.75L + 0.75(0.6W[T2+]) + 0.75S Y DL| 1 |LL|.75|3|.75|7 1.45
30 D + 0.75L + 0.75(0.6W[T2-]) + 0.75S Y DL| 1 |[LL|.75|3 |.75| 8 |.45
31 D + 0.75L + 0.75(0.6W[L+]) + 0.75S Y DL| 1 |LLI.75|31|.75|9 |.45
32 D + 0.75L + 0.75(0.6W/L-]) + 0.75S Y DL| 1 |[LL|.75|3 |.75/10/.45
33 |D+0.75L + 0.75(0.6W[0.75T1+L+]) + ... Y DL| 1 |LL|.75|3|.75|5 338/ 9 |.338
34 |D+0.75L + 0.75(0.6W[0.75T1-L-]) + O.. Y DL| 1 |[LL|.75|3 |.75| 6 338/10/-338
35 |D+0.75L + 0.75(0.6W[0.75T2+L+]) + ... Y DL| 1 |LL|.75|3|.75|7 338/ 9 338
36 |D+0.75L + 0.75(0.6W[0.75T2-L-]) + O.. Y DL| 1 |[LL|.75|3 |.75| 8 338/10/-338
37 D + 0.7Ex (LONG) + Ey Y DL| 1 |16/.7 |18|-.7
38 D + 0.7Ex (LONG) - Ey Y DL| 1 |16|.7 18| .7
39 D - 0.7EX (LONG) + Ey Y DL| 1 |16/-.7/18|-.7
40 D - 0.7Ex (LONG) - Ey Y DL| 1 |16/-.7/18| .7
41 D + 0.7Ez (TRANS) + Ey Y DL| 1 |17|.7 |18|-.7
42 D + 0.7Ez (TRANS) - Ey Y DL| 1 |17|.7 18| .7
43 D - 0.7Ez (TRANS) + Ey Y DL| 1 |17|-.7/18|-.7
44 D - 0.7Ez (TRANS) - Ey Y DL| 1 |17/-.7/18| .7
45 | D +0.75L + 0.75(0.7Ex+ Ey) + 0.75S Y DL| 1 |LL|.75|16/525 3 |.75/18]-.5..
46 D + 0.75L + 0.75(0.7Ex- Ey) + 0.75S Y DL| 1 |LL|.75|16/525 3 |.75|18/525
47 D + 0.75L - 0.75(0.7Ex+ Ey) + 0.75S Y DL| 1 |LL|.75|16/-.5..13 [.75/18]-.5..
48 D + 0.75L - 0.75(0.7Ex- Ey) + 0.75S Y DL| 1 |[LL|.75|16]-.5..1 3 |.75/18/525
49 | D+0.75L + 0.75(0.7Ez + Ey) + 0.75S Y DL| 1 |LL|.75|17|525 3 |.75/18]-.5..
50 D + 0.75L + 0.75(0.7Ez -Ey) + 0.75S Y DL| 1 |LL|.75|17|525 3 |.75|18/525
51 | D+0.75L-0.75(0.7Ez + Ey) + 0.75S Y DL| 1 |LL|.75|17|--5..13[.75/18]-.5..
52 D + 0.75L - 0.75(0.7Ez -Ey) + 0.75S Y DL| 1 |LL|.75|17|--5..13 |.75/18/525
53
54 | LRFED LOAD COMBINATIONS
55 1.4D Y... DL1.4
56 1.2D + 1.6L + 0.5S Wood DLI1.2]LLI1.6/3].5
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I Company . SMG ENGINEERS Apr 9, 2019
Designer . BS 3:11 PM
IIRISA Job Number : 18-183B Checked By:
; . way  Model Name @ AGGREGATE STORAGE BUILDING
_Load Combinations (Continued)
Description S... PDelta S...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa.
57 |1.2D + 1.6S + 0.5W (DOES NOT CON..}Y...
58 *1.2D + L+ 0.5S Y DL1.2]LL|1 |3]|.5
59 1.2D + 1.0W (TRANS1) + L+ 0.55 |Y L..11/5|1
60 -GCpi Y L.11]6|1
61 TRANS2 Y L.11]7]1
62 -GCpi Y L.11]8]1
63 LONG Y L.11]9]1
64 -GCpi Y L. 11]10/1
65 COMB1 Y... L.11]5.75/9 .75
66 -GCpi Y., L.11]6[.75/10.75
67 CcOMB2 Y L.11]7.75/9 .75
68 -GCpi Y L. 1|8 75/10.75
69 (1.2+EV)ID + 1.0Ex+ L +0.2S Y DL138E.. 1 2|1 3.2
70 (1.2+EV)D - 1.0Ex+ L +0.2S Y DLI38E..-1 2|1 |3].2
71 (1.2+EV)D +1.0EZ+ L +0.2S Y DL138E.. 1 2|1 3.2
72 (1.2+EV)ID-1.0EZ+L +0.2S Y DLI38E..-1 2|1 |3].2
73 (0.9-EV)D + 1.0Ex Y DL|.72E... 1
74 (0.9-Ev)D - 1.0Ex Y DL|.72|E...|-1
75 (0.9-EV)D + 1.0EY Y DL|.72E... 1
76 (0.9-Ev)D - 1.0Ey Y DL|.72|E.. -1
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Company . SMG ENGINEERS

Designer . BS
Job Number : 18-183B

Model Name : AGGREGATE STORAGE BUILDING

Apr 6, 2019

5:03 PM

Checked By:

Basic Load Cases

BLC Description Category X Gr... Y Gr... ZGra... Joint _Point Distri...Area(...Surfa...
1 DEAD LOAD DL -1.05 23
2 LIVE LOAD LL
3 ROOF SNOW LOAD None 4
5 WIND TRANS 1 +GCpi None 21
6 -GCpi None 21
7 WIND TRANS 2 +GCpi None 21
8 -GCpi None 21
9 WIND LONG +GCpi None 18
10 -GCpi None 18
11 None 707
16 SEISMIC L ONG ELX -.27 171 23
17 SEISMIC TRANSVERSE ELZ -27 1171 23
18 SEISMIC VERTICAL ELY -.18 171 23
19 CVv DL DL 90
20 CV MATL + IMPACT DL 62
21 CV LL LL 27
22 CV CHUTE DL DL 8

RISA-3D Version 17.0.2 [Q:\..\...\..\.\Ben\BUILDING DESIGNS\BLDG 123 Model Rev0 11'1'18'35:—:’ng BFZ%ge 3




Loads: BLC 1, DEAD LOAD

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:52 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B46
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Loads: BLC 3, ROOF SNOW LOAD
SMG ENGINEERS

BS

SK -

Apr 6, 2019 at 4:53 PM

BLDG 123 Model Rev0 11.1.18.r3d

AGGREGATE STORAGE BUILDING

18-183B

SHEET B47



Loads: BLC 5, WIND TRANS 1 +GCpi

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:53 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B48




Loads: BLC 6, -GCpi

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:53 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B49




Loads: BLC 7, WIND TRANS 2 +GCpi

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:53 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B50




Loads: BLC 8, -GCpi

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:54 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B51




Loads: BLC 9, WIND LONG +GCpi

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:54 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B52




Loads: BLC 10, -GCpi

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:54 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B53




Loads: BLC 16, SEISMIC LONG

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:54 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B54




Loads: BLC 17, SEISMIC TRANSVERSE

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:55 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B55




Loads: BLC 18, SEISMIC VERTICAL

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:55 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B56




Loads: BLC 19, CV DL

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:58 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B57




5.

Loads: BLC 20, CV MATL + IMPACT

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:58 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B58




5.

Loads: BLC 21, CV LL

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:58 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B59




5.

Loads: BLC 22, CV CHUTE DL

SMG ENGINEERS

BS

18-183B

AGGREGATE STORAGE BUILDING

SK -

Apr 6, 2019 at 4:59 PM

BLDG 123 Model Rev0 11.1.18.r3d

SHEET B60




IliriSA

Company
Designer
Job Number
Model Name

. SMG ENGINEERS

. BS

: 18-183B
: AGGREGATE STORAGE BUILDING

Nov 2, 2018

2:29 PM

Checked By:

_Envelope AISC 14th(360-10): ASD Steel Code Checks

Memb... Shape Code Check Loc[ft] LC Sh...  Loc]ft] Dir LC Pnc/..Pnt/o... Mnyy/... Mnzz/om... Cb Egn
1 IM107...|LL4x3x5x6 977 9.237/33/.019 0 v | 27 [24.2.]90.108|7.281| 7.024 | 1 |Hi..
2 M109...| L 4x3x4 .962 0 [38].001 0 Yy 20 |3.675|36.431|1.227 | 1.979 1 H2..
3 |M908A |LL4X3.5x.. 952 8.782/33/.017 0 v | 27 [33.8.[115.54511.349 | 852 1 [H1...
4 M249 1] L3x2x4x8 940 10.22|24/.004 0 v | 48 7.874/51.737/3.086| 3.102 | 1 |H1..
5 |M1047 [LL3x2x4x6 922 8.917|24/.007 0 v | 20 [10.1.]51.737|3.,086| 3.102 | 1 |Hi..
6 |M109...| L 4x3x4 917 0 [38].000 0 Yy 14 [3.675[36.431|1.227 | 1.979 1 H2..
7 |M1082| | 4x3x4 917 0 [38].000 0 \" 14 |3.675/36.431|1.227 | 1.979 1 H2..
8 [M328...| W8x31 913 10 |33/:025 10 z 17 ]191...273.353 35.124 | 75.767 |1.58|H1..,
9 |M847B |LL3x2x4x6 912 10.22|24/.005 0 v | 20 |7.874/51.737|3.086| 3.102 | 1 |Hi..
10 |M780A|LL4x3x5x6 908 8.423/33/.015 0 v | 33 [27.4/90.108|/7.281| 7.024 | 1 |H1..
11 |M978 |LL3x2x4x§ .907 8.065|24.008 17.205 \" 33 18.889|51.737|3.086 | 3.102 1 Hi..
12 |M143A|LL3x2x4x6 905 9.814|24/.004 0 v | 48 7.874/51.737/3.086| 3.102 | 1 |H1..
13 |M1084 | | 4x3x4 .899 0 [38].000 0 \" 36 |3.675|36.431|1.227 | 1.979 1 H2..
14 M203_ 1 W8x31 861 20 |133].141 20 y | 35 [191..273.35335.124 | 75.767 |1.572H1...
15 |M1041 |LL3x2x4x8 860 8.917|24/.007 0 y 17 110.1./51.73713.086| 3.102 | 1 |H1..
16 |M781A|LL4x3x4x6 848 8.423/33/.007 0 v | 33 [22.4.172.862|5.723| 5686 | 1 |Hi..
17 M256_1] L4x3x4x8 843 9.237/33/.017 0 v | 27 [19.8.]72.862|5723]| 5.686 | 1 |Hi..
18 M242_ 1| L4x3x4x§ 836 9.237|33/.008 0 y | 33 198.172.862/5723| 5686 | 1 |Hi..
19 |M1043 |LL4x3x5x8 832 8.217/33/.006] 16.785 | vy 16 [24.8.]190.108|7.2811| 7.024 | 1 |H1..
20 M247_ 1l L4x3x4x6 824 9.237/33/.007] 18868 | v | 20 19.8.172.862|5723| 5686 | 1 |H1..
21 IM107...]LL4x3x5x6 823 9.237/33/.004 0 v | 34 [24.2.]90.108|7.281| 7.024 | 1 |Hi..
22 |M1044 |LL4x3.5x.. 819 8.217|33/.026 0 vy | 33 [30.7.115.54511.349| 852 1 |H1..
23 |M1045 |LL4X3x5x6 810 8.217/33|.011 0 v | 20 [24.8.]90.108|7.281| 7.024 | 1 |Hi..
24 |M1140|\W12x40 805 6.5 |38/.344 12 v | 46 [234..1350.29941.916 |142.216/1.265H1...
25 |M776B|LL4X3x5x6 797 8.423/33/.008 0 v | 27 [27.4/90.108|7.281| 7.024 | 1 |Hi..
26 |M775B|LL4x3.5x.. 789 8.423/33/.009 0 v | 33 [33.8.115.54511.349| 852 1 |H1..
27 |M1042 |LL4x3x4x6 783 8.217/33/.005| 16785 | vy 16 [20.3.172.862|5.723] 5686 | 1 |HL1..
28 |M396A|W24x104 781 49.03]211].044 0 z 21 |45.4..919.162/155.689 145.79 |1.239|H1...
29 M329_1/ W8x31 759 0 |27]o018 10 z 17 1191..273.35335.124|71.309 | 1 |H1..
30 M107...| L4x3x4 .758 0 [371].000 0 Yy 14 15.002|36.431|1.227 | 2.163 1 H2.,
RISA-3D Version 16.0.5 [Q:\..\..\..A\CALCS\Ben\BLDG 123 Model Rev0 11.1.18.r3d] SHEET Ig’t‘)al\ge 1
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WIND DEMAND FAR EXCEEDS
SEISMIC, NO OVERSTRENGTH
FACTOR REQUIRED

SHEET B68



MAIN COLUMN

Column: M918
Shape: W24x104 733 at 17.792 ft
Material: A572 Gr.50 287 at 28 ft
Length: 28 ft
| Joint:  NG68 Dy m=———""___ in | Dz in
J Joint:  N91
Envelope -.186 at 28 ft
Code Check: 0.314 (LC 27)
Report Based On 97 Sections - 758 at 21.583 ft
149.606 at O ft
2.482 at 28 ft 1.703 at 28 ft
Vy k Vz k
-2.246 at 28 ft -1.654 at O ft
-41.605 at 28 ft
11.604 at 18.667 ft 15.625 at 14 ft
.002 at O ft
- k-ft
-.005 at O ft
-26.611 at 14 ft -21.711 at 14 ft
6.438 at 14 ft
4873 at 0 ft
1.241 at 14 ft
f(y) -—eeeER—— s | f ksi
-1.241 at 14 ft
-1.355 at 28 ft

-6.438 at 14 ft

AISC 14th(360-10): ASD Code Check
Direct Analysis Method

Max Bending Check 0.314 (LC 27) Max Shear Check 0.010 (y) (LC 24)

Location 14 ft Location 28 ft

Equation H1-1a Max Defl Ratio L/1170

Bending Flange Compact Compression Flange Non-Slender Qs=1

Bending Web Compact Compression Web  Slender Qa=.97
y-y z-z

Fy 50 ksi Lb 14 ft 14 ft

Pnc/om  703.449 k KL/r 57.84 16.719

Pnt/om 919.162 k

Mny/om  155.689 k-ft L Comp Flange 14 ft

Mnz/om  667.527 k-ft L-torque 28 ft

Vny/om 241k Tau_b 1

Vnz/om  344.91k

Cb 1

SHE

ET B69




ANCHORAGE DESIGN FOR WORST CASE LOADING

www.hilti.us

=T

Profis Anchor 2.7.8

Company:
Specifier:
Address:
Phone | Fax:
E-Mail:

Page: 1

Project:

Sub-Project | Pos. No.:

Date: 10/1/2018

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Reinforcement:

Geometry [in.] & Loading [Ib, in.Ib]

Heavy Hex Head ASTM F 1554 GR. 36 1

he = 10.000 in.

ASTM F 1554

Design method ACI 318-14 / CIP

ey, = 0.000 in. (no stand-off); t = 1.000 in.

Iy X Iy x t=29.000 in. x 16.000 in. x 1.000 in.; (Recommended plate thickness: not calculated
W shape (AISC); (Lx W x T x FT) =24.100 in. x 12.800 in. x 0.500 in. x 0.750 in.

cracked concrete, 4000, f.' = 4,000 psi; h = 96.000 in.

tension: condition B, shear: condition B;

edge reinforcement: >= No. 4 bar with stirrups

STEEL DEMANDS ARE
SUFFICIENTLY LOW,
ANCHORS & BASEPLATE ARE
SUFFICIENT FOR ASIC 341.

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B7
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan S 0


www.hilti.us

www.hilti.us
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Profis Anchor 2.7.8

Company: Page: 2
Specifier: Project:
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 10/1/2018
E-Mail:
2 Load case/Resulting anchor forces oY
Load case: Design loads
Anchor reactions [Ib]
Tension force: (+Tension, -Compression) Q4 5 QG
Anchor Tension force Shear force Shear force x Shear force y
1 7,000 791 750 -250
2 7,000 791 750 -250 . X
Tension
3 7,000 791 750 -250
4 7,000 791 750 -250 o 0, O
5 7,000 791 750 -250
6 7,000 791 750 -250
max. concrete compressive strain: - [%o]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 42,000 [Ib]
resulting compression force in (x/y)=(0.000/0.000): 0 [Ib]
3 Tension load
Load N, [Ib] Capacity ¢ N, [Ib]  Utilization By = Nya/¢ Npy Status
Steel Strength* 7,000 26,361 27 OK
Pullout Strength* 7,000 33,622 21 OK
Concrete Breakout Strength** 42,000 44,554 95 OK
Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A
* anchor having the highest loading **anchor group (anchors in tension)
3.1 Steel Strength
Nsa = Asen futa ACI 318-14 Eq. (17.4.1.2)
¢ Nsa= Ny, ACI 318-14 Table 17.3.1.1
Variables
Asenin’] futa [PSi]
0.61 58,000
Calculations
Nsa [1b]
35,148
Results
Nsa [Ib] ¢ steel ¢ Nsa [Ib] Nua [Ib]
35,148 0.750 26,361 7,000
Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hili is a registered Trademark of Hilti AG, Schaan SHEET B71
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Profis Anchor 2.7.8

Company: Page: 3
Specifier: Project:
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 10/1/2018
E-Mail:
3.2 Pullout Strength
Non = wepNp ACI 318-14 Eq. (17.4.3.1)
Ny  =8Augte ACI 318-14 Eq. (17.4.3.4)
¢ Npn =Ny, ACI 318-14 Table 17.3.1.1
Variables
Vep Abrg [in-z] Aa fc [pS|]
1.000 1.50 1.000 4,000
Calculations
N, [Ib]
48,032
Results
an [Ib] ¢ concrete ¢ an [Ib] Nua [Ib]
48,032 0.700 33,622 7,000
3.3 Concrete Breakout Strength
A
Nepg = (KN;O) W e W e W on ¥ con Nb ACI 318-14 Eq. (17.4.2.1b)
¢ Nepg 2 Nya ACI 318-14 Table 17.3.1.1
Aye  see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)
Avo =9 h% ACI 318-14 Eq. (17.4.2.1c)
1
Yeen =44 2ey ) <10 ACI 318-14 Eq. (17.4.2.4)
3 hef
Yean =0.7+0.3 1035“;]'”) <10 ACI 318-14 Eq. (17.4.2.5b)
. ef
Vepn =MAX % ith) <10 ACI 318-14 Eq. (17.4.2.7b)
ac ac
Np  =keha Vi hi ACI 318-14 Eq. (17.4.2.2a)
Variables
hef [ln] ec].,N [m] ec2,N [ln] Ca,min [ln] YN
8.667 0.000 0.000 9.000 1.000
Cac [in.] ke La f. [psi]
- 24 1.000 4,000
Calculations
ANc [in-2] ANcO [in-z] W ec1,N WV ec2,N Y ed,N W cpN Nb [Ib]
1,224.00 676.00 1.000 1.000 0.908 1.000 38,727
Results
Ncbg [Ib] ¢ concrete (b Ncbg [Ib] Nua [Ib]
63,649 0.700 44,554 42,000
Input data and results must be checked for agreement with the existing conditions and for plausibility! SHEET B72

PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan


www.hilti.us

www.hilti.us

=T

Profis Anchor 2.7.8
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4 Shear load

Load V,, [Ib] Capacity ¢ V,, [Ib] Utilization By = Vya/¢ Vi Status
Steel Strength* 791 13,708 6 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 4,743 89,109 6 OK
Concrete edge failure in direction x+** 4,743 19,859 24 OK
* anchor having the highest loading **anchor group (relevant anchors)
4.1 Steel Strength
Vea  =0.6 Ay fua ACI 318-14 Eq. (17.5.1.2b)
& Vsteel = Via ACI 318-14 Table 17.3.1.1
Variables
Asey [in?] futa [PSI]
0.61 58,000
Calculations
Vsa [Ib]
21,089
Results
Vsa [Ib] b steel ¢ Vsallo] Va [1b]
21,089 0.650 13,708 791
4.2 Pryout Strength
A
Ve = Kep [(WN;) W eeN W edN W oN W epN Nb] ACI 318-14 Eq. (17.5.3.1b)
¢ Vepg 2 Via ACI 318-14 Table 17.3.1.1
Ane  see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)
Avo =9 h% ACI 318-14 Eq. (17.4.2.1c)
Y ecN ( 2 eN) <1.0 ACI 318-14 Eq. (17.4.2.4)
3 hef
Yean =0.7+0.3 15‘5”1‘”) <1.0 ACI 318-14 Eq. (17.4.2.5b)
ef
¥ o MAX(CZm'” L 5th) 1.0 ACI 318-14 Eq. (17.4.2.7b)
ac
Ny  =keiaVE hy? ACI 318-14 Eq. (17.4.2.23)
Variables
kcp hef [m] ecl,N [m] ecZ,N [m] Ca,min [m]
2 8.667 0.000 0.000 9.000
VN Cac [in.] ke Aa fe [psi]
1.000 - 24 1.000 4,000
Calculations
ANc [in-Z] ANcO [in-z] W ec1,N WV ec2,N WV ed,N Y cpN Nb [Ib]
1,224.00 676.00 1.000 1.000 0.908 1.000 38,727
Results
chg [lb] (b concrete 4) chg [lb] Vua [Ib]
127,298 0.700 89,109 4,743
Input data and results must be checked for agreement with the existing conditions and for plausibility!
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4.3 Concrete edge failure in direction x+

A
Vo = (£22) weow v ea W ew v n ¥ parae Vo ACI 318-14 Eq. (17.5.2.1b)
¢ Veog =2 Via ACI 318-14 Table 17.3.1.1
Ay, see ACI 318-14, Section 17.5.2.1, Fig. R 17.5.2.1(b)
Ao =45c% ACI 318-14 Eq. (17.5.2.1c)
1
Vev = (1 . 2e'v) <1.0 ACI 318-14 Eq. (17.5.2.5)
3Ca1
Veay =07+03(12 ) <10 ACI 318-14 Eq. (17.5.2.6b)
.9Cy1
Why = \/% >1.0 ACI 318-14 Eq. (17.5.2.8)
a_
Vo  =9a,Vfci ACI 318-14 Eq. (17.5.2.2b)
Variables
Cay [in] Caz [in.] e [in] Yy ha [in.]
9.000 13.000 0.000 1.400 96.000
Ie [II"I] Aa da [m] fc [p5|] Y parallel,V
8.000 1.000 1.000 4,000 1.000

Calculations

Avc [in.7] Aveo [in.7] Y ecV Y edVv Y hyv Vy [Ib]

486.00 364.50 1.000 0.989 1.000 15,369
Results

Vcbg [Ib] ¢ concrete ¢ Vcbg [Ib] Vua [Ib]

28,369 0.700 19,859 4,743

5 Combined tension and shear loads

B By ¢ Utilization By [%0] Status
0.943 0.239 1.000 99 OK

Baw=(Bnt+By/l2<=1

6 Warnings

The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.). This
means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be

sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum required anchor plate
thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid base plate assumption

is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the existing conditions and for
plausibility!

Condition A applies when supplementary reinforcement is used. The @ factor is increased for non-steel Design Strengths except Pullout Strength

and Pryout strength. Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
your local standard.

Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

Fastening meets the design criterial

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B74
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7 Installation data

Anchor plate, steel: - Anchor type and diameter: Heavy Hex Head ASTM F 1554 GR. 36 1
Profile: W shape (AISC); 24.100 x 12.800 x 0.500 x 0.750 in. Installation torque: -

Hole diameter in the fixture: d; = 1.063 in. Hole diameter in the base material: - in.

Plate thickness (input): 1.000 in. Hole depth in the base material: 10.000 in.

Recommended plate thickness: not calculated

Minimum thickness of the base material: 11.172 in.

aY
14.500 14.500
o
o
— — o
0
oF D (s
o
o
o
©
o
g »
S TX
-
o
o
o
o
O OF (s
o
(I [— o
o
™
8.500 6.000 6.000 8.500
Coordinates Anchor in.

Anchor X y Cx Cix Cy Cuy Anchor X y Cx Cix Cy Ciy
1 -6.000 -5.000 - 21.000 13.000 23.000 4 -6.000 5.000 - 21.000 23.000 13.000
2 0.000 -5.000 - 15.000 13.000 23.000 5 0.000  5.000 - 15.000 23.000 13.000
3 6.000 -5.000 - 9.000 13.000 23.000 6 6.000 5.000 - 9.000 23.000 13.000

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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8 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

« You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
programs, arising from a culpable breach of duty by you.

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B7
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan S 6
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BUILDING 3 W36 COLUMN

Column: M846A
Shape:  W36x194 1.361 at 31.123 ft
Material: A572 Gr.50
Length:  31.123 ft 281 at 19.452 1t
[ Joint:  N582A Dy in | Dz ==———— in
JJoint:  N158 1
Code Check: 0.367 (LC 27)
Report Based On 97 Sections -1.34 at31.123 ft
111.633 at O ft
5.944 at 31.123 ft 942 at 31.123 ft
Vy BBFF—7———"1Kk Vz k
-8.703 at 31.123 ft -1.035at 0 ft

-16.362 at 31.123 ft

.017 at 14.265 ft

237.127 at 31.123 ft

4.402 at 13.292 ft

My ———— | -1

-324 at 15.237 ft Mz k-ft -10.41 at 15.237 ft
-128.864 at 31.123 ft
4,292 at 31.123 ft
1958 at 0 ft 2.015 at 15.237 ft
., I, i | 1) - 1
-287 at 31.123 1t -2.015 at 15.237 ft
-4.292 at 31.123 ft
AISC 14th(360-10): ASD Code Check
Direct Analysis Method
Max Bending Check 0.367 (LC 27) Max Shear Check 0.027 (y) (LC 27)
Location 31.123 ft Location 31.123 ft
Equation H1-1a Max Defl Ratio L/553
Bending Flange Compact Compression Flange Non-Slender Qs=1
Bending Web Compact Compression Web  Slender Qa=1
y-y z-Z
Fy 50 Kksi Lb 31.123 ft 31.123 ft
Pnc/om  404.108 k KL/r 145.606 25.633
Pnt/om 1706.587 k
Mny/om  243.762 k-ft L Comp Flange 31.123ft
Mnz/om  1710.808 k-ft L-torque 31.123 ft
Vny/om  558.45k Tau_b 1
Vnz/om  547.76 k
Cb 1.774

SHE
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Company:
Specifier:
Address:
Phone | Fax:
E-Mail:

Page: 1

Project:

Sub-Project | Pos. No.:

Date: 10/1/2018

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:

Material:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Reinforcement:

Geometry [in.] & Loading [Ib, in.Ib]

Heavy Hex Head ASTM F 1554 GR. 36 1

her = 12.000 in.

ASTM F 1554

Design method ACI 318-14 / CIP

ey, = 0.000 in. (no stand-off); t = 1.000 in.

Iy X Iy x t=41.500 in. x 16.000 in. x 1.000 in.; (Recommended plate thickness: not calculated
W shape (AISC); (Lx W x T x FT) = 36.500 in. x 12.100 in. x 0.765 in. x 1.260 in.

cracked concrete, 4000, f.' = 4,000 psi; h = 108.000 in.

tension: condition B, shear: condition B;

edge reinforcement: >= No. 4 bar

STEEL DEMANDS ARE
SUFFICIENTLY LOW,
ANCHORS & BASEPLATE ARE
SUFFICIENT FOR ASIC 341.

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B7
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan S 9
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Address: Sub-Project | Pos. No.:
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E-Mail:
2 Load case/Resulting anchor forces Ay
Load case: Design loads
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x  Shear force y Oy 5 Og
1 0 5,676 333 5,667
2 0 5,676 333 5,667 =) X
Compression
3 0 5,676 333 5,667
4 0 5,676 333 5,667 ©1 €2 93
5 0 5,676 333 5,667
6 0 5,676 333 5,667
max. concrete compressive strain: 0.01 [%o]
max. concrete compressive stress: 36 [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [Ib]
resulting compression force in (x/y)=(0.000/0.000): 23,800 [Ib]
3 Tension load
Load N, [Ib] Capacity ¢ N, [Ib]  Utilization By = Nya/¢ Npy Status
Steel Strength* N/A N/A N/A N/A
Pullout Strength* N/A N/A N/A N/A
Concrete Breakout Strength** N/A N/A N/A N/A
Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A
* anchor having the highest loading **anchor group (anchors in tension)
Input data and results must be checked for agreement with the existing conditions and for plausibility! SHEET BSO
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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4 Shear load
Load V,, [Ib] Capacity ¢ V,, [Ib] Utilization By = Vya/¢ Vi Status
Steel Strength* 5,676 13,708 42 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 34,059 155,044 22 OK
Concrete edge failure in direction x+** 34,059 37,237 92 OK
* anchor having the highest loading **anchor group (relevant anchors)
4.1 Steel Strength
Vea  =0.6 Ay fua ACI 318-14 Eq. (17.5.1.2b)
& Vsteel = Via ACI 318-14 Table 17.3.1.1
Variables
Asey [in.%] futa [PSI]
0.61 58,000
Calculations
Vsa [Ib]
21,089
Results
Vsa [Ib] b steel ¢ Vsallo] Va [1b]
21,089 0.650 13,708 5,676
4.2 Pryout Strength
A
chg = kcp [(A,\,‘\‘;) WecNVYedNWcNVWYcpN Nb] ACI 318-14 Eq. (17.5.3.1b)
¢ Vepg 2 Via ACI 318-14 Table 17.3.1.1
Ane  see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)
Avo =9 h% ACI 318-14 Eq. (17.4.2.1c)
Y ecN ( 2 eN) <1.0 ACI 318-14 Eq. (17.4.2.4)
3 hef
Yean =0.7+0.3 15‘5”1‘”) <1.0 ACI 318-14 Eq. (17.4.2.5b)
ef
¥ o |\/|Ax(°"’”“'n L 5th) 1.0 ACI 318-14 Eq. (17.4.2.7b)
N, =162 ,VF h3® ACI 318-14 Eq. (17.4.2.2b)
Variables
kcp hef [m] ecl,N [m] ecZ,N [m] Ca,min [m]
2 12.000 0.000 0.000 13.000
VN Cac [in.] ke Aa fe [psi]
1.000 - 16 1.000 4,000
Calculations
ANc [in-Z] ANcO [in-z] W ec1,N WV ec2,N WV ed,N Y cpN Nb [Ib]
2,460.00 1,296.00 1.000 1.000 0.917 1.000 63,648
Results
chg [lb] (b concrete 4) chg [lb] Vua [Ib]
221,491 0.700 155,044 34,059
Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hili is a registered Trademark of Hilti AG, Schaan SHEET B81
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4.3 Concrete edge failure in direction x+

Vo = (M) y
<09 Aveo] VeV Vedv Wy Vv Y paralelv Vb
¢ VCUQ 2 Via

Ay see ACI 318-14, Section 17.5.2.1, Fig. R 17.5.2.1(b)

Avo =45¢2

1
Yecv = (1 i 2evv) <10
3Ca1

Veay =0.7+03(+2 ) <1.0

ACI 318-14 Eq. (17.5.2.1b)
ACI 318-14 Table 17.3.1.1

ACI 318-14 Eq. (17.5.2.1c)

ACI 318-14 Eq. (17.5.2.5)

ACI 318-14 Eq. (17.5.2.6b)

1.5C41
Why = \/% >1.0 ACI 318-14 Eq. (17.5.2.8)
a_
Vo  =9a,Vfci ACI 318-14 Eq. (17.5.2.2b)
Variables
Ca [in] Caz [in.] €y [in] Yy h, [in]
24.000 13.000 0.000 1.200 108.000
Ie [II"I] Aa da [m] fc [p5|] Y parallel,V
8.000 1.000 1.000 4,000 1.000
Calculations
Ay in2] Ay [in7] Y ecv Y edV Y hv Vy [Ib]
2,124.00 2,592.00 1.000 0.808 1.000 66,925
Results
Vcbg [Ib] ¢ concrete ¢ Vcbg [Ib] Vua [Ib]
53,196 0.700 37,237 34,059
5 Warnings

The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.). This

means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum required anchor plate
thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid base plate assumption
is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the existing conditions and for

plausibility!

Condition A applies when supplementary reinforcement is used. The ® factor is increased for non-steel Design Strengths except Pullout Strength

and Pryout strength. Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to

your local standard.

Fastening meets the design criteria!l

Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Page: 5

Project:

Sub-Project | Pos. No.:

Date: 10/1/2018

6 Installation data

Anchor plate, steel: -

Profile: W shape (AISC); 36.500 x 12.100 x 0.765 x 1.260 in.

Hole diameter in the fixture: d; = 1.063 in.
Plate thickness (input): 1.000 in.
Recommended plate thickness: not calculated

Anchor type and diameter: Heavy Hex Head ASTM F 1554 GR. 36 1
Installation torque: -

Hole diameter in the base material: - in.

Hole depth in the base material: 12.000 in.

Minimum thickness of the base material: 13.172 in.

aY
20.750 20.750
o
o
o
— %
Os : Os o
o
o
o
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-
o
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Q
[e¢]
O OF s
1 o
o
o
™
8.750 12.000 12.000 8.750
Coordinates Anchor in.
Anchor X y Cx Cix Cy Cuy Anchor X y Cx Cix Cy Ciy

1 -12.000 -5.000 24.000 48.000 13.000
2 0.000 -5.000 36.000 36.000 13.000
3 12.000 -5.000 48.000 24.000 13.000

- 4 -12.000 5.000 24.000 48.000 23.000 -
- 5 0.000 5.000 36.000 36.000 23.000 -
- 6 12.000 5.000 48.000 24.000 23.000 -

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B
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7 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

« You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
programs, arising from a culpable breach of duty by you.

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B84
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan S 8
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TYP W12 COLUMN

Column: M976B

Shape: W12x65
Material: A572 Gr.50 264 at 27.481 ft
Length: 27.481 ft

| Joint:  N785A Dy === in | P? in
JJoint:  N786A
Envelope -.199 at 27.481 ft

Code Check: 0.479 (LC 33)
Report Based On 97 Sections

.603 at 21.183 ft

-.966 at 19.465 ft

146.616 at O ft

.654 at O ft 1.208 at O ft

Vy k Vz k
-.823 at 18.607 ft -1.392 at 27.481 ft

-33.122 at 27.481 ft

15.67 at 14.027 ft
5.926 at 14.027 ft

.002 at 18.607 ft
T k-ft | Mz k-ft
-.039 at 14.027 ft My k-ft

-9.141 at 14.027 ft
-8.196 at 14.027 ft

6.484 at 14.027 ft
7.676 at O ft

1.245 at 14.027 ft
f(y) RS- S| | {(Z) ksi
fa ksi -1.245 at 14.027 ft

-1.734 at 27.481 ft -6.484 at 14.027 ft

AISC 14th(360-10): ASD Code Check
Direct Analysis Method

Max Bending Check 0.479 (LC 33) Max Shear Check 0.013 (z) (LC 38)

Location 14.027 ft Location 27.481 ft

Equation H1-1a Max Defl Ratio L/3123

Bending Flange Non-Compact Compression Flange Non-Slender

Bending Web Compact Compression Web ~ Non-Slender
y-y z-z

Fy 50 ksi Lb 14 ft 14 ft

Pnc/lom  393.304 k KL/r 55.661 31.803

Pnt/om  571.856 k

Mny/om  106.985 k-ft L Comp Flange 14 ft

Mnz/om  229.525 k-ft L-torque 27.481 ft

Vny/om  94.38 k Tau_b 1

Vnz/om  260.838 k

Ch 1

SHEET B86
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Company:
Specifier:
Address:
Phone | Fax:
E-Mail:

Page: 1

Project:

Sub-Project | Pos. No.:

Date: 10/1/2018

Specifier's comments:

1 Input data

Anchor type and diameter:
Effective embedment depth:
Material:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Reinforcement:

Geometry [in.] & Loading [Ib, in.Ib]

Heavy Hex Head ASTM F 1554 GR. 36 1

her = 12.000 in.

ASTM F 1554

Design method ACI 318-14 / CIP

ey, = 0.000 in. (no stand-off); t = 1.000 in.

Iy X Iy x t=16.000 in. x 14.000 in. x 1.000 in.; (Recommended plate thickness: not calculated
W shape (AISC); (LxW x T x FT) =12.100 in. x 12.000 in. x 0.390 in. x 0.605 in.

cracked concrete, 4000, f.' = 4,000 psi; h = 96.000 in.

tension: condition B, shear: condition B;

edge reinforcement: >= No. 4 bar with stirrups

STEEL DEMANDS ARE
SUFFICIENTLY LOW,
ANCHORS & BASEPLATE ARE
SUFFICIENT FOR ASIC 341.

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B87
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Company: Page: 2
Specifier: Project:
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 10/1/2018
E-Mail:
2 Load case/Resulting anchor forces y
Load case: Design loads
Anchor reactions [Ib]
Tension force: (+Tension, -Compression) O 3 O 4
Anchor Tension force Shear force Shear force x Shear force y
1 6,750 3,010 3,000 -250
2 6,750 3,010 3,000 -250 = X
Tension
3 6,750 3,010 3,000 -250
4 6,750 3,010 3,000 -250
O OF!

max. concrete compressive strain: - [%o]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 27,000 [Ib]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

3 Tension load

Load Ny, [Ib] Capacity ¢ N, [Ib] Utilization By = Nya/¢ N, Status
Steel Strength* 6,750 26,361 26 OK
Pullout Strength* 6,750 33,622 21 OK
Concrete Breakout Strength** 27,000 42,336 64 OK
Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

* anchor having the highest loading **anchor group (anchors in tension)

3.1 Steel Strength

Nsa = Acen futa ACI 318-14 Eq. (17.4.1.2)
¢ Nsa= Ny, ACI 318-14 Table 17.3.1.1
Variables
AseN [in-z] futa [PSi]
0.61 58,000
Calculations
Nsa [1b]
35,148
Results
Nsa [Ib] ¢ steel ¢ Nsa [Ib] Nua [Ib]
35,148 0.750 26,361 6,750

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B
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Specifier: Project:
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 10/1/2018
E-Mail:
3.2 Pullout Strength
Non = wepNp ACI 318-14 Eq. (17.4.3.1)
Ny  =8Augte ACI 318-14 Eq. (17.4.3.4)
¢ Npn =Ny, ACI 318-14 Table 17.3.1.1
Variables
Vep Abrg [in-z] Aa fc [pS|]
1.000 1.50 1.000 4,000
Calculations
N, [Ib]
48,032
Results
an [Ib] ¢ concrete ¢ an [Ib] Nua [Ib]
48,032 0.700 33,622 6,750
3.3 Concrete Breakout Strength
A
NCbg = (A,\"\‘;) WVecNVWYedNVYceNVYcepN Np ACI 318-14 Eq. (17.4.2.1b)
¢ Nepg 2 Nya ACI 318-14 Table 17.3.1.1
Aye  see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)
Avo =9 h% ACI 318-14 Eq. (17.4.2.1c)
1
Yeen =44 2ey ) <10 ACI 318-14 Eq. (17.4.2.4)
3 hef
Yean =0.7+0.3 ffg'r‘]'”) <10 ACI 318-14 Eq. (17.4.2.5b)
. ef
Vepn =MAX % ith) <10 ACI 318-14 Eq. (17.4.2.7b)
ac ac
Np  =keha Vi hi ACI 318-14 Eq. (17.4.2.2a)
Variables
hef [ln] ec].,N [m] ec2,N [ln] Ca,min [ln] YN
10.000 0.000 0.000 10.000 1.000
Cac [in.] ke La f. [psi]
- 24 1.000 4,000
Calculations
ANc [in-2] ANcO [in-z] W ec1,N WV ec2,N Y ed,N W cpN Nb [Ib]
1,260.00 900.00 1.000 1.000 0.900 1.000 48,000
Results
Ncbg [Ib] ¢ concrete (b Ncbg [Ib] Nua [Ib]
60,480 0.700 42,336 27,000
Input data and results must be checked for agreement with the existing conditions and for plausibility! SHEET B89
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Specifier: Project:
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 10/1/2018
E-Mail:
4 Shear load
Load V,, [Ib] Capacity ¢ V,, [Ib] Utilization By = Vya/¢ Vi Status
Steel Strength* 3,010 13,708 22 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 12,042 84,672 15 OK
Concrete edge failure in direction x+** 12,042 21,168 57 OK
* anchor having the highest loading **anchor group (relevant anchors)
4.1 Steel Strength
Vea  =0.6 Ay fua ACI 318-14 Eq. (17.5.1.2b)
& Vsteel = Via ACI 318-14 Table 17.3.1.1
Variables
Asey [in.%] futa [PSI]
0.61 58,000
Calculations
Vsa [Ib]
21,089
Results
Vsa [Ib] b steel ¢ Vsallo] Va [1b]
21,089 0.650 13,708 3,010
4.2 Pryout Strength
A
Ve = Kep [(WN;) W eeN W edN W oN W epN Nb] ACI 318-14 Eq. (17.5.3.1b)
¢ Vepg 2 Via ACI 318-14 Table 17.3.1.1
Ane  see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)
Avo =9 h% ACI 318-14 Eq. (17.4.2.1c)
Y ecN ( 2 eN) <1.0 ACI 318-14 Eq. (17.4.2.4)
3 hef
Yean =0.7+0.3 15‘5”1‘”) <1.0 ACI 318-14 Eq. (17.4.2.5b)
ef
¥ o MAX(CZm'” L 5th) 1.0 ACI 318-14 Eq. (17.4.2.7b)
ac
Ny  =keiaVE hy? ACI 318-14 Eq. (17.4.2.23)
Variables
kcp hef [m] ecl,N [m] ecZ,N [m] Ca,min [m]
2 10.000 0.000 0.000 10.000
VN Cac [in.] ke Aa fe [psi]
1.000 - 24 1.000 4,000
Calculations
ANc [in-Z] ANcO [in-z] W ec1,N WV ec2,N WV ed,N Y cpN Nb [Ib]
1,260.00 900.00 1.000 1.000 0.900 1.000 48,000
Results
chg [lb] (b concrete 4) chg [lb] Vua [Ib]
120,960 0.700 84,672 12,042
Input data and results must be checked for agreement with the existing conditions and for plausibility!
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4.3 Concrete edge failure in direction x+

A
Vo = (£22) weow v ea W ew v n ¥ parae Vo ACI 318-14 Eq. (17.5.2.1b)
¢ Veog =2 Via ACI 318-14 Table 17.3.1.1
Ay, see ACI 318-14, Section 17.5.2.1, Fig. R 17.5.2.1(b)
Ao =45c% ACI 318-14 Eq. (17.5.2.1c)
1
Vev = (1 . 2e'v) <1.0 ACI 318-14 Eq. (17.5.2.5)
3Ca1
Veay =07+03(12 ) <10 ACI 318-14 Eq. (17.5.2.6b)
.9Cy1
Why = \/% >1.0 ACI 318-14 Eq. (17.5.2.8)
a_
Vo  =9a,Vfci ACI 318-14 Eq. (17.5.2.2b)
Variables
Cay [in] Caz [in.] e [in] Yy ha [in.]
10.000 15.000 0.000 1.400 96.000
Ie [II"I] Aa da [m] fc [p5|] Y parallel,V
8.000 1.000 1.000 4,000 1.000

Calculations

Avc [in.7] Aveo [in.7] Y ecV Y edVv Y hyv Vy [Ib]

540.00 450.00 1.000 1.000 1.000 18,000
Results

Vcbg [Ib] ¢ concrete ¢ Vcbg [Ib] Vua [Ib]

30,240 0.700 21,168 12,042

5 Combined tension and shear loads

B By ¢ Utilization By [%0] Status
0.638 0.569 5/3 87 OK

Bav = BR+ Py <=1

6 Warnings

The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.). This
means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum required anchor plate
thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid base plate assumption
is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the existing conditions and for
plausibility!

Condition A applies when supplementary reinforcement is used. The @ factor is increased for non-steel Design Strengths except Pullout Strength

and Pryout strength. Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
your local standard.

Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

Fastening meets the design criterial

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B91
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7 Installation data

Anchor plate, steel: -

Profile: W shape (AISC); 12.100 x 12.000 x 0.390 x 0.605 in.

Hole diameter in the fixture: d; = 1.063 in.
Plate thickness (input): 1.000 in.

Recommended plate thickness: not calculated

Anchor type and diameter: Heavy Hex Head ASTM F 1554 GR. 36 1
Installation torque: -

Hole diameter in the base material: - in.
Hole depth in the base material: 12.000 in.
Minimum thickness of the base material: 13.172 in.

Ay
8.000 8.000
o
o
ls)
<
o
o
o
~
3 4
o
3 >
- X
1 2
Q Q 8
N~
o
o
o
<
3.000 10.000 3.000
Coordinates Anchor in.
Anchor X y Cx (o Cy Ciy
1 -5.000 -3.000 - 20.000 15.000 21.000
2 5.000 -3.000 - 10.000 15.000 21.000
3 -5.000 3.000 - 20.000 21.000 15.000
4 5.000 3.000 - 10.000 21.000 15.000

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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8 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

« You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
programs, arising from a culpable breach of duty by you.

Input data and results must be checked for agreement with the existing conditions and for plausibility! HEET B
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USE CJP MOMENT FRAME CONNECTION PER AISC 341 E1.6

6. Connections

Beam-to-column connections are permitted to be fully restrained (FR) or partially
restrained (PR) moment connections in accordance with this section.

6b. FR Moment Connections

FR moment connections that are part of the seismic force resisting system (SFRS)
shall satisfy at least one of the following requirements:

(c) FR moment connections between wide flange beams and the flange of wide

flange columns shall either satisfy the requirements of Section E2.6 or E3.6, or
shall satisfy the following requirements:

(1) All welds at the beam-to-column connection shall satisfy the requirements of
Chapter 3 of ANSI/AISC 358.

(2) Beam flanges shall be connected to column flanges using complete-joint-
penetration (CJP) groove welds.

(3) The shape of weld access holes shall be in accordance with subclause
6.10.1.2 of AWS D1.8/D1.8M. Weld access hole quality requirements shall
be in accordance with subclause 6.10.2 of AWS D1.8/D1.8M.

(4) Continuity plates shall satisfy the requirements of Section E3.6f.

Exception: The welded joints of the continuity plates to the column flanges
are permitted to be complete-joint-penetration groove welds, two-sided par-
tial-joint-penetration groove welds with reinforcement, or two-sided fillet
welds. The required strength of these joints shall not be less than the avail-
able strength of the contact area of the plate with the column flange.

(5) The beam web shall be connected to the column flange using either a CJP
groove weld extending between weld access holes, or using a bolted single
plate shear connection designed for required shear strength per Equation
El1-1.

(2) Continuity Plate Thickness

(&)

~

Where continuity plates are required, the thickness of the plates shall be deter-
mined as follows:

(a) For one-sided connections, continuity plate thickness shall be at least one-
half of the thickness of the beam flange.

(b) For two-sided connections, the continuity plate thickness shall be at least
equal to the thicker of the two beam flanges on either side of the column.

Continuity plates shall also conform to the requirements of Section J10 of the
Specification.

Continuity Plate Welding

Continuity plates shall be welded to column flanges using CJP groove welds.
Continuity plates shall be welded to column webs using groove welds or fillet
welds. The required strength of the sum of the welded joints of the continuity
plates to the column web shall be the smallest of the following:

(a) The sum of the design strengths in tension of the contact areas of the conti-
nuity plates to the column flanges that have attached beam flanges

(b) The design strength in shear of the contact area of the plate with the column
web

(c) The design strength in shear of the column panel zone

(d) The sum of the expected yield strengths of the beam flanges transmitting
force to the continuity plates
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TRANS. BEAM

Beam: M396A
Shape: W24x104
Material: A572 Gr.50
Length: 77.162 ft

| Joint: N12

J Joint:  N17
Envelope

Code Check: 0.781 (LC 21)
Report Based On 97 Sections

.012 at 12.057 ft

Dy
-.079 at 17.683 ft

Dz

.794 at 40.992 ft

C

-11.489 at 45.815 ft

11.72 at 8.038 ft

8.359 at 77.162 ft 7.358 at 0 ft r—l_\_\_/—\
-5.812 at 37.777 ft -4.875 at 36.974 ft
-15.064 at O ft
111.54 at 49.03 ft
009 at 37.777 ft 25.015 at 36.974 ft
T k-ft | Mz amme . k-t | My k-ft
-002 at 0 ft -20.399 at 18.487 ft
-120.67 at 8.038 ft
35.782 at 8.038 ft
272 at 77.162 ft 1.167 at 36.974 ft
fa ksi | f(y) ksi | f(z) ksi

-.189 at 37.777 ft

-1.167 at 36.974 ft

-35.782 at 8.038 ft

AISC 14th(360-10): ASD Code Check

Direct Analysis Method

Max Bending Check 0.781 (LC Rfgx Shear Check 0.044 (z) (LC 2lJax Defl Ratio L/9114

Location 49.03 ft  Location 0 ft Location 20.094 ft

Equation H1-1b Span 2

Bending Flange Compact Compression Flange Non-Slender Qs=1

Bending Web Compact Compression Web  Slender Qa=.945
y-y z-z

Fy 50 ksi Lb 77.162 ft 77.162 ft

Pnc/om  45.406 k KL/r 318.79 92.145

Pnt/om 919.162 k

Mny/om  155.689 k-ft L Comp Flange 77.162 ft

Mnz/om  145.788 k-ft L-torque 77.162 ft

Vny/lom 241k Tau_b 1

Vnz/om  344.91k

Cb 1.238
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MIN. 1/4" WELD LENGTH REQ'D = (48k + 16k)/3.71k/in
=17.3"
(2) WEBS = ~20" WELD LENGTH, OK BY INSPECTION
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LONGITUDINAL BEAM

Beam: M912C
Shape: W12x65 3429a1 201t
Length: 20 ft 117 at 10 ft
I Joint:  N88 Dy s====————m====in | Dz in
JJoint:  N97 -353 at 10 ft
Envelope ———
Code Check: 0.597 (LC 27)
Report Based On 97 Sections -3.679at 201t
7.107 at O ft

| o
Vy k Vz k
A k \‘\\I —

7.646 at 20 ft

3.295at 10 ft

-59 at 10 ft -3.295at 0 ft
-7.111 at 20 ft
24.053 at 10 ft
19.873 at 10 ft
.007 at 10 ft
T My k-ft
OatOft
-32.955 at 10 ft
-67.696 at 10 ft
13.636 at 10 ft
9.221 at 10 ft
4 at 20 ft
fa ksi | f(y) ksi | f(z) ksi
-.031 at 10 ft
-9.221 at 10 ft

-13.636 at 10 ft

AISC 14th(360-10): ASD Code Check
Direct Analysis Method

Max Bending Check 0.597 (LC R@x Shear Check 0.075 (y) (LC 38)ax Defl Ratio L/711

Location 10 ft Location 20 ft Location 10 ft
Equation H1-1b Span 1
Bending Flange Non-Compact Compression Flange Non-Slender
Bending Web Compact Compression Web ~ Non-Slender
y-y z-z
Fy 50 ksi Lb 20 ft 20 ft
Pnc/lom  360.173 k KL/r 79.516 45.432
Pnt/om  571.856 k
Mny/om  106.985 k-ft L Comp Flange 20 ft
Mnz/om  237.022 k-ft L-torque 20 ft
Vny/om  94.38 k Tau_b 1
Vnz/om  260.838 k
Cb 1.305
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TYP. X-BRACE

VBrace: M1094A
Shape:  L4x3x4 .243 at 29.394 ft
Material: A36 WTLS .071 at 29.394 ft
Length: 29.394 ft i .
| Joint:  N66_1 Dy in | pz "
JJoint:  NG60SA
Envelope -.164 at 29.394 ft
Code Check: 0.963 (LC 38)
Report Based On 97 Sections --468 at 29.394 ft
782 at O ft
Vy k Vz k
-35.078 at O ft
OatOft
Mz' k-ft | My" k-ft
k-ft
OatOft
463 at O ft
fa ksi
f(y) ksi | f(2) ksi
-20.756 at O ft
AISC 14th(360-10): ASD Code Check
Direct Analysis Method
Max Bending Check 0.963 (LC 38) Max Shear Check 0.001 (y) (LC 20)
Location 0 ft Location 0 ft
Equation H2-1* Max Defl Ratio L/10000
Bending Flange Compact Compression Flange Non-Slender Qs=.912
Bending Web Non-Compact Compression Web  Slender Qa=1
y-y' z-z
Fy 36 ksi Lb 14 ft 14 ft
Pnc/om  3.675k KL/r 262.911 118.62
Pnt/om 36.431 k
Mny'/om  1.227 k-ft L Comp Flange 14 ft
Mnz'/om  1.979 k-ft L-torque 29.394 ft
Vny/om  12.934 k Tau_b 1
Vnz/om  9.701 k
Cb 1
SHEE
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BUILDING TIE - STRUT

Beam: M806
Shape:  W12x40 179at 3t L
Material: A572 Gr.50
Length: 3 ft 009ato .
| Joint:  N545A Dy in Dy "
JJoint:  N16_1
Envelope -.054 at 0 ft —
Code Check: 0.075 (LC 38)
Report Based On 97 Sections -~115at01ft
18.305 at 3 ft
07 at 0 ft 011 at 3 ft
Vy k Vz k
-.07 at 3 ft -.011 at 3 ft
-52.5 at 3 ft
0atoft .008 at 1.5 ft
" i < vy <o
-009 at 0 ft -.008 at 1.5 ft
-.053 at 1.5 ft
1.565 at 3 ft
.0l2at1.5ft .009 at 1.5 ft
f(y) ksi | f(z) ksi
-012at1.5ft -.009 at 1.5 ft

-4.487 at 3 ft

AISC 14th(360-10): ASD Code Check

Direct Analysis Method

Max Bending Check 0.075 (LC B&)x Shear Check 0.004 (y) (LC 2Wlax Defl Ratio L/10000
3 ft

Location 1.531ft Location Location 0 ft

Equation H1-1b Span 0

Bending Flange Compact Compression Flange Non-Slender Qs=1

Bending Web Compact Compression Web  Slender Qa=.996
y-y zZ-z

Fy 50 ksi Lb 3ft 3ft

Pnc/om  340.216 k KL/r 18.543 7.028

Pnt/om 350.299 k

Mny/om  41.916 k-ft L Comp Flange 31t

Mnz/om  142.216 k-ft L-torque 3ft

Vny/om  70.21 k Tau_b 1

Vnz/om  148.209 k

Cb 1.136
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TRY 3/16" x 10" WELD
ASD CAPACITY = 2.78 k/in
Tallow = 10" x 2.78 k/in = 27.8 k/in
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BUILDING TIE - BRACE

VBrace: M1132C

L4x3x4
A36 Gr.36
14.318 ft
N11
N878C

Shape:
Material:
Length:

| Joint:

J Joint:
Envelope
Code Check: 0.370 (LC 35)
Report Based On 97 Sections

727 at 14.318 ft

Dy

——

-.822 at 0 ft

.157 at 14.318 ft

Dz

-.197 at 5.667 ft

3.279 at 14.318 ft

-13.469 at O ft

.018 at O ft
Vy k
-.018 at 14.318 ft

.008 at 14.318 ft

Vz k
-.008 at O ft

OatOft

OatOft

Mz’ k-ft

-.056 at 7.159 ft

.042 at 7.159 ft

-.01 at 7.159 ft

1.94 at 14.318 ft

ksi

-7.97 at O ft

.535 at 7.159 ft
-.406 at 7.159 ft

1.063 at 7.159 ft

f(z) ~e - S

-.896 at 7.159 ft

AISC 14th(360-10): ASD Code Check
Direct Analysis Method

Max Bending Check
Location
Equation

Bending Flange

Bending Web

Fy 36 ksi
Pnc/om 3514 k
Pnt/om 36.431 k
Mny'/om  1.227 k-ft
Mnz'/om 2.091 k-ft
Vny/om  12.934 k
Vnz/om  9.701 k
Cb 1.136

0.370 (LC 35) Max Shear Check 0.002 (y) (LC 21)
0 ft Location 0 ft
H2-1* Max Defl Ratio L/10000
Compact Compression Flange Non-Slender Qs=.912
Non-Compact Compression Web  Slender Qa=1
y-y' z-7'
Lb 14.318 ft 14.318 ft
KL/r 268.879 121.313
L Comp Flange  14.318 ft
L-torque 14.318 ft
Tau_b 1
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TRUSS CHORD

Beam: M328A 1
Shape: W8x31 2.867 at 20 ft

Material: A572 Gr.50 .373 at 20 ft \/
Length: 20 ft Dy in

| Joint: :
Join N15_1 - Dz in

JJoint:  N55_1
Envelope -1.722 at 20 ft ——'-'—'_\

Code Check: 0.925 (LC 33)

Report Based On 97 Sections -1.842 at 20 ft
85.834 at 10 ft
921 at O ft 2.722 at 10 ft
Vy k Vz Ik
-.416 at 20 ft -2.963 at 10 ft

-22.324 at 10 ft

18.746 at 10 ft

T k-ft | Mz =—————eeeeme=s K-t
-.002 at 10 ft -2.221 at 15.208 ft
-16.216 at 10 ft
24.253 at 10 ft
9.401 at 10 ft 1969 at 15.208 ft

ksi

ro I | ) ksi | f(2)

-2 445 at 10 ft -.969 at 15.208 ft

-24.253 at 10 ft

AISC 14th(360-10): ASD Code Check
Direct Analysis Method

Max Bending Check 0.925 (LC B®x Shear Check 0.025 (z) (LC 1¥ax Defl Ratio L/6854

Location 10 ft Location 10 ft Location 15 ft
Equation H1-1a Span 2
Bending Flange Non-Compact Compression Flange Non-Slender
Bending Web Compact Compression Web ~ Non-Slender
y-y z-z
Fy 50 ksi Lb 10 ft 10 ft
Pnc/lom  191.199 k KL/r 59.529 34.572
Pnt/om 273.353 k
Mny/om  35.124 k-ft L Comp Flange 10 ft
Mnz/om  71.309 k-ft L-torque 20 ft
Vny/om  45.6 k Tau_b 1
Vnz/om  125.03 k
Cb 1
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DIAG - S

VBrace: M1041
Shape:  LL3x2x4x6 5133at16.785 1t
Material: A36 Gr.36 e ———
Length: 16.785 ft 207atoft .
| Joint:  NBO4A Dy in
J Joint:  N794A D .
Enve|0pe -1.455 at 9.791 ft z n
Code Check: 0.860 (LC 24)
Report Based On 97 Sections -1.496 at 6.994 ft
8.23 at 16.785 ft
.058 at O ft .0l3at0ft
Vy k Vz k
-.058 at 16.785 ft -.013 atOft
-35.956 at O ft
Mz k-ft .054 at 8.392 ft
.00l atOft
T k-ft My - k-ft
OatOft

-.245 at 8.392 ft

-.054 at 8.392 ft

3.429 at 16.785 ft

-14.982 at O ft

ksi

1.322 at 8.392 ft

f(y) <~ KSi

-2.726 at 8.392 ft

.607 at 8.392 ft
f(z) —=——EERe—— S|
-.607 at 8.392 ft

AISC 14th(360-10): ASD Code Check
Direct Analysis Method

Max Bending Check 0.860 (LC 24)

Location
Equation

Bending Flange

Bending Web

Fy 36 ksi
Pnc/om  10.113 k
Pnt/om 51.737 k
Mny/om  3.086 k-ft
Mnz/om  3.102 k-ft
Vny/om  19.401 k
Vnz/om  12.934 k
Cb 1

Max Shear Check 0.007 (y) (LC 44)
8.917 ft Location 0 ft
H1-la Max Defl Ratio L/819
Compact Compression Flange Non-Slender
Compact Compression Web ~ Non-Slender
y-y z-z

Lb 15 ft 15 ft

KL/r 174.626 188.864

L Comp Flange 15 ft

L-torque 16.785 ft

Tau_b 1

SHEE

T B108




SHEET B109



DIAG - M/S

VBrace: M781A
Shape:  LL4x3x4x6 4.56at17.205 ft
Material: A36 Gr.36
Length: 17.205 ft A4latoft /
I Joint:  N43 Dy in
JJoint: N564 Dz in
EnVelope -.786 at 8.602 ft R
Code Check: 0.847 (LC 33)
Report Based On 97 Sections -2.197 at 17.205 1t
18.105 at 17.205 ft
.083 at O ft .019 at 17.205 ft
Vy k Vz k
-.083 at 17.205 ft -.019 at 17.205 ft
-58.873 at O ft
Mz k-ft .08 at 8.602 ft
.002 at O ft
T k-ft My - k-ft
OatOft
-.08 at 8.602 ft

-.356 at 8.602 ft

5.357 at 17.205 ft

-17.418 at O ft

ksi

.948 at 8.602 ft

fly) ~—— e K S
-2.161 at 8.602 ft

.485 at 8.602 ft

f(z) ksi

-.485 at 8.602 ft

AISC 14th(360-10): ASD Code Check
Direct Analysis Method

Max Bending Check 0.847 (LC 33)

Location
Equation

Bending Flange

Bending Web

Fy 36 ksi
Pnc/om  22.425k
Pnt/om 72.862 k
Mny/om  5.723 k-ft
Mnz/om  5.686 k-ft
Vny/om  25.868 k
Vnz/om  19.401 k
Cb 1

Max Shear Check 0.007 (y) (LC 33)
8.423 ft Location 0 ft
H1-la Max Defl Ratio L/1387
Compact Compression Flange Non-Slender Qs=.912
Non-Compact Compression Web  Slender Qa=1
y-y Z-z

Lb 16 ft 16 ft

KL/r 136.168 150.514

L Comp Flange 16 ft

L-torque 17.205 ft

Tau_b 1

SHEE
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DIAG - M/L

VBrace: M1078A
Shape:  LL4x3x5x6 2698 at 18.868 ft
Material: A36 Gr.36
Length: 18.868 ft 322 at 0 ft 5 :
I Joint:  N158_1 Dy in | ~% "
J Joint:  N1142 - 466 at 10.81 ft
Envelope ' '
Code Check: 0.977 (LC 33)
Report Based On 97 Sections -4.47 at 18.868 ft
18.012 at 18.868 ft
105 at O ft .025at0ft
Vy k Vz k
-.105 at 18.868 ft -.025 at O ft
-84.112 at O ft
Mz k-ft 12 at 9.434 ft
.009 at O ft
T kAt My - k-ft
-.009 at O ft
-.12 at 9.434 ft

-.496 at 9.434 ft

4.309 at 18.868 ft

ksi

-20.123 at O ft

1.107 at 9.434 ft

fly) ~—— R K S
-2.435 at 9.434 ft

.567 at 9.434 ft

f(z) ksi

-.567 at 9.434 ft

AISC 14th(360-10): ASD Code Check
Direct Analysis Method

Max Bending Check
Location
Equation

Bending Flange

Bending Web

Fy 36 ksi
Pnc/lom  24.271 k
Pnt/om 90.108 k
Mny/om  7.281 k-ft
Mnz/om  7.024 k-ft
Vny/om  32.335k
Vnz/om  24.251 k
Cb 1

0.977 (LC 33) Max Shear Check 0.017 (y) (LC 27)
9.237 ft Location 0 ft
H1-la Max Defl Ratio L/1110
Compact Compression Flange Non-Slender Qs=.997
Compact Compression Web  Slender Qa=1
y-y z-z

Lb 17 ft 17 ft

KL/r 142.638 160.892

L Comp Flange 17 ft

L-torque 18.868 ft

Tau_b 1
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DIAG - L

VBrace: M908SA
Shape: LL4x3.5x6x6 3.212 at 0 ft

Material: A36 Gr.36 579 at 17.205 ft
Length: 17.205 ft
I Joint:  N24 Dy —— in

J Joint:  N91 Dz in
Envelope -.842 at 4.122 ft e ——
Code Check: 0.952 (LC 33)
Report Based On 97 Sections -1.231at0ft
30.275 at O ft
A3l atOft .03 atO0ft
Vy k Vz k
-.131 at 17.205 ft -.03 atOft
-105.13 at 17.205 ft
Mz k-ft .128 at 8.602 ft
.014 at O ft
T e (-t My - k-ft
-.007 at O ft
-.128 at 8.602 ft
-.565 at 8.602 ft
5.648 at O ft
.98 at 8.602 ft .388 at 8.602 ft
fy) ~——emm——— s | f(z) ksi
-2.287 at 8.602 ft -.388 at 8.602 ft

-19.614 at 17.205 ft

AISC 14th(360-10): ASD Code Check
Direct Analysis Method

Max Bending Check 0.952 (LC 33) Max Shear Check 0.018 (y) (LC 27)

Location 8.782 ft Location 0 ft

Equation H1-1a Max Defl Ratio L/1320

Bending Flange Compact Compression Flange Non-Slender

Bending Web Compact Compression Web ~ Non-Slender
y-y z-z

Fy 36 ksi Lb 16 ft 16 ft

Pnc/lom  33.842 k KL/r 113.642 154.292

Pnt/om 115.545 k

Mny/om  11.349 k-ft L Comp Flange 16 ft

Mnz/om  8.52 k-ft L-torque 17.205 ft

Vny/om  38.802 k Tau_b 1

Vnz/lom  33.952 k

Ch 1
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TRUSS STRUT

Column: M916A
Shape: W8x31 3212at0ft
Material: A572 Gr.50 741 at O ft
Length: 14 ft
I Joint:  N24 Dz in
J Joint:  N14 Dy in
Envelope -.739 at 14 ft
Code Check: 0.616 (LC 29)
Report Based On 97 Sections -1.231 at0ft
84.623 at O ft
5.19 at 10.5 ft 127 at 14 ft
Vy I k Vz k
-5.788 at 10.5 ft -115 at 14 ft
-25.902 at 10.5 ft
16.914 at 10.5 ft
.027 at O ft .398 at 7.146 ft
T k-ft | My k-ft
-.005 at 10.5 ft -.423 at 7.438 ft
-18.632 at 10.5 ft
9.269 at 0 ft 8.13 at 10.5 ft
.547 at 7.438 ft
|y ksi | f(z) ——————me—— S|
fa ksi -.547 at 7.438 ft
-2.837 at 10.5 ft 813 at 10.5 ft
AISC 14th(360-10): ASD Code Check
Direct Analysis Method
Max Bending Check 0.616 (LC 29) Max Shear Check 0.129 (y) (LC 24)
Location 10.5 ft Location 10.5 ft
Equation H1-1a Max Defl Ratio L/78
Bending Flange Non-Compact Compression Flange Non-Slender
Bending Web Compact Compression Web ~ Non-Slender
y-y z-z
Fy 50 ksi Lb 14 ft 14 ft
Pnc/om  164.501 k KL/r 83.341 48.4
Pnt/om 273.353 k
Mny/om  35.124 k-ft L Comp Flange 14 ft
Mnz/om  75.767 k-ft L-torque 14 ft
Vny/om  45.6 k Tau_b 1
Vnz/om  125.03 k
Cb 1.551
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REAR TRUSS TOP CHORD

Beam: M1001
Shape: W8x31 2171 atOft
Material: A572 Gr.50 221 at 0 ft
Length: 20 ft .
J Joint: N545A
Envelope -912 at O ft
Code Check: 0.365 (LC 35)
Report Based On 97 Sections -1.63at0ft
58.26 at O ft
211 at 10 ft .75 at 10.208 ft
Vy k Vz k
-.259 at 10 ft -1.535 at O ft
-18.664 at O ft
7.855 at 0 ft
.001 at 10 ft 487 at 0 ft
T k-ft | Mz P m—— K-ft
Oat10ft -1.184 at 2.917 ft
-7.495 at 10 ft
10.163 at O ft
6.381 at O ft
517 at 2.917 ft
| f(y) — ksi | f(z) ksi
o I sy
a S! _517 at 2.917 ft
-2.044 at O ft
-10.163 at O ft

AISC 14th(360-10): ASD Code Check

Direct Analysis Method

Max Bending Check 0.365 (LC B&)x Shear Check 0.013 (z) (LC 2Max Defl Ratio L/10000

0 ft Location

H1-la

Location
Equation

Bending Flange Non-Compact

Bending Web Compact Compression Web ~ Non-Slender
y-y z-z

Fy 50 ksi Lb 10 ft 10 ft

Pnc/om  191.199 k KL/r 59.529 34.572

Pnt/om 273.353 k

Mny/om  35.124 k-ft L Comp Flange 10 ft

Mnz/om  71.309 k-ft L-torque 20 ft

Vny/om  45.6 k Tau_b 1

Vnz/om  125.03 k

Cb 1

0 ft
0

0 ft Location
Span

Compression Flange Non-Slender
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REAR TRUSS BOTTOM CHORD - WEB CONNECTION

Beam: M978C
Shape: W8x31 2.146 at O ft
Material: A572 Gr.50
Length: 20 ft .097 at O ft \
I Joint:  N790B Dy === N Dz in
JJoint:  N787A 39 at 0 ft
Envelope '
Code Check: 0.398 (LC 33)
Report Based On 97 Sections -1.65at0ft
71.381 at 10 ft
.216 at 10 ft .135 at 10.208 ft
Vy k Vz k
-.181 at 10 ft -613 at 10 ft
-21.7 at 10 ft
6.374 at O ft
.003 at 10 ft 564 at 0 ft
T k-ft | Mz . k-ft
-002 at 10 ft -.356 at 15.625 ft
-1.072 at 10 ft
8.246 at O ft
7.818 at 10 ft
.246 at O ft
‘ |y ksi | f(z) ksi
fa ksi -.246 at 0 ft
-2.377 at 10 ft
-8.246 at O ft

AISC 14th(360-10): ASD Code Check

Direct Analysis Method

Max Bending Check 0.398 (LC B&)x Shear Check 0.007 (z) (LC 4ifax Defl Ratio L/10000

10 ft
H1-la

Location
Equation

Bending Flange

Bending Web Compact
Fy 50 ksi

Pnc/om  191.199 k

Pnt/om 273.353 k

Mny/om  35.124 k-ft

Mnz/om  75.767 k-ft

Vny/om  45.6 k

Vnz/om  125.03 k

Cb 2.01

Non-Compact

0 ft
0

Location
Span

Location 10 ft

Compression Flange Non-Slender
Compression Web ~ Non-Slender
y-y
10 ft
59.529

Z-Z
10 ft
34.572

Lb
KL/r

L Comp Flange 10 ft

L-torque 20 ft
Tau_b 1
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REAR TRUSS BOTTOM CHORD - FLANGE CONNECTION

Beam: M983B
Shape:  W8x31 2.107at0ft
Material: A572 Gr.50 213 at 0 ft
Length: 20 ft .
| Joint.  N798A by =/ —————==1in |, in
JJoint: N786B
Enve|0pe '884 at 0 ft
Code Check: 0.135 (LC 25)
Report Based On 97 Sections -1.801 at0ft
18.297 at 20 ft
.219 at 10.208 ft .385at 0 ft
Vy k Vz k
-.327 at 10 ft -.313 at 10.208 ft
-40.872 at 10 ft
3.126 at 10 ft
bSlatOft
.004 at 10 ft
T K-ft Mz w k-ft
-.002 at O ft k-ft
-1.229 at O ft
-.873 at 10 ft
2004 at 20 ft 4.044 at 10 ft
_ 536 at 0 ft
fa ksi . .
f(y) E—— ksi f(z) ksi
-.536 at O ft
-4.477 at 10 ft

-4.044 at 10 ft

AISC 14th(360-10):

ASD Code Check

Direct Analysis Method

Max Bending Check 0.135 (LC RE)x Shear Check 0.008 (y) (LC 38lax Defl Ratio L/10000
10 ft

Location
Equation

Bending Flange

Bending Web

Fy 50 ksi
Pnc/om  191.199 k
Pnt/om 273.353 k
Mny/om  35.124 k-ft
Mnz/om  75.767 k-ft
Vny/om  45.6 k
Vnz/om  125.03 k
Cb 1.737

10 ft
H1-1b

Location

Non-Compact
Compact

y-y

10 ft
59.529

Lb
KL/r

L Comp Flange
L-torque

Tau_b 1

Compression Flange Non-Slender
Compression Web

10 ft
20 ft

0 ft
0

Location
Span

Non-Slender

Z-Z
10 ft
34.572

SHEE

T B121



SHEET B122



TRUSS HORIZ BRACE

HBrace: M1085
Shape: L4x3x5 1.206 at 0 ft
Material: A36 Gr.36
Length:  12.806 ft .005 at 12.806 ft _ \
J Joint: ~ N7868B 199 at 4.802 ft z "
Envelope —
Code Check: 0.337 (LC 52)
Report Based On 97 Sections -684 at 0 ft
4113 at O ft
.054 at O ft .007 at 12.806 ft
Vy k Vz k
-.054 at 12.806 ft -.007 at O ft
-15.164 at 12.806 ft
Mz' K-ft .098 at 6.403 ft
OatOft
T k-ft
OatOft % K-ft
-.16 at 6.403 ft
1.968 at O ft
i 1.956 at 6.403 ft 1.991 at 6.403 ft
(y) o - (i |1() < s
-.954 at 6.403 ft -1.746 at 6.403 ft
-7.256 at 12.806 ft
AISC 14th(360-10): ASD Code Check
Direct Analysis Method
Max Bending Check 0.337 (LC 52) Max Shear Check 0.005 (y) (LC 40)
Location 12.806 ft Location 0 ft
Equation H2-1* Max Defl Ratio L/10000
Bending Flange Compact Compression Flange Non-Slender Qs=.997
Bending Web Compact Compression Web  Slender Qa=1
y-y' z-z'
Fy 36 ksi Lb 12.806 ft 12.806 ft
Pnc/om  5.415k KL/r 240.87 109.33
Pnt/om 45.054 k
Mny'/om  1.514 k-ft L Comp Flange 12.806 ft
Mnz'/lom  2.953 k-ft L-torque 12.806 ft
Vny/om  16.168 k Tau_b 1
Vnz/om 12.126 k
Cb 1.136
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NOTE: WIND LOAD FAR EXCEEDS SEISMIC

/ CONSERVATIVE, MODEL POLISHED TO 169 KIP RXN

MAX. COMPRESSIVE STRESS = 172000 LBS (12" x 36") = 398 psi, OK BY
INSPECTION

WORST CASE LOADING IS BUILDING WIND REACTION + UNEQUAL SURCHARGE
FROM THE ASPHALT STOCKPILE. THE WALL WAS MODELED AS A 40FT LONG
CANTILEVER RETAINING WALL WITH FULL HEIGHT SURCHARGE FROM THE
ASPHALT MATERIAL. THIS IS VERY CONSERVATIVE AS THE STOCKPILE CAN
ONLY REACH THE FULL HEIGHT OVER A SHORT LENGTH OF THE WALL AND THIS
NEGLECTS ANY OUT OF PLANE RESISTANCE FROM THE ADACENT WALL OR SOIL

EMBEDMENT ON THE OPPOSITE SIDE OF THE WALL.
SHEET B124
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AGGREGATE STORAGE BUILDING
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Envelope Only Solution
Reaction and Moment Units are k and k-ft (Enveloped)
SMG ENGINEERS SK-2
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Envelope Only Solution
Reaction and Moment Units are k and k-ft (Enveloped)
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Reaction and Moment Units are k and k-ft (Enveloped)
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c : SMG ENGINEERS Septf? 2018

Dosign:r . BS 38 PM
lR'S Job Number : 18-1828 Chmdar

Model Name : AGGREGATE STORAGE BUILDING

S _— e ————————————

LATERAL LOAD REACTION TO
1\ BIN WALL ENVELOPE
—Envelope Joint Reactions
o deint . XK LC g 20 LC MX[ef] LC MY[Rl LC MZEkfj LG
1| N668 “?E?_;__LS&_,JBE@ 65 629 161 0 155 .001 |72] 0 | 55
2| min| -1.706._ 66 1318166/ 0 (55 -001 [59] 0 55 |
3 | N785A |max| 3598 69 16049 65 1547171, 0 |55, 002 70 O | 55
-4 min| -2.389 (70 -28224| 66 -704 [65] 0 (55| -023 (69 0 | 55 |
6§ | N6 1 |mex 1084 69 108717 65 9491 61 0 55 .026 70 0O 55
.6 min|-30.618 70 1733 | 66 1207560 0 55 -266 (59’ 0 55 |
L7 | N582A max/33.118 69102279 59 99 61, 0 |55 .037 70 0O 55
8 | Amin| -1.02 |7 = ! 85 -234 |89 O 55
P-%______ya_ imax| 2.308 |69 aauai 65 | 737 71l 0 ;55 01385 g | . g |
| + | 99,
11 | NBS44A max 3418 63 89,47 85 10333 71, 0 55 009 64 O 58
L12 ‘min| -3.87 |62 -6.06 86 | -61 72| o Is5] -008 61! O 55 |
13 ﬁ&ﬁi&_._mﬁﬁﬁ.ﬁﬁz_ﬁijs 525 87 . 6145 61, 0 55 003 62 O 55
14 1 min -18.804 70| -3.408 66 | 5325 66| 0 55/ -005 59/ 0 55 |
15 . N783A max 3168 69| 7587 B85 10518 71, 0 55/ 2941 71| 0 55
16 | ‘min_-4.087 |70 2759 88 | -691 (72| 0 |55/ -2699 72| 0 55
17 | NB76A max 1618 6973291 65 297 71 O 55, 009 62, O S5
18 | min_-1.441 |70 - L= 72! 55| -015 (59| 0O 55
19 N6 max 175 169/70768 65 4869 62 0 55 0 71 0 55
20 min| -1.177 (70140781 66 10883165 0 (55 -002 (72| 0 | 85 |
21 N4 2 max 2459 63 7029 | 65 13252162 0 55 0 (62 O 55
22 lmin| -261 160/ -1059 | 68 1067 (64| © |55/ -003 65 0 | s5 |
23 | N170A _|max _&M&@;ﬁ 85 16.348 (62. 0 |55/ 002 64 0O 55
24 | Imin___.&ﬁ? 70 -10.071. 68 1176166, 0 185 0 162! ©0 | &5 |
"25 N3 1 |max 3384 68 63,964 65 10126 |62, 0 |65 003 88 O = &5
26 1 lmin| -397 (701 -3.565 | 68 -947 (66 0 156/ -002 g2 0 | 55 |
27 | N78 1 |mex| 808 69 55207 69 10319680 55 0 61 0 55
28 | ‘min/-15.708 70 -227 | 70 688550 0 |55 0 |70 0O | 8 |
29 | N70 1 |max 784 69 $3.093 69 1142 68 0 |85 003 89 O 55
30 | Imin/-15.465 70 | -2.695 70 | 8691 59| 0 55 0 85 0@ 55 |

RISA-3D Version 16.0.5  [Q:L.\.\.\CALCS\Ben\BLDG 123 Model Rev0 9.27.18.r3d]| SHEET B13g8age 1



: SMG ENGINEERS Sept 27, 2018

Dealgner - BS 5:40 PM
lRlSA Job Numbaer :© 18-183B Checked By:

Model Name : AGGREGATE STORAGE BUILDING

LATERAL LOAD REACTION TO

,1, BIN WALL ENVELOPE
—Envelope Joint Reactions
CJdoint  XPd LG YKL _J.c___.m_u:mm;g MR LE. lek-ﬂl -

1| N§68 max 1.381 lg 8 65 629 61 55| 001 72| 55 |

2 | (41.369) 66 -1,318 66 o 55| -.001 sa n 55

3 N785A Irm 3.508 | 59 00 65 155471 71l 0 155 002 [70[ O 55_

2 NBBA 1 _65_]

I | |

7 N2 i mex| 26,818 69 30. az 70 6123 68 550 67 |66
| .8 | min| -4.07 B0 24246 69 17, 55, 0 152 55 |
9 | N551B |mex| 5823 63 1714 68 ,QQL 71 5502 |85 55
0 min| - | 551 -.006 (701 5 |
11 N66 1 |max 2&.71&,53}&.371 70 10,425 68 ss.m 59 55
121 min|_-.814 701-21.064 89 | -7.054 59| 1857 70' 55 |
13 | N4 1 max| 17.713 69 32.81 59 12.915 61 .55 0 _.66 55
14 | imin| -1.682 1601-20.297 68 | -4.201 60 Iss] 0 62| 55 |
| 15 ’ N74 1 __max 26842 69| 37.455 70 11.277_68 66| 002 1621 55

16 | ‘min| -842 [70/-18542 69 | -8.507 |59 56/ 0 m! 55 |

1; i N582A  max 33113 691102279 59 9.9 ]61i o

1 |

20 | min_ -3.434 |70 |-

o

o

o

o

"-l

'-4

=
ooooooccconbaooooococcoccpa

0
0
0
0
0
0
Q
0
0
0
19 | NG4OA max 3326 €8 1,2._2,13, 68 ,29#,1?1; g 55 011 66,
0
0
0
0
0
0
0
0
0
0

(21 1 N1 1 ] 1,855 |69 | 47.925 ) 6.224 |68, 55| 0 |68 55
22 \min-17.668 70 -11.708 | 70 -3.861 59| 55| 0 |70] 55 |
023 N3 max 2308 69 93.095 737 |71l 5&__.!!11_55 55
24 _ nurﬂ._,.&aa__MM 1.856 |72 1557 .008 [ ss |
|25  N750A max 11,455 |69 38,247 65 977 |68 ( 55_&11_& 55
26 | imin| -523 70 -10.792 66 -7.414 |59 56 0 |70 | 55 |
27 | N4 2 |msx| 2.459 63 7029 65 13.252 62 550 |62 55
28 | min| 261 60 -1059 68 | -1.087 64 -003 |65 — 85 |
| 29 | N170A__|max| 3261 68 69,595 85 16.348 62 55002 64 55
130 | imin| -567 70-10071 68 | -1.176 66! l 55 |

RISA-3D Version 16.0.5  [Q:\..\.\..\CALCS\Ben\BLDG 123 Mode! Rev0 2.27.18.r2d] SHEET B13®age 2



. SMG ENGINEERS Sepl 27, 2018
D-oslqulr : BS 41 PM
|IIRISA w8 S
ModelName _: AGGREGATE STORAGE BUILDING
1\ LATERAL LOAD REACTION TO
BIN WALL ENVELOPE
—Envelope Joint Reactions
o Joint e YK LC 2 LC MX[KM LC MY [ft] LC MZ[kf]  LC
1 N582A g 3118 69 102,229 56 99 (61, 0 155: 037 70 g _ gg |
2 = m'_n_sﬁ_zas_l_sa |
"3 N66 1 max 28?18 69 33,32:1 70 _____1_!1..42& 68 0 55 003 59 O 55
4 |mi . 59 0 155 0 170l 0 55 |
S | N74 1 mLZE&iZ 69 37 455 70  11277/68. O 55 002 62 O | _.5,5._.
| 6 | | 58] 0 85T o 1701 o | i
| 7 N2 1 [max 26 618 69 3962 t 70 . 6123 68, O 55! 0 67! O | __55_‘
8 | min| -4.07 . 60.-24246| 69 1768159, 0 |55 O (82 O | |
] N85 [mex 24386 66 2083 65 1673562 0 70 0O [55 O | _5,5 ]
10 | min/ -8.968 61 1.697 66 |-19982/59] 0 (62, 0 |85 0O | 55 |
[ 11 N8BA  Imax JBJJ‘]ZJL&ZM 61 5.207 B8 Q0 |68 .003 |69 0 65
| 42 | min! -705 67 -26.288 88 1532 56/ 0 |85 -001 |66, 0O | 68 |
13 | N4 1 max 17,713 69 3281 59 12015 61 0 55, 0 660 | 55
14 | 1682 60-20297 68 | -4201 60 O 55 O (62 O . 55 |
15 N84 max 13772 66 28467 86 11964 62 0 66, 0 B5 O 81 .
16 ‘min| 8652 (6711849 70 12114659 0 81 0 81l 0 86 |
| 1; | N558 imax| 13.672 66_ 16,288 65 - 8863 62, 0O .SSMLQ%__,,ZOT____g “% ]'
; . IR ; | | liﬁ, .!Hi .53
19 | N2 max 13,345 69 28.532 70 4909 68, 0 55 0 B3| O 55 |
L 20 min__-4,262 62 -2.494 66 -14921/59! O 85, O 62! 0O 95 ]
| 21 N5 mﬂx 114%&&15 81 9951 68, O 55| O 69 0 55 |
22 ! 66  1.25587/59] © 55| 0 .70/ 0 55
23 | NO1 1 max LL&Z_ ﬁLﬁﬁﬁﬁ 65 11.024 62| 0 55| 018 70, O 55
24 | 62 6675 66 1-15.301 1591 0 55! -007 68| O 55
. 25 | NB75A  max 11314 6928238 70 7813 68/ 0 55 083 71 0 55
26 | mln._.ﬂﬁl__lo_[_-ﬁ.&éj_u.ﬂl.i& 0 56| O 67 O 55
27 N667 max 11.669 6933874 61 9436 68 0 55/ 001 62 0 55
28| minl -718 1701 -8434 | 66 |-23487|59] 0 188] 0 1701 0 55 |
29 | IN750A max 11.455 |69 |38.247 65 977 68 0 55| 011 88| 0O 55 |
30 | ‘min -523 |70.-10.792 86 7414 |59 o 55| o0 (70| O 55 |
RISA-3D Version 16.0.5  [Q:\...\...\..\CALCS\Ben\BLDG 123 Model Rev0 9.27.18.r3d] SHEET B135age 3



. SMG ENGINEERS Sept 27, 2018
: BS 6:41PM
IllRIS JobNumber : 18-183B Checked By:
Model Name : AGGREGATE STORAGE BUILDING
v LATERAL LOAD REACTION TO
BIN WALL ENVELOPE
—Envelope Joint Reactions
Joint Xfd LG YD L 2 Mm_ui LC MY[kff) LC MZIcfl  LC
1 | N6 1 [max ﬁQ.JQSJJ.?..- 65 9491 61 55 026 700 8
2 | 14 I . lsgl o | 55 |
T3 | NG5B4A_ max — 69 85525 67 6145 61, 0 _ _55,'. 003 sz'___o. _ﬁ__5§_
4 | min -18.804 | 7 al_;m___sﬁ_luas_es 0 .55 -005 59 0 I
5 N1 1 max 1855 |69 47925 69 6224 68 O 55, 0 68 0 55 i
8 min -17.669 | 70 [-11.708 70 .st_[ 0 155 0 70/ 0 gg |
L L NP max 69 | 31.787 | 69 . 9 la&_n 002 68 0 5
8 m___mmﬁ* %0 -ta08 1881 0 s ~00p 70 0 &5 |
.9 | N5 1 868 69 36474 67 17686 168 0 55 081 (58 0 _ji_‘
10 = 14371/59. 0 55 -01 (70| O | 55
11 . _N70 2 max| 622 sa,aoaza 89 12703‘53 0 |55 005 65 O 55
12 | i 7 0 Is8! o0 (700 0 | &5 |
13 | N78 1_|max| 808 asm 69 10.319_._6_8. 0 /56 0 61 0 | 55
14 | Imin/- ; sl 0 Iss1 0 I70l 0 | 55 |
15 | NS5S51A |max| 627 692&3&4 89 7567 68, 0 55/ 11 58 O 55
16 | Imin|~ . 59 0 85! -072 (61O 55 |
47 | _N70 1 max 784 §9+ia.093_ 69 | 1142 8] 0 55/ 003 59' O | 55
18 | min -15.465 |70 | -2.695 70 | -8691 59! Q 55| O 55 0 55
19 | N756 max. 585 69/40155 . 67 ;45_16&__0___.5&._,098_ 68 0 ' 55 |
20 | -14.857 | 70 | -7.121 86 | 676 Q155 -002 70| 0O 55
21 N742 | max 533 69 31.204 87 | 4975 ea 0 55| o011 |69 O . 65
22 \min -14.633 70| -3.94 66 | -2419160 0 /55| O (70| © 55 |
23 N748  max| 574 69 40418 67 9715 68 0 55 .008 69 0 55
24 | min|-14.621 70 -7.431 | 66 -8. 0 |55 001 |70l o0 | 65 |
25  N62  max L 868 68 35.60? 85 7852 68 O |55 007 69 O | 55
26 | i . 68 395258 0 |55 -001 |70, O | 55 |
27 | N78 |mex| 798 61 3ah135 85 7921 88 0 (55 003 169 O | 55
28 | in -13.866 | 3796159 0 155 -002 170/ O | 55 |
29 | N91 1_|max| 11.92 63 1&.666 85 11.024 62, 0 55 016 70/ O 55
30 | min -11.218 62| 6,675 86 |-15301.50| 0 Is5 -007 69| ©0 | 55 |
RISA-3D Version 16,0.5  [Q:\...\.....\CALCS\Ben\BLDG 123 Model Rev0 9.27.18.r3d) SHEET B1368Qe 4




. SMG ENGINEERS Sept 27, 2018

Dus:gmr : BS 6:41 PM
RI Job Number : 18-183B Checiked By:

Model Name : AGGREGATE STORAGE BUILDING

LATERAL LOAD REACTION TO
Envet joint Reacti 't BIN WALL ENVELOPE
Jalnt XK. LC YK LC 4 L MXOL LG MY Il LG M20ell LG
H_J!% mex 3454 69 47.542 59 3,886 D |86 0 67 55
2 ! min, -3.453 |70 13059 68 | -Z73 0 |55 -03 (70 o 55 |
3 N51 |max 868 69 36474, 67 17686 68 0 55 .081 158 0 55
4 = ' 14371 59] 0 55 -01 (70 0O 55 |
5 | N157A |mex 10.52 |69|42.236 61 17.567 53 0155 .0 0 55
6 - 70 -8.745 66 |-1444550] 0 (551 -006 70| O 55 |
7. N8BS _ max| 24,386 66 20.83 65 (16735 62 0 |70, 0 (55 0O 55
8 | \min| 8968 (61 1.697 _ 66  |-10982' 50| 0 (62 0 55 0 55 |
9 | N170A |max| 3251 68 69.595 85 16.348 62 0 155 002 64 0 55
10| min| -567 (70 -10.071 68 | -1.176 66/ 0 |55 0 62| 0 55 |
' 11 __N785A |mex| 3598 69 16049 65 15471 71] 0 55 002 (70 0O 55
12 | min. - | . = 9. 0 | &8 |
:3_ N133 [max 847 63 33.368 59 13407 71, 0 |55 .077 |83 O 55
114 | - [ - 0 55
15 | N681A |max| 3078 69 44487 59 13346 71, 0 |55 755 71, O 55
16 | min| -3.077 (70 16878 | 68 | -1832 72| 0 |55  -64 (72| 0 55 |
A7 N4 2 |max| 2459 63 7029 65 1325262 0 55 0O :52 Q| 55
18 | in| - | -1.067 64| 0 (55 - o0 | 8 |
;g NB73 _|max| 383 (B9 52046 59 13.248 71,0 655 008 | 63,__3____' ______ gs E
21 | N4 1 |max 1? 713 .69 3281 58 112915 .61, 0 550 66, 0 55
(221 | | o Iss" o g2 0 | 55 |
23 . N70 2 'max, 622 169 30878 69 12703 68 0 |55 .005 65 0 55
24 | numjﬁgﬁa_m_a.zzs__m__ﬂ.ﬁa_ﬁa g _Ishl o ol g 1 &5 1
25 | NBOA |mex 650 69 30983 67 12.088 68,0 155003 162, 0 | 55
' 26 | 1 I -001 (70,0 55 |
2?._,_ N66 2 629 |69 30964 67 12,072 55 0|55 .007 85 0 55
-617_. 70 -4.174 66 9373 59| 0 |55 0 1701 0 5 |
Rs_ﬁ__Nasm_ ‘max| 9163 63 29808 59 12034 62/ 0 |55 .04 B3| O 55
lmin| -8.624 62 -9492 | 62 -616 72| 0 |55 -ms 182 0 55 |

RISA-3D Version 16.0.5  [Q:\..\.\.\CALCS\Ben\BLDG 123 Model Rev( 9.27.18.r3d] SHEET B1¥age 5



. SMG ENGINEERS Sept 27, 2018

Company
" Designer : BS E:42 PM
lR'S Job Number : 18-1838 Checked By:

Model Name : AGGREGATE STORAGE BUILDING

LATERAL LOAD REACTION TO

\ BIN WALL ENVELOPE
—Envelope Joint Reactions
o imt XK. LC . YM LC 21 LC. MX ) u:. Muk-ﬂi R
;| N5 Imax| 12,429 |69 34.215 81 68 0 0 hi 55
2| 'min| -1,005 (59| -6 _ s ) lssl 0 170! o 55 |
"3 | NB67 max 11.669 69 33.874 81 68| 0 55 um 82] 0 55
4| min| -718 (70| -8434 | 66  -23487'59| 0 |55 70 0 55 |
L5 MMM 66 11964152 0 66 _0 650 | 61
g | [min o Ie1l_0 611 0 | 68 |
17 N@ﬁ%tw*ﬁi_ 16 130, 62_0 700 IS6! 0 | 55
'8 | ‘mi 86 -19982'59. 0 62 0 [55] 0O 55 |
9 | N675A J‘E.JAMM__Q — 1 7.813 5&._ 0 _[55] .083 [71 0 55
.10 | min| -691 70 -6851 | 66  -19483'58 0 |55/ 0 67| O 855 |
11 N124  max 1,895 69 34,499 61 2619 71, Q 65 .008 70 O . 55
121 min| -1.896 (70 2827 | 60 17 . | g9l 0 | 85 1
13 N2 1 |max 26618 69 3062 | 70 6123 68 0 55 0 67, 0 | 585
14 min| 4,07 160/-24.246| 69 11768150 0 85' 0 |62 0 | 55 |
15 N671_ max| 2,087 (69 2815 61 2804 71 O 556 032 |89 O | 55
16 | min. - 7 - 72 |55 g7 o0 | &5 |
17 NB6A  |msx 18 M}Z%S 61 5207 68O |68 003 69 O 65
18 'M_Jﬁml_ﬁﬁ.___ﬂi&_.ﬁ 0|65 -001 66! 0O | 68 |
19 . NSt 1 ﬂE"MJﬁ.ﬁﬁi .. 11024162 0 (S5 .016 |70 O | 55
20 | | - 59 0 |55/ -007 (69 0 | &5 |
21 N2 max 13345 6& 28.532 | 70 4909 68, 0 S5 O (63 O | 55 |
22 Imin| -4.262 621 -2494 |66 |-14821/59] 0 55| 0 62| 0 | 55 |
23 N157A _max 1052 42236 | 61 17567 68 0O |55 068 59 0 | 55
24 |M.§?ﬂ;ﬂﬁ§ 66 -14.445/59] 0 (550 -006 (70! 0 | 55 |
26 N5 1 |mex 868 69 36474 67 17686 (68 0 55/ 081 59 0 55
26 Imin{-16.444 |70 5424 | 60 _ [-14.371/59] o 155 -01 |70 0 | 55 |
Mﬁm ‘max 1.033 §9 40.845 61 2189 71 0 /55| 2,048 (71, 0 55
imin_ - 13607 B0 -13813/72] 0 55/ -1.931 7z| 0 |55
29 | N551B  max 5823 63| 17.14 68 309 (71 0 55 .02 65 0O 55
30 | Imin! -2,856 |60 1-22.588 59  1-13.495/59| 0 |55/ -006 170, 0 | 55 |

RISA-3D Version 16.0.5  [Q:\...L.\..\CALCS\Ben\BLDG 123 Mode! Rev0 9.27.18.r3d] SHEET B138age 6
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 AGG BUILDING FOUNDATION Revi.r34

Sept 27, 2018 at 7:21 PM

SK-

AGG STORAGE FOUNDATION

ESMG ENGINEERS

Loscts: LC 1. DL + MAX COLUMN LOAD
Rasults for LC 1, DL + MAX COLUMN LOAD
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