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The goal of this project was to earn realistic design experience e s SR T A R e A I s P O I

that focuses on professional practice within the industry of Civil | . =~ .. " E ; it e - | g
Engineering. This includes working in multidisciplinary teams in (SRS v o ol VL el VT Rt i : ; | ,

order to manage and complete the project on time. The task at S . O A A A A  a SRR

hand was to complete all of the load calculations and structural
member design necessary to construct an Industrial Office
Building in North Jackson, OH. The structural members within the
building include a steel truss roofing system, concrete masonry
walls, columns with base plates, and a reinforced concrete slab on
grade. All of these members must be able to withstand the
necessary snow, wind, dead, and live loads specified within the

Load Calculations
Il Dead Load(D) - Self-Weight of individual members

! Includes load for HVAC units of 2~5 psf per joist - *‘-\/ﬁ.’" h_ wi—y Vel mees = S6 )
Il Roof Live Load(L,) - 20 psf (ASCE 7-10 Table 4-1) , e I N - '_ e A A

I Snow Load(S) - 20 psf (ASCE 7-10 Fig. 7.1) 'F\'f | 36" 5

I Wind Load(W) - 120 mph (ASCE 7-10 Fig. 26.5-1B) |

Il Loads distribute through the structure from the roof to the steel Joist
truss roofing system to columns and into the foundation

Il Concrete Masonry walls were to be considered Non Load-

Bearing
| Designed to withstand wind load only .. —_— 70°~0" TOTAL iENGTH
!l Loads factored using LRFD load combinations from ASCE 7-10 - - g S e = = - - - /\
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ol 1.2D+1.6L+0.5(L, or S)

ol 1.2D+1.6(L, or S)+(L or 0.5W)
ol 1.2D+1W+L+0.5(L, or S)

ol 0.9D+1W

LRFD DESIGN METHOD

: . o .:~..........-.t\t..-j..j.tff...-...‘th..'-....t..j....-..\.\.........\.--..a.\..»......~..-..\.-.-......\.....-.\ -“T..\.-j-tjt...\.....-..\ PR PN EXORT RN DS TP -.....\..».,-.-.-..\..s.~.-......-...4.:.:..'- DAL ...,..u.u\.\.-,:. h’\ ;H-.". --nf::;:-...“[..‘::_“h:'-i
I R :,..,.‘,\.,i ;;(; ,\ e 1:,.5:&:,‘ :: NSNS T T .- ; ~. : .J T .!.’. .‘,.,..,', ,,,\,’\,\,,’; SRS ;.;:,;.,-,.-\.;.,.’ P S .,(,.;,.,“'.,’,,._\.,\;,’; }";""i
! Available strengih s referenced as the des : o '?{"ii‘:";&-ﬁ*};fi‘?*\*' ER ia o
B 1- .;1 ;‘; ) ; 5‘5 _____________ " 1_ ;.1 ;‘.; .; .; ) . . ":' 5 S 18\ \ k;" ......... 1}.' Y I"Ullu"lulu"”uu S ‘x‘, -’ '.; .' ' ______ . _-\_.‘ _zpa\;_ ................................................................................... p
I Aval_ able strength is referenced as the design gtrengt & AL I s \\\\\\\\\), ! \ \\/ Qe \\\\\\\\\\:\\ \ /
Il Design strength must equal or exceed the required strength of MRS / NS \
a given member S ‘
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o' R, =required strength using LRFD load combinations

u -
ol R, =nominal strength Structural Software Modeling
o' # =resistance factor 1l 3-D Structural modeling software used to verify design
ol #R, = design strength I All members modeled separately to verify the accuracy of hand calculations

Il Used to optimize the design of large scale projects
I Design based on limit states principles

Strength limit states
Load carrying capability and safety
Serviceabllity limit states
Performance under normal service conditions
Il Structures designed to ensure that no strength or serviceabillity
limit state Is exceeded
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