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Apex Engineers, Inc.

1600 Ballimore Ave, Suita 102
KKansas Cily, MO 64108

Ph. 816.421.3222
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A
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Descriplion: Suspendedfab

CODE REFERENCES .-

Project Title:
Engineer:
Project Descr:

Project ID:

lgF_B

Licensee : APEX ENGINEERS IF

. Calculations per ACI 318-11, IBC 2012, ASCE ?-10
Load Combination Set : ASCE ?~10

Material Properties - T

fo  1n = 3.0 ksi 'd; Phi Values Flexure:  0.80

fr=fec™ *7.50 = 410.792 ps Shear: 0.750

4/ Density = 145.0pef By = 0.850

A LiWt Factor = 1.0

Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40,0 ksi

fy - Main Rebar = 40.0sl E-Simps =~ = 29,0000k

E-ManRebar =  29,000.01l st Barsize 9
Number of Resisling Legs Per Slirrup = 2

¥

%

24'wxG6'h

Span=12.0 ft

D(O.MEE L(0,08) £ Dta.1§5% Lgo.ﬂaé
g 24"wx6'h

Span=10670 ft

_Cross Section & Reinforcing Details =15
Rectangular Section, Width =24.0in, Helght=6.01n

Span #1 Relnforcing....
244 at 1,50 in from Boitom, from 0.0 fo 12,0 ft in this span

34t at 1.50 infrom Top, from 7.0 to 12.0 ft in this span

Span #2 Reinforcing....
2444 at 1.50 In from Boliom, from 0 0 lo 12 0 ft in this span 344 at 1,50 infrom Top, from 0.0t0 5.0 ft in this span
Applied Loads . e Service loadsentered. Load Factors will he applled for calculations.
Load for Span Number 1
Uniform Load 1 D = 0.07250, L= 0.040 ksf, Tribulary Widih = 2.0 ft
Load for Span Number 2
Uniform Load : D = 0.07250, L D 040 ksf Tnbu!ary W‘dlh 201 .
“DESIGN SUMMARY - ) Design OK
Maximum Bending Stress Rallo = 0 68? 1 Maximum Deflection
Section used for this span Typical Section Max Downward Transient Deflection 0.0191n Ratio= 7698>=36
Mu : Applied 3.802 k-ft Max Upward Transint Deflaction -3,007 In Ratio= 17973>=36
Mn * Phi : Allowable 5.243 k-fit mz 30""2\"&3};“ ;ff["g' I?:ﬂt?ﬂion 0.042in Rat%ﬂ = 3390>=60
ward o o i = =
Locatlon of maxdmum on span 4,890 t P BRiCAian AUm Ratio= 50093>=60
Span # whers maximum occurs Span#1 '
- Maximum Forces & Stresses for. Loadl Combinations
Load Comblnation Location (ff)
Segment Length Span# in Span
MAXImum BENDING Envelope
Spanit 1 12,000
Spanit 2 2 10670
+1.40D+1.50H
Spanit 1 1 12.000
Spanit 2 2 10,670
+ 20D+0 50Lr1,60L+1.60H, LL Gomb Run (*L)
Spanit 1 1 12.000
Span# 2 2 10.670

+ 2004{1 . 50Lr+4.60L+1.60H, LL Comb Run (L)
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‘CODE REFERENCES
Calculations per AISC 360-10, IBC 2012, ASGE 7 10
Load Combinafion Set : ASCE T 10

‘Material Properties =+ i

Analysis Method : Allowable Streng!h Demgn Fy : Steel Yield : 36.0 ksl
Beam Bracing:  Complelely Unbraced E: Modulus : 29,000.0 ksi

Bending Axis:  Major Axis Bending

D{1.09) L{0.6) 1 - 1.09) L{0.6]
¥ ¥ ¥ T R ¥ ¥ T ¥
smatgsuﬂ ; Spar:; g;yun : S GO pa.‘mn o
‘Applied. Loads Ry Rl R BRAegal Service loads entered. Load Factors will be applied for calculations.
Beam self welght calculated and added to loading
Load for Span Number 1
Uniform Load : D =1.090, L =0.60 k/ft, Tributary Width =1.01t
Load for Span Number 2
Unlform Load : D=1.090, L=0.60ldfi, Tributary Width =1.01t
Load for Span Number 3
_ Uniform Load: D=1, 09(] L 0. 80 kfﬂ, Tr]hutary W‘dth 1.01t
~DESIGN SUMMARY - gt Desian OK
Maximum Bending Stress Ratio = 0.707: 1 Maximum Shear Stiess Rafio = 0.423:1
Section used for this span Wax21 Section used for this span Wax21
ia : Applied 25.898 k-ft Va : Applled 12,694 k
Mn / Omega : Allowable 36.647 k-t Vn/Omega : Allowable 29808 k
Load Combination +D+LHH Load Comblination
Location of maximum on span 12,2501 Location of magmum on span 12,260 1t
Span # where maximum oceurs Span i1 Span # where maxdmum occurs Span #1
Maximum Deflection .
Max Downward Transient Deflaction 0.074 in Ratio= 1,988>=600.
iMax Upward Transient Deflection -0.004 in Ralio= 33,499 >=600,
Max Downward Total Deflection 0.211 in Ratio = 897 >=600.
May Upward Total Deflection -0.012 in Ratie= 11747 >=600.

-Maximum Forces & Stresses for Load Combinations.
Load Combination Max Strass Ratios ] Summary of Moment Values

Segment Lengin Span# [ v Mmax+  Mmax-  MaMax Mix  MndOmega Cb  Reg (WA Max
+D+H y
Dsgn, L= 9.80ft 1 0.363 0,183 13.28 .12 13.26 6104 3655 1
Dsgn.L= 2451 1 0.459 0.274 000 -16.82 16.82 8120 3665 1
Dsgn.L= 333t 2 D45¢ 0230 0.00 -16.82 16.82 6120 3665 18
Dsgn.L= 5681t 2 pd1e 0108 436 014 4,36 6120 3685 18
Dsgn.L= 3161 2 0428 0264 -0.00 -15.61 1561 61.20 3665 18
Dsgn. L= 243 3 0426 0264 019 1561 1581 6120 3685 1.8
Dsgnl= 0321 3 0,332 0174 12,16 12,18 61.20 3665 1.1%
'E‘D'H-"}‘H —"-"
Dsgn. L= D.80 1 0.560 0.282 2045 .18 2045 6104 3655 144 ¥
Dsgn.L= 2451 1 0.707 0423 0,00 2590 25.90 6120 3685 176
Dsgn.L= 3331 2z 0.707 0.354 000 -25.90 2590 61.20 36656 1.02
Dsgn.L= 6681 2 0483 0163 6.72 -0.22 672 6120 3665 114 :
Dsgn L= 3.161 2 0.658 0406 0,00 -24.03 2403 6120 3665 181 ¥ :
Dsgn L= 2431t 3 0658 0406 0.30 24,03 2403 6120 3665 175 1 ]
Dsgn.L= 0321 3 0,51 0269 18.73 18.73 6120 3665 1.4 1.00 801 447 2981
+D+LrsH
Dsgn L= 0801t 1 0363 0183 13.28 012 1326 6104 3655 114 100 546 4471 2081
Dsgn.L.= 24510 1 0.459 0274 -0.00 -16.82 16,82 61.20 3665 176 1.00 8.18 4471 2981
Dsn. L= 3331t 2 0.459 0.230 0.00 -16.82 16.82 61.20 3665 1.2 1.00 686 4471 2081
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Calculations per AISC 360-10, IBC 2012, ASCE 7-10
Load Combination Set : ASCE 7-1 U

Material Properties .- . R
Analysis Method : Allowahle Strength Demgn Fy : Steel Yleld : 36.0 ks
Beam Bracing:  Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi

Bending Axls:  Major Axis Bending

D{0. 21)
¥

Span=10.01

Wwaxi5
“Applied Loads .00 i e Ty . Sarvics loadsentered. Load Factors will be applied for calculations.

Beam self weight calcu!a(ed and added to Ioadlng
Uniform Load : D=0.0150, L=0.030ksf, Tributary Width =6.0ft
Uniform Load : D=0. 3350 L 0 21 0 kfﬂ Tnbutary Wdfh 1.01t

“DESIGN SUMMARY - ‘ Design OK
Maximum Bending Stress Ratm = 0 426 1 Maximum Shear Slress Ralio = 0.145:1
Section used for this span Wax18 Section used for this span Wax15
iia : Applied 10.375 k-t Va : Applied 4,150 k
Mn / Omega : Allowable 24431 kAL Vn/Omega : Allowable 28612 k
Load Combination +D+LH Load Combinaion DLaH
Locatlon of maximum on span 5.0001t Localion of madmum on span 0,000 it
Span # where maximum occurs Span# 1 Span # where maximum occurs Span# 1
Maximum Deflection
Iax Downward Transient Deflection 0.083 In Ratio= 1,804 >=600,
lax Upward Transient Daflection 0.000 in Ratio= 0 <600.0
Max Downward Total Deflection 0.136 In Ratio= 890 >=600.
Max Upward Total Defleclion 0,000 in Ratio= 0 <600.0
Wlaxlmum Forces & Stresses for | Load. Gombinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M v Mmax+  Mmax-  MaMax Mnx Mn«/Omega Cb Rm VaMax  ¥nx Vn/Omega
+H)+H
Dsgn. L= 10001t 1 0,225 0077 540 5,50 4080 2443 1.00 1.00 220 4292 28,61
D+L+H
Dsgn.L= 10.001t 1 0.425 0,145 10.38 10.38 4080 2443 1.00 1.00 415 4292 28,61
Dl
Dsgn.L= 1000 fi 1 0.225 0077 5.80 5.50 4080 2443 1.00 1.00 220 - 4292 26.61
+D+§+H
Dsgn.L= 100G ft 1 0,225 0077 550 5.50 4080 2443 100 100 _ qquatBakiny A 20.61
+040.750Lr+.750L+H 2 e
Dsgn, L= 10.00 ft 1 0375 0128 916 9.16 4080 2443 1.00 R0 B7%s, 206.61
+D+0,750L+0.7505+H A AR "4
Dsgn, L= 10.00 ft 1 0375 0.128 216 9,16 4080 2443 1081 ( '-_j- -~ WY 22861
+D+0,60W-H ; Y :
Dsgn.L= 10001t 1 0,225 04077 550 550 4080 2443 148 .61
+D4(.70E+H = 7
Dsgn. L= 10.00 1t 1 0.225 0077 550 5.50 4080 2443 108 3 61
+[)+0,750Lr+0, 750L+0.450W-+H B, U N i ¥
Dsgn.L= 10.00ft 1 0375 0128 8.16 916 0% 2043 100 9%, M TRY GG & o861
+D+0,750L40,7505+0,450W-+H s VAl & e Lt
Dsgn.L= 10004 1 0.375 0128 9.16 9.16 4080 2443 100 1087 pil00 28.61
+D40,750L+0.7505+0.5250E+H i
Dagn. L= 10.00 1 0.375 0128 9.16 916 4080 2443 100 1.00 5 <78 2861
+0,60D+0.80W+0.60H

Dsgn. L= 10,00 ft 1 0.135 0046 330 3.30 4080 2443 100 1.00 132 4292 2861



