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For Cleveland - Bulkheads Job No. 49633 Sheet No. H N I B

Made by LER Checked by JT Backchecked by LER
Date 1n/21/1 Date 11 )2y Jn Date I /2 Ju
DEAD MAN CAP BEAM DESIGN - LONGITUDINAL BENDING @
Width: b= 60000 in I,= 6298560 in'
Total Depth (inc. red. for wear): D= 108.000 in * for = 740 psi (LRFD AASHTO 5.4.2.6)
Cover Prim. Bar: c,= 2000 in 1.2*M,, = 103576320 Ib-in
Cover on Sec. Bar: c= 2000 in X= 6.39 in
Side Cover: Chge=  2.000 in B= 0.85 (! <= 4000 psi)
Stirrups/Outer Bar: #5 bar 2-Layer Spac. dyimp=  0.625  in
Primary Bars: 5.00 #5 A= 1550 in® d= 0625 in
Secondary Bars: 5.00 #5 Al= 1550 in® ’ d/= 0625 in
Eft. Depth for Primary Bars: d= 105063 in
Eff. Depth for Secondary Bars: d= 2938 in *¥ Chonged pec RFL 00157
Materlals Flexure - Crack Controll
Concrete Compression Strength: fi= 4000 psi fi= 1286  ksi
Concrete Modulas of Elasticity: E.= 3605000 psi f.= 0.10
Modular Ratio: n= 8 d.= 29375 in
Reinforcing Yield Strength: fi= 60000 psi Bs= 1.040
Reinforcing Modulas of Elasticity: Eg= 29000  ksi Spin=  46.46  in OK
Crack Width Parameter: 1= 1 k/in
Resistance Factors
Flexure and Tension: $= 0.90 . Shear and Torslon
Shear and Torsion: o= 0.90 A,= 6480 in A, = 0.62 in
P,= 336 in A= 031 in
{sidk Ag= 5724 i’ = 318 in
Mu= 23800 k-ft A,= 4866 in’
Ms= 17100 k-t
Vu= 1550 kip V.= 7974  kip No Shear Rein. Reqd.
Tu= 0.0 kip (Corresponding to Shear) Te= 2635 kip-ft No Torsional Rein. Reqd.
Flexure - Strength (AJs)= 0000 in/in2legs
(AJs)= 0000 in%infleg
Analyze as Doubly Reinforced (Y/N): o ] 000  inYin2legs
Flexural Strength: Seq= #DIV/O! in
R,= 479 psi Smin = 1240 in (for min. rein. required)
m= 17.65 A= 93000 Ib Smay_y = 24 in See ACI 11.63.1,1163.7.and 11 6.6 for
p= 0.0001 a= 0.46 in Bt = 12 in additional requirements for sections
.2 . = resisting torsion.
A g= 063 in oM, = 73121 kip-ft
OK OK Check section dims per ACI 11.6.3.1a
Minimum Steel: 0.025 < 0.569 OK
R,= 17377 psi aBR,= 6
m= 17.65 m= 17,65 Minimum torsional reinforcement per ACI1 11.6.5.2
Pun1=  0.0030 Puin2= 00001 (Avads)= 0050  in'fin2legs (outer legs only)
A= 1Baf i Aimim= 063 i s= 1240 in
OK
Additional longitudinal reinforcement:
A= 000 i’
Maximum Steel:
*The maximum steel requirment has been removed. This provision Min. longitudinal reinforcing:
is compensated for by adjusting the reistance factor based on (Afs)= 0025  inYinfleg
whether the section is tension controlled, compression controlled, Almin= 2622 in’
or in transistion. A section is tension controlled if ¢/d <=0.375
and ¢ = 0.90)
c=af= 0.54 in
c/d= 0.01 <=().375, Tension Controlled
(Use this for single and double reinforcement) al SRR
owable Range = 2. GRS OW
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