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Seismic Anchorage Design for Importance Factor = 1.0 (Stock Room)

Seismic Anchorage Design for Importance Factor = 1.5 (Sales Floor)

Gondola (Shelving) Anchorage Design - Load Diagrams

AIWN P

Racking Anchorage Design - Frame Load Diagram

5-6

18R Fixture - 18" W x 48" H

7-8

18S Fixture - 18" W x 54" H

9-10

18T Fixture - 18" W x 60" H

11-12

18V Fixture - 18" W x 78" H

13-14
15-16

24T Fixture - 24" W x 60" H
24U Fixture - 24" W x 66" H

17 -18
19-20

24V Fixture - 24" W x 78" H
24W Fixture - 24" W x 84" H

21-22
23-24

24X Fixture - 24" W x 90" H
24XSD Fixture - 24" W x 90" H

25-26
27 -28

30YZ Fixture - 30" W x 96" H
36V Fixture - 36" W x 78" H

29-30
31-32

2490 EC Fixture - 24" W x 90" H
3678 EC Fixture - 36" W x 78" H

33-34
35-36

4878 EC Fixture - 48" W x 78" H
9-3RX Fixture - 9" W x 84" H

37-38
39 -40

18-3RX Fixture - 18" W x 84" H
36R Fixture - 36" W x 48" H

41 - 42
43 - 44

36T Fixture - 36" W x 60" H
36X Fixture - 36" W x 90" H

45 - 46
47 - 48

48X Fixture - 48" W x 90" H
54X Fixture - 54" W x 90" H

49 - 51
52-54

Seismic Rack AWS - 24" D x 96" W x 120" H
Seismic Rack B - 44" D x 96" W x 120" H

55-57

Seismic Rack D - 24" D x 96" W x 120" H

58 - 60

Seismic Rack T 36 - 36" D x 96" W x 60" H

61 - 63

Seismic Rack W-int - 48" D x 96" W x 84" H

64 - 66

Seismic Rack W-int 44 - 44" D x 96" W x 84" H

67 - End

RISA Design Calculations




PROJECT NO:

Sheet No: of:

JOHNSTON 2401802403 1 66
JBA BURKHOLDER lastes oopeten e
ASSOCIATES  |[ksy o 04/19/24

consulting structural engineers (|cHeckesy:

DATE:

Lateral Seismic Analysis

IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)

Braced  Down Aisle Store Latitude/Longitude
Response Modification Factor, R = 4.0 6.0 ASCE-7, Table 15.4-1 Coordinates (per Google):
Overstrength Factor, Omega, Q, = 2.0 ASCE-7, Table 15.4-1 N 47°09'40"  47.1611
Deflection Amplification Factor, Cy4 = 35 ASCE-7, Table 15.4-1 W 122°17'20" 122.2889
Detail Reference Section = 15.5.3 ASCE-7, Table 15.4-1
Occupancy Category = Il IBC, Table 1604.5
Importance Factor, Ip = 1.0 ASCE-7 Sect. 15.5.3
0.2 Second Period Accel., S¢ = 1.261 g IBC Figs. 1613.2.1(1-10), ASCE-7 Figs. 22-1 thru 22-8
1.0 Second Period Accel., S; = 0.435¢g IBC Figs. 1613.2.1(1-10), ASCE-7 Figs. 22-1 thru 22-8
(Soil) Site Class = D (Default) IBC 1613.2.2 -> ASCE-7, Table 20.3-1
F,= 1.200 IBC Table 1613.2.3(1), ASCE-7 Table 11.4-1
F, = 1.865 IBC Table 1613.2.3(2), ASCE-7 Table 11.4-2 + Sect. 11.4.8
Swus = 1513 g IBC eq. 16-20, ASCE-7 eq. 11.4-1
Sy = 0.811 g IBC eq. 16-21, ASCE-7 eq. 11.4-2
Sps = 0.841 g IBC eq. 16-22, ASCE-7 eq. 11.4-3
Sp1 = 0.541 g IBC eq. 16-23, ASCE-7 eq. 11.4-4
Seismic Design Category
--based on Spg = D IBC Table 1613.2.5(1), ASCE-7 Table 11.6-1
-- based on Sp; = D IBC Table 1613.2.5(2), ASCE-7 Table 11.6-2
Shelving Fixture
Cs = 0.210 RMI sect. 2.6.3 w/ ASCE-7, Sect. 11.4.8
Cs, min = 0.037 RMI sect. 2.6.3 and ASCE-7 sect. 15.5.3
[ Base Shear, V=CJ W= 0.210 W RMI sect. 2.6.2 |
Rack Fixture Braced Down Aisle
Period, T (H,ae S 96") = 0.265 1.249 sec. - RMI sect. 2.6.3 Ts, (Sp1/Sps) = 0.643 sec.
Period, T (96" < H,¢ < 120") = 0.483 1.182 sec. - RMI sect. 2.6.3 T, = 6 sec.
Period, T (H,,e > 120") = 0.352 1.348 sec. - RMI sect. 2.6.3
Period, T (H,.c« = 168" w/Base Isolator) = NA NA sec. - RMI sect. 2.6.3 <--- Not Applicable for this project
Cq (Hiack < 96") = 0.210 0.072 --> min[ Sps/R , Spi/(M(R)) ]
C, (96" < Hpe = 120" = 0.210 0.076 --> min[ Sps/R, Sp/((T)(R)) ]
Cs (Hiaek > 120" = 0.210 0.067 --> min[ Sps/R , Spi/(T(R)) ]
Cs (Hyack = 168" w/Base Isolator) = NA NA -->min[ Sps/R, Spi/((T)(R)) ]
Cs, min = 0.037 0.037 --> RMI sect. 2.6.3 and ASCE-7 sect. 15.5.3
Base Shear: Braced Down Aisle
V (Hpek € 96") =Cl,Ws=  0.210  0.072 W, --> RMI sect. 2.6.2
V (96" < Hyoi < 120") = Cgl W, = 0.210 0.076 W, --> RMI sect. 2.6.2
V (Hpaer > 120") = Cl W = 0.210 0.067 W, --> RMI sect. 2.6.2
V (H;,=168"w/Base Iso) = Cgl W = NA NA W --> RMI sect. 2.6.2

Load Combinations for LRFD Member Design (RMI, Section 2.2):

for RISA Frame analysis
LC#1: 1.4DL + 1.2PL
LC#2: 1.2DL + 1.4PL

DL = Dead Load
PL = Maximum load from pallets/product stored on racks
EL = Seismic Load - RMI section 2.6.6 - Vert. Distribution

LC #7a: (0.9-0.2Sps)DL + (0.9-0.2Spg)PLyyp + p(L.O)EL <--- PL,,, = (0.67)PL at each shelf level; p = 1.3 at "Braced" frames

0.7318 DL 0.7318 PL

app

1.0000 EL

LC #7b: (0.9-0.2Spg)DL + (0.9-0.2Spg)PLyp, + p(1.0)EL <--- PL,,, = (1.0)PL at top shelf only; p = 1.3 at "Braced" frames

0.7318 DL 0.7318 PL

app

1.0000 EL

LC #5: (1.2+0.2Spg)DL + (0.85+0.2Sps)BPL + p(1.0)EL <--- p = 1.3 at "Braced" frames, B = 0.7, RMI, sect. 2.1

1.3682 DL 0.7127 PL

1.0000 EL
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Lateral Seismic Analysis

IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)

Braced  Down Aisle Store Latitude/Longitude
Response Modification Factor, R = 4.0 6.0 ASCE-7, Table 15.4-1 Coordinates (per Google):
Overstrength Factor, Omega, Q, = 2.0 ASCE-7, Table 15.4-1 N 47°09'40"  47.1611
Deflection Amplification Factor, Cy4 = 35 ASCE-7, Table 15.4-1 W 122°17'20" 122.2889
Detail Reference Section = 15.5.3 ASCE-7, Table 15.4-1
Occupancy Category = Il IBC, Table 1604.5
Importance Factor, Ip = 1.5 ASCE-7 Sect. 15.5.3
0.2 Second Period Accel., S¢ = 1261 g IBC Figs. 1613.2.1(1-10), ASCE-7 Figs. 22-1 thru 22-8
1.0 Second Period Accel., S; = 0.435 g IBC Figs. 1613.2.1(1-10), ASCE-7 Figs. 22-1 thru 22-8
(Soil) Site Class = D (Default) IBC 1613.2.2 -> ASCE-7, Table 20.3-1
F.= 1.20 IBC Table 1613.2.3(1), ASCE-7 Table 11.4-1
F, = 1.87 IBC Table 1613.2.3(2), ASCE-7 Table 11.4-2 + Sect. 11.4.8
Sus = 1513 g IBC eqg. 16-20, ASCE-7 eg. 11.4-1
Sm = 0.811 g IBC eq. 16-21, ASCE-7 eq. 11.4-2
Sps = 0.841 g IBC eqg. 16-22, ASCE-7 eg. 11.4-3
Sp1 = 0.541 g IBC eq. 16-23, ASCE-7 eq. 11.4-4
Seismic Design Category
--based on Spg = D IBC Table 1613.2.5(1), ASCE-7 Table 11.6-1
-- based on Sp, = D IBC Table 1613.2.5(2), ASCE-7 Table 11.6-2
Shelving Fixture
C.= 0.210 RMI sect. 2.6.3 w/ ASCE-7, Sect. 11.4.8
C,, min = 0.037 RMI sect. 2.6.3 and ASCE-7 sect. 15.5.3
[ Base Shear,V=CJ,W= 0.315 W RMI sect. 2.6.2
Rack Fixture Braced Down Aisle
Period, T (H,ae S 96") = 0.265 1.249 sec. - RMI sect. 2.6.3
Period, T (96" < H,, < 120") = 0.483 1.182 sec. - RMI sect. 2.6.3
Period, T (H,,e > 120") = 0.352 1.348 sec. - RMI sect. 2.6.3
Period, T (H,,c = 168" w/Base Isolator) = NA NA sec. - RMI sect. 2.6.3 <--- Not Applicable for this project
Cq (Hiaek < 96") = 0.210 0.072 --> min[ Sps/R , Spi/(T(R)) ]
C, (96" < Hipe = 120" = 0.210 0.076 --> min[ Sps/R , Spi/(T(R)) ]
C, (Hiaek > 120" = 0.210 0.067 -->min[ Sps/R , Spi/((T(R)) ]
C, (H;ack = 168" w/Base Isolator) = NA NA -->min[ Sps/R, Spi/((T)(R)) ]
Cs, min = 0.037 0.037 --> RMI sect. 2.6.3 and ASCE-7 sect. 15.5.3
Base Shear: Braced Down Aisle

V (Hao $96") = Cl,We=  0.315  0.108 W, --> RMI sect. 2.6.2

V(96" <H,u<s120")=CJ W= 0.315 0.114 W, --> RMI sect. 2.6.2

V (Hpaa> 120 =CI,W, = 0.315  0.100 W, --> RMI sect. 2.6.2

V (H;,=168"w/Base Iso) = Cil,W¢ = NA NA W, --> RMI sect. 2.6.2
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Gondola (Shelving) Anchorage Design - Load Diagrams

IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
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Base Shear, RMI, sect. 2.6.2:
V = (C(I)(Wo) Cslp, C based on frame height and I, = 1.0 or 1.5 with Public Access
W, = (0.67(PLge)(PL)) + DL PLge = 1.0,for Cross-Aisle frames
PL = (0.67)PL, for RMI, sect. 2.6.9(1) & ASCE 7, 15.5.3.6(a)
Overturning Stability: (1.0)PL, for RMI, sect. 2.6.9(2) & ASCE 7, 15.5.3.6(b)
Center of Mass (CM) of Product Load (PL) is typically 6" above the shelf or (1/2)(Shelf height, H;) when shelf height is < 12".
Fx=1.n IS Set at a Service Load level using V= (0.7)[C,l W] ‘ Design Shelf Loads:
Load Case #1: (2/3)PL at each shelf level RMI, sect.2.6.9(1) & ASCE 7, 15.5.3.3.2(a) 9" Shelf = 15 Ibs/shelf (Pharmacy)
w,= h =y, (0.7V)(wy)(hy) Ovrturn'g | Resist'g 12" Shelf = 50 Ibs/shelf
(0.67)PL i (wY(hy swehy, | Mom,Mor |Mom, Mgst 15"-16" Shelf = 50 Ibs/shelf (incl Apparel)
Ws Ys (ws)(ys) Fs (Fa)ys) | ws(D/2) 18"-20" Shelf = 125 lbs/shelf
Wy Ya (Wa)(ya) Fa (Fa(ya) | wa(D/2) =50 Ibs/shelf (Apparel)
W3 Y3 (w3)(ya) Fs (F3)(ys) w3(D/2) 24"+ Shelf = 150 Ibs/shelf
W, Yo (w2)(y2) Fs (F2)(y2) w,(D/2) =100 Ibs/shelf (End Cap)
Wy V1 (w1)(yq) F, (F))(y1) w,(D/2) = 225 Ibs/shelf (Grocery)
Wy=DLliame| Y=HU2 | (wu)(Yy) Fy FO) | wy(Dr2) 30" (HD TV) Shelf = 75 lbs/shelf
3 (w)(hy) SFHF)Z0.TV | Mor=5(F)y) | Mesr=5(w)(D/2) No. of Shelf Levels / Fixture Height (Ht):
Load Case #2: (1.0)PL at top shelf level only  RMI, sect.2.6.9(2) & ASCE 7, 15.5.3.3.2(1|(4) Levels at Ht <= 48"
w,= h =y, (0.7V)(wy)(hy) Ovrturn'g | Resist'g (5) Levels at 48" < Ht <= 90"
(1.O)PL O (why | swhy | MomMor [Mom, Mest (7) Levels at Ht > 90"
ws Vs (Ws)(Ys) Fs (Fo)(ys) | ws(DI2) (4) Levels at "24V" & "24X" (Full) = 69" & 81" (Top Shelf)
W,=DLfame| Yo=Ht/2 (wy)(Yu) Fy (Fo)Yw) wy(D/2) (4) Levels at HD TV = 96" (Top Shelf) (120" tall fixture)
5 (w(h) SFAFD=0TV | Mor=s(F)y) | Mesr=S(w)(D/2) (9) Levels at Pharmacy = 84" ("3RX" fixture)

Factor Of Safety against Overturning at Load Case #1 & #2, FOSq1 = Mgst/Mor :
FOSqr < 1.0; Anchor Bolts required for both Shear & Tension
FOSor>= 1.0; Anchor Bolts required for Shear only, no net uplift tension at base connection
FOSor>= 1.5; No Anchor Bolts required (Except for Half Gondola Frames per owner's requirements)
Anchorage Connection Design Load Combinations: RMI, section 2.2 - Strength Design

RMI LC #7: (0.9-0.2Sps)DL + (0.9-0.2Sps)(0.67)PL - Q,(EL), for Load Case #1 Shear, Ry, = (Q)V/2
(0.9-0.2Spg)DL + (0.9-0.2Sps)PL - Q4(EL), for Load Case #2 Tension, Ry, = [(QuMo1/0.7)-(0.9-0.2Sps)Mgst)/(FrameDepth)
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Racking Anchorage Design - Frame Load Diagram

IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)

Base Shear, RMI, sect. 2.6.2:

FRAME V = (Co)(I)(Wy) Csl,, Cs based on frame height and I, = 1.0 or 1.5 with Public Access
DEPTH P P P
T W, = (0.67(PLgg)(PL)) + DL

S
ReZA i P d
S ey

PlLge= 1.0 for Cross-Aisle and Down-Aisle frames
PL= (0.67)PL for RMI, sect. 2.6.9(1) & ASCE 7, 15.5.3.3.2(a)
(1.0)PL for RMI, sect. 2.6.9(2) & ASCE 7, 15.5.3.3.2(b)

Overturning Stability:
Center of Mass (CM) of Product Load (PL) is typically 20" above the shelf or (1/2)(Shelf height,
H;) when shelf height is < 40" (which is the assumed pallet height).

Fx-1.n is set at a Service Load level using V= (0.7)[C¢l, W]

Load Case #1: (2/3)PL at each shelf level, RMI, sect.2.6.9(1) & ASCE 7, 15.5.3.3.2(a)

= Wy= _ (0.7V)(w,)(hy) Ovrturn'g | Resistg
hx =Y
e (0.67)PL (w)(hy) Swyh, Mom,Mgr |[Mom, Mgsr
& w, Ya (Wa)(Ya) Fu (Fra)(ya) | w4(D/2)
. . T w3 ¥s @W)s) | Fa | (Faly) | wsDI2)
= s g w; Y2 (w2)(y2) Feo (Fx2)(y2) w,(D/2)
é W, Y1 (w1)(y1) Fua (Fa) (Y1) wy(D/2)
b wu:DLframe yLI:Ht/2 (wu)(yu) FXLI (FXLI)(yLI) wU(D/Z)
2 3 (@)(hy) SFutFI=0TV | Mor=3(F)) | Mesi=5(w)(DI2)
F1 o
———
Load Case #2: (1.0)PL at top shelf level only, RMI, sect.2.6.9(2) & ASCE 7, 15.5.3.3.2(b)
= A W= he=y, (0.7V)(w,)(hy) Ovrturn'g | Resist'g
i (1.0)PL o (w(hy sw,h, | Mom,Mor |Mom, Mgy
ANCHOR CL L 3 Wy Ya (w4)(Ya) Fra (Fra)(Ya) w,(D/2)
DEFPTH [D] 4l Wy=DLrame | Yu=HU2 (wy)(Yw) Fu (Fx) (o) w,(D/2)
SIDE VIEW 3 (wd(hy) S(FatFe)=0.7V Mor=5(F)(Y) Mgsr=5(w)(D/2)

Factor Of Safety against Overturning at Load Case #1 & #2, FOSq1 = Mrst/Mor :
FOSot < 1.0; Anchor Bolts required for both Shear & Tension
FOSr>= 1.0; Anchor Bolts required for Shear only, no net uplift tension at base connection
FOSor>= 1.5; Anchor Bolts required for Shear only for frames 96" tall and taller at sales
floor area and for all frames taller than 48" in storage areas (non sales floor).
Anchorage Connection Design Load Combinations: RMI, section 2.2 - Strength Design

RMI LC #6: (0.9-0.2Sps)DL + (0.9-0.2S56)(0.67)PL - Q,(EL), for Load Case #1 Shear, Ry, = (Qo)V/2
(0.9-0.2Sps)DL + (0.9-0.2Sps)PL - Q,(EL), for Load Case #2 Tension, Ry, = [(QuMor/0.7)-(0.9-0.2Sps)Mgsl/(FrameDepth)

Rack Frame Member Design Load Combinations: RMI, section 2.2 - Strength Design

RMI LC #1: 1.4DL + 1.2PL Redundancy factor, p = 1.0 <- SDC "A"/"B"/"C", RMI, sect. 2.6.2.1
RMI LC #2: 1.2DL + 1.4PL 1.3 <- SDC "D"/"E"["F", RMI, sect. 2.6.2.1
RMI LC #5: (1.2+0.2Sp5)DL + (0.85+0.2S,5)(0.67)BPL + pEL, for Load Case #1 B =0.7, RMI, sect. 2.1

(1.2+0.2Spg)DL + (0.85+0.2Sp5)BPL + pEL, for Load Case #2

RMI LC #7: (0.9-0.2Sp5)DL + (0.9-0.2Sp)(0.67)PL - pEL, for Load Case #1
(0.9-0.2S,5)DL + (0.9-0.2Sps)PL - pEL, for Load Case #2

Rack Framing Member Design: RMI, section 6.3

Per ANSI/MH16.1, Section 6.3, effective lengths may be determined by rational methods consistent with AISI or AISC. AISC Design
by Second-Order Analysis, Section C2.2a is used. Notional loads are applied to gravity load cases and K=1.0 is used since the ratio of
second-order drift to first-order drift (P-0) / (P-A) < 1.1.
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Shelving / Single Sided 48" Tall "R" 4 Level 18R
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 -
Supported on Elevated Floor (Y/N): No WID TH Dl—l— —’—
Total Load per shelf = 125 lbs |
# of Levels = Wall 4 Level
Uniform Weight per level = 20.83 psf/shelf B
Weight of Unit = 100 Ibs
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) ‘f
Shelf depth = 18in Shelf Load / Level )
he = 0in [
hg = Oin
h, = 0in . )
he = 0in T -
hs = 0in A
ho=  14in 125 Ibs T i
hs = 14in 125 Ibs o
h, = 14in 125 Ibs -
hy = 6in 125 Ibs
Total Shelf Height, H, = 48in s T
Unit Height, H, = 48in L T e e
Unit Base Depth, D = 1lin D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 3245 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 183.8 Ibs
Base Shear, V=C,W,=  102.3 lbs Base Shear, V = C4l,W = 58.0 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 0.0 Ibs @ 0in (CM) Fs= 0.0 Ibs
each level. F,= 241lbs @ 54in(CM) F,= 299lbs @ 54in (CM)
F;= 178lbs @ 40in (CM) Fs= 0.0 Ibs
F,= 11.6 Ibs @ 26 in (CM) F,= 0.0 Ibs
Fi= 5.4 Ibs @ 12in (CM) Fi= 0.0 Ibs
F,= 128lbs @ 24in (CM) F,= 106lbs @ 24in (CM)
2fi= 102.3Ilbs (@ Factored Loads) xfi= 58.0 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 2686 in-Ibs Mor= 1871 in-Ibs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 2383 in-lbs Mgst = 1238 in-lbs
Factor of Safety Factor of Safety
FOS = 0.887 FOS = 0.661
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
R, = 36 Ibs 20 Ibs \ STRAPS - EACH
. . 7. 4 1" WIDE x 22 GA
R, = 27 lbs (Uplift) 58 Ibs (Uplift) Ny MIN THICKNESS
- ) Overturning FOS = 0.887 <1.5--ABs Reqd 0.661 <1.5--ABs Reqd II [
Sliding Restraint force, Rgsy / FOS = 102Ibs / 2.837 >= 1.5 OK 65lbs / 3.229 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (Ry,) = 102 Ibs 58 lbs 3 (J‘ 4 g :
Net Uplift (Ry,) = 539 Ibs 404 Ibs ) ; £ (1) ANCHOR
Overturning + Gravity (P,) = 844 Ibs 495 Ibs Shet S D E%Z;ﬁ%p)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 539 lbs 404 Ibs
max tension stress ratio (TSR) = 0.222 oK 0.166 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 102 Ibs 58 Ibs
Max shear stress ratio (VSR) = 0.067 OK 0.038 OK
0.289 < 1.2 OK - LC#1 (controls)

18R - Half Gondola
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BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
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Shelving / Single Sided 48" Tall "R" 4 Level 18R
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H/2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 844 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b,= 24.00 in. ! s o 4 } >
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 Ibs Eqg. (22-10) | % I T
OV, = 9064.38 Ibs R i
V9V, = 0.093 <1.0 O.K. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 447 lbs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.30 ft? ReV !
“b" distance = 6.55 in “
Slab thickness (t) = 4.00 in A T
S = (116 = 2.67 inin | M max.(nﬂud and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 20 Ibfinfin Showr v L (“ deflected '"") .o -
M, = W,L%/3 = (w,)[(b-(2"))/2)2] / 3 = 33.94 in-Ib/in - Defl. End M1 = 17 in-Ib/in i e s # s s
My/oMy, = 0.048 < 1.0 OK. . | SHemezena v i 8 % SFH =Y
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
Mo B L W )

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 11 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 7.8 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1559 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone *LJ2 = 72938 in*lb: ' e
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Mor = 2686 in*lbs LENGTH (LC) E
MgstRack) * Mrs(siab) = 75321 in*lbs
Total Overturning FOS = 28.046 OK m
<C
Load Combination #2: Mot = 1871 in*lbs | :
Mgst(Rack + MRrstsiab) = 74175 in*lbs N ~—
Total Overturning FOS = 39.638 OK 3V

18R - Half Gondola
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Shelving / Single Sided 54" Tall "S" 5 Level 18S
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 125 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 20.83 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 18in Shelf Load / Level I —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he=  12in 125 Ibs b
h,= 12in 125 lbs
hs = 12in 125 Ibs T
h, = 12in 125 Ibs o
h; = 6in 125 lbs 4
Total Shelf Height, H, = 54in — ’f
Unit Height, H, = 54in N Y e
Unit Base Depth, D = 11in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W; = (0.67)(PLgg)((0.67)PL)+DL = 380.6 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 183.8 Ibs
Base Shear, V=C,W;=  120.0 lbs Base Shear, V = C4l,W = 58.0 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 23.81lbs @ 60in (CM) Fs= 29.8 Ibs @ 60in (CM)
each level. F,= 19.0 Ibs @ 48in (CM) Fs= 0.0 Ibs
F;= 143lbs @ 36in(CM) Fs=  0.0lbs
F,= 9.5Ibs @ 24in (CM) F,= 0.0 Ibs
Fi=  48lbs @ 12in(CM) Fi=  0.0lbs
F,= 128lbs @ 27in (CM) F,= 107lbs @ 27in (CM)
2fi= 120.0lbs (@ Factored Loads) xfi= 58.0 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 3480 in-lbs Mor = 2080 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 2842 in-lbs Mgst = 1238 in-lbs
Factor of Safety Factor of Safety
FOS = 0.817 FOS = 0.595
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
R, = 42 Ibs 20 Ibs \ STRAPS - EACH
- " . 4 1" WIDE x 22 GA
R, = 58 lbs (Uplift) 77 Ibs (Uplift) Ny MIN THICKNESS
- ) Overturning FOS = 0.817 < 1.5--ABs Reqd 0.595 <1.5--ABs Reqd II [
Sliding Restraint force, Rgsy / FOS = 127Ibs / 3.015 >= 1.5 OK 70lbs / 3.463 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (Ry,) = 120 Ibs 58 lbs 3 (J‘ 4 g :
. Net Uplifl (Ry) = 715 lbs 458 Ibs - = ) . g _ (E;c))tx_rlgggga
Overturning + Gravity (P,) = 1061 Ibs 535 Ibs Shet > X X STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 715 lbs 458 |bs
max tension stress ratio (TSR) = 0.295 oK 0.189 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 120 Ibs 58 Ibs
Max shear stress ratio (VSR) = 0.078 OK 0.038 OK
0.373 < 1.2 OK - LC#1 (controls)

18S - Half Gondola
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Shelving / Single Sided 54" Tall "S" 5 Level 18S
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H/2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1061 Ibs N IR TR SR (\I;v
Slab Concrete ', = 3500 psi :‘, B A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b,= 24.00 in. ! s o 4 } >
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) e L% T
Vo= 9064.38 Ibs byt
V9V, = 0.117 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 554 Ibs Total Equiv. UniformLoad . . . . = %u’l
Area reqd. for bearing (Aeqq) = 0.37 ft? ReV !
“b" distance = 7.29 in Pt mu
Slab thickness (t) = 4.00 in A T
S = (116 = 2.67 inin | Mmax.(nﬂud and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 20 Ibfinfin Showr v L (“ deflected '"") .o -
M, = W,L2/3 = (w,)[(b-(2))/2)21 / 3 = 46.57 in-Ibfin - Defl. End M1 = 24 in-Ib/in i My . [
My/oMy, = 0.066 < 1.0 O.K. . | SHemezena v i 8 % SFH =Y
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M"-.. 2 w (18~ x2)2
Mo B L W )

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 11 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 7.8 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pcoye) = 1559 Ibs CANTILEVERED G
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone *LJ2 = 72938 in*lb: ' e
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Moy = 3480 in*lbs LENGTH U—C) E
Mgst(rack + Mrstisian) = 75779 in*lbs
Total Overturning FOS = 21.778 OK m
<C
Load Combination #2: Mot = 2080 in*lbs | :
MrstRack *+ MrsTsan) = 74175 in*lbs N|~—
Total Overturning FOS = 35.669 OK 3V

18S - Half Gondola
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Shelving / Single Sided 60" Tall "T" 5 Level 18T
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = 15 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 125 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 20.83 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 18in Shelf Load / Level I —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he=  135in 125 Ibs b
h, = 13.5in 125 Ibs
hs = 135in 125 Ibs T
h,=  135in 125 Ibs o
hy = 6in 125 Ibs 4
Total Shelf Height, H, = 60 in — ’f
Unit Height, H, = 601in N Y e
Unit Base Depth, D = 11in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 380.6 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 183.8 Ibs
Base Shear, V=C,W;=  120.0 lbs Base Shear, V = C4l,W = 58.0 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 24.0 lbs @ 66 in (CM) Fs= 29.7 Ibs @ 66in (CM)
each level. F,= 19.1 Ibs @ 52.5in (CM) Fs= 0.0 Ibs
Fs= 142lbs @ 39in(CM) Fs=  0.0lbs
F,= 9.3 lbs @ 25.5in (CM) F,= 0.0 Ibs
Fi= 44lbs @ 12in (CM) Fi= 0.0 Ibs
F,= 130lbs @ 30in (CM) F,= 108lbs @ 30in (CM)
2fi= 120.0lbs (@ Factored Loads) xfi= 58.0 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 3823 in-lbs Mor = 2288 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 2842 in-lbs Mgst = 1238 in-lbs
Factor of Safety Factor of Safety
FOS = 0.743 FOS = 0.541
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
R, = 42 |bs 20 Ibs \ STRAPS - EACH
- " . 4 1" WIDE x 22 GA
R, = 89 lbs (Uplift) 95 Ibs (Uplift) Ny MIN THICKNESS
- ) Overturning FOS = 0.743 < 1.5--ABs Reqd 0.541 <1.5--ABs Reqd II [
Sliding Restraint force, Rgsy / FOS = 134lbs / 3.201 >= 1.5 OK 75lbs / 3.696 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (Ry,) = 120 Ibs 58 lbs 3 (J‘ 4 g :
. Net Uplifl (Rw) = 804 lbs 512 lbs - = S : — < - (E;c))tx_rlgggga
Overturning + Gravity (P,) = 1128 Ibs 576 Ibs Shet > X X STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 804 lbs 512 Ibs
max tension stress ratio (TSR) = 0.331 oK 0.211 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 120 Ibs 58 Ibs
Max shear stress ratio (VSR) = 0.078 OK 0.038 OK
0.410 < 1.2 OK - LC#1 (controls)

18T - Half Gondola
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Shelving / Single Sided 60" Tall "T" 5 Level 18T
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I,H /2 X=X H/2 |,
(Design per ACI 318-14 section 14.5.5) ’| ’[
Max. Factored Vertical Load (P,) = 1128 Ibs et P e N;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. e ) }l
b, = 24.00 in. L3, . Ly
B= 1.00 e |
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
$Vy= 9064.38 Ibs e
VOV, = 0.124 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 577 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.38 ft? RwV 1
“b" distance = 7.44 in “
Slab thickness (t) = 4.00 in Vx . = wx
S = (1106 = 2.67 in%in ; M max.(n fixed and) s g g s
M, (tension allowable) = ¢,(7.5)[(f '.)*?I(S) = 710 in-Ib/in ‘ 3 "
Factored uniform bearing, W, = Py / Areqq = 20 Iblinfin P v M (at deflected cna) i o L2
M, = w,L%/3 = (w,)[(b-(2"))/2)2 / 3 = 50.27 in-Ib/in - Defl. End M1 = 26 in-Ib/in | My L
My/oMy = 0.071 <1.0 OK. — | & (2—3x)
My, aAmax. (n deflectod end) . = ;IE‘I
Moment M'-.. 2 w (12— x2)2
ag” R 20E1

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 11 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 7.8 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1559 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone *LJ2 = 72938 in*lbs ' e
l¢] RST(slab) = Peonc ~ e q |_ A B S p AN O
Load Combination #1: Moy = 3823 in*lbs LENGTH U—C) E
MgstRack + Mrst(siab) = 75779 in*lbs
Total Overturning FOS = 19.824 OK m
<C
Load Combination #2: Mot = 2288 in*lbs | :
Mgst(Rack + MRrstsiab) = 74175 in*lbs N ~—
Total Overturning FOS = 32.421 OK 3V

18T - Half Gondola
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Shelving / Single Sided 78" Tall "V" 5 Level 18V
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 125 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 20.83 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 18in Shelf Load / Level I —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he=  18in 125 Ibs b
h, = 18in 125 lbs
hs = 18in 125 Ibs T
h, = 18in 125 Ibs o
h; = 6in 125 lbs 4
Total Shelf Height, H, = 78in T ’f
Unit Height, H, = 78in N Y e
Unit Base Depth, D = 11in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W; = (0.67)(PLgg)((0.67)PL)+DL = 380.6 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 183.8 Ibs
Base Shear, V=C,W;=  120.0 lbs Base Shear, V = C4l,W = 58.0 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 24.6 Ibs @ 84in (CM) Fs= 29.6 lbs @ 84in (CM)
each level. F,= 19.3 Ibs @ 66 in (CM) Fs= 0.0 Ibs
F;= 141lbs @ 48in(CM) Fs= 0.0 Ibs
F,= 8.8 Ibs @ 30in (CM) F,= 0.0 Ibs
F,= 35lbs @ 12in(CM) Fi=  0.0lbs
F,= 137lbs @ 39in (CM) F,= 11.0lbs @ 39in (CM)
2fi= 120.0lbs (@ Factored Loads) xfi= 58.0 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 4860 in-Ibs Mor= 2913 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 2842 in-lbs Mgst = 1238 in-lbs
Factor of Safety Factor of Safety
FOS = 0.585 FOS = 0.425
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
R, = 42 Ibs 20 Ibs \ STRAPS - EACH
- " . 4 1" WIDE x 22 GA
R, = 183 Ibs (Uplift) 152 Ibs (Uplift) Ny MIN THICKNESS
- ) Overturning FOS = 0.585 <1.5--ABs Reqd 0.425 <1.5--ABs Reqd II I
Sliding Restraint force, Rgsr / FOS = 158Ibs / 3.762 >= 1.5 OK 89lbs / 4.397 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (Ry,) = 120 Ibs 58 lbs 3 (J‘ 4 g :
Net Uplift (Ry,) = 1073 Ibs 674 lbs = - =— (1) ANCHOR
) ! = = = BOLT PER
Overturning + Gravity (P,) = 1329 Ibs 697 Ibs Shet > X X STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 1073 lbs 674 Ibs
max tension stress ratio (TSR) = 0.442 oK 0.278 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 120 Ibs 58 Ibs
Max shear stress ratio (VSR) = 0.078 OK 0.038 OK
0.521 < 1.2 OK - LC#1 (controls)

18V - Half Gondola
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Shelving / Single Sided 78" Tall "V" 5 Level 18Vv
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H /2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1329 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b, = 24.00 in. L3, . Ly
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
Vo= 9064.38 Ibs byt
V9V, = 0.147 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 648 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.43 ft? ReV !
“b" distance = 7.89 in “
Slab thickness (t) = 4.00 in Vx . = wx
S = (116 = 2.67 inin | M max.(n fixed and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 21 Ibfinfin Showr v L (“ deflected '"") .o -
M, = w, L3 = (w,)[(b-(2"))/2)%] / 3 = 61.70 in-Ib/in - Defl. End M1 = 31 in-Ib/in 1 My ® o "
My/oMy, = 0.087 < 1.0 OK. . | T8
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
G T 28E1

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 11 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L;) at My, = 6.9 ft )
Total Length of Slab (I, + Width of Single Rack) = 7.8 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1559 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone * Lcf2 = 72938 in*lbs S =N
l¢] RST(slab) = Peonc ~ e q |_ A B S p AN O
Load Combination #1: Mor = 4860 in*lbs LENGTH (Lc) L
Mgst(rack + Mrstisian) = 75779 in*lbs
Total Overturning FOS = 15.594 OK m
<C
Load Combination #2: Mot = 2913 in*lbs | :
MrstRack *+ MrsTsan) = 74175 in*lbs N|~—
Total Overturning FOS = 25.463 OK §V

18V - Half Gondola
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Shelving / Single Sided 60" Tall "T" 5 Level 24T
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 150 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 18.75 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 24in Shelf Load / Level I —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he=  135in 150 Ibs b
h, = 13.5in 150 Ibs
hs = 135in 150 Ibs T
h,=  135in 150 Ibs o
h; = 6in 150 lbs 4
Total Shelf Height, H, = 60 in — ’f
Unit Height, H, = 601in N Y e
Unit Base Depth, D = 15in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W; = (0.67)(PLgg)((0.67)PL)+DL = 436.7 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 200.5 Ibs
Base Shear, V=C,W,=  137.7 lbs Base Shear, V = C4l,W = 63.2 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 28.3 lbs @ 66 in (CM) Fs= 34.0 lbs @ 66in (CM)
each level. F,= 2251bs @ 52.5in (CM) Fs= 0.0 Ibs
Fs= 167lbs @ 39in (CM) Fs=  0.0lbs
F,= 10.9 Ibs @ 25.5in (CM) F,= 0.0 Ibs
Fi= 5.11lbs @ 12in (CM) Fi= 0.0 Ibs
F,= 128lbs @ 30in (CM) F,= 10.3lbs @ 30in (CM)
2fi= 137.7lbs (@ Factored Loads) xfi= 63.2 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 4426 in-lbs Mor = 2551 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 4500 in-lbs Mgst = 1875 in-lbs
Factor of Safety Factor of Safety
FOS = 1.017 FOS = 0.735
NO UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
Ry = 48 Ibs 22 Ibs \ STRAPS - EACH
- " . 4 1" WIDE x 22 GA
R, = 0 lbs (No Uplift) 45 lbs (Uplift) Ny MIN THICKNESS
- ) Overturning FOS = 1.017 <1.5--ABs Reqd 0.735 <1.5--ABs Reqd II [
Sliding Restraint force, Rgsr / FOS = 128Ibs / 2.663 >= 1.5 OK 68lbs / 3.053 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (R,;) = 138 Ibs 63 Ibs 3 P 4 e .
- Net Uplift (Ry,) = 0lbs 394 Ibs = - a — £ (1) ANCHOR
Overturning + Gravity (P,) = 1079 Ibs 507 Ibs Shet S SX STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 0 lbs 394 |bs
max tension stress ratio (TSR) = 0.000 oK 0.163 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 138 Ibs 63 lbs
Max shear stress ratio (VSR) = 0.090 OK 0.041 OK
0.204 < 1.2 OK - LC#2 (controls)

24T - Half Gondola
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Shelving / Single Sided 60" Tall "T" 5 Level 24T
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I,H /2 X=X H/2 |,
(Design per ACI 318-14 section 14.5.5) ’| ’[
Max. Factored Vertical Load (P,) = 1079 Ibs et P e N;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. e ) }l
b, = 24.00 in. L3, . Ly
B= 1.00 e |
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
$Vy= 9064.38 Ibs e
VOV, = 0.119 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 590 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.39 ft? RwV 1
“b" distance = 753 in “
Slab thickness (t) = 4.00 in Vx . = wx
S = (1106 = 2.67 in%in ; M max.(n fixed and) s g g s
M, (tension allowable) = ¢,(7.5)[(f '.)*?I(S) = 710 in-Ib/in ‘ 3 "
Factored uniform bearing, W, = Py / Areqq = 19 Iofinfin P v M (at deflected cna) i o L2
M, = W,L%3 = (w,)[(b-(2))/2)%] / 3 = 48.48 in-lofin - Defl. End M1 = 25 in-Ibfin i My [
My/oMy = 0.068 < 1.0 O.K. — | & (2—3x)
My, aAmax. (n deflectod end) . = ;IE‘I
Moment M'-.. 2 w (12— x2)2
ag” R 20E1

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 15 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L;) at My, = 6.9 ft )
Total Length of Slab (I, + Width of Single Rack) = 8.1 ft S )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl VE } s
Weight of Concrete Slab at Rack (Pconc) = 1626 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone * L2 = 79308 in*lb S =N
l¢] RST(slab) = Pconc ™ L¢ In*lbs <§ |_ A B S P A N O
Load Combination #1: Mor = 4426 in*lbs LENGTH (LC) E
MgstRack + Mrst(siab) = 83808 in*lbs
Total Overturning FOS = 18.936 OK m
<C
Load Combination #2: Mor = 2551 in*lbs P
Mgst(Rack + MRrstsiab) = 81183 in*lbs N~
Total Overturning FOS = 31.827 OK SV

24T - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 15 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 66" Tall "U" 5 Level 24U
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 150 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 18.75 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 24in Shelf Load / Level I —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he=  15in 150 Ibs b
h, = 15in 150 lbs
hs = 15in 150 Ibs T
h, = 15in 150 Ibs o
h; = 6in 150 lbs 4
Total Shelf Height, H, = 66 in — ’f
Unit Height, H, = 661in N Y e
Unit Base Depth, D = 15in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W; = (0.67)(PLgg)((0.67)PL)+DL = 436.7 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 200.5 Ibs
Base Shear, V=C,W,=  137.7 lbs Base Shear, V = C4l,W = 63.2 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 28.6 Ibs @ 72in (CM) Fs= 33.91bs @ 72in (CM)
each level. F,= 22.6 Ibs @ 57 in (CM) Fs= 0.0 Ibs
F;= 167lbs @ 42in (CM) Fs= 0.0 Ibs
F,= 10.7 Ibs @ 27in (CM) F,= 0.0 Ibs
Fi=  48lbs @ 12in(CM) Fi=  0.0lbs
F,= 130lbs @ 33in(CM) F,= 104lbs @ 33in (CM)
2fi= 137.7lbs (@ Factored Loads) xfi= 63.2 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 4825 in-Ibs Mor = 2783 in-Ibs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 4500 in-lbs Mgst = 1875 in-lbs
Factor of Safety Factor of Safety
FOS = 0.933 FOS = 0.674
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
Ry = 48 Ibs 22 Ibs \ STRAPS - EACH
- " . 4 1" WIDE x 22 GA
R, = 22 lbs (Uplift) 61 Ibs (Uplift) Ny MIN THICKNESS
o ) Overturning FOS = 0.933 < 1.5--ABs Reqd 0.674 <1.5--ABs Reqd II I
Sliding Restraint force, Rgsy / FOS = 135lbs / 2.801 >= 1.5 OK 71lbs / 3.228 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (R,;) = 138 Ibs 63 Ibs 3 P 4 e .
_ Net Upli_fl (Rw) = 699 Ibs 439 Ibs = - 4 — £ (E;c)i\_r#gzga
Overturning + Gravity (P,) = 1136 Ibs 540 Ibs Shet > X X STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 699 lbs 439 Ibs
max tension stress ratio (TSR) = 0.288 oK 0.181 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 138 Ibs 63 lbs
Max shear stress ratio (VSR) = 0.090 OK 0.041 OK
0.378 < 1.2 OK - LC#1 (controls)

24U - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 16 66
BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 66" Tall "U" 5 Level 24U
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H /2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1136 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b, = 24.00 in. L3, . Ly
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
Vo= 9064.38 Ibs byt
V9V, = 0.125 <1.0 O.K. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 610 Ibs Total Equiv. Uniform Load . - »g— wl
Area reqd. for bearing (Aeqq) = 0.41 ft? ReV !
“b" distance = 7.65 in “
Slab thickness (t) = 4.00 in Vx . = wx
S = (116 = 2.67 inin | M max.(n fixed and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 19 Ib/infin Showr v L (“ deflected '"") .o -
M, = w,L%/3 = (w,)[(b-(2"))/2)2] / 3 = 51.65 in-Ib/in - Defl. End M1 = 26 in-Ib/in i e # s s
My/oMy, = 0.073 < 1.0 OK. . | T8
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
G T 28E1

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 15 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L;) at My, = 6.9 ft )
Total Length of Slab (I, + Width of Single Rack) = 8.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1626 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peonc * Le/2 = 79308 in*lb: ' e
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Mor = 4825 in*lbs LENGTH (Lc) L
MgstRack + Mrst(siab) = 83808 in*lbs
Total Overturning FOS = 17.370 OK m
<C
Load Combination #2: Mot = 2783 in*lbs | :
Mgst(Rack + MRrstsiab) = 81183 in*lbs N~
Total Overturning FOS = 29.172 OK 3V

24U - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 17 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 78" Tall "V" 5 Level 24V
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 150 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 18.75 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 24in Shelf Load / Level I —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he=  18in 150 Ibs b
h, = 18in 150 lbs
hs = 18in 150 Ibs T
h, = 18in 150 Ibs o
h; = 6in 150 lbs 4
Total Shelf Height, H, = 78in T ’f
Unit Height, H, = 78in N Y e
Unit Base Depth, D = 15in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W; = (0.67)(PLgg)((0.67)PL)+DL = 436.7 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 200.5 Ibs
Base Shear, V=C,W,=  137.7 lbs Base Shear, V = C4l,W = 63.2 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 29.0 Ibs @ 84in (CM) Fs= 33.81lbs @ 84in (CM)
each level. F,= 22.81bs @ 66 in (CM) Fs= 0.0 Ibs
F;= 166lbs @ 48in (CM) Fs=  0.0lbs
F,= 10.4 Ibs @ 30in (CM) F,= 0.0 Ibs
Fi= 41lbs @ 12in(CM) Fi= 0.0 Ibs
F,= 134lbs @ 39in (CM) F,= 105lbs @ 39in (CM)
2fi= 137.7lbs (@ Factored Loads) xfi= 63.2 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 5627 in-Ibs Mor = 3247 in-Ibs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 4500 in-lbs Mgst = 1875 in-lbs
Factor of Safety Factor of Safety
FOS = 0.800 FOS = 0.577
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
Ry = 48 Ibs 22 Ibs \ STRAPS - EACH
- " . 4 1" WIDE x 22 GA
R, = 75 lbs (Uplift) 91 Ibs (Uplift) Ny MIN THICKNESS
o ) Overturning FOS = 0.800 < 1.5--ABs Reqd 0.577 <1.5--ABs Reqd II I
Sliding Restraint force, Rgsy / FOS = 148lbs / 3.078 >= 1.5 OK 79lbs / 3.578 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (R,;) = 138 Ibs 63 Ibs 3 P 4 e .
~ NetUplift (R,) = 852 lbs 527 Ibs = - 2 — == (1) ANCHOR
Overturning + Gravity (P,) = 1250 Ibs 606 Ibs Shet > X X STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 852 Ibs 527 Ibs
max tension stress ratio (TSR) = 0.351 oK 0.217 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 138 Ibs 63 lbs
Max shear stress ratio (VSR) = 0.090 OK 0.041 OK
0.441 < 1.2 OK - LC#1 (controls)

24V - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 18 66
BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 78" Tall "V" 5 Level 24V
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H /2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1250 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b, = 24.00 in. L3, . Ly
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
Vo= 9064.38 Ibs byt
V9V, = 0.138 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 650 Ibs Total Equiv. Uniform Load . - »g— wl
Area reqd. for bearing (Aeqq) = 0.43 ft? ReV !
“b" distance = 7.90 in “
Slab thickness (t) = 4.00 in Vx . = wx
S = (116 = 2.67 inin | M max.(n fixed and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 20 Ibfinfin Showr v L (“ deflected '"") .o -
M, = w,L%/3 = (w,)[(b-(2"))/2)% 1 3 = 58.10 in-Ib/in - Defl. End M1 = 30 in-Ib/in i e # s s
My/oMy, = 0.082 < 1.0 OK. . | T8
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
G T 28E1

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 15 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L;) at My, = 6.9 ft )
Total Length of Slab (I, + Width of Single Rack) = 8.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1626 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peonc * Le/2 = 79308 in*lb: ' e
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Mor = 5627 in‘lbs LENGTH (Lc) L
MgstRack + Mrst(siab) = 83808 in*lbs
Total Overturning FOS = 14.894 OK m
<C
Load Combination #2: Mot = 3247 in*lbs | :
Mgst(Rack + MRrstsiab) = 81183 in*lbs N~
Total Overturning FOS = 25.000 OK 3V

24V - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 19 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 84" Tall "W" 5 Level 24W
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 150 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 18.75 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 24in Shelf Load / Level I —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he=  20in 150 Ibs b
h, = 19in 150 lbs
hs = 20in 150 Ibs T
h, = 19in 150 Ibs o
h; = 6in 150 lbs 4
Total Shelf Height, H, = 84 in T ’f
Unit Height, H, = 84in N Y e
Unit Base Depth, D = 15in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W; = (0.67)(PLgg)((0.67)PL)+DL = 436.7 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 200.5 Ibs
Base Shear, V=C,W,=  137.7 lbs Base Shear, V = C4l,W = 63.2 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 29.3 lbs @ 90in (CM) Fs= 33.8lbs @ 90in (CM)
each level. F,= 22.81bs @ 70in (CM) Fs= 0.0 Ibs
F;= 166lbs @ 51in(CM) Fs=  0.0lbs
F,= 10.1 Ibs @ 31in (CM) F,= 0.0 Ibs
Fi=  39lbs @ 12in(CM) Fi=  0.0lbs
F,= 136lbs @ 42in (CM) F,= 105lbs @ 42in (CM)
2fi= 137.7lbs (@ Factored Loads) xfi= 63.2 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 6017 in-lbs Mor = 3480 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 4500 in-lbs Mgst = 1875 in-lbs
Factor of Safety Factor of Safety
FOS = 0.748 FOS = 0.539
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
Ry = 48 Ibs 22 Ibs \ STRAPS - EACH
- " . 4 1" WIDE x 22 GA
R, = 101 Ibs (Uplift) 107 Ibs (Uplift) Ny MIN THICKNESS
- ) Overturning FOS = 0.748 < 1.5--ABs Reqd 0.539 <1.5--ABs Reqd II [
Sliding Restraint force, Rgsy / FOS = 155Ibs / 3.213 >= 1.5 OK 83lbs / 3.753 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (R,;) = 138 Ibs 63 Ibs 3 P 4 e .
_ Net Upli_ﬂ (Ruw) = 927 Ibs 571 Ibs - = 2 — S S&t‘#‘%&‘?
Overturning + Gravity (P,) = 1305 Ibs 639 Ibs Shet > X X STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 927 lbs 571 Ibs
max tension stress ratio (TSR) = 0.382 oK 0.235 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 138 Ibs 63 lbs
Max shear stress ratio (VSR) = 0.090 OK 0.041 OK
0.472 < 1.2 OK - LC#1 (controls)

24W - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 20 66
BURKHOLDER PROJECT NAME
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 84" Tall "W" 5 Level 24W
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I,H /2 X=X H/2 |,
(Design per ACI 318-14 section 14.5.5) ’| ’[
Max. Factored Vertical Load (P,) = 1305 Ibs et P e N;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. e ) }l
b, = 24.00 in. L3, . Ly
B= 1.00 e |
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
$Vy= 9064.38 Ibs e
VilVy = 0.144 <10 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 670 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.45 ft? RwV 1
“b" distance = 8.02 in “
Slab thickness (t) = 4.00 in Vx . = wx
S=1"n%6 = 2.67 in%in ; M max.(n fixed and) s g g s
M, (tension allowable) = ¢,(7.5)[(f '.)*?I(S) = 710 in-Ib/in ‘ 3 "
Factored uniform bearing, W, = Py / Areqq = 20 Iblinfin P v M (at deflected cna) i o L2
M, = W,L%3 = (w,)[(b-(2))/2)%] / 3 = 61.27 in-Ib/in - Defl. End M1 = 31 in-Ib/in i My [
My/oMy = 0.086 <1.0 O.K. — | & (2—3x)
My, aAmax. (n deflectod end) . = ;IE‘I
Moment M'-.. 2 w (12— x2)2
ag” R 20E1

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 15 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 8.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pcoye) = 1626 Ibs CANTILEVERED G
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peonc * Le/2 = 79308 in*lb: ' e
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Mor = 6017 in*lbs LENGTH (Lc) L
MgstRack + Mrst(siab) = 83808 in*lbs
Total Overturning FOS = 13.929 OK m
<C
Load Combination #2: Mot = 3480 in*lbs | :
Mgst(Rack + MRrstsiab) = 81183 in*lbs N~
Total Overturning FOS = 23.332 OK 3V

24W - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 21 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 90" Tall "X" 5 Level 24X
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 150 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 18.75 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 24in Shelf Load / Level I —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he=  2Lin 150 Ibs b
h,= 2lin 150 lbs
hs = 21in 150 Ibs T
h, = 21in 150 Ibs o
h; = 6in 150 lbs 4
Total Shelf Height, H, = 90in T ’f
Unit Height, H, = 901in N Y e
Unit Base Depth, D = 15in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W; = (0.67)(PLgg)((0.67)PL)+DL = 436.7 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 200.5 Ibs
Base Shear, V=C,W,=  137.7 lbs Base Shear, V = C4l,W = 63.2 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 29.4 |bs @ 96 in (CM) Fs= 33.7 lbs @ 96in (CM)
each level. F,= 23.0 Ibs @ 75in (CM) Fs= 0.0 Ibs
F;= 165lbs @ 54in (CM) Fs=  0.0lbs
F,= 10.1 Ibs @ 33in (CM) F,= 0.0 Ibs
Fi= 3.7 Ibs @ 12in (CM) Fi= 0.0 Ibs
F,= 137lbs @ 45in (CM) F,= 105lbs @ 45in (CM)
2fi= 137.7lbs (@ Factored Loads) xfi= 63.2 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 6433 in-lbs Mor = 3712in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 4500 in-lbs Mgst = 1875 in-lbs
Factor of Safety Factor of Safety
FOS = 0.700 FOS = 0.505
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
Ry = 48 Ibs 22 Ibs \ STRAPS - EACH
- " . 4 1" WIDE x 22 GA
R, = 129 Ibs (Uplift) 122 Ibs (Uplift) Ny MIN THICKNESS
- ) Overturning FOS = 0.700 <1.5--ABs Reqd 0.505 <1.5--ABs Reqd II I
Sliding Restraint force, Rgsy / FOS = 162Ibs / 3.357 >= 1.5 OK 87Ibs / 3.928 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (R,;) = 138 Ibs 63 Ibs 3 P 4 e .
Net Uplift (Ry,) = 1006 Ibs 616 lbs = - =— (1) ANCHOR
) ! = = = BOLT PER
Overturning + Gravity (P,) = 1365 Ibs 672 Ibs Shet > X X STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 1006 lbs 616 Ibs
max tension stress ratio (TSR) = 0.414 oK 0.254 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 138 Ibs 63 lbs
Max shear stress ratio (VSR) = 0.090 OK 0.041 OK
0.504 < 1.2 OK - LC#1 (controls)

24X - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 22 66
BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 90" Tall "X" 5 Level 24X
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H /2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1365 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b, = 24.00 in. L3, . Ly
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
Vo= 9064.38 Ibs byt
V9V, = 0.151 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 691 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.46 ft? ReV !
“b" distance = 8.14 in “
Slab thickness (t) = 4.00 in Vx . = wx
S = (116 = 2.67 inin | M max.(n fixed and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 21 Ibfinfin Showr v L (“ deflected '"") .o -
M, = w, L3 = (w,)[(b-(2"))/2)%] / 3 = 64.74 in-Ib/in - Defl. End M1 = 33 in-Ib/in 1 My ® o "
My/oMy, = 0.091 < 1.0 OK. . | T8
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
G T 28E1

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 15 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L;) at My, = 6.9 ft )
Total Length of Slab (I, + Width of Single Rack) = 8.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1626 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peonc * Le/2 = 79308 in*lb: ' e
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Moy = 6433 in*lbs LENGTH U—C) E
MgstRack + Mrst(siab) = 83808 in*lbs
Total Overturning FOS = 13.028 OK m
<C
Load Combination #2: Mot = 3712 in*lbs | :
Mgst(Rack + MRrstsiab) = 81183 in*lbs N~
Total Overturning FOS = 21.872 OK SV

24X - Half Gondola




PROJECT NO: SHEET NO: OF:

JOHNSTON 2401802403 23 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA

consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 90" Tall "X" 5 Level 24XSD
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 ) ] SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J_‘4 L
Total Load per shelf = 225 |Ibs
# of Levels = Wall 5 Level
Uniform Weight per level = 28.13 psf/shelf 5 B
Weight of Unit = 100 Ibs o
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 24in Shelf Load / Level I —
hg = 0in -
hg = 0in T
h; = 0in — R
he = Oin )
he=  2Lin 225 lbs b
h,= 2lin 225 Ibs J4
hy = 2lin 225 Ibs
h, = 21in 225 Ibs o
hy = 6in 225 |bs 74
Total Shelf Height, H, = 90in e E): T
Unit Height, H, = 90in +—
Unit Base Depth, D = 15in D

Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):

Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 605.0 lbs W, = (0.67)(PLge)((1)PL)+DL = 250.8 Ibs
Base Shear, V=C,W,=  190.8 lbs Base Shear, V = C4l,W = 79.1 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 42.8 lbs @ 96 in (CM) Fs= 45.8 |bs @ 96in (CM)
each level. F,= 33.4Ibs @ 75in (CM) Fs= 0.0 Ibs
Fs= 241lbs @ 54in(CM) Fy= 0.0 Ibs
F,= 14.7 Ibs @ 33in (CM) Fy= 0.0 Ibs
Fy= 5.3 Ibs @ 12in (CM) Fi= 0.0 Ibs
F,= 13.3lbs @ 45in (CM) Fy= 9.5 Ibs @ 45in (CM)
2fi= 190.8Ibs (@ Factored Loads) fi= 79.1 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 9057 in-Ibs Mor = 4827 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 6375 in-lbs Mgst = 2438 in-lbs
Factor of Safety Factor of Safety
FOS = 0.704 FOS = 0.505
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED

BASE PLATE AND
FRAME LEG, TYP

Base Reactions:

Reactions (Service Loads): LC #1 LC #2
Ry = 67 Ibs 28 Ibs
R,=  179lbs  (Uplift) 1591bs  (Uplift) I(AZI\)‘g/:?SIEODLEE%ALT
Overturning FOS = 0.704 < 15--ABs Reqd 0.505 <1.5--ABs Reqd - o SCREW BOLT+, TYP | O
Sliding Restraint force, Rgsr / FOS = 227lbs / 3.393 >= 1.5 OK 112Ibs / 4.039 >= 1.5 OK 5 %
Reactions (Factored Loads): LC #1 LC #2
Base Shear (R, = 191 Ibs 79 Ibs AT SUPER DUTY (SD)

Net Uplift (Ry,) = 1414 Ibs 801 Ibs INTERIOR FRAME
Overturning + Gravity (P,) = 1929 Ibs 869 Ibs O
BASE PL 5"x3"x0.125"

Tension Allowables

Anchor Design (using "Cracked Concrete" Properties) Steel Strength, ¢Ng, = 8437 Ibs <--ACl 318-14 Eq 17.4.1.2
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Concrete Breakout, (0.75)¢N¢pq = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Embedment = 25in Pullout Strength, (0.75)¢N,, = NA <--ACl 318-14 Eq 17.4.3.1
fle= 3500 psi LC #1 LC #2
e, = 0in <--- Eccen. Of Anchor Factored Tension Load (N,) = 1414 lbs 801 Ibs
hg = 2in 1.5(he) = 3.000 in max tension stress ratio (TSR) = 0.583 OK 0.330 OK
Ca= 3.5in 1.5(cy) = 5.2501in Shear Allowables
Conc. thickness, t = 4in Steel Strength, ¢Vs,= 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
# of Anchors, n = 2 - anchors per connection Concrete breakout, ¢V, = 1533 Ibs <--ACl 318-14 Eq 17.5.2.1b
Sx= 2.5in Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
A= 0.051in"2 LC#1 LC#2
Factored Shear Load (V,) = 191 Ibs 79 lbs
Max shear stress ratio (VSR) = 0.125 OK 0.052 OK
Combined shear and tension stress ratio (TSR + VSR) = 0.707 < 1.2 OK - LC#1 (controls)

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

24XSD - Half Gondola



PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 24 66
BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 90" Tall "X" 5 Level 24XSD
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H/2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1929 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, : 5 A J‘ "
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b, = 24.00 in. L3, . Ly
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; < } Q
V, max = 15107 Ibs Eqg. (22-10) | % I T
Vo= 9064.38 Ibs byt
V9V, = 0.213 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 979 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.65 ft? ReV !
“b" distance = 9.69 in “
Slab thickness (t) = 4.00 in A T
S=(1")(0%6 = 2.67 infin ; M max(atfiedend) . . ... =S
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, W, = Py / Areqq = 21 Iblinfin P v M (at deflected cna) i o L2
M, = WL 23 = (wi)[(b-(2))/2)%] / 3 = 101.27 in-lbfin - Defl. End M1 = 51 in-Ib/in E o G s O
My/oMy, = 0.143 < 1.0 OK. . | SHemezena v i 8 % SFH =Y
My, . amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
Mo B L W )

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 15 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L;) at My, = 6.9 ft )
Total Length of Slab (I, + Width of Single Rack) = 8.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pcoye) = 1626 Ibs CANTILEVERED G
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peonc * Le/2 = 79308 in*lb: ' e
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Moy = 9057 in*lbs LENGTH U—C) E
MgstRack) * Mrs(siab) = 85683 in*lbs
Total Overturning FOS = 9.460 OK m
<C
Load Combination #2: Mot = 4827 in*lbs | :
Mgst(Rack + MRrstsiab) = 81746 in*lbs N~
Total Overturning FOS = 16.934 OK SV

24XSD - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 25 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 120" Tall "YZ" 4 Level 30YZ
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 75 lbs
# of Levels = Wall 4 Level - HD TV
Uniform Weight per level = 7.50 psf/shelf 5 M
Weight of Unit = 100 Ibs
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc)
Shelf depth = 30in Shelf Load / Level . —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he = 0in b
h, = 30in 75 lbs
hs = 30in 75 lbs T
h, = 30in 75 Ibs o
h; = 6in 75 lbs N
Total Shelf Height, H, = 96 in R = T
Unit Height, H, = 120in ~ m e
Unit Base Depth, D = 21in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W; = (0.67)(PLgg)((0.67)PL)+DL = 234.7 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 150.3 Ibs
Base Shear, V = Cl,W, = 74.0 Ibs Base Shear, V = C4l,W = 47.4 |bs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 0.0 Ibs @ 0in (CM) Fs= 0.0 Ibs
each level. F,= 15.2 Ibs @ 102 in (CM) Fs= 18.6 Ibs @ 102in (CM)
F;= 107lbs @ 72in (CM) Fs= 0.0 Ibs
F,= 6.3 Ibs @ 42in (CM) F,= 0.0 Ibs
F,= 18lbs @ 12in(CM) Fi=  0.0lbs
F,= 17.8lbs @ 60in (CM) F,= 146lbs @ 60in (CM)
>fi= 74.0 Ibs (@ Factored Loads) xfi= 47.4 |bs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 3677 in-lbs Mor= 2771 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 3150 in-lbs Mgst = 1838 in-lbs
Factor of Safety Factor of Safety
FOS = 0.857 FOS = 0.663
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
Ry = 26 Ibs 17 Ibs STRAPS - EACH
R,=  25lbs  (Uplift 441bs  (Uplify ’ A\ & MIN THICKNESS
- ) Overturning FOS = 0.857 < 1.5--ABs Reqd 0.663 <1.5--ABs Reqd II [
Sliding Restraint force, Rgsy / FOS = 73lbs / 2.823 >= 1.5 OK 52lbs /3.121 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (Ry,) = 74 Ibs 47 Ibs 3 P 4 e .
Net Uplift (Ry,) = 391 Ibs 313 lbs - = — — (E;c))‘L\_I’j‘g"E‘gR
Overturning + Gravity (P,) = 595 Ibs 388 Ibs Shet S D STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 391 lbs 313 lbs
max tension stress ratio (TSR) = 0.161 oK 0.129 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 74 lbs 47 Ibs
Max shear stress ratio (VSR) = 0.048 OK 0.031 OK
0.209 < 1.2 OK - LC#1 (controls)

30YZ - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 26 66
BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 120" Tall "YZ" 4 Level 30YZ
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H/2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 595 Ibs R T (o | (\I;v
Slab Concrete ', = 3500 psi :‘, B A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b,= 24.00 in. ! s o 4 } >
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
Vo= 9064.38 Ibs byt
V9V, = 0.066 <1.0 O.K. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 312 Ibs Total Equiv. UniformLoad . . . . = %u’l
Area reqd. for bearing (Aeqq) = 0.21 ft? ReV !
“b" distance = 547 in Pt mu
Slab thickness (t) = 4.00 in A T
S = (116 = 2.67 inin | Mmax.(nﬂud and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 20 Ib/in/in Showr v L (“ deflected '"") te . m ie'—
M, = WL 23 = (wi)[(b-(2))/2)%] / 3 = 19.97 in-lofin - Defl. End M1 = 10 in-Ib/in E o G s O
My/oMy, = 0.028 < 1.0 OK. . | SHemezena v i 8 % SFH =Y
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
Mo B L W )

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 21 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 8.6 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1726 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M =Peonc *LJ2 = 89364 in*lb: ~ o
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Mor = 3677 in*lbs LENGTH (Lc) L
Mgst(rack + Mrstisian) = 92514 in*lbs
Total Overturning FOS = 25.157 OK m
<C
Load Combination #2: Mot = 2771 in*lbs | :
Mgst(Rack + MRrstsiab) = 91201 in*lbs N~
Total Overturning FOS = 32.913 OK 3V

30YZ - Half Gondola
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JOHNSTON 2401802403 27 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 78" Tall "V" 5 Level 36V
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J EPTH L
Total Load per shelf = 150 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 12.50 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 36in Shelf Load / Level I —
hg = Oin )
hg = 0in T
h; = 0in — R
hg = 0in F T
he=  18in 150 Ibs b
h, = 18in 150 lbs
hs = 18in 150 Ibs T
h, = 18in 150 Ibs o
h; = 6in 150 lbs 4
Total Shelf Height, H, = 78in T ’f
Unit Height, H, = 78in N Y e
Unit Base Depth, D = 27in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W; = (0.67)(PLgg)((0.67)PL)+DL = 436.7 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 200.5 Ibs
Base Shear, V=C,W,=  137.7 lbs Base Shear, V = C4l,W = 63.2 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 29.0 Ibs @ 84in (CM) Fs= 33.81lbs @ 84in (CM)
each level. F,= 22.81bs @ 66 in (CM) Fs= 0.0 Ibs
F;= 166lbs @ 48in (CM) Fs=  0.0lbs
F,= 10.4 Ibs @ 30in (CM) F,= 0.0 Ibs
Fi= 41lbs @ 12in(CM) Fi= 0.0 Ibs
F,= 134lbs @ 39in (CM) F,= 105lbs @ 39in (CM)
2fi= 137.7lbs (@ Factored Loads) xfi= 63.2 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 5627 in-Ibs Mor = 3247 in-Ibs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 8100 in-lbs Mgst = 3375 in-lbs
Factor of Safety Factor of Safety
FOS = 1.440 FOS = 1.039
NO UPLIFT - ANCHORS REQUIRED NO UPLIFT - ANCHORS REQUIRED
e _— OUTRIGGER LEG
Base Reactions: " OF FRAME
Reactions (Service Loads): LC#1 LC#2 Anc | - S g—}éﬁf@ﬁgi
Ry = 48 Ibs 22 Ibs \ STRAPS - EACH
- " . 4 1" WIDE x 22 GA
R, = 0 lbs (No Uplift) 0 Ibs (No Uplift) Ny MIN THICKNESS
- ) Overturning FOS = 1.440 < 1.5--ABs Reqd 1.039 <1.5--ABs Reqd II [
Sliding Restraint force, Rgsy / FOS = 107Ibs / 2.213 >= 1.5 OK 55lbs / 2.491 >= 1.5 OK I_ —1
Reactions (Factored Loads): LC #1 LC #2 . = <
Base Shear (R,;) = 138 Ibs 63 Ibs 3 P 4 e .
g Griy ()= 89511 o T TR
Overturning + Gravity (P,) = 895 Ibs 401 Ibs Shet > X X STRAP (TYP)
™M.5cs

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 2 - anchors per connection
Sx= 25in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (2) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 8437 lbs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 2427 |bs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 0 lbs 0lbs
max tension stress ratio (TSR) = 0.000 oK 0.000 OK
Shear Allowables
Steel Strength, ¢V, = 4062 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 15331bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 3485 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 138 Ibs 63 lbs
Max shear stress ratio (VSR) = 0.090 OK 0.041 OK
0.090 < 1.2 OK - LC#1 (controls)
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Shelving / Single Sided 78" Tall "V" 5 Level 36V
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H /2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 895 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b,= 24.00 in. ! s o 4 } >
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
Vo= 9064.38 Ibs byt
VOV, = 0.099 <1.0 O.K. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 525 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.35 ft? ReV !
“b" distance = 7.10 in “
Slab thickness (t) = 4.00 in Vx . = wx
S = (116 = 2.67 inin | M max.(n fixed and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 18 Ib/infin Showr v L (“ deflected '"") .o -
M, = w,L%/3 = (w,)[(b-(2"))/2)2] / 3 = 38.48 in-Ib/in - Defl. End M1 = 20 in-Ib/in i M Bt e
MMy = 0.054 <1.0 O.K. — | & (2—3x)
My, . amax. (at deflectod end) b - ;GIE‘I
Moment M'-.. 2 w (12— x2)2
G T 28E1

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 27 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 9.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1826 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone * Lcf2 = 100019 in*lbs S =N
l¢] RST(slab) = Peonc ~ e q |_ A B S p AN O
Load Combination #1: Mor = 5627 in‘lbs LENGTH (Lc) L
Mgst(rack + Mrstisian) = 108119 in*lbs
Total Overturning FOS = 19.215 OK m
<C
Load Combination #2: Mot = 3247 in*lbs | :
Mgst(Rack + MRrstsiab) = 103394 in*lbs N~
Total Overturning FOS = 31.840 OK §V
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Shelving / Single Sided 90" Tall "EC" 5 Level 2490 EC
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J_‘4 TH L
Total Load per shelf = 100 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 12.50 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 24in Shelf Load / Level I —
hg = Oin )
hg = 0in I
h; = 0in — R
hg = 0in F T
he=  2Lin 100 Ibs b
h, 2lin 100 lbs
hs = 21in 100 Ibs T
h, = 21in 100 Ibs o
hy = 6in 100 Ibs N
Total Shelf Height, H, = 90in R = T
Unit Height, H, = 90 in ~ m e
Unit Base Depth, D = 15in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 3245 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 167.0 Ibs
Base Shear, V=C,W,=  102.3 lbs Base Shear, V = C4l,W = 52.7 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 20.4 lbs @ 96in (CM) Fs= 25.1 Ibs @ 96in (CM)
each level. F,= 15.9 Ibs @ 75in (CM) Fs= 0.0 Ibs
Fs= 115lbs @ 54in (CM) Fs= 0.0 Ibs
F,= 7.0 Ibs @ 33in (CM) F,= 0.0 Ibs
F,= 25lbs @ 12in(CM) Fi=  0.0lbs
F,= 143lbs @ 45in (CM) F,= 11.8lbs @ 45in (CM)
2fi= 102.3Ilbs (@ Factored Loads) xfi= 52.7 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 4676 in-Ibs Mor = 2939 in-Ibs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 3250 in-lbs Mgst = 1500 in-lbs
Factor of Safety Factor of Safety
FOS = 0.695 FOS = 0.510
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
) b'S 1 @  OUTSIDE FACE
Base Reactions: Z 1 OF END FRAME
_ _ _ s /&
Reactions (Service Loads): LC #1 LC #2 A / i 12GA X 2"W x 4"L ANCHOR PL
Ry = 36 Ibs 18 Ibs : (BY SUPPLIER), TYP AT EACH
R, = 951bs  (Uplift) 96 lbs  (Uplift) ENDOEERAME
Overturning FOS = 0.695 <1.5--ABs Reqd 0.510 <1.5--ABs Reqd
Sliding Restraint force, Rgsr / FOS = 118lbs / 3.309 >= 1.5 OK 70lbs / 3.79 >= 1.5 OK élr_\jACTHEOTRYP g
Reactions (Factored Loads): LC #1 LC #2 ) v -
Base Shear (Ryp) = 102 Ibs 53 Ibs (1) ANCHOR BOLT | '
Net Uplift (Ry,) = 732 Ibs 487 Ibs PER PLATE
Overturning + Gravity (P,) = 988 Ibs 537 Ibs - >
END CAP PLAN VIEW
Tension Allowables
Anchor Design (using "Cracked Concrete" Properties) Steel Strength, ¢Ng, = 4219 Ibs <--ACl 318-14 Eq 17.4.1.2

Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 1 - anchors per connection
Sx= 0in
A= 0.051in"2

Factored Tension Load (N,) =
max tension stress ratio (TSR) =

Concrete breakout, ¢V, =

Factored Shear Load (V,) =
Max shear stress ratio (VSR) =

Concrete Breakout, (0.75)¢N¢pq = 1713 lbs <--AC| 318-14 Eq 17.4.2.1a
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
732 Ibs 487 Ibs
0.427 oK 0.284 OK
Shear Allowables
Steel Strength, ¢V, = 2031 Ibs <--ACl 318-14 Eq 17.5.1.2c
12381bs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 2460 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
102 Ibs 53 Ibs
0.083 OK 0.043 OK
0.510 < 1.2 OK - LC#1 (controls)

Combined shear and tension stress ratio (TSR + VSR) =

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266
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Shelving / Single Sided 90" Tall "EC" 5 Level 2490 EC
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H /2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 988 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b, = 24.00 in. L3, . Ly
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 Ibs Eqg. (22-10) | % I T
Vo= 9064.38 Ibs byt
V9V, = 0.109 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 498 lbs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.33 ft? ReV !
“b" distance = 6.91 in “
Slab thickness (t) = 4.00 in Vx . = wx
S = (116 = 2.67 inin | M max.(n fixed and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 21 Ibfinfin Showr v L (“ deflected '"") .o -
M, = WL 23 = (wi)[(b-(2))/2)%] / 3 = 41,59 in-Ibjin - Defl. End M1 = 21 in-lbfin E oG O
My/oMy, = 0.059 < 1.0 OK. . | T8
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
G T 28E1

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 15 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 8.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1626 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peonc * Le/2 = 79308 in*lb: ' e
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Mor = 4676 in*lbs LENGTH (Lc) L
MgstRack + Mrst(siab) = 82558 in*lbs
Total Overturning FOS = 17.655 OK m
<C
Load Combination #2: Mot = 2939 in*lbs | :
Mgst(Rack + MRrstsiab) = 80808 in*lbs N~
Total Overturning FOS = 27.493 OK SV
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Shelving / Single Sided 78" Tall "EC" 5 Level 3678 EC
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J_‘4 TH L
Total Load per shelf = 100 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 8.33 psf/shelf 5 B
Weight of Unit = 100 Ibs "
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 36in Shelf Load / Level I —
hg = Oin )
hg = 0in I
h; = 0in — R
hg = 0in F T
he=  18in 100 Ibs b
h, 18in 100 lbs
hs = 18in 100 Ibs T
h, = 18in 100 Ibs o
hy = 6in 100 Ibs N
Total Shelf Height, H, = 78in A = T
Unit Height, H, = 78in ~ m e
Unit Base Depth, D = 27in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 3245 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 167.0 Ibs
Base Shear, V=C,W,=  102.3 lbs Base Shear, V = C4l,W = 52.7 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fo= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 20.2 lbs @ 84in (CM) Fs= 25.2 Ibs @ 84in (CM)
each level. F,= 15.9 Ibs @ 66 in (CM) Fs= 0.0 Ibs
F;= 115lbs @ 48in (CM) Fs= 0.0 Ibs
F,= 7.2 lbs @ 30in (CM) F,= 0.0 Ibs
F,=  29lbs @ 12in(CM) Fi=  0.0lbs
F,= 140lbs @ 39in (CM) F,= 11.7lbs @ 39in (CM)
2fi= 102.3Ilbs (@ Factored Loads) xfi= 52.7 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 4090 in-Ibs Mor= 2571 in-Ibs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 5850 in-lbs Mgst = 2700 in-lbs
Factor of Safety Factor of Safety
FOS = 1.430 FOS = 1.050
NO UPLIFT - ANCHORS REQUIRED NO UPLIFT - ANCHORS REQUIRED
) b'S 1 @  OUTSIDE FACE
Base Reactions: Z 1 OF END FRAME
_ _ _ s /&
Reactions (Service Loads): LC #1 LC #2 A / i 12GA X 2"W x 4"L ANCHOR PL
Ry = 36 Ibs 18 Ibs : (BY SUPPLIER), TYP AT EACH
R, = 0lbs (No Uplift) 0 lbs (No Uplift) ENDOEERAME
Overturning FOS = 1.430 <1.5--ABs Reqd 1.050 <1.5--ABs Reqd
Sliding Restraint force, Rpsr / FOS = 78lbs / 2.19 >= 1.5 OK 45Ibs / 2.424 >= 1.5 OK élr_\jACTHEOTRYP ‘o )
Reactions (Factored Loads): LC #1 LC #2 ) v -
Base Shear (Ryp) = 102 Ibs 53 Ibs (1) ANCHOR BOLT | '
Net Uplift (Ry,) = 0 lbs 0 Ibs PER PLATE
Overturning + Gravity (P,) = 646 Ibs 322 Ibs - >
END CAP PLAN VIEW
Tension Allowables
Anchor Design (using "Cracked Concrete" Properties) Steel Strength, ¢Ng, = 4219 Ibs <--ACl 318-14 Eq 17.4.1.2

Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 1 - anchors per connection
Sx= 0in
A= 0.051in"2

Concrete Breakout, (0.75)¢N¢pq =
Pullout Strength, (0.75)¢N,, =

Factored Tension Load (N,) =
max tension stress ratio (TSR) =

Shear Allowables

Steel Strength, ¢Vs,=
Concrete breakout, ¢V, =
Concrete pryout, ¢Vepg =

Factored Shear Load (V,) =
Max shear stress ratio (VSR) =

Combined shear and tension stress ratio (TSR + VSR) =

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

1713 lbs <--AC| 318-14 Eq 17.4.2.1a
NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
0lbs 0 lbs
0.000 oK 0.000 OK
2031 Ibs <--ACl 318-14 Eq 17.5.1.2c
12381bs  <--ACI 318-14 Eq 17.5.2.1b
2460 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
102 Ibs 53 Ibs
0.083 OK 0.043 OK
0.083 < 1.2 OK - LC#1 (controls)

3678 EC - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 32 66
BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 78" Tall "EC" 5 Level 3678 EC
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H/2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 646 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b,= 24.00 in. ! s o 4 } >
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 Ibs Eqg. (22-10) | % I T
Vo= 9064.38 Ibs byt
V9V, = 0.071 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 378 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.25 ft? ReV !
“b" distance = 6.02 in “
Slab thickness (t) = 4.00 in A T
S = (116 = 2.67 inin | M max.(nﬂud and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 18 Ib/infin Showr v L (“ deflected '"") .o -
M, = W,L2/3 = (w,)[(b-(2))/2)21 / 3 = 24.02 in-Ib/in - Defl. End M1 = 13 in-Ib/in i My . [
My/oMy, = 0.034 < 1.0 OK. . | SHemezena v i 8 % SFH =Y
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
Mo B L W )

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 27 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 9.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1826 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone * Lcf2 = 100019 in*lb: S =N
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Mor = 4090 in*lbs LENGTH (Lc) L
MgstRack + Mrst(siab) = 105869 in*lbs
Total Overturning FOS = 25.882 OK m
<C
Load Combination #2: Mot = 2571 in*lbs | :
Mgst(Rack + MRrstsiab) = 102719 in*lbs N~
Total Overturning FOS = 39.956 OK 3V

3678 EC - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 33 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 78" Tall "EC" 5 Level 4878 EC
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = i3 I SHELF
Supported on Elevated Floor (Y/N): No WIDTH |;J_‘4 TH L
Total Load per shelf = 100 lbs
# of Levels = Wall 5 Level
Uniform Weight per level = 6.25 psf/shelf 5 B
Weight of Unit = 100 Ibs o
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) T
Shelf depth = 48 in Shelf Load / Level I —
hg = 0in .
hg = 0in I
h; = 0in — 4
he = Oin )
he=  18in 100 Ibs b
h, 18in 100 lbs
hs = 18in 100 Ibs T
h, = 18in 100 Ibs o
hy = 6in 100 Ibs -
Total Shelf Height, H = 781n | S —
Unit Height, H, = 78in ~ m e
Unit Base Depth, D = 39in D

Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):

Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)]
[per RMI sect. 2.6.2, PLge = 1.0]

Seismic (Cs)(Ip) = 0.315 W, (Cross-Aisle)

W, = (0.67)(PLge)((0.67)PL)+DL = 324.5 Ibs
Base Shear, V = C4l, W = 102.3 Ibs

Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)

(Service Loads, E =0.7) Fo= 0.0 Ibs

Note: Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs
above the top of shelf at Fs= 20.2 lbs
each level. F,= 15.9 Ibs
Fy= 11.5 Ibs

F,= 7.2 Ibs

Fi= 2.9 lbs

F,= 14.0 Ibs

2fi=  102.3 Ibs

@ 0in (CM)
@ 0in (CM)

@ 0in (CM)

@ 0in (CM)

@ 84 in (CM)
@ 66 in (CM)
@ 48 in (CM)
@ 30in (CM)
@ 12in (CM)
@ 39in (CM)

(@ Factored Loads)

Calculate Overturning Moment (Service), Mo = Zfh;

Mor = 4090 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 8450 in-lbs
Factor of Safety
FOS = 2.066

NO UPLIFT - NO ANCHORS REQUIRED

Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0]

Seismic (CJ)(l,) =

0.315 W, (Cross-Aisle)

W, = (0.67)(PLge)((1)PL)+DL = 167.0 Ibs
Base Shear, V = C4l,W = 52.7 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads) Fo= 0.0 Ibs
Fg= 0.0 Ibs
F,= 0.0 Ibs
Fe= 0.0 Ibs
Fs= 252lbs @ 84in (CM)
Fs= 0.0 Ibs
F3= 0.0 Ibs
F,= 0.0 Ibs
Fi= 0.0 Ibs
Fu= 11.7 Ibs @ 39in (CM)
fi= 52.7 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mor = Zfh;
Mor= 2571 in-Ibs
Calculate Resisting Moment (Service), Mgsr
Mgst = 3900 in-lbs
Factor of Safety
FOS = 1.517

NO UPLIFT - NO ANCHORS REQUIRED

ZP  OUTSIDE FACE
OF END FRAME

12GA x 2"W x 4"LL ANCHOR PL
(BY SUPPLIER), TYP AT EACH
END OF FRAME

(1) ANCHOR BOLT
PER PLATE

Base Reactions: 8 i
S
) . . o /R
Reactions (Service Loads): LC #1 LC #2 A / i
Ry = 36 Ibs 18 Ibs :
R, = 0 lbs (No Uplift) 0 lbs (No Uplift)
Overturning FOS = 2.066 >=15 1.517 >=15
Sliding Restraint force, Rgsy / FOS = 67Ibs / 1.865 >= 1.5 OK 37lbs / 2.026 >= 1.5 OK SPETHEOTRYP
Reactions (Factored Loads): LC #1 LC #2 )
Base Shear (R, = 102 Ibs 53 lbs
Net Uplift (Ry,) = 0 Ibs 0 Ibs
Overturning + Gravity (P,) = 547 Ibs 260 Ibs -

Anchor Design (using "Cracked Concrete" Properties)

Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 1 - anchors per connection
Sx= 0in

Ase= 0.051in"2

END CAP PLAN VIEW

Tension Allowables

Steel Strength, §No, = 4219 lbs  <--ACI 318-14 Eq 17.4.1.2

Concrete Breakout,

(0.75)0Ngq=  1713lbs  <--ACI 318-14 Eq 17.4.2.1a

Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 0 lbs 0lbs
max tension stress ratio (TSR) = 0.000 oK 0.000 OK

Shear Allowables

Steel Strength, ¢Vs,=
Concrete breakout, ¢V, =
Concrete pryout, ¢Vepg =

2031 Ibs <--ACl 318-14 Eq 17.5.1.2¢c
1238 Ibs <--ACl 318-14 Eq 17.5.2.1b
2460 Ibs <--ACl 318-14 Eq 17.5.3.1b

Factored Shear Load (V,) =
Max shear stress ratio (VSR) =

Combined shear and tension stress ratio (TSR + VSR) =

USE: NO UPLIFT - USE (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

LC #1 LC #2
102 Ibs 53 Ibs
0.083 OK 0.043 OK

0.083 < 1.2 OK - LC#1 (controls)

4878 EC - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 34 66
BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 78" Tall "EC" 5 Level 4878 EC
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H/2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 547 Ibs R T (o | (\I;v
Slab Concrete f'; = 3500 psi :‘, | 3 A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b, = 24.00 in. L3, . Ly
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 Ibs Eqg. (22-10) | % I T
Vo= 9064.38 Ibs byt
VOV, = 0.060 <1.0 O.K. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 343 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.23 ft? ReV !
“b" distance = 574 in “
Slab thickness (t) = 4.00 in A T
S = (116 = 2.67 inin | M max.(nﬂud and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 17 Ib/infin Showr v L (“ deflected '"") .o -
M, = W,L%/3 = (w,)[(b-(2"))/2)% / 3 = 19.35 in-Ib/in - Defl. End M1 = 10 in-Ib/in | My . L
My/oMy, = 0.027 < 1.0 OK. . | SHemezena v i 8 % SFH =Y
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
Mo oL < 2GR

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 39in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 10.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 2026 lbs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peonc * Le/2 = 123130 in*lb: = ey
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Mor = 4090 in*lbs LENGTH (Lc) L
Mgst(rack + Mrstisian) = 131580 in*lbs
Total Overturning FOS = 32.168 OK m
<C
Load Combination #2: Mot = 2571 in*lbs | :
Mgst(Rack + MRrstsiab) = 127030 in*lbs N~
Total Overturning FOS = 49.412 OK 3V

4878 EC - Half Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 35 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
e £ KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 84" Tall "3RX" 9 Level 9-3RX
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = 1.0 SHELF
Supported on Elevated Floor (Y/N): No WIDTH [{l‘_P TH
Total Load per shelf = 15 Ibs
# of Levels = Wall 9 Level S
Uniform Weight per level = 5.00 psf/shelf o]
Weight of Unit = 100 Ibs - S
Anchorage spacing/Trib width = 4ft (Frames are assumed to be 4'-0" oc) "f—“
Shelf depth = 9in Shelf Load / Level ‘\*r e
hg = 9.5in 15 Ibs IA_
hg = 10in 15 Ibs [ts} =
h,=  95in 15 Ibs - + S
hg = 10in 15 Ibs - EE
hs = 9.5in 15 Ibs < ——
h, = 10in 15 Ibs ! N
hg = 9.5in 15 Ibs ‘_P
h, = 10in 15 Ibs ‘_\\I)ﬁ =
hy = 6in 15 Ibs T |
Total Shelf Height, H, = 84in A R —
Unit Height, H, = 84in ~ N L
Unit Base Depth, D = 6.5in D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cs)(Ip) = 0.210 W, (Cross-Aisle) Seismic (CJ)(l,) = 0.210 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 160.6 Ibs W, = (0.67)(PLgp)((1)PL)+DL = 110.1 Ibs
Base Shear, V = Cl,W, = 33.8 lbs Base Shear, V = C4l,W = 23.1lbs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 2.4 lbs @ 90in (CM) (Service Loads) Fg= 3.91bs @ 90in (CM)
Note: Fg= 2.21lbs @ 80.5in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F= 1.9 lbs @ 70.5in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 1.6 lbs @ 61in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 1.4 bs @ 51in (CM) Fs= 0.0 Ibs
each level. F,= 1.11bs @ 41.5in (CM) Fs= 0.0 Ibs
Fy= 08lbs @ 315in(CM) Fy= 0.0 Ibs
F,= 0.6 Ibs @ 22in (CM) F,= 0.0 Ibs
F,=  03lbs @ 12in(CM) Fi=  0.0lbs
F,= 113lbs @ 42in (CM) F,= 123lbs @ 42in (CM)
>fi= 33.81lbs (@ Factored Loads) fi= 23.1lbs (@ Factored Loads)
Calculate Overturning Moment (Service), Mo = Zfh; Calculate Overturning Moment (Service), Mor = Zfh;
Mor = 1259 in-lbs Mor = 869 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgsr
Mgst = 618 in-Ibs Mgst = 374 in-Ibs
Factor of Safety Factor of Safety
FOS = 0.490 FOS = 0.430
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
Base Reactions:
Reactions (Service Loads): LC #1 LC #2 — Ln’é:ggg?;ig"
Ry = 12 Ibs 8 Ibs ) ’ 2 PLACE STRAP AT
R, = 99 Ibs (Uplift) 76 lbs (Uplift) 4 EACH END FRAME
- ) Overturning FOS = 0.490 < 1.5--ABs Reqd 0.430 <1.5--ABs Reqd ;' = N ml}lrléslgRo;::gﬁl\?an)éT
Sliding Restraint force, Rgsy / FOS = 69lbs / 5.796 >= 1.5 OK 47Ibs /5.828 >= 1.5 OK ! TYP / UNO.
Reactions (Factored Loads): LC #1 LC #2 . s (1) ANCHOR BOLT
Base Shear (Ry,) = 34 Ibs 23 Ibs a4 ) 1 PER STRAP,
Net Uplift (Ry) = 484 Ibs 340 Ibs = .~ TYP / UNO.
Overturning + Gravity (P) = 550 lbs 361 Ibs +Dhiaell s Shias
|

Anchor Design (using "Cracked Concrete" Properties)
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment = 25in
fle= 3500 psi
e, = 0in <--- Eccen. Of Anchor
het = 2in 1.5(h) = 3.000 in
Ca= 3.5in 1.5(¢c,) = 5.250 in
Conc. thickness, t = 4in
# of Anchors, n = 1 - anchors per connection
Sx= 0in
A= 0.051in"2

Combined shear and tension stress ratio (TSR + VSR) =

Tension Allowables

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

Steel Strength, §N;, = 42191bs  <--ACI 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)¢Ncp, = 1713 lbs <--AC| 318-14 Eq 17.4.2.1a
Pullout Strength, (0.75)0N,, = NA <--ACI 318-14 Eq 17.4.3.1
LC #1 LC #2
Factored Tension Load (N,) = 484 |bs 340 Ibs
max tension stress ratio (TSR) = 0.283 oK 0.199 OK
Shear Allowables
Steel Strength, ¢V, = 2031 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout, ¢V, = 12381lbs  <--ACI 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepg = 2460 |bs <--ACl 318-14 Eq 17.5.3.1b
LC#1 LC#2
Factored Shear Load (V,) = 34 lbs 23 lbs
Max shear stress ratio (VSR) = 0.027 OK 0.019 OK
0.310 < 1.2 OK - LC#1 (controls)

9-3RX - Half T-Frame




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 36 66
BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Single Sided 84" Tall "3RX" 9 Level 9-3RX
IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H/2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 550 Ibs R T (o | (\I;v
Slab Concrete ', = 3500 psi :‘, B A J‘ =
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b,= 24.00 in. ! s o 4 } >
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | % % I T
Vo= 9064.38 Ibs byt
V9V, = 0.061 <1.0 O.K. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 256 Ibs Total Equiv. UniformLoad . . . . = %u’l
Area reqd. for bearing (Aeqq) = 0.17 ft? ReV !
“b" distance = 4.96 in Pt mu
Slab thickness (t) = 4.00 in A T
S = (116 = 2.67 inin | Mmax.(nﬂud and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 22 Ibfinfin Showr v L (“ deflected '"") fe s . ie'—
M, = W,L2/3 = (w,)[(b-(2))/2)21 / 3 = 16.31 in-Ibfin - Defl. End M1 = 9 in-lb/in i My . [
My/oMy, = 0.023 < 1.0 OK. . | SHemezena v i 8 % SFH =Y
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
Mo B L W )

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 6.5 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, M/FS = S*,/1.5 = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L;) at My, = 6.9 ft )
Total Length of Slab (I, + Width of Single Rack) = 7.4 ft S )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl VE } s
Weight of Concrete Slab at Rack (Pconc) = 1484 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone * L2 = 66090 in*lb S =N
0 o) = P L b SLAB SPAN O
Load Combination #1: Mor = 1259 in*lbs LENGTH (LC) E
MgstRack + Mrst(siab) = 66707 in*lbs
Total Overturning FOS = 52.978 OK m
<C
Load Combination #2: Mot = 869 in*lbs P
Mgst(Rack + MRrstsiab) = 66464 in*lbs N~
Total Overturning FOS = 76.451 OK SV

9-3RX - Half T-Frame




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 37 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
e £ KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Double Sided 84" Tall "3RX" 9 Level 18-3RX
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = 1.0 WIDTH SHELF
Supported on Elevated Floor (Y/N): No — DEPTH
Total Load per shelf = 15 Ibs <---assumes (2) shelves per level
# of Levels = 9 Level ak_ e r. . 2 ]
Uniform Weight per level = 5.00 psf/shelf %
Weight of Unit = 100 lbs mA
Upright Frame anchorage spacing (Trib width) = 4ft (Frames are assumed to be 4'-0" oc) s
Shelf depth (ea. side) = 9in Shelf Load / Level / Frame ~1
hy = 9.5in 30 Ibs e
hg = 10in 30 Ibs =
h; = 9.5in 30 Ibs = Tffﬁ = ——]
hg = 10in 30 Ibs I_‘ﬁ
hs = 9.5in 30 Ibs <
hy = 10in 30 Ibs o =
hy = 9.5in 30 Ibs i
h, = 10in 30 Ibs S
hy = 6in 30 Ibs EAh
Total Shelf Height, H, = 84in Unit Height, H, = 84 in af. k. T ]
Unit Base Depth, D = 8.5in A
D
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLgg = 1.0]
Seismic (Cy)(I,) = 0.210 W, (Cross-Aisle) Seismic (Cy)(I,) = 0.210 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 221.2 Ibs W = (0.67)(PLgp)((1)PL)+DL = 120.1 lbs
Base Shear, V = C,l,W, = 46.5 Ibs Base Shear, V = C4l,W, = 25.3 Ibs
Horizontal forces per level, F, = C,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fy= 4.4 bs @ 90in (CM) (Service Loads) Fo= 6.9 Ibs @ 90in (CM)
Note: Fg= 3.91bs @ 80.5in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F,= 3.4 lbs @ 70.5in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 3.0lbs @ 61in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 2.51bs @ 51in (CM) Fs= 0.0 Ibs
each level. F,= 2.0lbs @ 41.5in (CM) F,= 0.0 lbs
Fs= 1.51bs @ 31.5in (CM) Fs= 0.0 Ibs
Fo= 11lbs @ 22in(CM) Fo= 0.0 Ibs
F= 0.6 Ibs @ 12in (CM) F,= 0.0 Ibs
F.= 102lbs @ 42in(CM) F,= 108lbs @ 42in (CM)
fi= 46.5 Ibs (@ Factored Loads) fi = 25.3Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mgt = Zfh; Calculate Overturning Moment (Service), Mgr = Zfh;
Mot = 1849 in-lbs Mot = 1074 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgst
Mgst = 1194 in-lbs Mgst = 553 in-lbs
Factor of Safety Factor of Safety
FOS = 0.646 FOS = 0.514
UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
Check Single Frame / Bay Overturning Stability: |
Mor (LC#1) = 1849 in-lbs Mot (LC#2) = 1074 in-lbs
Mgsr (LC#1) = 1194 in-lbs Mgst (LCH#2) = 553 in-Ibs oy SEEATETERE
FOS=Mgsr/ Moy = 0.646 < 1.0 AB Reqd FOS = Mgst/ Mot = 0.514 <15 AB Reqd ANCHOR STRAP
--> ABs Reqd at Each Frame - FOS<1.0 at LC#1 or LC#2 Zk’éﬁiﬁg’*ﬁ;\&g
. AND 8'-0"oc (MAX) AT
Base Reactions: INTERIOR FRAMES,
Reactions (Service Loads): LC #1 LC #2 i
R.=  161bs 91bs o eeLt
R, = 77 Ibs (Uplift) 61 Ibs (Uplift) TYP /UNO.
Overturning FOS = 0.646 <15 - ABs Reqd 0.514 <1.5 AB Reqd
Sliding Restraint force, Rgst / FOS = 82lbs / 5.039 >= 1.5 OK 47lbs /5.274 >= 1.5 OK
Reactions (Factored Loads): LC #1 LC #2
Base Shear (R,) = 47 lbs 25 |bs Tension Allowables
Net Uplift (Ry,) = 519 Ibs 314 Ibs Steel Strength, ¢Ng, = 4219 lbs  <--ACl 318-14 Eq 17.4.1.2
Overturning + Gravity (P,) = 670 lbs 353 lbs Concrete Breakout, (0.75)¢Ncp, = 17131bs  <--AClI 318-14 Eq 17.4.2.1a
Pullout Strength, (0.75)¢Np, = NA <--ACl 318-14 Eq 17.4.3.1

Anchor Design (using "Cracked Concrete" Properties) LC #1 LC #2
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Factored Tension Load (N,) = 519 Ibs 314 Ibs
Embedment = 25in max tension stress ratio (TSR) = 0.303 OK 0.183 OK
fle= 3500 psi Shear Allowables
e, = 0in <--- Eccen. Of Anchor Steel Strength, ¢V, = 20311lbs  <--ACI 318-14 Eq 17.5.1.2¢c
hg = 2in 1.5(he) = 3.000 in Concrete breakout, ¢V, = 1238Ibs  <--ACl 318-14 Eq 17.5.2.1b
Cy= 3.5in 1.5(cy) = 5.250 in Concrete pryout, ¢Vepg = 2460 lbs <--ACl 318-14 Eq 17.5.3.1b
Conc. thickness, t = 4in LC#1 LC #2
# of Anchors, n = 1 - anchors per connection Factored Shear Load (V,) = 47 Ibs 25 Ibs
Sx = 0in Max shear stress ratio (VSR) = 0.038 OK 0.020 OK
A= 0.051in"2 Combined shear and tension stress ratio (TSR + VSR) = 0.340 < 1.2 OK - LC#1 (controls)

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

18-3RX - Full T-Frame
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Shelving / Double Sided 84" Tall "3RX" 9 Level 18-3RX
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I,H /2 X=X H/2 |,
(Design per ACI 318-14 section 14.5.5) ’| ’[
Max. Factored Vertical Load (P,) = 670 Ibs T P A [P (\I;v
Slab Concrete f'c = 3500 psi :‘, ° = Wy 2 J‘ ~.
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. e oy }l
by= 24.00 in. L3, . L
B= 1.00 | ie J‘
V,= 22718 Ibs Eq. (22-10) o B <IN
V, max = 15107 lbs Eq. (22-10) % L4 } }
OV, = 9064 Ibs e
VOV, = 0.074 <1.0 OK.

Slab tension based on Soil bearing area check:

Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 331 Ibs
Area reqd. for bearing (Aeqq) = 0.22 ft?
"b" distance = 5.64 in
Slab thickness (t) = 4.00 in
S = (1176 = 2.67 inin
M, (tension allowable) = ¢,(7.5)[(f ')"I(S) = 710 in-lbfin
Factored uniform bearing, w,, = P, / Areqq = 21.09 Ib/infin
M, = W,L%/3 = (w,)[(b-(2"))/2)% / 3 = 23.24 in-Ib/in - Defl. End M1 = 12 in-lb/in
My/OM = 0.033 <1.0 O.K.

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

bo
(Punching Perimeter)

20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD

Total Equiv. Uniform Load . . . . = g wl
Rev - wl
Vx - = wx
; M max.(n fixed and) PG R L v L":.:_'
i M = i_‘l
Showr \‘/ 1 (at deflected cna) o . -
= M LAYy T P
iy X & (2—3x)
M, amax. (na fiected & d) § - Nl
E x een g 24E1
Momaent Ml-". Ay w (12— x2)2
if 24EI

Width of Single Rack = 8.5 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, My, = S*f, = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 7.6 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1518 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M =Peonc *LJ2 = 69092 in*lb: ~ o
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Mor = 1849 in*lbs LENGTH (Lc) L
Mgst(rack + Mrstisian) = 70286 in*lbs
Total Overturning FOS = 38.015 OK m
<C
Load Combination #2: Mot = 1074 in*lbs | :
MgstRack + Mrst(siab) = 69644 in*lbs N —
Total Overturning FOS = 64.823 OK SV

18-3RX - Full T-Frame
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Shelving / Double Sided 48" Tall "R" 4 Level 36R
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = 15 N
Supported on Elevated Floor (Y/N): No WIDTH BEE%E!
Total Load per shelf = 125 lbs <---assumes (2) shelves per level
# of Levels = 4 Level
Uniform Weight per level = 20.83 psf/shelf 5 o
Weight of Unit = 100 Ibs
Upright Frame anchorage spacing (Trib width) = 4ft (Frames are assumed to be 4'-0" oc) 5:"
Shelf depth (ea. side) = 18in Shelf Load / Level / Frame
hg = 0in i
hg = Oin
h, = 0in 5% 0
he = 0in T -
hs = 0in o
h,= 14in 250 Ibs
hg = 14in 250 lbs «
h, = 14in 250 Ibs
hy = 6in 250 lbs
Total Shelf Height, H, = 48in Unit Height, H, = 48 in E—‘f T i
Unit Base Depth, D= 24in s T ¥
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6): P
Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLge = 1.0] [per RMI sect. 2.6.2, PLgg = 1.0]
Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle) Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 548.9 Ibs W; = (0.67)(PLgg)((1)PL)+DL = 267.5 lbs
Base Shear, V = C,l,W, = 173.1 Ibs Base Shear, V = C4l,W, = 84.4 Ibs
Horizontal forces per level, F, = C,V (RMI sect 2.6.6) Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fq= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F,= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 0.0 Ibs @ 0in (CM) Fs= 0.0 Ibs
each level. Fa= 447lbs @ 54in(CM) Fs= 50.1lbs @ 54in (CM)
Fs= 33.11lbs @ 40in (CM) Fs= 0.0 Ibs
F,= 215lbs @ 26in(CM) Fo= 0.0 Ibs
F= 9.9 Ibs @ 12in (CM) F,= 0.0 Ibs
F,= 119lbs @ 24in (CM) Fu= 8.9 Ibs @ 24in (CM)
fi = 173.1lbs (@ Factored Loads) fi = 84.4 Ibs (@ Factored Loads)
Calculate Overturning Moment (Service), Mgt = Zfh; Calculate Overturning Moment (Service), Mgr = Zfh;
Mot = 4704 in-lbs Mot = 2922 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgst
Mgst = 9240 in-lbs Mgst = 4200 in-Ibs
Factor of Safety Factor of Safety
FOS = 1.964 FOS = 1.438
NO UPLIFT - NO ANCHORS REQUIRED NO UPLIFT - ANCHORS REQUIRED
Check Single Frame / Bay Overturning Stability: |
Mot (LC#1) = 4704 in-Ibs Mot (LC#2) = 2922 in-Ibs
Mgsr (LC#1) = 9240 in-lbs Mgst (LC#2) = 4200 in-lbs oy SEEATETERE
FOS=Mgsr/ Moy = 1.964 = 1.5 No AB Reqd FOS = Mgst/ Mot = 1.438 <15 ABReqd ANCHOR STRAP
--> ABs Reqd - FOS < 1.5 at LC#2 PLACE STRAP AT
EACH END FRAME
. AND 8'-0"oc (MAX) AT
Base Reactions: INTERIOR FRAMES,
Reactions (Service Loads): LC #1 LC #2 i
R.=  61lbs 30 Ibs o eeLt
R, = 0 Ibs (No Uplift) 0lbs (No Uplift) TYP /UNO.
Overturning FOS = 1.964 >=15 1.438 <1.5 AB Reqd
Sliding Restraint force, Rgst / FOS = 118Ibs / 1.941 >= 1.5 OK 64lbs / 2.163 >= 1.5 OK
Reactions (Factored Loads): LC #1 LC #2
Base Shear (R,) = 173 Ibs 84 |bs Tension Allowables
Net Uplift (Ry,) = 0 lbs 0 Ibs Steel Strength, ¢Ng, = 4219 lbs  <--ACl 318-14 Eq 17.4.1.2
Overturning + Gravity (P,) = 995 lbs 455 Ibs Concrete Breakout, (0.75)¢Ncp, = 17131bs  <--AClI 318-14 Eq 17.4.2.1a
Pullout Strength, (0.75)¢Np, = NA <--ACl 318-14 Eq 17.4.3.1

Anchor Design (using "Cracked Concrete" Properties) LC #1 LC #2
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Factored Tension Load (N,) = 0 Ibs 0 lbs
Embedment = 25in max tension stress ratio (TSR) = 0.000 OK 0.000 OK
fle= 3500 psi Shear Allowables
e, = 0in <--- Eccen. Of Anchor Steel Strength, ¢V, = 20311lbs  <--ACI 318-14 Eq 17.5.1.2¢c
hg = 2in 1.5(he) = 3.000 in Concrete breakout, ¢V, = 1238Ibs  <--ACl 318-14 Eq 17.5.2.1b
Cy= 3.5in 1.5(cy) = 5.250 in Concrete pryout, ¢Vepg = 2460 lbs <--ACl 318-14 Eq 17.5.3.1b
Conc. thickness, t = 4in LC#1 LC #2
# of Anchors, n = 1 - anchors per connection Factored Shear Load (V,) = 173 lbs 84 Ibs
Sx = 0in Max shear stress ratio (VSR) = 0.140 OK 0.068 OK
A= 0.051in"2 Combined shear and tension stress ratio (TSR + VSR) = 0.140 < 1.2 OK - LC#1 (controls)

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

36R - Full Gondola
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930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Double Sided 48" Tall "R" 4 Level 36R
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I,H/2 X=X H/2 |,
(Design per ACI 318-14 section 14.5.5) ’| ’[
Max. Factored Vertical Load (P,) = 995 Ibs SR - S i I N;v
Slab Concrete f'c = 3500 psi :‘, ° 1 s 24 J‘ ~.
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. e oy }l
b,= 24.00 in. L3, . Ly
B= 1.00 [ ui |
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 Ibs Eqg. (22-10) | % I T
Vo= 9064 Ibs LNt
VoV, = 0.110 <1.0 O.K. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 621 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.41 ? ReV .
"b" distance = 7.72 in
Slab thickness (t) = 4.00 in Vx . = wx
S =116 = 2.67 in%in : M max.(n fixed end) . . - B2
M, (tension allowable) = ¢,(7.5)[(f ')"I(S) = 710 in-lbfin T ¥
Factored uniform bearing, W, = Py / Aeqq = 16.69 Ibfinfin et v M (at doflected cna) i -
M, = W,L%3 = (w,)[(b-(2))/2)%] / 3 = 45.52 in-Ibfin - Defl. End M1 = 23 in-Ib/in L e # s s
M/oMy = 0.064 <1.0 O.K. — = (-3
My, aAmax. (n deflectod end) . = ;IE‘I
Moment M"-.. Ay w (12— xt)2
if 24EI

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

EFFECTIVE
CANTILEVERED

Width of Single Rack = 24 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, My, = S*f, = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft
Total Length of Slab (I, + Width of Single Rack) = 8.9 ft
Trib. Width of Slab = Trib width of Rack = 4.0 ft
Weight of Concrete Slab at Rack (Pconc) = 1776 Ibs
Resisting Moment - Concrete Slab at Rack, Mgsr(sian) = Poonc * L/2 = 94616 in*lbs
Load Combination #1: Mot = 4704 in*lbs
Mgst(rack + Mrstisian) = 103856 in*lbs
Total Overturning FOS = 22.080 OK
Load Combination #2: Mot = 2922 in*lbs
Mgst(Rack + Mrstisian) = 98816 in*lbs
Total Overturning FOS = 33.824 OK

SLAB SPAN
LENGTH (Lc)

53

LAB THICKNE

o
L\
-

36R - Full Gondola
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Shelving / Double Sided 60" Tall "T" 5 Level 36T
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = 15 =
Supported on Elevated Floor (Y/N): No WIDTH SHELF
Total Load per shelf = 125 lbs <---assumes (2) shelves per level DEFTH
# of Levels = 5 Level
Uniform Weight per level = 20.83 psf/shelf oo
Weight of Unit = 100 Ibs o
Upright Frame anchorage spacing (Trib width) = 4ft (Frames are assumed to be 4'-0" oc) ST
Shelf depth (ea. side) = 18in Shelf Load / Level / Frame
hg = 0in
hg = 0in =
h, = 0in s
hg = Oin 2
hs = 13.5in 250 lbs 'j‘;
h, = 13.5in 250 Ibs
hg = 13.5in 250 lbs
h, = 13.5in 250 Ibs o
h = 6in 250 Ibs BE
Total Shelf Height, H, = 60in Unit Height, H, = 60 in e T T
Unit Base Depth, D = 24in s = = o o
D

Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):

Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)]
[per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 661.1 Ibs
Base Shear, V=C,,W,=  208.5 Ibs
Horizontal forces per level, F, = C,V (RMI sect 2.6.6)

(Service Loads, E =0.7) Fy= 0.0 Ibs @ 0in (CM)
Note: Fg= 0.0 Ibs @ 0in (CM)
(CM) = Product Center of F,= 0.0 Ibs @ 0in (CM)
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM)
above the top of shelf at Fs= 45.2 |bs @ 66 in (CM)
each level. F,= 36.0 lbs @ 52.5in (CM)
Fs= 26.7 Ibs @ 39in (CM)
F,= 175lbs @ 25.5in (CM)
F = 8.2 Ibs @ 12in (CM)
Fo= 12.31lbs @ 30in (CM)
fi = 208.51bs (@ Factored Loads)

Calculate Overturning Moment (Service), Mgt = Zfh;
Mot = 6831 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 11250 in-lbs

Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLgg = 1.0]
Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLge)((1)PL)+DL = 267.5lbs
Base Shear, V = C4l,W, = 84.4 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)

(Service Loads) Fq= 0.0 Ibs
Fg= 0.0 Ibs
F= 0.0 Ibs
Fe= 0.0 Ibs
Fs= 50.0lbs @ 66in (CM)
F,= 0.0 Ibs
Fs= 0.0 Ibs
F,= 0.0 Ibs
Fy = 0.0 Ibs
Fu= 9.1 lbs @ 30in (CM)
fi = 84.4 Ibs (@ Factored Loads)

Calculate Overturning Moment (Service), Mgr = Zfh;
Mot = 3570 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 4200 in-lbs

Factor of Safety Factor of Safety
FOS = 1.647 FOS = 1.176
NO UPLIFT - NO ANCHORS REQUIRED NO UPLIFT - ANCHORS REQUIRED
Check Single Frame / Bay Overturning Stability: |
Mot (LC#1) = 6831 in-lbs Mor (LC#2) = 3570 in-lbs
Mgst (LC#1) = 11250 in-Ibs Mgst (LC#2) = 4200 in-lbs oy SEEATETERE
FOS=Mgst/ Mot = 1.647 2 1.5 No AB Reqd FOS = Mgst/ Mot = 1.176 <1.5 AB Reqd ANCHOR STRAP
--> ABs Reqd - FOS < 1.5 at LC#2 PLACE STRAP AT
EACH END FRAME
. AND 8'-0"oc (MAX) AT
Base Reactions: INTERIOR FRAMES,
Reactions (Service Loads): LC #1 LC #2 i
R.=  73lbs 30 Ibs o eeLt
R, = 0 Ibs (No Uplift) 0lbs (No Uplift) TYP /UNO.
Overturning FOS = 1.647 >=15 1.176 <1.5 AB Reqd
Sliding Restraint force, Rgst / FOS = 154lbs / 2.107 >= 1.5 OK 71lbs /2.392 >= 1.5 OK
Reactions (Factored Loads): LC #1 LC #2
Base Shear (R,) = 209 lbs 84 |bs Tension Allowables
Net Uplift (Ry,) = 0 lbs 0 Ibs Steel Strength, ¢Ng, = 4219 lbs  <--ACl 318-14 Eq 17.4.1.2
Overturning + Gravity (P,) = 1312 Ibs 513 Ibs Concrete Breakout, (0.75)¢Ncp, = 17131bs  <--AClI 318-14 Eq 17.4.2.1a
Pullout Strength, (0.75)¢Np, = NA <--ACl 318-14 Eq 17.4.3.1
Anchor Design (using "Cracked Concrete" Properties) LC #1 LC #2
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Factored Tension Load (N,) = 0 Ibs 0 lbs
Embedment = 25in max tension stress ratio (TSR) = 0.000 OK 0.000 OK
fle= 3500 psi Shear Allowables
e, = 0in <--- Eccen. Of Anchor Steel Strength, ¢V, = 20311lbs  <--ACI 318-14 Eq 17.5.1.2¢c
hg = 2in 1.5(he) = 3.000 in Concrete breakout, ¢V, = 1238Ibs  <--ACl 318-14 Eq 17.5.2.1b
Cy= 3.5in 1.5(cy) = 5.250 in Concrete pryout, ¢Vepg = 2460 lbs <--ACl 318-14 Eq 17.5.3.1b
Conc. thickness, t = 4in LC#1 LC #2
# of Anchors, n = 1 - anchors per connection Factored Shear Load (V,) = 209 Ibs 84 Ibs
Sx = 0in Max shear stress ratio (VSR) = 0.168 OK 0.068 OK
A= 0.051in"2 Combined shear and tension stress ratio (TSR + VSR) = 0.168 < 1.2 OK - LC#1 (controls)

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

36T - Full Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 42 66
BURKHOLDER PROJECT NAWE:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Double Sided 60" Tall "T" 5 Level 36T
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H/2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1312 Ibs (R P 7S (\I;v
Slab Concrete f'c = 3500 psi :‘, ks 4 el J‘ =g
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b,= 24.00 in. ! s o 4 } >
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 Ibs Eqg. (22-10) | % I T
V= 9064 Ibs R i
VilVy = 0.145 <1.0 O.K. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 792 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.53 ft? ReV !
“b" distance = 8.72 in “
Slab thickness (t) = 4.00 in A T
S = (116 = 2.67 inin | M max.(nﬂud and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 17.26 Ib/infin Showr v L (“ deflected '"") ‘e o=
M, = w,L%/3 = (w,)[(b-(2"))/2)2 / 3 = 64.93 in-Ib/in - Defl. End M1 = 33 in-Ib/in | My . ® o s
My/oMy, = 0.091 < 1.0 OK. . | SHemezena v i 8 % SFH =Y
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M"-.. 2 w (18~ x2)2
Mo B L W )

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 24 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, My, = S*f, = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 8.9 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1776 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peonc * Le/2 = 94616 in*lb: = ey
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Moy = 6831 in*lbs LENGTH U—C) E
MgstRack + Mrst(siab) = 105866 in*lbs
Total Overturning FOS = 15.498 OK m
<C
Load Combination #2: Mot = 3570 in*lbs | :
Mgst(Rack + MRrstsiab) = 98816 in*lbs N~
Total Overturning FOS = 27.676 OK SV

36T - Full Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 43 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Double Sided 90" Tall "X" 5 Level 36X
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = 15 =
Supported on Elevated Floor (Y/N): No WIDTH SHELF
Total Load per shelf = 125 lbs <---assumes (2) shelves per level DEFTH
# of Levels = 5 Level
Uniform Weight per level = 20.83 psf/shelf oo
Weight of Unit = 100 Ibs o
Upright Frame anchorage spacing (Trib width) = 4ft (Frames are assumed to be 4'-0" oc) ST
Shelf depth (ea. side) = 18in Shelf Load / Level / Frame
hg = 0in
hg = 0in =
h, = 0in _—
hg = Oin 2
hs = 21in 250 lbs 'j‘;
h,= 2lin 250 Ibs
hg = 21in 250 lbs
h, = 2lin 250 Ibs o
h = 6in 250 Ibs BE
Total Shelf Height, H, = 90in Unit Height, H, = 90 in e T T
Unit Base Depth, D = 24in s = = o o
D

Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):

Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)]
[per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 661.1 Ibs
Base Shear, V=C,,W,=  208.5 Ibs
Horizontal forces per level, F, = C,V (RMI sect 2.6.6)

(Service Loads, E =0.7) Fy= 0.0 Ibs @ 0in (CM)
Note: Fg= 0.0 Ibs @ 0in (CM)
(CM) = Product Center of F,= 0.0 Ibs @ 0in (CM)
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM)
above the top of shelf at Fs= 47.2 lbs @ 96 in (CM)
each level. F,= 36.9 lbs @ 75in (CM)
Fs= 26.5 Ibs @ 54 in (CM)
F,= 16.2lbs @ 33in(CM)
F = 5.9 Ibs @ 12in (CM)
F,= 132lbs @ 45in (CM)
fi = 208.51bs (@ Factored Loads)

Calculate Overturning Moment (Service), Mgt = Zfh;
Mot = 9931 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 11250 in-lbs

Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLgg = 1.0]
Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLge)((1)PL)+DL = 267.5lbs
Base Shear, V = C4l,W, = 84.4 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)

(Service Loads) Fq= 0.0 Ibs
Fg= 0.0 Ibs
F= 0.0 Ibs
Fe= 0.0 Ibs
Fs= 49.7lbs @ 96in (CM)
F,= 0.0 Ibs
Fs= 0.0 Ibs
F,= 0.0 Ibs
Fy = 0.0 Ibs
Fu= 9.3 Ibs @ 45in (CM)
fi = 84.4 Ibs (@ Factored Loads)

Calculate Overturning Moment (Service), Mgr = Zfh;
Mot = 5194 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 4200 in-lbs

Factor of Safety Factor of Safety
FOS = 1.133 FOS = 0.809
NO UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
Check Single Frame / Bay Overturning Stability: |
Mot (LC#1) = 9931 in-lbs Mor (LC#2) = 5194 in-lbs
Mgst (LC#1) = 11250 in-Ibs Mgst (LC#2) = 4200 in-lbs oy SEEATETERE
FOS=Mgsr/ Moy = 1.133 < 1.0 AB Reqd FOS = Mgst/ Mot = 0.809 <15 AB Reqd ANCHOR STRAP
--> ABs Reqd at Each Frame - FOS<1.0 at LC#1 or LC#2 PLACE STRAP AT
EACH END FRAME
. AND 8'-0"oc (MAX) AT
Base Reactions: INTERIOR FRAMES,
Reactions (Service Loads): LC #1 LC #2 i
R.=  73lbs 30 Ibs o eeLt
R, = 0 Ibs (No Uplift) 41 lbs (Uplift) TYP /UNO.
Overturning FOS = 1.133 <15 - ABs Reqd 0.809 <1.5 AB Reqd
Sliding Restraint force, Rgst / FOS = 186lbs / 2.55 >= 1.5 OK 88lbs / 2.965 >= 1.5 OK
Reactions (Factored Loads): LC #1 LC #2
Base Shear (R,) = 209 lbs 84 |bs Tension Allowables
Net Uplift (Ry,) = 0 lbs 490 Ibs Steel Strength, ¢Ng, = 4219 lbs  <--ACl 318-14 Eq 17.4.1.2
Overturning + Gravity (P,) = 1587 Ibs 657 lbs Concrete Breakout, (0.75)¢Ncp, = 17131bs  <--AClI 318-14 Eq 17.4.2.1a
Pullout Strength, (0.75)¢Np, = NA <--ACl 318-14 Eq 17.4.3.1

Anchor Design (using "Cracked Concrete" Properties) LC #1 LC #2
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Factored Tension Load (N,) = 0 Ibs 490 Ibs
Embedment = 25in max tension stress ratio (TSR) = 0.000 OK 0.286 OK
fle= 3500 psi Shear Allowables
e, = 0in <--- Eccen. Of Anchor Steel Strength, ¢V, = 20311lbs  <--ACI 318-14 Eq 17.5.1.2¢c
hg = 2in 1.5(he) = 3.000 in Concrete breakout, ¢V, = 1238Ibs  <--ACl 318-14 Eq 17.5.2.1b
Cy= 3.5in 1.5(cy) = 5.250 in Concrete pryout, ¢Vepg = 2460 lbs <--ACl 318-14 Eq 17.5.3.1b
Conc. thickness, t = 4in LC#1 LC #2
# of Anchors, n = 1 - anchors per connection Factored Shear Load (V,) = 209 Ibs 84 Ibs
Sx = 0in Max shear stress ratio (VSR) = 0.168 OK 0.068 OK
A= 0.051in"2 Combined shear and tension stress ratio (TSR + VSR) = 0.354 < 1.2 OK - LC#2 (controls)

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

36X - Full Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 44 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Double Sided 90" Tall "X" 5 Level 36X
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H/2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1587 Ibs (R P 7S (\I;v
Slab Concrete f'c = 3500 psi :‘, ks 4 el J‘ =g
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s, i
Rack Post Y-Y = 2 in. | 2 }l
b, = 24.00 in. L3, . Ly
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 Ibs Eqg. (22-10) | % I T
V= 9064 Ibs R i
VOV, = 0.175 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 889 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.59 ft? ReV !
“b" distance = 9.24 in “
Slab thickness (t) = 4.00 in A T
S = (116 = 2.67 inin | M max.(nﬂud and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 18.60 Ib/in/in Showr v L (“ deflected '"") ‘e o=
M, = W,L%/3 = (w,)[(b-(2"))/2)% / 3 = 81.19 in-Ib/in - Defl. End M1 = 41 in-Ib/in | My . L
My/oMy, = 0.114 <1.0 OK. . | SHemezena v i 8 % SFH =Y
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.. 2 w (18~ x2)2
Mo oL < 2GR

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 24 in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, My, = S*f, = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L.) at My, = 6.9 ft (¥5)
Total Length of Slab (I, + Width of Single Rack) = 8.9 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 1776 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peonc * Le/2 = 94616 in*lb: = ey
l¢] RST(slab) = Peonc ~ e in*lbs q |_ A B S p AN O
Load Combination #1: Moy = 9931 in*lbs LENGTH U—C) E
Mgst(rack + Mrstisian) = 105866 in*lbs
Total Overturning FOS = 10.661 OK m
<C
Load Combination #2: Mot = 5194 in*lbs | :
Mgst(Rack + MRrstsiab) = 98816 in*lbs N~
Total Overturning FOS = 19.026 OK 3V

36X - Full Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 45 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Double Sided 90" Tall "X" 5 Level 48X
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = 15 =
Supported on Elevated Floor (Y/N): No WIDTH SHELF
Total Load per shelf = 150 lbs <---assumes (2) shelves per level DEFTH
# of Levels = 5 Level
Uniform Weight per level = 18.75 psf/shelf oo
Weight of Unit = 100 Ibs o
Upright Frame anchorage spacing (Trib width) = 4ft (Frames are assumed to be 4'-0" oc) ST
Shelf depth (ea. side) = 24in Shelf Load / Level / Frame
hg = 0in
hg = 0in =
h, = 0in _—
hg = Oin 2
hs = 21in 300 lbs 'j‘;
h,= 2lin 300 Ibs
hg = 21in 300 lbs
h, = 2lin 300 Ibs o
h = 6in 300 Ibs BE
Total Shelf Height, H, = 90in Unit Height, H, = 90 in e T T
Unit Base Depth, D = 33in s = = o o
D

Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):

Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)]
[per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 773.4 Ibs
Base Shear, V=C,,W,= 2439 lbs
Horizontal forces per level, F, = C,V (RMI sect 2.6.6)

(Service Loads, E =0.7) Fy= 0.0 Ibs @ 0in (CM)
Note: Fg= 0.0 Ibs @ 0in (CM)
(CM) = Product Center of F,= 0.0 Ibs @ 0in (CM)
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM)
above the top of shelf at Fs= 56.1 lbs @ 96 in (CM)
each level. F,= 43.8 lbs @ 75in (CM)
Fs= 31.5 Ibs @ 54 in (CM)
F,= 19.3Ibs @ 33in (CM)
F = 7.0 Ibs @ 12in (CM)
F,= 13.1lbs @ 45in (CM)
fi = 24391bs (@ Factored Loads)

Calculate Overturning Moment (Service), Mgt = Zfh;
Mot = 11677 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 18233 in-lbs

Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLgg = 1.0]
Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle)
W = (0.67)(PLge)((1)PL)+DL = 301.0 Ibs
Base Shear, V = C4l,W, = 94.9 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)

(Service Loads) Fq= 0.0 Ibs
Fg= 0.0 Ibs
F= 0.0 Ibs
Fe= 0.0 Ibs
Fs= 575Ilbs @ 96in (CM)
F,= 0.0 Ibs
Fs= 0.0 Ibs
F,= 0.0 Ibs
Fy = 0.0 Ibs
Fu= 9.0 Ibs @ 45in (CM)
fi = 94.9 Ibs (@ Factored Loads)

Calculate Overturning Moment (Service), Mgr = Zfh;
Mot = 5921 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 6600 in-lbs

Factor of Safety Factor of Safety
FOS = 1.561 FOS = 1.115
NO UPLIFT - NO ANCHORS REQUIRED NO UPLIFT - ANCHORS REQUIRED
Check Single Frame / Bay Overturning Stability: |
Mot (LC#1) = 11677 in-lbs Mor (LC#2) = 5921 in-lbs
Mgst (LC#1) = 18233 in-lbs Mgst (LC#2) = 6600 in-lbs 1"w x 22GA STEEL
FOS=Mgsr/ Moy = 1.561 = 1.5 No AB Reqd FOS = Mgst/ Mot = 1.115 <15 ABReqd ANCHOR STRAP
--> ABs Reqd - FOS < 1.5 at LC#2 PLACE STRAP AT
EACH END FRAME
. AND 8'-0"oc (MAX) AT
Base Reactions: INTERIOR FRAMES,
Reactions (Service Loads): LC #1 LC #2 i
R.=  85lbs 331bs o eeLt
R, = 0 Ibs (No Uplift) 0lbs (No Uplift) TYP /UNO.
Overturning FOS = 1.561 >=15 1.115 <1.5 AB Reqd
Sliding Restraint force, Rgst / FOS = 185Ibs / 2.169 >= 1.5 OK 82lbs / 2.483 >= 1.5 OK
Reactions (Factored Loads): LC #1 LC #2
Base Shear (R,) = 244 |bs 95 lbs Tension Allowables
Net Uplift (Ry,) = 0 lbs 0 Ibs Steel Strength, ¢Ng, = 4219 lbs  <--ACl 318-14 Eq 17.4.1.2
Overturning + Gravity (P,) = 1587 Ibs 604 |bs Concrete Breakout, (0.75)¢Ncp, = 17131bs  <--AClI 318-14 Eq 17.4.2.1a
Pullout Strength, (0.75)¢Np, = NA <--ACl 318-14 Eq 17.4.3.1
Anchor Design (using "Cracked Concrete" Properties) LC #1 LC #2
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Factored Tension Load (N,) = 0 Ibs 0 lbs
Embedment = 25in max tension stress ratio (TSR) = 0.000 OK 0.000 OK
fle= 3500 psi Shear Allowables
e, = 0in <--- Eccen. Of Anchor Steel Strength, ¢V, = 20311lbs  <--ACI 318-14 Eq 17.5.1.2¢c
hg = 2in 1.5(he) = 3.000 in Concrete breakout, ¢V, = 1238Ibs  <--ACl 318-14 Eq 17.5.2.1b
Cy= 3.5in 1.5(cy) = 5.250 in Concrete pryout, ¢Vepg = 2460 lbs <--ACl 318-14 Eq 17.5.3.1b
Conc. thickness, t = 4in LC#1 LC #2
# of Anchors, n = 1 - anchors per connection Factored Shear Load (V,) = 244 |bs 95 Ibs
Sx = 0in Max shear stress ratio (VSR) = 0.197 OK 0.077 OK
A= 0.051in"2 Combined shear and tension stress ratio (TSR + VSR) = 0.197 < 1.2 OK - LC#1 (controls)

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266

48X - Full Gondola




J PROJECT NO: SHEET NO: OF:
OHNSTON 2401802403 46 66
BURKHOLDER PROJECT NAME
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Double Sided 90" Tall "X" 5 Level 48X
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
H/2 X=X H/2
Punching Shear Check: L / / |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1587 Ibs (R P 7S (\I;v
Slab Concrete f'c = 3500 psi :‘, ks 4 el J‘ =g
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : s 7 i
- : 4 e 4 B
Rack Post Y-Y = 2 in. | S0
b,= 24.00 in. ! s o 4 } >
B= 1.00 [ ui I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 Ibs Eqg. (22-10) | % I T
Vy= 9064 Ibs byt
VoV, = 0.175 <1.0 O.K. bO
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 949 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.63 ft? ReV !
"b" distance = 954 in “
Slab thickness (t) = 4.00 in Vx . = wx
S = (116 = 2.67 inin | M max.(n fixed and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 17.42 Ibfinfin Showr v L (“ deflected '"") .o -
M, = W,L%/3 = (W,)[(b-(2))/2)] 1 3 = 82.63 in-lb/in - Defl. End M1 = 42 in-Ib/in | My . [
My/§Mp = 0.116 <1.0 OK. . | Ny
My, amax. (at deflectod end) b - ;GIE‘I
.
womt Nk w5 5w g g gy g O
o 24E1
Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:
Width of Single Rack = 33in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft

Allowable Concrete Slab Bending Moment, My, = S*f, = 1183.2 ft*Ibs/ft

Effective Cantilever Span Length (L;) at My, = 6.9 ft )
Total Length of Slab (I, + Width of Single Rack) = 9.6 ft S )
Trib. Width of Slab = Trib width of Rack = 4.0 ft i EFFEC _Tl VE } s
Weight of Concrete Slab at Rack (Pconc) = 1926 Ibs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone * Lcf2 = 111275 in*lb S =N
l¢] RST(slab) = Pconc ™ L¢ In*lbs <§ |_ A B S P A N O
Load Combination #1: Mor = 11677 in*lbs LENGTH (LC) E
MgstRack + Mrst(siab) = 129507 in*lbs
Total Overturning FOS = 11.091 OK m
<C
Load Combination #2: Mot = 5921 in*lbs P
Mgst(Rack + MRrstsiab) = 117875 in*lbs N~
Total Overturning FOS = 19.907 OK SV

48X - Full Gondola




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 47 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Shelving / Double Sided 90" Tall "X" 5 Level 54X
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor = 15 =
Supported on Elevated Floor (Y/N): No WIDTH SHELF
Total Load per shelf = 150 lbs <---assumes (2) shelves per level DEFTH
# of Levels = 5 Level
Uniform Weight per level = 16.67 psf/shelf oo
Weight of Unit = 100 Ibs o
Upright Frame anchorage spacing (Trib width) = 4ft (Frames are assumed to be 4'-0" oc) ST
Shelf depth (ea. side) = 27in Shelf Load / Level / Frame
hg = 0in
hg = 0in =
h, = 0in _—
hg = Oin 2
hs = 21in 300 lbs 'j‘;
h,= 2lin 300 Ibs
hg = 21in 300 lbs
h, = 2lin 300 Ibs o
h = 6in 300 Ibs BE
Total Shelf Height, H, = 90in Unit Height, H, = 90 in e T T
Unit Base Depth, D = 39in s = = o o
D

Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):

Load Case 1* [per RMI sect. 2.6.8(1) - PL=0.67(PL)]
[per RMI sect. 2.6.2, PLge = 1.0]
Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle)
W, = (0.67)(PLgg)((0.67)PL)+DL = 773.4 Ibs
Base Shear, V=C,,W,= 2439 lbs
Horizontal forces per level, F, = C,V (RMI sect 2.6.6)

(Service Loads, E =0.7) Fy= 0.0 Ibs @ 0in (CM)
Note: Fg= 0.0 Ibs @ 0in (CM)
(CM) = Product Center of F,= 0.0 Ibs @ 0in (CM)
Mass typically 6 inches Fe= 0.0 Ibs @ 0in (CM)
above the top of shelf at Fs= 56.1 lbs @ 96 in (CM)
each level. F,= 43.8 lbs @ 75in (CM)
Fs= 31.5 Ibs @ 54 in (CM)
F,= 19.3Ibs @ 33in (CM)
F = 7.0 Ibs @ 12in (CM)
F,= 13.1lbs @ 45in (CM)
fi = 24391bs (@ Factored Loads)

Calculate Overturning Moment (Service), Mgt = Zfh;
Mot = 11677 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 21548 in-lbs

Load Case 2* [per RMI sect. 2.6.8(2) - PL=1.0(PL)]
[per RMI sect. 2.6.2, PLgg = 1.0]
Seismic (Cy)(I,) = 0.315 W, (Cross-Aisle)
W = (0.67)(PLge)((1)PL)+DL = 301.0 Ibs
Base Shear, V = C4l,W, = 94.9 Ibs
Horizontal forces per level, F, = C,,V (RMI sect 2.6.6)

(Service Loads) Fq= 0.0 Ibs
Fg= 0.0 Ibs
F= 0.0 Ibs
Fe= 0.0 Ibs
Fs= 575Ilbs @ 96in (CM)
F,= 0.0 Ibs
Fs= 0.0 Ibs
F,= 0.0 Ibs
Fy = 0.0 Ibs
Fu= 9.0 Ibs @ 45in (CM)
fi = 94.9 Ibs (@ Factored Loads)

Calculate Overturning Moment (Service), Mgr = Zfh;
Mot = 5921 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 7800 in-lbs

Factor of Safety Factor of Safety
FOS = 1.845 FOS = 1.317
NO UPLIFT - NO ANCHORS REQUIRED NO UPLIFT - ANCHORS REQUIRED
Check Single Frame / Bay Overturning Stability: |
Mot (LC#1) = 11677 in-lbs Mor (LC#2) = 5921 in-lbs
Mgst (LC#1) = 21548 in-Ibs Mgst (LC#2) = 7800 in-lbs oy SEEATETERE
FOS=Mgsr/ Moy = 1.845 = 1.5 No AB Reqd FOS = Mgst/ Mot = 1.317 <15 ABReqd ANCHOR STRAP
--> ABs Reqd - FOS < 1.5 at LC#2 PLACE STRAP AT
EACH END FRAME
. AND 8'-0"oc (MAX) AT
Base Reactions: INTERIOR FRAMES,
Reactions (Service Loads): LC #1 LC #2 i
R.=  85lbs 331bs o eeLt
R, = 0 Ibs (No Uplift) 0lbs (No Uplift) TYP /UNO.
Overturning FOS = 1.845 >=15 1.317 <1.5 AB Reqd
Sliding Restraint force, Rgst / FOS = 172Ibs / 2.009 >= 1.5 OK 76lbs / 2.275 >= 1.5 OK
Reactions (Factored Loads): LC #1 LC #2
Base Shear (R,) = 244 |bs 95 lbs Tension Allowables
Net Uplift (Ry,) = 0 lbs 0 Ibs Steel Strength, ¢Ng, = 5675Ibs  <--ACl 318-14 Eq 17.4.1.2
Overturning + Gravity (P,) = 1470 Ibs 545 |bs Concrete Breakout, (0.75)¢Ncp, = 752 lbs <--ACl 318-14 Eq 17.4.2.1a
Pullout Strength, (0.75)¢N,, = 519 lbs <--AC| 318-14 Eq 17.4.3.1

Anchor Design (using "Cracked Concrete" Properties) LC #1 LC #2
Try: 3/8"@ DeWalt Screw Bolt+ Anchor - 2" embed. Factored Tension Load (N,) = 0 Ibs 0 lbs
Embedment = 2in max tension stress ratio (TSR) = 0.000 OK 0.000 OK
fle= 3500 psi Shear Allowables
e, = 0in <--- Eccen. Of Anchor Steel Strength, ¢V, = 1449 1bs  <--ACl 318-14 Eq 17.5.1.2¢c
hg = 1.33in 1.5(he) = 1.995 in Concrete breakout, ¢V, = 1704 Ibs  <--ACl 318-14 Eq 17.5.2.1b
Cy= 5in 1.5(cy) = 7.500 in Concrete pryout, ¢Vepg = 1080 lbs <--ACl 318-14 Eq 17.5.3.1b
Conc. thickness, t = 4in LC#1 LC #2
# of Anchors, n = 1 - anchors per connection Factored Shear Load (V,) = 244 |bs 95 Ibs
Sx = 0in Max shear stress ratio (VSR) = 0.226 OK 0.088 OK
A= 0.094in"2 Combined shear and tension stress ratio (TSR + VSR) = 0.226 < 1.2 OK - LC#1 (controls)

USE: (1) 3/8"@ DeWalt Screw Bolt+ Anchor - 2" embed. ICC REPORT #ESR-3889

54X - Full Gondola
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Shelving / Double Sided 90" Tall "X" 5 Level 54X
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: I/H /2 *x H/2 |,
(Design per ACI 318-14 section 14.5.5) 1 9
Max. Factored Vertical Load (P,) = 1470 Ibs A R i 4&\1 N
Slab Concrete f'c = 3500 psi : 3 4 el J‘ =g
Slab thickness (t) = 4 in. | h | T
Rack Post X-X = 2 in. : . i
Rack Post Y-Y = 2 in. | 2 }l
b,= 24.00 in. ! s o 4 } >
p= 1.00 | & I
V,= 22718 Ibs Eq. (22-10) : ; 4 “ } Q
V, max = 15107 lbs Eq. (22-10) | A L% T
Vy= 9064 Ibs byt
V9V, = 0.162 <1.0 OK. bo
(Punching Perimeter)
20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT
Slab tension based on Soil bearing area check: ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Allowable soil bearing = 1500 psf
Max. Vertical Load (Service) (P) = 908 Ibs Total Equiv. Uniform Load . =gul
Area reqd. for bearing (Aeqq) = 0.61 ft? ReV !
“b" distance = 9.34 in “
Slab thickness (t) = 4.00 in Vx = wx
S = (116 = 2.67 inin | M max.(n fixed and) s woE g 4 e
My, (tension allowable) = ¢,(7.5)[(f ')"*I(S) = 710 in-Ibfin ‘ y
Factored uniform bearing, w, = P, / Aregq = 16.86 Ibfin/in Showr v L (“ deflected '"") .o -
M, = w,L%/3 = (w,)[(b-(2"))/2)2 / 3 = 75.64 in-Ib/in - Defl. End M1 = 38 in-Ib/in | My ® o s
M /My, = 0.107 < 1.0 OK. . | 7=
My, amax. (at deflectod end) b - ;GIE‘I
Momaent M'-.., » w (12— xa)2
of 24EI

Shelving Fixture FOS Overturning with Resistance from Effective Weight of Slab on Grade:

Width of Single Rack = 39in
Slab thickness (t) = 4.0 in
Modulus of Rupture, f, = 7.5*SQRT(f'c) = 443.7 psi
Concrete Slab Section Modulus, S = b()%/6 = 32.0 in¥/ft
Allowable Concrete Slab Bending Moment, My, = S*f, = 1183.2 ft*Ibs/ft
Effective Cantilever Span Length (L;) at My, = 6.9 ft )
Total Length of Slab (I, + Width of Single Rack) = 10.1 ft TN )
Trib. Width of Slab = Trib width of Rack = 4.0 ft } EFFEC _Tl /E i s
Weight of Concrete Slab at Rack (Pconc) = 2026 lbs C AN T| LE \/E R E D —
P . o,
Resisting Moment - Concrete Slab at Rack, M = Peone * Lcf2 = 123130 in*lbs S =N
l¢] RST(slab) = Peonc ~ e q |_ A B S p AN O
Load Combination #1: Mor = 11677 in*lbs LENGTH (Lc) L
MgstRack + Mrst(siab) = 144678 in*lbs
Total Overturning FOS = 12.390 OK m
<C
Load Combination #2: Mot = 5921 in*lbs | :
Mgst(Rack + Mrstisian) = 130930 in*lbs V) SR
Total Overturning FOS = 22.112 OK 3V

54X - Full Gondola
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Storage Rack - Seismic Design Rack AWS 24/44-120 075A
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor (I,) = 1.0 <--- No Public Access Allowed (Typ. at Back ki 7'-9" 3
Supported on Elevated Floor (Y/N): No Stockroom / Grocery Storage Areas) i
Max. Weight per level (2 Pallets / shelf) = 1035 Ibs/shelf i
Weight of Unit = 250 lbs <--- Shipping weight per Manuf. = ‘ .
Rack Trib width (CL-to-CL of frames) = 96 in Total Shelf Load ¥-8 =
he = 0in 01lbs j_ AWS 3-8’
hg = 0in 0 lbs PLAN VIEW 70"
h; = 0in 0lbs 44Dx120" HIGH @ 3 LEVELS (-
hg = 0in 0 Ibs -
hs = 0in 0 lbs T i
h, = 0in 0lbs 36"
hy = 36in 1035 lbs i
h, = 48 in 1035 Ibs
hy = 36in 500 Ibs 10=0"] |
Total Shelf Height, H = 120 in 48"} —
Unit Height, H, = 120in M AMINATE WORK
Unit Base Depth, D = 24 in 4} H 4/~ SURFACE
Note: Per ANSI MH16.1, Section 6.3, effective lengths may be determined by rational methods consistent with AIS| or !
AISC. AISC Design by Second-Order Analysis, Section C2.2a is used. Notional loads are applied to gravity load cases and 56"5
K=1.0 is used since the ratio of second-order drift to first-order drift (P-3) / (P-A) < 1.1. ; i
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6): ELEVATION END VIEW
Load Case 1 [RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2 [RMI sect. 2.6.8(2), PL=1.0(PL)]
[RMI sect 2.6.2, PLgg = 1.0] [RMI 2.6.2, PLge=1.0]
Seismic (Cs)(Ip) = 0.210 W (Braced) Seismic (CJ)(lp) = 0.210 W, (Braced)
0.076 W, (Down Aisle) 0.076 W, (Down Aisle)
W, = (0.67)(PLge)((0.67)PL)+DL = 1403.7 Ibs W; = (0.67)(PLgg)((1)PL)+DL = 943.5 lbs
Base Shear, V=C,,Ws=  295.1lbs (Braced) Base Shear, V=C4 ,Ws=  198.4Ibs (Braced)
107.1lbs  (Down Aisle) 72.0 Ibs (Down Aisle)
Horizontal forces / level, F, = C,V (RMI sect 2.6.6) Horizontal forces / level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fq= 0.0 Ibs @ 0in (CM) (Service Loads) Fg= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 20 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 0.0 Ibs @ 0in (CM) Fs= 0.0 Ibs
each level. F,= 0.0 Ibs @ 0in (CM) Fs= 0.0 Ibs
F3= 98.8 Ibs @ 140in (CM) F3= 125.8 Ibs @ 140in (CM)
F,= 72.0 Ibs @ 102 in (CM) F,= 0.0 Ibs
Fi= 205lbs @ 60in (CM) Fi=  0.0lbs
F,= 153lbs @ 60in (CM) F,= 130lbs @ 60in (CM)
Calculate Overturning Moment (Service), Mgt = Zfh; Calculate Overturning Moment (Service), Mgr = Zfh;
Mor = 23327 in-lbs Mor = 18397 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgst
Mgsr = 23663 in-lbs Mgst = 15420 in-lbs
Factor of Safety, FOSot = Mgst/Mor = 1.014 Factor of Safety, FOSgr = Mgst/Mor = 0.838
NO UPLIFT - ANCHORS REQUIRED UPLIFT - ANCHORS REQUIRED
o~
A“C_\ 35/ Base Reactions: Lc#1 LC#2
7 — | Ry = 103 Ibs 69 Ibs
e M ;\\\ 4|8 R=  Olbs 124 1bs
- L Vv o quolon Overturning FOS = 1.014  <15ABsReqd 0.838  <15ABsReqd
o I \xg b [P Sliding Restraint, Resy/FOS = 418lbs / 4.051 >= 1.5 OK 310lbs / 4.459 >= 1.5 OK
C} \C) ; ; Reactions (Factored Loads): LC#1 LC#2
a ) - Base Shear (R,,) = 295 Ibs 198 Ibs
e il ‘Yg 4 S Net Uplift (R,)=  Olbs 1720 Ibs
% B Overturning + Gravity (P,) = 3552 Ibs 2332 Ibs
§ - Tension Allowables
Steel Strength, ¢Ng, = 7306 Ibs <--ACl 318-14 Eq 17.4.1.2
) |,1 D hef SX 1.5 hef L\U PRIGHT Concrete Breakout, (0.75))Ngpe=  17131lbs  <--ACI 318-14 Eg 17.4.2.1b
(VY"1 .5¢q 1.564 0 POST “UA" Pullout Strength, (0.75)¢N,, = NA <--ACI 318-14 Eq 17.4.3.1
Factored Tension Load, (N,) = 0lbs (LC #1) 17201bs  (LC #2)
Anchor Design (using "Cracked Concrete" Properties) max tension stress ratio (TSR) = 0.000 OK (LC#1) 1.004 OK (LC#2)
Upright Post Type = UA Shear Allowables
Try: 1/2" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Steel Strength, ¢V, = 3321 Ibs <--ACl 318-14 Eq 17.5.1.2c
Embedment (h,qy) = 25in Concrete breakout (YQ), $Vepq= 57021bs  <--ACl 318-14 Eq 17.5.2.1b
fo' = 3500 psi Concrete breakout (Xg), $Vepg = 5069 |bs <--ACl 318-14 Eq 17.5.2.1b
e, = 1.875in <-- Eccen. of Anchor Concrete pryout, ¢Vepq = 2460 lbs <--ACl 318-14 Eq 17.5.3.1b
het = 2in 1.5(h) = 3.000 in LC #1 LC #2
Conc. thickness, t = 5in 1.5(C,) = 15.000 in Factored Shear Load (V,) : Braced = 295 Ibs 198 Ibs
# of Anchors, n = 1 Down Aisle = 107 lbs 72 lbs
Sx = 0.00in Max shear stress ratio (VSR) : Braced = 0.120 OK 0.081 OK
Sy = 0.00in Down Aisle = 0.044 oK 0.029 OK
A= 0.099 in"2 Braced (TSR+VSR <=1.2) = 1.085 <=1.2 OK - LC #2 Controls
Down Aisle (VSR <= 1.0) = 0.044 OK - LC #1 Controls

USE: (1) 1/2" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266
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Storage Rack - Seismic Design Rack AWS 24/44-120 075A
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: bH /2 X=X H/Z L Max Vertical Load (ASD) - RMI, sect 2.1 - LC#4:
(Design per ACI 318-14 section 14.5.5) 7 7 P = (1+0.11Sds)DL+(3/4)[(1+0.14Sds)PL+(0.7)EL]
Max. Factored Vertical Load (P,) = 3552 lbs I I Pttt Eebtay —N Sps = 0.841 (Ip=1)
Slab Concrete f'c = 3500 psi }q N s T a J‘ Q DL = (Frame Wt/2) = 125 Ibs
Slab thickness (t) = 5 in. I ’ | = PL = Z(Shelf Load h, - hg)/2 = 1285 lbs
Rack Post X-X = 5.00 in. | . T EL = Mor. e / ((0.7)(D)) = 2073 Ibs
Rack Post Y-Y = 3.75 in. } Aﬁq I P= 1943 Ibs <--- At Each Post
bo= 37.50 in. 1o |o O e
B= 1.33 P = i Max Vertical Load (LRFD) - RMI, sect 2.2 - LC#5:
V,= 36975 Ibs Eq. (22-10) e s “ s P = (1.2+0.2Sds)DL + (0.85+0.2Sds)PL + EL
V, max = 29506 Ibs Eq. (22-10) (R SN Y=~ P, = 3552 Ibs <--- At Each Post
WVy= 17704 lbs bo
VoV, = 0.201 <1.0 O.K. (Punching Perimeter)

Slab tension based on Soil bearing area check:

Allowable soil bearing = 1500

Max. Service Vertical Load (P) = 1943

Area reqd. for bearing (Aeqq) = 1.30

"b" distance = 13.66

Slab thickness (t) = 5.00

S =(1")(®)%6 = 417

$M,, (tension allowable) = £*7.54(F)"|*S = 1109.26
Factored uniform bearing, w,, = P, / Areqq = 19.04
M, = wL%3 = (w,)[(b-min(X-X,Y-Y))/2)?] / 3 = 155.77

MMy = 0.140

Rack FOS Overturning with Resistance from Effective Weight of Slab on
Width of Single Rack =

Slab thickness (t) =

Modulus of Rupture, f,= 7.5*SQRT(f'c) =

Concrete Slab Section Modulus, S = b(t)%/6 =

Allowable Concrete Slab Bending Moment, My/FS = S*/1.5 =
Effective Cantilever Span Length (I;) at My, =

Total Length of Slab (I, + Width of Single Rack) =

Trib. Width of Slab = Trib width of Rack =

Weight of Concrete Slab at Rack (Pconc) =

Resisting Moment - Concrete Slab at Rack, Mgstsiaby = Peonc * 1¢/2 =
Load Combination #1: Mot =

Mgst(Rack + MRrsTsiab) =

Total Overturning FOS =

Load Combination #2: Mor =

Mgst(Rack + Mrst(siab) =
Total Overturning FOS =

20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT

pSf ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Ibs
" I . Total Equiv. Uniform Load . - - S
! G‘ WY o & sisesece s G & - wl
n v,
. st 3 % Do ealee ve ge g g = bl
::3/in ‘h ™ m;x.(uﬁuu and) ..... - "’3‘7
in-lbfin llllnll \\, My (nu.mx.« -nu) e e 36;’.'
Ib/infin . e e
in-lbfin - Defl. End M1 = 78 in-Ibfin uy ‘ [, amax (atdenccteaend) . . . . -
<10 OK. moment Moo ag @ s G
Grade: .
24 in RACK \
5.0 in N T~= By s
443.7 psi WI D I 1 (E) \\\ %)
50.0 in/ft s R A %)
12325 ftilbs/ft EFFECTIVE N Lo
g-gg CANTILEVERED N i
80 ft SLAB SPAN \\\\\ O
4140.1 Ibs LENGTH (Lc) \\ =
205684 in*lbs \
23327 in*lbs \ m
229346 in*lbs I i
9.832 OK P Sl
18397 in*lbs  ssesanmBii T — _, -
221104 in*lbs E— —
12.018 OK msmammnt T T ———

Upright Frame Member/Connection Design:

TYP @ UC-A & UC-B

UH & UD

ol

TYP @ NSF

. —

Upright Frame Geometry
Height, H (in) ‘ Width, B (in) ‘ Panel - Dy, in ‘ Panel - D, in ‘ Panel - D3, in ‘ Frame Post Type ‘ Base PL Type ‘ Frame Type
120 \ 24 | 52 \ 52 | 0 \ UA BP-1 |  Desk
Upright Column (UC) Section Properties Upright Frame Shelf Beam Section Properties
Mark : UCA300x225x0075 Mark : B410x250x0066
b (in) he (in) t: (in) W (in) Ay (in) Aq(in®) Xoar (i) d (in) b (in) Cn (in) Cu (in)
3.000 2.250 0.075 0.500 0.637 0.511 0.946 4.100 2.500 1.625 0.875
1, (in%) S, (in®) I, (in®) S, (in®) C,(in°% 3 (in) T, (in) t(in) 1, (in) S, (in®) T, (in)
0.937 0.511 0.387 0.297 0.514 0.00119 2.502 0.066 1.716 0.792 1.441
1 (in) = 1.354 r, (in) = 0.870 A (in%) I, (in") S, (in%) 1y (in)
Upright Frame Horizontal (UH) / Diagonal (UD) Brace Section Properties 0.827 0.761 0.557 0.960
Mark : C275x1063x0062 Xpar (in) = 1.133 Yoar (i) = 1.932
by, (in) hy, (in) t (in) Wy (in) Ay (in%) Xpar(in) %o (in)
2.750 1.063 0.062 0.438 0.325 0.352 0.834
1,(in%) S, (in%) I, (in*) S, (in%) C,, (in°) J(in%) fo (in)
0.360 0.262 0.050 0.070 0.093 0.00042 1.399
r, (in) = 1.053 r, (in) = 0.391
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IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)

Upright Post Base Plate Design:

Check for Axial Compression, Py : Upright Frame Steel Material:
Base Plate Type = BP-1 ASTM A570, Grade 55
Base Plate Depth = 5.00 in Fy= 55,000 psi
Base Plate Width = 3.75 in Fu= 70,000 psi
Default Plate Thickness = 0.2500 in E= 29,000 ksi
Base Plater Area, Agp = 18.75 in?
Upright Width, b, = 3.000 in
Upright Depth, h, = 2.250 in
Upright Post Brg Area, Apos; = 6.75 in?
Areqd ! Apost= 0.396 <1.0 O.K. <---- Base Plate Size and Thickness is acceptable for Axial Compression
Prax (per RISA) = 6554 |bs <--- Using Strength Design Load Combinations per RMI, sect. 2.2
Tmax (Per RISA) = 2021 Ibs
Design Bearing Pressure, f, = 349.55 psi
Required Bearing Area, Areqq= Pmad(0.7f;) = 2.6751 in?

Check for Axial Tension, T :

Tension force per bolt, f, = 2021.00 Ibs Min. Thickness required, t, = 0.11078 in <--- Base Plate Thickness is Adequate
Bolt CL dist to face of Post = 0.25 in
Effective Plate Width, by = 3.75 in T \
Shelf Beam End Connections (2 Lug Connector)
ASTM- A570, GR. 35 (F,= 55 ksi, F,= 70 ksi) 0,=16 Q,= 167 y
Beam End Connector Bending Capacity check: ‘
Ap = 0.54*SQRT(E/Fy) = 12.3997 Amins DIt = 4.6667 <X, 3
Connector PL Thickness, t = 0.1875 in Ayg = O)(byg n) = 0.16406 in? -
Net Lug width, by, = 0.6563 in Abrg col = (t6)(O1ug ) = 0.06563 in” -
Min. Beam Depth, Hy,, = 4.100 in de = 4"+ byg - byg v/2 = 4.4375 in Tj
Net Lug Height, b n= 0.875 in ,fj N W
Uniform beam load, w = 64.7 Ib/ft <--- (1/2 Max. Shelf Load) / (Rack Trib width) 1
Determine max. T, for connector lug (shear or bearing on column): g,
V, = V,/Q, = 0.6A,,F/Q, = 3384 Ibs <--- Shear at Lug tab
Pa= (Apg o) (2.1)F/Qp = 4539 Ibs <--- Lug Brg on Column Wall edio
Ta=min( Vg, Py = 3384 Ibs
Ma = (TA)(dc)+H(T1)(biug n/2) + My o ai = 19940 in-lbs Connector Plate Bending Capacity:
My (per RISA, Joint J47) = 1800 in-lbs Ay = 0.5215 in?
Maraiy = (L2)[WLZ/12] = 2070 in-lbs
Total Connector Moment, M = My +Mg,, = 3870 in-lbs =ri+t= 0.3125 in L, (long leg) = 2.1875 in
M/ M= 0.194 <1.0 0.K. L= 0.1250 in Ly(short leg) = 0.8750 in
Xpar = 0.8907 in Yoar = 0.2121 in
Iy = 0.0199 in* Si= I/ Yoar = 0.0938 in®
M, o ar = (bent about Long Leg - (x-axis)) = (1.5)(F,)(S,)/Q, = 4632 in-lbs (AISC
Shear Capacity check: Eqg. F10-1)
V, =V, /Q, = 0.6A,,F/Q, = 3384 Ibs/lug
V (Impact) = 258.75 Ibs - 25% Max. Shelf Load at beam end (RMI section 2.3)
V (per RISA, member SB42) = 587 Ibs - total beam end shear
V/IVy= 0.125 <1.0 O.K.
Beam to Connector Weld check:
Shelf Beam Wall thickness, tyeam = 0.075 in
Shelf Beam Depth, Hym = Hyelg = 4.100 in 3
Top Beam Flange width, Beq = 1.625 in
Beam Haunch depth, Y,eq = 1.500 in
Corner offset distance, deomer = 0.200 in
Vertical Weld length, L, = 3.700 in
Top Weld length, L, = 1.225 in -4
Vertical Weld length, L, = 1.175 in >
Total Length of Weld, L, = 6.100 in
Distance to Y-axis Centroid, = 0.47618 in
Distance to X-axis Centroid, = 2.70487 in 3
Moment Interia of Weld - X-axis, |y yeq = 0.71829 in* x
Moment Interia of Weld - Y-axis, Iy yeiq = 0.23701 in*
Polar Moment of Inertia, I, = I, + I, = 0.95530 in*
Fu ar= [(0.8)Fex/Queagl*(1+0.5sin*%(©)) = 31500 psi
M = (Fy an(lp)c = 12013 in-lbs
Total Connector Moment, M = My +Mgra, = 3870 in-lbs
M/ My = 0.322 <1.00.K.
Interior Bend Radius = 0.125 in
Fillet Weld leg width = 0.125 in
Weld throat width, w,, = 0.08839 in
Queid = 2.00
Fex = 70 ksi

2.73 in <--- distance to bottom of L

Rack AWS




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 52 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Storage Rack - Seismic Design Rack B 44-120 1255
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor (I,) = 1.0 <--- No Public Access Allowed (Typ. at Back 3" g 3
Supported on Elevated Floor (Y/N): No Stockroom / Grocery Storage Areas) H H
Max. Weight per level (2 Pallets / shelf) = 3300 Ibs/shelf || ”
Weight of Unit = 250 lbs <--- Shipping weight per Manuf. T
Rack Trib width (CL-to-CL of frames) = 96 in Total Shelf Load 3 g J
h = 0in 0lbs b
hg = 0in 0 lbs L B
h, = 0in 0lbs PLAN VIEW
he = 0in 0lbs ‘8" = 44D x 120
hs = 0in 0 lbs HIGH @ 4 LEVELS .
hy= 36in 3300 Ibs f —
hy=  36in 3300 Ibs 36" 5 ir
h, = 36in 3300 Ibs :
hy= 12in 3300 Ibs
Total Shelf Height, H, = 120in 35" 5
Unit Height, H, = 120in 10°-0f I
Unit Base Depth, D = 44in Jﬁ !
Note: Per ANSI MH16.1, Section 6.3, effective lengths may be determined by rational methods consistent with AIS| or "
AISC. AISC Design by Second-Order Analysis, Section C2.2a is used. Notional loads are applied to gravity load cases and a3 i %
K=1.0 is used since the ratio of second-order drift to first-order drift (P-3) / (P-A) < 1.1. = i
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6): {
Load Case 1 [RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2 [RMI sect. 2.6.8(2), PL=1.0(PL)]
[RMI sect 2.6.2, PLgg = 1.0] [RMI 2.6.2, PLge=1.0]
Seismic (Cs)(Ip) = 0.210 W (Braced) Seismic (CJ)(lp) = 0.210 W, (Braced)
0.076 W, (Down Aisle) 0.076 W, (Down Aisle)
W, = (0.67)(PLge)((0.67)PL)+DL = 6175.5 Ibs Ws = (0.67)(PLre)((1)PL)+DL = 2461.0 Ibs
Base Shear, V= C,,Ws= 1298.4Ibs (Braced) Base Shear, V=C4,Ws=  517.4Ibs (Braced)
471.11bs  (Down Aisle) 187.7lbs  (Down Aisle)
Horizontal forces / level, F, = C,V (RMI sect 2.6.6) Horizontal forces / level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fq= 0.0 Ibs @ 0in (CM) (Service Loads) Fg= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 20 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 0.0 Ibs @ 0in (CM) Fs= 0.0 Ibs
each level. F,= 3752lbs @ 144in (CM) F,= 350.8lbs @ 140 in (CM)
F;= 2658lbs @ 102in (CM) Fs=  0.0lbs
F,= 1720lbs @ 66in (CM) F,= 0.0 Ibs
Fi= 782lbs @ 30in(CM) Fi= 0.0 Ibs
F,= 17.7lbs @ 60in (CM) F,= 114lbs @ 60in (CM)
Calculate Overturning Moment (Service), Mgt = Zfh; Calculate Overturning Moment (Service), Mgr = Zfh;
Mor = 95903 in-lbs Mor = 49796 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgst
Mgsr = 200068 in-lbs Mgsr = 78100 in-lbs
Factor of Safety, FOSot = Mgst/Mor = 2.086 Factor of Safety, FOSgr = Mgst/Mor = 1.568
NO UPLIFT - NO ANCHORS REQUIRED NO UPLIFT - NO ANCHORS REQUIRED
o~
_ A“C_\ 35/ Base Reactions: _ 4;3121 1L3C1sz
: ——— | h = S S
% > ;\\\ 4|8 Ri=  Olbs 0lbs
2 - NS L v Overturning FOS = 2.086 >=15 1.568 >=15
o I \xg b [P Sliding Restraint, Resr/FOS = 1317Ibs / 2.898 >= 1.5 0K 591lbs / 3.261 >= 1.5 OK
C} \C) ; Reactions (Factored Loads): LC#1 LC#2
a ) Base Shear (R,,) = 1298 Ibs 517 Ibs
e il ‘Yg 4 S Net Uplift (R,)=  Olbs 0lbs
% .9 Overturning + Gravity (P,)= 11539 Ibs 4264 Ibs
§ \ - Tension Allowables
Steel Strength, ¢Ng, = 7306 Ibs <--ACl 318-14 Eq 17.4.1.2
) |,1 D hef SX 1.5 hef L\U PRIGHT Concrete Breakout, (0.75))Ngpe=  17131lbs  <--ACI 318-14 Eg 17.4.2.1b
(VY"1 .5¢q 1.564 0 POST “UA" Pullout Strength, (0.75)¢N,, = NA <--ACI 318-14 Eq 17.4.3.1
Factored Tension Load, (N,) = 0lbs (LC #1) 0lbs (LC #2)
Anchor Design (using "Cracked Concrete" Properties) max tension stress ratio (TSR) = 0.000 OK (LC#1) 0.000 OK (LC#2)
Upright Post Type = UA Shear Allowables
Try: 1/2" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Steel Strength, ¢V, = 3321 Ibs <--ACl 318-14 Eq 17.5.1.2c
Embedment (h,qy) = 25in Concrete breakout (YQ), $Vepq= 57021bs  <--ACl 318-14 Eq 17.5.2.1b
fo' = 3500 psi Concrete breakout (Xg), $Vepg = 5069 |bs <--ACl 318-14 Eq 17.5.2.1b
e, = 1.875in <-- Eccen. of Anchor Concrete pryout, ¢Vepq = 2460 lbs <--ACl 318-14 Eq 17.5.3.1b
het = 2in 1.5(h) = 3.000 in LC #1 LC #2
Conc. thickness, t = 4in 1.5(C,) = 15.000 in Factored Shear Load (V,) : Braced = 1298 Ibs 517 Ibs
# of Anchors, n = 1 Down Aisle = 471 Ibs 188 Ibs
Sx = 0.00in Max shear stress ratio (VSR) : Braced = 0.528 OK 0.210 OK
Sy = 0.00in Down Aisle = 0.192 oK 0.076 OK
A= 0.099 in"2 Braced (TSR+VSR <=1.2) = 0.528 <=1.2 OK - LC #1 Controls
Down Aisle (VSR <= 1.0) = 0.192 OK - LC #1 Controls

USE: (1) 1/2" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266
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Storage Rack - Seismic Design Rack B 44-120 125S
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: bH /2 X=X H/Z L Max Vertical Load (ASD) - RMI, sect 2.1 - LC#4:
(Design per ACI 318-14 section 14.5.5) 7 7 P = (1+0.11Sds)DL+(3/4)[(1+0.14Sds)PL+(0.7)EL]
Max. Factored Vertical Load (P,) = 11539 lbs I I Pttt Eebtay —N Sps = 0.841 (Ip=1)
Slab Concrete f'c = 3500 psi }q N s T a J‘ Q DL = (Frame Wt/2) = 125 Ibs
Slab thickness (t) = 4 in. I ’ | = PL = Z(Shelf Load h, - hg)/2 = 6600 lbs
Rack Post X-X = 5.00 in. | . T EL = Mor. e / ((0.7)(D)) = 4648 Ibs
Rack Post Y-Y = 3.75 in. } Aﬁq I P= 7304 Ibs <--- At Each Post
b= 33.50 in. oo o) e
B= 1.33 P = i Max Vertical Load (LRFD) - RMI, sect 2.2 - LC#5:
V,= 26425 Ibs Eq. (22-10) e s “ s P = (1.2+0.2Sds)DL + (0.85+0.2Sds)PL + EL
V, max = 21087 Ibs Eq. (22-10) (R SN Y=~ P, = 11539 Ibs <--- At Each Post
WVy= 12652 Ibs bo
VoV, = 0.912 <1.0 0K (Punching Perimeter)

Slab tension based on Soi

Resisting Moment -

| bearing area check:

20.

BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT

Allowable soil bearing = 1500 psf ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Max. Service Vertical Load (P) = 7304 lbs k " 5
Area reqd. for bearing (Aeqq) = 4.87 Total Equiv. Uniform Load - - -gwl
R«
"b" distance = 26.48 in & e -
Slab thickness (t) = 4.00 in xt e = P G ko
o, "y | ™M m;x.(uﬁuu and) _____ - ol
S=(1"176 = 2.67 in’fin ‘ullll ‘ » 3"“
$M,, (tension allowable) = £*7.54[(.)/?|*S = 709.93 in-Ib/in s‘ I“l v v (stdemectedend) L2
Factored uniform bearing, w,, = P, / Areqq = 16.46 Ib/in/in il = R CECIC -5 (r—3x)
M, = wL%3 = (w,)[(b-min(X-X,Y-Y))/2)?] / 3 = 708.52 in-Ibfin - Defl. End M1 = 355 in-Ib/in "y | | amax (atdemectegend) . . . . =2t
My/OMy = 0.998 <1.0 OK. Heoment Mo ax L.l
Rack FOS Overturning with Resistance from Effective Weight of Slab on Grade: s .
Width of Single Rack = 44 in ACK \
Slab thickness (t) = 4.0 in AT 1T R
Modulus of Rupture, f,= 7.5*SQRT(f'c) = 443.7 psi WIDTH (E ) :\\ i
Concrete Slab Section Modulus, S = b(t)*/6 = 32.0 in¥/ft S . P N o)
Allowable Concrete Slab Bending Moment, My/FS = S*{,/1.5 = 788.8 ft*lbs/ft EFFECTIVE N (]
Effective Cantilever Span Length (I) at My, = 5.6 ft CANTILEVERED \\\ =
Total Length of Slab (I, + Width of Single Rack) = 9.3 ft (—LAB = P A N \\\ X
Trib. Width of Slab = Trib width of Rack = 8.0 ft b=l = ; \\\ Q
Weight of Concrete Slab at Rack (Pgonc) = 37135 Ibs LENGTH ( Lc) \\ E
Concrete Slab at Rack, Mgst(sian) = Poonc * 1c/2 = 206854 in*lbs ‘\
Load Combination #1: Mot = 95903 in*lbs X (am)
Mgst(Rack + MRrsTsiab) = 406922 in*lbs e <|
Total Overturning FOS = 4.243 OK i A=
Load Combination #2: Mor = 49796 in*lbs R B TER — - -
MgstRack + Mrstsian = 284954 in*lbs T —— T—
Total Overturning FOS = 5.722 OK e — -

Upright Frame Member/Connection Design:

TYP @ UC-A & UC-B

UH & UD

TYP @ NSF

Upright Frame Geometry

ol

. —

Height, H (in) ‘ Width, B (in) ‘ Panel - Dy, in ‘ Panel - D, in ‘ Panel - D3, in ‘ Frame Post Type ‘ Base PL Type ‘ Frame Type
120 \ 44 | 40 \ 40 | 24 \ UA BP-1 |  Typical
Upright Column (UC) Section Properties Upright Frame Shelf Beam Section Properties
Mark : UCA300x225x0075 Mark : B410x250x0066
b (in) he (in) t: (in) W (in) Ay (in) Aq(in®) Xoar (i) d (in) b (in) Cn (in) Cu (in)
3.000 2.250 0.075 0.500 0.637 0.511 0.946 4.100 2.500 1.625 0.875
1, (in%) S, (in®) I, (in®) S, (in®) C,(in°% 3 (in) T, (in) t(in) 1, (in) S, (in®) T, (in)
0.937 0.511 0.387 0.297 0.514 0.00119 2.502 0.066 1.716 0.792 1.441
1 (in) = 1.354 r, (in) = 0.870 A (in%) I, (in") S, (in%) 1y (in)
Upright Frame Horizontal (UH) / Diagonal (UD) Brace Section Properties 0.827 0.761 0.557 0.960
Mark : C275x1063x0062 Xpar (in) = 1.133 Yoar (i) = 1.932
by, (in) hy, (in) t (in) Wy (in) Ay (in%) Xpar(in) %o (in)
2.750 1.063 0.062 0.438 0.325 0.352 0.834
1,(in%) S, (in%) I, (in*) S, (in%) C,, (in°) J(in%) fo (in)
0.360 0.262 0.050 0.070 0.093 0.00042 1.399
r, (in) = 1.053 r, (in) = 0.391

Rack B




PROJECT NO: SHEET NO: OF:

JOHNSTON 2401802403 54 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA

consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CECKED BT o
816.421.4200 - WWW.JBAENGR.COM ’
Storage Rack - Seismic Design Rack B 44-120 125S
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Upright Post Base Plate Design:

Check for Axial Compression, Py : Upright Frame Steel Material:
Base Plate Type = BP-1 ASTM A570, Grade 55
Base Plate Depth = 5.00 in Fy= 55,000 psi
Base Plate Width = 3.75 in Fu= 70,000 psi
Default Plate Thickness = 0.2500 in E= 29,000 ksi
Base Plater Area, Agp = 18.75 in?
Upright Width, b, = 3.000 in
Upright Depth, h, = 2.250 in
Upright Post Brg Area, Apos; = 6.75 in?
Areqd ! Apost= 0.658 < 1.0 O.K. <---- Base Plate Size and Thickness is acceptable for Axial Compression
Prax (per RISA) = 10888.013 Ibs <--- Using Strength Design Load Combinations per RMI, sect. 2.2
Tmax (Per RISA) = 1278.251 Ibs
Design Bearing Pressure, f, = 580.69 psi
Required Bearing Area, Areqq= Pmad(0.7f;) = 4.4441 in?

Check for Axial Tension, T :

Tension force per bolt, f, = 1278.25 lbs Min. Thickness required, t, = 0.08810 in <--- Base Plate Thickness is Adequate
Bolt CL dist to face of Post = 0.25 in
Effective Plate Width, by = 3.75 in T \
Shelf Beam End Connections (2 Lug Connector)
ASTM- A570, GR. 35 (F,= 55 ksi, F,= 70 ksi) 0,=16 Q,= 167 y
Beam End Connector Bending Capacity check: ‘
Ap = 0.54*SQRT(E/Fy) = 12.3997 Amins DIt = 4.6667 <X, 3
Connector PL Thickness, t = 0.1875 in Ayg = O)(byg n) = 0.16406 in? =
Net Lug width, by, = 0.6563 in Abrg col = (t6)(O1ug ) = 0.06563 in” -
Min. Beam Depth, Hy,, = 4.100 in de = 4"+ byg - byg v/2 = 4.4375 in Tj
Net Lug Height, b n= 0.875 in ,fj N W
Uniform beam load, w = 206.3 Ib/ft <--- (1/2 Max. Shelf Load) / (Rack Trib width) 1 G
Determine max. T, for connector lug (shear or bearing on column): &
V, = V,/Q, = 0.6A,,F/Q, = 3384 Ibs <--- Shear at Lug tab
Pa= (Apg o) (2.1)F/Qp = 4539 Ibs <--- Lug Brg on Column Wall edio
Ta=min( Vg, Py = 3384 Ibs
Ma = (TA)(dc)+H(T1)(biug n/2) + My o ai = 19940 in-lbs Connector Plate Bending Capacity:
My (Per RISA, Joint J47) = 4376.016 in-lbs Ay = 0.5215 in?
Marmine = (1/2)[WL12] = 6600 in-lbs
Total Connector Moment, M = My +Mg,, = 10976 in-lbs L=r+t= 0.3125 in L, (long leg) = 2.1875 in
M/ M= 0.550 < 1.0 O.K. n= 0.1250 in Ly(short leg) = 0.8750 in
Xpar = 0.8907 in Yoar = 0.2121 in
I, = 0.0199 in* Sy= e/ Your = 0.0938 in®
M, o ar = (bent about Long Leg - (x-axis)) = (1.5)(F,)(S,)/Q, = 4632 in-lbs (AISC
Shear Capacity check: Eqg. F10-1)
V, =V, /Q, = 0.6A,,F/Q, = 3384 Ibs/lug
V (Impact) = 825 Ibs - 25% Max. Shelf Load at beam end (RMI section 2.3)
V (per RISA, member SB42) = 1185.684 Ibs - total beam end shear
V/IVpy= 0.297 <1.0 O.K.
Beam to Connector Weld check:
Shelf Beam Wall thickness, tyeam = 0.075 in
Shelf Beam Depth, Hym = Hyelg = 4.100 in 3
Top Beam Flange width, Beq = 1.625 in
Beam Haunch depth, Y,eq = 1.500 in
Corner offset distance, deomer = 0.200 in
Vertical Weld length, L, = 3.700 in
Top Weld length, L, = 1.225 in -4
Vertical Weld length, L, = 1.175 in >
Total Length of Weld, L, = 6.100 in
Distance to Y-axis Centroid, = 0.47618 in
Distance to X-axis Centroid, = 2.70487 in 3
Moment Interia of Weld - X-axis, |y yeq = 0.71829 in* x
Moment Interia of Weld - Y-axis, Iy yeiq = 0.23701 in*
Polar Moment of Inertia, I, = I, + I, = 0.95530 in*
Fu ar= [(0.8)Fex/Queagl*(1+0.5sin*%(©)) = 31500 psi
M = (Fy an(lp)c = 12013 in-lbs
Total Connector Moment, M = My +Mgra, = 10976 in-lbs
M/ My = 0.914 <1.00.K.
Interior Bend Radius = 0.125 in
Fillet Weld leg width = 0.125 in
Weld throat width, w,, = 0.08839 in
Queid = 2.00
Fexx = 70 ksi

2.73 in <--- distance to bottom of L
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Seismic Importance Factor (I,) = 1.0 <--- No Public Access Allowed (Typ. at Back B 7_g 3
Supported on Elevated Floor (Y/N): No Stockroom / Grocery Storage Areas) i H

Max. Weight per level (2 Pallets / shelf) = 1035 Ibs/shelf

Weight of Unit = 250 lbs <--- Shipping weight per Manuf. =
Rack Trib width (CL-to-CL of frames) = 96 in Total Shelf Load =07 | / D +
hg = 0in 0 lbs |
hg = 0in 0lbs PLAN VIEW
h, = 0in 0 lbs
hg = 0in 0lbs D" 24"D x 120" HIGH @ 4 LEVELS
hs = 0in 0 lbs — !
h, = 36in 1035 Ibs i
hg = 36in 1035 Ibs
h, = 36in 1035 Ibs
hy= 12in 1035 Ibs
Total Shelf Height, H, = 120 in
Unit Height, H, = 120 in
Unit Base Depth, D = 24in

Note: Per ANSI MH16.1, Section 6.3, effective lengths may be determined by rational methods consistent with AIS| or
AISC. AISC Design by Second-Order Analysis, Section C2.2a is used. Notional loads are applied to gravity load cases and
K=1.0 is used since the ratio of second-order drift to first-order drift (P-3) / (P-A) < 1.1.

Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):

Load Case 1 [RMI sect. 2.6.8(1) - PL=0.67(PL)]
[RMI sect 2.6.2, PLgg = 1.0]
Seismic (Cs)(Ip) = 0.210 W (Braced)
0.076 W, (Down Aisle)

W, = (0.67)(PLgg)((0.67)PL)+DL = 2108.4 |bs
Base Shear, V = C,l,W, = 4433 |bs  (Braced)
160.8Ibs  (Down Aisle)
Horizontal forces / level, F, = C,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fg= 0.0 Ibs @ 0in (CM)
Note: Fg= 0.0 Ibs @ 0in (CM)
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM)
Mass typically 20 inches Fe= 0.0 Ibs @ 0in (CM)
above the top of shelf at Fs= 0.0 Ibs @ 0in (CM)
each level. F,= 12291lbs @ 144in (CM)
Fs= 87.0lbs @ 102in (CM)
F,= 56.3 Ibs @ 66 in (CM)
Fy= 25.6 Ibs @ 30in (CM)
F,= 18.5 Ibs @ 60in (CM)

Calculate Overturning Moment (Service), Mgt = Zfh;
Moy = 32167 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 36286 in-lbs
Factor of Safety, FOSot = Mgst/Mor = 1.128
NO UPLIFT - ANCHORS REQUIRED

Load Case 2 [RMI sect. 2.6.8(2), PL=1.0(PL)]
[RMI 2.6.2, PLge=1.0]
Seismic (CJ)(lp) = 0.210 W, (Braced)
0.076 W, (Down Aisle)

Ws = (0.67)(PLge)((1)PL)+DL = 943.5 lbs
Base Shear, V = C4l,W, = 198.41bs  (Braced)
72.0 Ibs (Down Aisle)

Horizontal forces / level, F, = C,,V (RMI sect 2.6.6)

(Service Loads) Fg= 0.0 Ibs
Fg= 0.0 Ibs
F,= 0.0 Ibs
Fe= 0.0 Ibs
Fs= 0.0 Ibs
F,= 12581Ibs @ 140in (CM)
F3= 0.0 Ibs
F,= 0.0 Ibs
Fi= 0.0 Ibs
Fu= 13.0lbs @ 60in (CM)

Calculate Overturning Moment (Service), Mgr = Zfh;
Mgy = 18397 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 15420 in-lbs
Factor of Safety, FOSgr = Mgst/Mor = 0.838
UPLIFT - ANCHORS REQUIRED

Anc ==
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(v)'1.5¢q 1.5¢ca”™ POST "UA”
Anchor Design (using "Cracked Concrete" Properties)

Upright Post Type = UA
Try: 1/2" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.
Embedment (h,oy) = 25in

fo' = 3500 psi

e, = 1.875in <-- Eccen. of Anchor

het = 2in 1.5(h) = 3.000 in
Conc. thickness, t = 4in 1.5(C,) = 15.000 in

# of Anchors, n = 1
Sx = 0.00in
Sy= 0.00in

Ase=  0.099in"2

Base Reactions: LC#1 LC#2
Ry = 155 lbs 69 lbs
R, = 0 lbs 124 Ibs

Overturning FOS = 1.128 < 1.5 ABs Reqd 0.838 < 1.5 ABs Reqd

Sliding Restraint, Rgsy/FOS = 599Ibs / 3.858 >= 1.5 OK

310lbs / 4.459 >= 1.5 OK

Reactions (Factored Loads): LC #1 LC #2
Base Shear (R,,) = 443 Ibs 198 Ibs
Net Uplift (R,,) = 0 lbs 1720 Ibs
Overturning + Gravity (P,) = 5136 Ibs 2332 Ibs
Tension Allowables
Steel Strength, ¢Ng, = 7306 Ibs <--ACl 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)0Npq = 1713 Ibs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)¢N,, = NA <--ACl 318-14 Eq 17.4.3.1
Factored Tension Load, (N,) = 0lbs (LC #1) 17201bs  (LC #2)
max tension stress ratio (TSR) = 0.000 OK (LC#1) 1.004 OK (LC#2)
Shear Allowables
Steel Strength, ¢V, = 3321 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout (YQ), $Vepq= 57021bs  <--ACl 318-14 Eq 17.5.2.1b
Concrete breakout (Xg), $Vepg = 5069 Ibs <--ACl 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepq = 2460 Ibs  <--ACl 318-14 Eq 17.5.3.1b
LC #1 LC #2
Factored Shear Load (V,) : Braced = 443 |Ibs 198 lbs
Down Aisle = 161 Ibs 72 lbs
Max shear stress ratio (VSR) : Braced = 0.180 OK 0.081 OK
Down Aisle = 0.065 OK 0.029 OK
Braced (TSR+VSR <=1.2) = 1.085 <=1.2 OK - LC #2 Controls
Down Aisle (VSR <= 1.0) = 0.065 OK - LC #1 Controls

USE: (1) 1/2" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266
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IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: bH /2 X=X H/Z L Max Vertical Load (ASD) - RMI, sect 2.1 - LC#4:
(Design per ACI 318-14 section 14.5.5) 7 7 P = (1+0.11Sds)DL+(3/4)[(1+0.14Sds)PL+(0.7)EL]
Max. Factored Vertical Load (P,) = 5136 lbs I I Pttt Eebtay —N Sps = 0.841 (Ip=1)
Slab Concrete f'c = 3500 psi }q N s T a J‘ Q DL = (Frame Wt/2) = 125 Ibs
Slab thickness (t) = 4 in. I ’ | = PL = Z(Shelf Load h, - hg)/2 = 2070 lbs
Rack Post X-X = 5.00 in. | . T EL = Mor. e / ((0.7)(D)) = 2858 Ibs
Rack Post Y-Y = 3.75 in. } Aﬁq I P= 2877 Ibs <--- At Each Post
bo= 33.50 in. oo o) R
B= 1.33 P = i Max Vertical Load (LRFD) - RMI, sect 2.2 - LC#5:
V,= 26425 Ibs Eq. (22-10) e s “ s P = (1.2+0.2Sds)DL + (0.85+0.2Sds)PL + EL
V, max = 21087 Ibs Eq. (22-10) (R SN Y=~ P, = 5136 Ibs <--- At Each Post
WVy= 12652 Ibs bo
VoV, = 0.406 < 1.0 O.K. (Punching Perimeter)

Slab tension based on Soil bearing area check:

Resisting Moment -

20.

0

BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT

Allowable soil bearing = 1500 psf ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Max. Service Vertical Load (P) = 2877 lbs k 1 5
Area reqd. for bearing (Aeqq) = 1.92 2 ; Total Equiv. Uniform Load - - -gwl
R«
"b" distance = 16.62 in & e -
Slab thickness (t) = 4.00 in xt e = P G ko
o, "y | ™M m;x.(uﬁuu and) _____ - ol
S=(1"176 = 2.67 in’fin ‘ullll ‘ » 3"“
$M,, (tension allowable) = £*7.54[(.)/?|*S = 709.93 in-Ib/in s‘ I“l v v (stdemectedend) L2
Factored uniform bearing, w,, = P, / Areqq = 18.60 Ib/in/in il = R CECIC -5 (r—3x)
M, = WL3 = (w,)[(b-min(X-X,Y-Y))/12)2] / 3 = 256.64 in-Ib/in - Defl. End M1 = 129 in-lofin M I | amax (atdencctedend) . . . . w ol
My/OMy = 0.362 <1.0 OK. Heoment Mo ax L.l
Rack FOS Overturning with Resistance from Effective Weight of Slab on Grade: s .
Width of Single Rack = 24 in ACK \
Slab thickness (t) = 4.0 in AT 1T R
Modulus of Rupture, f,= 7.5*SQRT(f'c) = 443.7 psi WIDTH (E ) :\\ i
Concrete Slab Section Modulus, S = b(t)*/6 = 32.0 in¥/ft S . P N o)
Allowable Concrete Slab Bending Moment, My/FS = S*{,/1.5 = 788.8 ft*lbs/ft EFFECTIVE N (]
Effective Cantilever Span Length (I) at My, = 5.6 ft CANTILEVERED \\\ =
Total Length of Slab (I, + Width of Single Rack) = 7.6 ft (—LAB = P A N \\\ X
Trib. Width of Slab = Trib width of Rack = 8.0 ft b=l = ; \\\ Q
Weight of Concrete Slab at Rack (Pgonc) = 3046.9 Ibs LENGTH ( Lc) \\ E
Concrete Slab at Rack, Mgst(sian) = Poonc * 1c/2 = 139251 in*lbs ‘\
Load Combination #1: Mor = 32167 in*lbs N\ m
Mrstrac + Mrstesian = 175536 in*lbs e <|
Total Overturning FOS = 5457 OK S A=
Load Combination #2: Mor = 18397 in*lbs R B TER — - -
MgstRack + Mrstsian = 154671 in*lbs T —— T—
Total Overturning FOS = 8.407 OK e — -

Upright Frame Member/Connection Design:

TYP @ UC-A & UC-B

UH & UD

TYP @ NSF

ol

. —

Upright Frame Geometry
Height, H (in) ‘ Width, B (in) ‘ Panel - Dy, in ‘ Panel - D, in ‘ Panel - D3, in ‘ Frame Post Type ‘ Base PL Type ‘ Frame Type
120 \ 24 | 40 \ 40 | 24 \ UA BP-1 |  Typical
Upright Column (UC) Section Properties Upright Frame Shelf Beam Section Properties
Mark : UCA300x225x0075 Mark : B410x250x0066
b (in) he (in) t: (in) W (in) Ay (in) Aq(in®) Xoar (i) d (in) b (in) Cn (in) Cu (in)
3.000 2.250 0.075 0.500 0.637 0.511 0.946 4.100 2.500 1.625 0.875
1, (in%) S, (in®) I, (in®) S, (in®) C,(in°% 3 (in) T, (in) t(in) 1, (in) S, (in®) T, (in)
0.937 0.511 0.387 0.297 0.514 0.00119 2.502 0.066 1.716 0.792 1.441
1 (in) = 1.354 r, (in) = 0.870 A (in%) I, (in") S, (in%) 1y (in)
Upright Frame Horizontal (UH) / Diagonal (UD) Brace Section Properties 0.827 0.761 0.557 0.960
Mark : C275x1063x0062 Xpar (in) = 1.133 Yoar (i) = 1.932
by, (in) hy, (in) t (in) Wy (in) Ay (in%) Xpar(in) %o (in)
2.750 1.063 0.062 0.438 0.325 0.352 0.834
1,(in%) S, (in%) I, (in*) S, (in%) C,, (in°) J(in%) fo (in)
0.360 0.262 0.050 0.070 0.093 0.00042 1.399
r, (in) = 1.053 r, (in) = 0.391
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Upright Post Base Plate Design:

Check for Axial Compression, Py : Upright Frame Steel Material:
Base Plate Type = BP-1 ASTM A570, Grade 55
Base Plate Depth = 5.00 in Fy= 55,000 psi
Base Plate Width = 3.75 in Fu= 70,000 psi
Default Plate Thickness = 0.2500 in E= 29,000 ksi
Base Plater Area, Agp = 18.75 in?
Upright Width, b, = 3.000 in
Upright Depth, h, = 2.250 in
Upright Post Brg Area, Apos; = 6.75 in?
Areqd ! Apost= 0.294 <1.00.K. <---- Base Plate Size and Thickness is acceptable for Axial Compression
Prax (per RISA) = 4853.816 Ibs <--- Using Strength Design Load Combinations per RMI, sect. 2.2
Tmax (Per RISA) = 1104.443 Ibs
Design Bearing Pressure, f, = 258.87 psi
Required Bearing Area, Areqq= Pmad(0.7f;) = 1.9811 in?

Check for Axial Tension, T :

Tension force per bolt, f, = 1104.44 lbs Min. Thickness required, t, = 0.08190 in <--- Base Plate Thickness is Adequate
Bolt CL dist to face of Post = 0.25 in
Effective Plate Width, by = 3.75 in T |
Shelf Beam End Connections (2 Lug Connector)
ASTM- A570, GR. 35 (F,= 55 ksi, F,= 70 ksi) 0,=16 Q,= 167 y
Beam End Connector Bending Capacity check: ‘
Ap = 0.54*SQRT(E/Fy) = 12.3997 Amins DIt = 4.6667 <X, 3
Connector PL Thickness, t = 0.1875 in Ayg = O)(byg n) = 0.16406 in? -
Net Lug width, by, = 0.6563 in Aprg ool = () Oy 1) = 0.06563 in? -
Min. Beam Depth, Hy,, = 4.100 in de = 4"+ byg - byg v/2 = 4.4375 in Tj
Net Lug Height, b n= 0.875 in ,fj N W
Uniform beam load, w = 64.7 Ib/ft <--- (1/2 Max. Shelf Load) / (Rack Trib width) 1
Determine max. T, for connector lug (shear or bearing on column): g,
V, = V,/Q, = 0.6A,,F/Q, = 3384 Ibs <--- Shear at Lug tab
Pa= (Apg o) (2.1)F/Qp = 4539 Ibs <--- Lug Brg on Column Wall edio
Ta=min( Vg, Py = 3384 Ibs
Ma = (TA)(dc)+H(T1)(biug n/2) + My o ai = 19940 in-lbs Connector Plate Bending Capacity:
My (Per RISA, Joint J47) = 13817.408 in-lbs Agpi = 0.5215 in?
Maraiy = (L2)[WLZ/12] = 2070 in-lbs
Total Connector Moment, M = My +Mg,, = 15887 in-lbs L=r+t= 0.3125 in L, (long leg) = 2.1875 in
M/ M= 0.797 <1.0 O.K. n= 0.1250 in Ly(short leg) = 0.8750 in
Xpar = 0.8907 in Yoar = 0.2121 in
I, = 0.0199 in* Se= b/ Your = 0.0938 in®
M, o ar = (bent about Long Leg - (x-axis)) = (1.5)(F,)(S,)/Q, = 4632 in-lbs (AISC
Shear Capacity check: Eqg. F10-1)
V, =V, /Q, = 0.6A,,F/Q, = 3384 Ibs/lug
V (Impact) = 258.75 Ibs - 25% Max. Shelf Load at beam end (RMI section 2.3)
V (per RISA, member SB42) = 956.634 Ibs - total beam end shear
V/IVpy= 0.180 <1.0 O.K.
Beam to Connector Weld check:
Shelf Beam Wall thickness, tyeam = 0.075 in
Shelf Beam Depth, Hym = Hyelg = 4.100 in 3
Top Beam Flange width, Beq = 1.625 in
Beam Haunch depth, Y,eq = 1.500 in
Corner offset distance, deomer = 0.200 in
Vertical Weld length, L, = 3.700 in
Top Weld length, L, = 1.225 in -4
Vertical Weld length, L, = 1.175 in >
Total Length of Weld, L, = 6.100 in
Distance to Y-axis Centroid, = 0.47618 in
Distance to X-axis Centroid, = 2.70487 in 3
Moment Interia of Weld - X-axis, |y yeq = 0.71829 in* x
Moment Interia of Weld - Y-axis, Iy yeiq = 0.23701 in*
Polar Moment of Inertia, I, = I, + I, = 0.95530 in*
Fu ar= [(0.8)Fex/Queagl*(1+0.5sin*%(©)) = 31500 psi
M = (Fy an(lp)c = 12013 in-lbs
Total Connector Moment, M = My +Mgra, = 15887 in-lbs
M/ My = 1.322 N.G.
Interior Bend Radius = 0.125 in
Fillet Weld leg width = 0.125 in
Weld throat width, w,, = 0.08839 in
Queid = 2.00
Fexx = 70 ksi

2.73 in <--- distance to bottom of L
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Seismic Importance Factor (1) = 15 <--- Public Access Allowed (Typ. at Sales
Supported on Elevated Floor (Y/N): No Floor / Garden Center Areas)
Max. Weight per level (2 Pallets / shelf) = 600 Ibs/shelf
Weight of Unit = 250 lbs <--- Shipping weight per Manuf. R 7'—9 2*
Rack Trib width (CL-to-CL of frames) = 96 in Total Shelf Load iiA ~H
hg = 0in 0 Ibs J
hg = 0in 0lbs L s = & J
h,=  0in 0lbs R e || g
he = 0in 0lbs PLAN VIEW I
hs = 0in 0 lbs
hy = 0in 0lbs "T" = 36"D x 60" HIGH @ 3 LEVELS
hs=  26in 600 Ibs I —
h, = 26in 600 lbs 26
hy = 8in 600 Ibs '
Total Shelf Height, H, = 60 in 5'-0" -X—
Unit Height, H, = 60 in 26
Unit Base Depth, D = 36in 8+
|

Note: Per ANSI MH16.1, Section 6.3, effective lengths may be determined by rational methods consistent with AIS| or
AISC. AISC Design by Second-Order Analysis, Section C2.2a is used. Notional loads are applied to gravity load cases and
K=1.0 is used since the ratio of second-order drift to first-order drift (P-3) / (P-A) < 1.1.

Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):

ELEVATION

Load Case 1 [RMI sect. 2.6.8(1) - PL=0.67(PL)]
[RMI sect 2.6.2, PLgg = 1.0]
Seismic (Cs)(Ip) = 0.315 W (Braced)
0.108 W, (Down Aisle)

W, = (0.67)(PLgg)((0.67)PL)+DL = 1058.0 Ibs
Base Shear, V = C,l,W, = 333.7lbs  (Braced)
114.6 Ibs  (Down Aisle)

Horizontal forces / level, F, = C,V (RMI sect 2.6.6)

Load Case 2 [RMI sect. 2.6.8(2), PL=1.0(PL)]
[RMI 2.6.2, PLge=1.0]
Seismic (CJ)(lp) =

0.315 W, (Braced)

0.108 W, (Down Aisle)

W, = (0.67)(PLge)((1)PL)+DL = 652.0 Ibs
Base Shear, V=Ci,Ws=  205.6 lbs
70.6 Ibs

(Braced)
(Down Aisle)

Horizontal forces / level, F, = C,,V (RMI sect 2.6.6)

(Service Loads, E =0.7) Fq= 0.0 Ibs @ 0in (CM) (Service Loads) Fg= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 20 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 0.0 Ibs @ 0in (CM) Fs= 0.0 Ibs
each level. F,= 0.0 lbs @ 0in (CM) Fq= 0.0 Ibs
F;= 112.1lbs @ 80in (CM) F;= 1245lbs @ 80in (CM)
F,= 65.9 Ibs @ 47 in (CM) F,= 0.0 Ibs
Fi= 294lbs @ 21in(CM) Fy= 0.0 Ibs
F,= 26.1lbs @ 30in(CM) F,= 195lbs @ 30in (CM)
Calculate Overturning Moment (Service), Mgt = Zfh; Calculate Overturning Moment (Service), Mgr = Zfh;
Mor = 13468 in-Ibs Mor = 10542 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgst
Mgsr = 26208 in-lbs Mgsr = 15300 in-Ibs
Factor of Safety, FOSo = Mgst/Mor = 1.946 Factor of Safety, FOSgr = Mggt/Mor = 1.451
NO UPLIFT - NO ANCHORS REQUIRED NO UPLIFT - ANCHORS REQUIRED
” 2
T _1/_UPRIGHTP85T Base Reactions: Lc#1 LC#2
1C J ) R,=  1171bs 72 Ibs
" i I8 R,=  Olbs 0lbs
& ‘@ Tolite} Overturning FOS = 1.946 >=15 1.451 <15 ABs Reqd
" g 2l B Sliding Restraint, Rgs/FOS = 226lbs / 1.933 >= 1.5 OK 155lbs / 2.15 >= 1.5 OK
TR & Reactions (Factored Loads): LC #1 LC #2
/\ & Base Shear (R,,) = 334 Ibs 206 Ibs
7 . e Net Uplift (Ry,) = 0 Ibs 0 lbs
Anc_/ ' a bz e Overturning + Gravity (P,) = 1885 Ibs 1101 Ibs
- = Tension Allowables
Ao | =P Steel Strength, ¢Ng, = 4219 Ibs <--ACl 318-14 Eq 17.4.1.2
(T),II"I Ohee [ Sx 1.5 heﬁ[l: Concrete Breakout, (0.75)0Nep,= 1713 lbs  <--ACI 318-14 Eq 17.4.2.1b
(V)'1.5¢q 1.5¢q Pullout Strength, (0.75)¢Ny, = NA <-ACI 318-14 Eq 17.4.3.1
Factored Tension Load, (N,) = 0 Ibs (LC#1) 0lbs (LC #2)
Anchor Design (using "Cracked Concrete" Properties max tension stress ratio (TSR) = 0.000 OK (LC#1) 0.000 OK (LC#2)
Upright Post Type = UB Shear Allowables
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Steel Strength, ¢V, = 2031 Ibs <--ACl 318-14 Eq 17.5.1.2c
Embedment (h,qy) = 25in Concrete breakout (YQ), $Vepq= 12381lbs  <--ACI 318-14 Eq 17.5.2.1b
fo' = 3500 psi Concrete breakout (Xg), $Vepg = 759 Ibs <--ACl 318-14 Eq 17.5.2.1b
e, = 3.3125in  <-- Eccen. of Anchor Concrete pryout, ¢Vepq = 2460 lbs <--ACl 318-14 Eq 17.5.3.1b
hes = 2in 1.5(h) = 3.000 in LC #1 LC #2
Conc. thickness, t = 4in 1.5(C,) = 5.250in Factored Shear Load (V,) : Braced = 334 Ibs 206 Ibs
# of Anchors, n = 1 Down Aisle = 115 Ibs 71 lbs
Sx = 0.00in Max shear stress ratio (VSR) : Braced = 0.270 OK 0.166 OK
Sy = 0.00in Down Aisle = 0.151 oK 0.093 OK
A= 0.051in"2 Braced (TSR+VSR <=1.2) = 0.270 <=1.2 OK - LC #1 Controls
Down Aisle (VSR <= 1.0) = 0.151 OK - LC #1 Controls

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266
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Punching Shear Check: bH /2 X=X H/Z L Max Vertical Load (ASD) - RMI, sect 2.1 - LC#4:
(Design per ACI 318-14 section 14.5.5) 7 7 P = (1+0.11Sds)DL+(3/4)[(1+0.14Sds)PL+(0.7)EL]
Max. Factored Vertical Load (P,) = 1885 Ibs I I Pttt Eebtay —N Sps = 0.841 (Ip=1.5)
Slab Concrete f'c = 3500 psi }q N s T a J‘ Q DL = (Frame Wt/2) = 125 Ibs
Slab thickness (t) = 4 in. I ’ | = PL = Z(Shelf Load h, - hg)/2 = 900 Ibs
Rack Post X-X = 3.00 in. | . T EL = Mor. e / ((0.7)(D)) = 798 Ibs
Rack Post Y-Y = 4.75 in. } Aﬁq I P= 1172 Ibs <--- At Each Post
b= 31.50 in. oo o) e
B= 1.58 } 2 i Max Vertical Load (LRFD) - RMI, sect 2.2 - LC#5:
V,= 22494 Ibs Eq. (22-10) e s “ s P = (1.2+0.2Sds)DL + (0.85+0.2Sds)PL + EL
V, max = 19828 Ibs Eq. (22-10) (R SN Y=~ P, = 1885 Ibs <--- At Each Post
WVy= 11897 Ibs be
VoV, = 0.158 <1.0 O.K. (Punching Perimeter)

Slab tension based on Soil bearing area check:

20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT

Allowable soil bearing = 1500 psf ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Max. Service Vertical Load (P) = 1172 Ibs k " 5
Area reqd. for bearing (Aeqq) = 0.78 ft? Total Equiv. Uniform Load - - -gwl
R«
"b" distance = 1061 in & e -
Slab thickness (t) = 4.00 in xt e = P G ko
o, "y | ™M m;x.(uﬁuu and) _____ - ol
S=(1"176 = 2.67 in’fin ‘ullll ‘ » 3"“
$M,, (tension allowable) = £*7.54[(.)/?|*S = 709.93 in-Ib/in s‘ I“l v v (stdemectedend) L2
Factored uniform bearing, w,, = P, / Areqq = 16.75 Ib/infin e s M 5 SsiEsER G s Ut )
M, = wL%3 = (w,)[(b-min(X-X,Y-Y))/2)?] / 3 = 80.79 in-Ib/in - Defl. End M1 = 41 in-Ib/in L I | amax (atdemectegend) . . . . =2t
My/OMy = 0.114 <1.0 OK. Heoment Mo ax L.l
Rack FOS Overturning with Resistance from Effective Weight of Slab on Grade: s .
Width of Single Rack = 36 in ACK \
Slab thickness (t) = 4.0 in AT 1T R
Modulus of Rupture, f,= 7.5*SQRT(f'c) = 443.7 psi WIDTH (E ) :\\ i
Concrete Slab Section Modulus, S = b(t)*/6 = 32.0 in¥/ft S . P N o)
Allowable Concrete Slab Bending Moment, M,/FS = S*{,/1.5 = 788.8 ft*lbs/ft EFFECTIVE N (]
Effective Cantilever Span Length (I¢) at My, = 5.6 ft CANTILEVERED \\\ =
Total Length of Slab (I, + Width of Single Rack) = 8.6 ft (—LAB = P A N \\\ X
Trib. Width of Slab = Trib width of Rack = 8.0 ft b=l = ; \\\ Q
Weight of Concrete Slab at Rack (Pconc) = 3446.9 lbs LENGTH < L& ) \\ E
Resisting Moment - Concrete Slab at Rack, Mgstsiaby = Peonc * 1¢/2 = 178213 in*lbs ‘\
Load Combination #1: Mot = 13468 in*lbs X (am)
Mgst(Rack + MRrsTsiab) = 204421 in*lbs e <|
Total Overturning FOS = 15.178 OK B i =
Load Combination #2: Mor = 10542 in*lbs R B TER — o -
MgstRack + Mrstsian = 193513 in*lbs T —— T—
Total Overturning FOS = 18.356 OK e — -

Upright Frame Member/Connection Design:

TYP @ UC-A & UC-B

UH & UD

TYP @ NSF

ol

. —

Upright Frame Geometry

Height, H (in) ‘ Width, B (in) ‘ Panel - Dy, in ‘ Panel - D, in ‘ Panel - D3, in ‘ Frame Post Type ‘ Base PL Type ‘ Frame Type
60 \ 36 | 40 \ 0 | 0 \ UB BP-2 |  Typical
Upright Column (UC) Section Properties Upright Frame Shelf Beam Section Properties
Mark : UCA300x225x0075 Mark : B410x250x0066
b (in) he (in) t: (in) W (in) Ay (in) Aq(in®) Xoar (i) d (in) b (in) Cn (in) Cu (in)
3.000 2.250 0.075 0.500 0.637 0.511 0.946 4.100 2.500 1.625 0.875
1, (in%) S, (in®) I, (in®) S, (in®) C,(in°% 3 (in) T, (in) t(in) 1, (in) S, (in®) T, (in)
0.937 0.511 0.387 0.297 0.514 0.00119 2.502 0.066 1.716 0.792 1.441
1 (in) = 1.354 r, (in) = 0.870 A (in%) I, (in") S, (in%) 1y (in)
Upright Frame Horizontal (UH) / Diagonal (UD) Brace Section Properties 0.827 0.761 0.557 0.960
Mark : C275x1063x0062 Xpar (in) = 1.133 Yoar (i) = 1.932
by, (in) hy, (in) t (in) Wy (in) Ay (in%) Xpar(in) %o (in)
2.750 1.063 0.062 0.438 0.325 0.352 0.834
1,(in%) S, (in%) I, (in*) S, (in%) C,, (in°) J(in%) fo (in)
0.360 0.262 0.050 0.070 0.093 0.00042 1.399
r, (in) = 1.053 r, (in) = 0.391
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Upright Post Base Plate Design:

Check for Axial Compression, Py : Upright Frame Steel Material:
Base Plate Type = BP-2 ASTM A570, Grade 55
Base Plate Depth = 3.00 in Fy= 55,000 psi
Base Plate Width = 4.75 in Fu= 70,000 psi
Default Plate Thickness = 0.1250 in E= 29,000 ksi
Base Plater Area, Agp = 14.25 in?
Upright Width, b, = 3.000 in
Upright Depth, h, = 2.250 in
Upright Post Brg Area, Apos; = 6.75 in?
Areqd ! Apost= 0.396 <1.0 O.K. <---- Base Plate Size and Thickness is acceptable for Axial Compression
Prax (per RISA) = 6554 |bs <--- Using Strength Design Load Combinations per RMI, sect. 2.2
Tmax (Per RISA) = 2021 Ibs
Design Bearing Pressure, f, = 459.93 psi
Required Bearing Area, Areqq= Pmad(0.7f;) = 2.6751 in?

Check for Axial Tension, T :

Tension force per bolt, f, = 2021.00 lbs Min. Thickness required, t, = 0.17516 in <--- No Good - Increase Thickness
Bolt CL dist to face of Post = 0.63 in
Effective Plate Width, by = 3.75 in T |
Shelf Beam End Connections (2 Lug Connector)
ASTM- A570, GR. 35 (F,= 55 ksi, F,= 70 ksi) 0,=16 Q,= 167 y
Beam End Connector Bending Capacity check: ‘
Ap = 0.54*SQRT(E/Fy) = 12.3997 Amins DIt = 4.6667 <X, 3
Connector PL Thickness, t = 0.1875 in Ayg = O)(byg n) = 0.16406 in? -
Net Lug width, by, = 0.6563 in Aprg ool = () Oy 1) = 0.06563 in? -
Min. Beam Depth, Hy,, = 4.100 in de = 4"+ byg - byg v/2 = 4.4375 in Tj
Net Lug Height, b n= 0.875 in ,fj N W
Uniform beam load, w = 37.5 Ib/ft <--- (1/2 Max. Shelf Load) / (Rack Trib width) 1
Determine max. T, for connector lug (shear or bearing on column): g,
V, = V,/Q, = 0.6A,,F/Q, = 3384 Ibs <--- Shear at Lug tab
Pa= (Apg o) (2.1)F/Qp = 4539 Ibs <--- Lug Brg on Column Wall edio
Ta=min( Vg, Py = 3384 Ibs
Ma = (TA)(dc)+H(T1)(biug n/2) + My o ai = 19940 in-lbs Connector Plate Bending Capacity:
My (per RISA, Joint J47) = 1800 in-lbs Ay = 0.5215 in?
Marai = (L/2)[WL%/12] = 1200 in-lbs
Total Connector Moment, M = My +Mg,, = 3000 in-lbs =ri+t= 0.3125 in L, (long leg) = 2.1875 in
M/ M= 0.150 < 1.0 O.K. n= 0.1250 in Ly(short leg) = 0.8750 in
Xpar = 0.8907 in Yoar = 0.2121 in
Iy = 0.0199 in* Si= I/ Yoar = 0.0938 in®
M, o ar = (bent about Long Leg - (x-axis)) = (1.5)(F,)(S,)/Q, = 4632 in-lbs (AISC
Shear Capacity check: Eqg. F10-1)
V, =V, /Q, = 0.6A,,F/Q, = 3384 Ibs/lug
V (Impact) = 150 Ibs - 25% Max. Shelf Load at beam end (RMI section 2.3)
V (per RISA, member SB42) = 587 Ibs - total beam end shear
V/IVpy= 0.109 <1.0 O.K.
Beam to Connector Weld check:
Shelf Beam Wall thickness, tyeam = 0.075 in
Shelf Beam Depth, Hym = Hyelg = 4.100 in 3
Top Beam Flange width, Beq = 1.625 in
Beam Haunch depth, Y,eq = 1.500 in
Corner offset distance, deomer = 0.200 in
Vertical Weld length, L, = 3.700 in
Top Weld length, L, = 1.225 in -4
Vertical Weld length, L, = 1.175 in >
Total Length of Weld, L, = 6.100 in
Distance to Y-axis Centroid, = 0.47618 in
Distance to X-axis Centroid, = 2.70487 in 3
Moment Interia of Weld - X-axis, |y yeq = 0.71829 in* x
Moment Interia of Weld - Y-axis, Iy yeiq = 0.23701 in*
Polar Moment of Inertia, I, = I, + I, = 0.95530 in*
Fu ar= [(0.8)Fex/Queagl*(1+0.5sin*%(©)) = 31500 psi
M = (Fy an(lp)c = 12013 in-lbs
Total Connector Moment, M = My +Mgra, = 3000 in-lbs
M/ My = 0.250 <1.0 O.K.
Interior Bend Radius = 0.125 in
Fillet Weld leg width = 0.125 in
Weld throat width, w,, = 0.08839 in
Queid = 2.00
Fexx = 70 ksi

2.73 in <--- distance to bottom of L

Rack T 36




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 61 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 Y —
816.421.4200 - WWW.JBAENGR.COM
Storage Rack - Seismic Design Rack W-int 48-84 075B

IBC 2021 / ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)

Seismic Importance Factor (1) = 15
Supported on Elevated Floor (Y/N): No
Max. Weight per level (2 Pallets / shelf) = 1200 Ibs/shelf

<--- Public Access Allowed (Typ. at Sales
Floor / Garden Center Areas)

Weight of Unit = 150 Ibs <--- Shipping weight per Manuf.
Rack Trib width (CL-to-CL of frames) = 96 in Total Shelf Load
hg = 0in 0lbs i [ Z
hg = 0in 0lbs <
h, = 0in 0 lbs
he=  0in 01lbs ! T
hs = 0in 0lbs , x 84° HIGH © 3 LEVELS
h, = 0in 0 Ibs
hs = 36in 1200 Ibs
h, = 36in 1200 Ibs
hy = 12in 1200 Ibs |
Total Shelf Height, H, = 84in 1
Unit Height, H, = 84 in >
Unit Base Depth, D = 48in
Note: Per ANSI MH16.1, Section 6.3, effective lengths may be determined by rational methods consistent with AIS| or o
AISC. AISC Design by Second-Order Analysis, Section C2.2a is used. Notional loads are applied to gravity load cases and z
K=1.0 is used since the ratio of second-order drift to first-order drift (P-3) / (P-A) < 1.1.
Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):
Load Case 1 [RMI sect. 2.6.8(1) - PL=0.67(PL)] Load Case 2 [RMI sect. 2.6.8(2), PL=1.0(PL)]
[RMI sect 2.6.2, PLgg = 1.0] [RMI 2.6.2, PLg=1.0]
Seismic (Cs)(Ip) = 0.315 W (Braced) Seismic (CJ)(lp) = 0.315 W, (Braced)
0.108 W, (Down Aisle) 0.108 W, (Down Aisle)
W, = (0.67)(PLge)((0.67)PL)+DL = 1766.0 Ibs W; = (0.67)(PLgg)((1)PL)+DL = 954.0 lbs
Base Shear, V=C,,W,=  557.0lbs (Braced) Base Shear, V= C4,Ws=  300.9Ibs (Braced)
191.2lbs  (Down Aisle) 103.3lbs  (Down Aisle)
Horizontal forces / level, F, = C,V (RMI sect 2.6.6) Horizontal forces / level, F, = C,,V (RMI sect 2.6.6)
(Service Loads, E =0.7) Fo= 0.0 Ibs @ 0in (CM) (Service Loads) Fg= 0.0 Ibs
Note: Fg= 0.0 Ibs @ 0in (CM) Fg= 0.0 Ibs
(CM) = Product Center of F;= 0.0 Ibs @ 0in (CM) F= 0.0 Ibs
Mass typically 20 inches Fe= 0.0 Ibs @ 0in (CM) Fe= 0.0 Ibs
above the top of shelf at Fs= 0.0 Ibs @ 0in (CM) Fs= 0.0 Ibs
each level. F,= 0.0 Ibs @ 0in (CM) Fs= 0.0 Ibs
F;= 195.1lbs @ 104in (CM) F;= 2005lbs @ 104 in (CM)
F,= 12381lbs @ 66in (CM) F,= 0.0 Ibs
Fi= 56.3lbs @ 30in(CM) Fi= 0.0 Ibs
F,= 147lbs @ 42in (CM) F,= 101lbs @ 42in (CM)
Calculate Overturning Moment (Service), Mgt = Zfh; Calculate Overturning Moment (Service), Mgr = Zfh;
Mor = 30767 in-lbs Mor = 21276 in-lbs
Calculate Resisting Moment (Service), Mgst Calculate Resisting Moment (Service), Mgst
Mgsr = 61488 in-lbs Mgsr = 32400 in-lbs
Factor of Safety, FOSot = Mggt/Mor = 1.999 Factor of Safety, FOSgr = Mgst/Mor = 1.523
NO UPLIFT - NO ANCHORS REQUIRED NO UPLIFT - NO ANCHORS REQUIRED
” 2
T _V/_UPRE.HTPBET Base Reactions: Lc#1 LC#2
| m Ev R, = 195 Ibs 105 Ibs
- a8 R, = 0 lbs 01lbs
o = To)(Te) Overturning FOS = 1.999  >=15 1523 >=15
" g 2l B Sliding Restraint, Rgsr/FOS = 381lbs / 1.954 >= 1.5 OK 230Ibs / 2.185 >= 1.5 OK
TR cind Reactions (Factored Loads): LC #1 LC #2
/\ & Base Shear (R,,) = 557 Ibs 301 Ibs
= % @] Net Uplift (R.,) = 0 Ibs 0lbs
Anc_/ a bz : Overturning + Gravity (P,) = 3302 Ibs 1659 Ibs
- = Tension Allowables
Ao | =P Steel Strength, ¢Ng, = 4219 Ibs <--ACl 318-14 Eq 17.4.1.2
(T),II"I Ohe [ Sx L1 '5h8f,[|' Concrete Breakout, (0.75)0Nep,= 1713 lbs  <--ACI 318-14 Eq 17.4.2.1b
(V)'1.5¢q 1.5¢q Pullout Strength, (0.75)¢Ny, = NA <-ACI 318-14 Eq 17.4.3.1
Factored Tension Load, (N,) = 0lbs (LC #1) 0lbs (LC #2)
Anchor Design (using "Cracked Concrete" Properties max tension stress ratio (TSR) = 0.000 OK (LC#1) 0.000 OK (LC#2)
Upright Post Type = UB Shear Allowables
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. Steel Strength, ¢V, = 2031 Ibs <--ACl 318-14 Eq 17.5.1.2c
Embedment (h,qy) = 25in Concrete breakout (YQ), $Vepq= 12381lbs  <--ACI 318-14 Eq 17.5.2.1b
fo' = 3500 psi Concrete breakout (Xg), $Vepg = 759 Ibs <--ACl 318-14 Eq 17.5.2.1b
e, = 3.3125in  <-- Eccen. of Anchor Concrete pryout, ¢Vepq = 2460 lbs <--ACl 318-14 Eq 17.5.3.1b
het = 2in 1.5(h) = 3.000 in LC #1 LC #2
Conc. thickness, t = 4in 1.5(C,) = 5.250in Factored Shear Load (V,) : Braced = 557 Ibs 301 Ibs
# of Anchors, n = 1 Down Aisle = 191 Ibs 103 lbs
Sx = 0.00in Max shear stress ratio (VSR) : Braced = 0.450 OK 0.243 OK
Sy = 0.00in Down Aisle = 0.252 oK 0.136 OK
A= 0.051in"2 Braced (TSR+VSR <=1.2) = 0.450 <=1.2 OK - LC #1 Controls
Down Aisle (VSR <= 1.0) = 0.252 OK - LC #1 Controls

USE: NO UPLIFT - NO ANCHORS REQUIRED

Rack W-int




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 62 66
BURKHOLDER PROJECT NAME:
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Storage Rack - Seismic Design Rack W-int 48-84 075B
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Punching Shear Check: bH /2 X=X H/Z L Max Vertical Load (ASD) - RMI, sect 2.1 - LC#4:
(Design per ACI 318-14 section 14.5.5) 7 7 P = (1+0.11Sds)DL+(3/4)[(1+0.14Sds)PL+(0.7)EL]
Max. Factored Vertical Load (P,) = 3302 lbs I I Pttt Eebtay —N Sps = 0.841 (Ip=1.5)
Slab Concrete f'c = 3500 psi }q N s T a J‘ Q DL = (Frame Wt/2) = 75 Ibs
Slab thickness (t) = 4 in. I ’ | = PL = Z(Shelf Load h, - hg)/2 = 1800 lbs
Rack Post X-X = 3.00 in. | . T EL = Mor. e / ((0.7)(D)) = 1367 Ibs
Rack Post Y-Y = 4.75 in. } Aﬁq I P= 2072 Ibs <--- At Each Post
b= 31.50 in. oo o) e
B= 1.58 P = i Max Vertical Load (LRFD) - RMI, sect 2.2 - LC#5:
V,= 22494 Ibs Eq. (22-10) e s “ s P = (1.2+0.2Sds)DL + (0.85+0.2Sds)PL + EL
V, max = 19828 Ibs Eq. (22-10) (R SN Y=~ P, = 3302 Ibs <--- At Each Post
WVy= 11897 Ibs be
VoV, = 0.278 <1.0 O.K. (Punching Perimeter)

Slab tension based on Soil bearing area check:

Allowable soil bearing = 1500

Max. Service Vertical Load (P) = 2072

Area reqd. for bearing (Aeqq) = 1.38

"b" distance = 14.10

Slab thickness (t) = 4.00

S =(1")(®)%6 = 2.67

oM, (tension allowable) = f*7.5*(f)"?|*S = 709.93
Factored uniform bearing, w,, = P, / Areqq = 16.60
M, = wL%3 = (w,)[(b-min(X-X,Y-Y))/2)?] / 3 = 170.55
M/dM = 0.240

Rack FOS Overturning with Resistance from Effective Weight of Slab on
Width of Single Rack =

Slab thickness (t) =

Modulus of Rupture, f,= 7.5*SQRT(f'c) =

Concrete Slab Section Modulus, S = b(t)%/6 =

Allowable Concrete Slab Bending Moment, My/FS = S*/1.5 =
Effective Cantilever Span Length (I;) at My, =

Total Length of Slab (I, + Width of Single Rack) =

Trib. Width of Slab = Trib width of Rack =

Weight of Concrete Slab at Rack (Pconc) =

Resisting Moment - Concrete Slab at Rack, Mgstsiaby = Peonc * 1¢/2 =
Load Combination #1: Mot =

Mgst(Rack + MRrsTsiab) =

Total Overturning FOS =

Load Combination #2: Mor =

Mgst(Rack + Mrst(siab) =
Total Overturning FOS =

20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT

psf ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Ibs
) I . Total Equiv. Uniform Load . . - S
! G‘ WY o & sisesece s G & - wl
n v
. st i % Do ealee ve ge g g = bl
::a/in ‘h ™ m;x.(uﬁuu and) ..... - "’3‘7
in-lbfin llllnll \\, My (nu.mx.« -nu) SR e e 36"»'-
Iblinfin ) o - oy & WSEsR R o -5 =3
in-Ib/in - Defl. End M1 = 86 in-Ib/in uy ‘ [, amax (atdenccregend) . . . . -t
<1.00.K. s 'i;’"‘ AR W ESEATR R 5 BN %
Grade: .
48 in <RACK \
4.0 in Wi T TR
443.7 psi WID ”"@) \\\ %)
32.0 in¥/ft s e N %)
788.8 ftrlbs/ft EFFECTIVE N i
Z-g:‘t CANTILEVERED RN i
8.0 ft SLAB SPAN \\\\\ &)
3846.9 Ibs LENGTH (Lc) \\ £
221975 in*lbs \
30767 in*lbs 3 m
283463 in*lbs = ]
9.213 OK B Sl
21276 in*lbs  ssesanmBii T — _, -
254375 in*lbs E—— —
11.956 OK e S

Upright Frame Member/Connection Design:

TYP @ UC-A & UC-B

UH & UD

TYP @ NSF

ol

. —

Upright Frame Geometry
Height, H (in) ‘ Width, B (in) ‘ Panel - Dy, in ‘ Panel - D, in ‘ Panel - D3, in ‘ Frame Post Type ‘ Base PL Type ‘ Frame Type
84 \ 48 | 40 \ 28 | 0 \ UB BP-2 |  Typical
Upright Column (UC) Section Properties Upright Frame Shelf Beam Section Properties
Mark : UCA300x225x0075 Mark : B410x250x0066
b (in) he (in) t: (in) W (in) Ay (in) Aq(in®) Xoar (i) d (in) b (in) Cn (in) Cu (in)
3.000 2.250 0.075 0.500 0.637 0.511 0.946 4.100 2.500 1.625 0.875
1, (in%) S, (in®) I, (in®) S, (in®) C,(in°% 3 (in) T, (in) t(in) 1, (in) S, (in®) T, (in)
0.937 0.511 0.387 0.297 0.514 0.00119 2.502 0.066 1.716 0.792 1.441
1 (in) = 1.354 r, (in) = 0.870 A (in%) I, (in") S, (in%) 1y (in)
Upright Frame Horizontal (UH) / Diagonal (UD) Brace Section Properties 0.827 0.761 0.557 0.960
Mark : C275x1063x0062 Xpar (in) = 1.133 Yoar (i) = 1.932
by, (in) hy, (in) t (in) Wy (in) Ay (in%) Xpar(in) %o (in)
2.750 1.063 0.062 0.438 0.325 0.352 0.834
1,(in%) S, (in%) I, (in*) S, (in%) C,, (in°) J(in%) fo (in)
0.360 0.262 0.050 0.070 0.093 0.00042 1.399
r, (in) = 1.053 r, (in) = 0.391
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Upright Post Base Plate Design:

Check for Axial Compression, Py : Upright Frame Steel Material:
Base Plate Type = BP-2 ASTM A570, Grade 55
Base Plate Depth = 3.00 in Fy= 55,000 psi
Base Plate Width = 4.75 in Fu= 70,000 psi
Default Plate Thickness = 0.1250 in E= 29,000 ksi
Base Plater Area, Agp = 14.25 in?
Upright Width, b, = 3.000 in
Upright Depth, h, = 2.250 in
Upright Post Brg Area, Apos; = 6.75 in?
Areqd ! Apost= 0.396 <1.0 O.K. <---- Base Plate Size and Thickness is acceptable for Axial Compression
Prax (per RISA) = 6554 |bs <--- Using Strength Design Load Combinations per RMI, sect. 2.2
Tmax (Per RISA) = 2021 Ibs
Design Bearing Pressure, f, = 459.93 psi
Required Bearing Area, Areqq= Pmad(0.7f;) = 2.6751 in?

Check for Axial Tension, T :

Tension force per bolt, f, = 2021.00 lbs Min. Thickness required, t, = 0.17516 in <--- No Good - Increase Thickness
Bolt CL dist to face of Post = 0.63 in
Effective Plate Width, by = 3.75 in T |
Shelf Beam End Connections (2 Lug Connector)
ASTM- A570, GR. 35 (F,= 55 ksi, F,= 70 ksi) 0,=16 Q,= 167 y
Beam End Connector Bending Capacity check: ‘
Ap = 0.54*SQRT(E/Fy) = 12.3997 Amins DIt = 4.6667 <X, 3
Connector PL Thickness, t = 0.1875 in Ayg = O)(byg n) = 0.16406 in? -
Net Lug width, by, = 0.6563 in Abrg col = (t6)(O1ug ) = 0.06563 in” -
Min. Beam Depth, Hy,, = 4.100 in de = 4"+ byg - byg v/2 = 4.4375 in Tj
Net Lug Height, b n= 0.875 in ,fj N W
Uniform beam load, w = 75.0 Ib/ft <--- (1/2 Max. Shelf Load) / (Rack Trib width) 1
Determine max. T, for connector lug (shear or bearing on column): g,
V, = V,/Q, = 0.6A,,F/Q, = 3384 Ibs <--- Shear at Lug tab
Pa= (Apg o) (2.1)F/Qp = 4539 Ibs <--- Lug Brg on Column Wall edio
Ta=min( Vg, Py = 3384 Ibs
Ma = (TA)(dc)+H(T1)(biug n/2) + My o ai = 19940 in-lbs Connector Plate Bending Capacity:
My (per RISA, Joint J47) = 1800 in-lbs Ay = 0.5215 in?
Marmine = (1/2)[WL12] = 2400 in-lbs
Total Connector Moment, M = My +Mg,, = 4200 in-lbs =ri+t= 0.3125 in L, (long leg) = 2.1875 in
M/ M= 0.211 <1.00K. n= 0.1250 in Ly(short leg) = 0.8750 in
Xpar = 0.8907 in Yoar = 0.2121 in
Iy = 0.0199 in* Si= I/ Yoar = 0.0938 in®
M, o ar = (bent about Long Leg - (x-axis)) = (1.5)(F,)(S,)/Q, = 4632 in-lbs (AISC
Shear Capacity check: Eqg. F10-1)
V, =V, /Q, = 0.6A,,F/Q, = 3384 Ibs/lug
V (Impact) = 300 Ibs - 25% Max. Shelf Load at beam end (RMI section 2.3)
V (per RISA, member SB42) = 587 Ibs - total beam end shear
V/IVy= 0.131 <1.00.K.
Beam to Connector Weld check:
Shelf Beam Wall thickness, tyeam = 0.075 in
Shelf Beam Depth, Hym = Hyelg = 4.100 in 3
Top Beam Flange width, Beq = 1.625 in
Beam Haunch depth, Y,eq = 1.500 in
Corner offset distance, deomer = 0.200 in
Vertical Weld length, L, = 3.700 in
Top Weld length, L, = 1.225 in -4
Vertical Weld length, L, = 1.175 in >
Total Length of Weld, L, = 6.100 in
Distance to Y-axis Centroid, = 0.47618 in
Distance to X-axis Centroid, = 2.70487 in 3
Moment Interia of Weld - X-axis, |y yeq = 0.71829 in* x
Moment Interia of Weld - Y-axis, Iy yeiq = 0.23701 in*
Polar Moment of Inertia, I, = I, + I, = 0.95530 in*
Fu ar= [(0.8)Fex/Queagl*(1+0.5sin*%(©)) = 31500 psi
M = (Fy an(lp)c = 12013 in-lbs
Total Connector Moment, M = My +Mgra, = 4200 in-lbs
M/ My = 0.350 <1.0 O.K.
Interior Bend Radius = 0.125 in
Fillet Weld leg width = 0.125 in
Weld throat width, w,, = 0.08839 in
Queid = 2.00
Fex = 70 ksi

2.73 in <--- distance to bottom of L

Rack W-int




PROJECT NO: SHEET NO: OF:
JOHNSTON 2401802403 64 66
BURKHOLDER PROJECT NAME
ASSOCIATES #02403 - Puyallup, WA
consulting structural engineers MADE BY: DATE:
KSH 04/19/24
930 CENTRAL - KANSAS CITY, MO 64105 CHECKED BY: DATE:
816.421.4200 - WWW.JBAENGR.COM
Storage Rack - Seismic Design Rack W-int 44 44-84 075B
IBC 2021/ ASCE 7-16 / 2016 RMI (ANSI/MH16.3-16)
Seismic Importance Factor (1) = 15 <--- Public Access Allowed (Typ. at Sales
Supported on Elevated Floor (Y/N): No Floor / Garden Center Areas)
Max. Weight per level (2 Pallets / shelf) = 1200 Ibs/shelf
Weight of Unit = 150 lbs <--- Shipping weight per Manuf. 3 7-9 _“?1
Rack Trib width (CL-to-CL of frames) = 96 in Total Shelf Load [l
hg = 0in 0lbs i o
hg = 0in 0lbs TS e
h; = 0in 0lbs P [
he=  0in 0lbs ! FW";” <
— . SLAN VIEW
:57 8:2 8:22 W-int44"= 44'D x 84" HIGH @ 3 LEVELS
.=
hy = 36in 1200 Ibs
h, = 36in 1200 lbs &
hy = 12in 1200 Ibs
Total Shelf Height, H, = 84in
Unit Height, H, = 84 in
Unit Base Depth, D = 44 in
Note: Per ANSI MH16.1, Section 6.3, effective lengths may be determined by rational methods consistent with AIS| or

AISC. AISC Design by Second-Order Analysis, Section C2.2a is used. Notional loads are applied to gravity load cases and
K=1.0 is used since the ratio of second-order drift to first-order drift (P-3) / (P-A) < 1.1.

ELEVATION

Overturning Stability (Load cases are per ASCE 7 sect. 15.5.3.6):

Load Case 1 [RMI sect. 2.6.8(1) - PL=0.67(PL)]
[RMI sect 2.6.2, PLgg = 1.0]
Seismic (Cs)(Ip) = 0.315 W (Braced)
0.108 W, (Down Aisle)

W, = (0.67)(PLgg)((0.67)PL)+DL = 1766.0 Ibs
Base Shear, V = C,l,W, = 557.0lbs  (Braced)
191.2lbs  (Down Aisle)

Horizontal forces / level, F, = C,V (RMI sect 2.6.6)

(Service Loads, E =0.7) Fg= 0.0 Ibs @ 0in (CM)
Note: Fg= 0.0 Ibs @ 0in (CM)
(CM) = Product Center of F= 0.0 Ibs @ 0in (CM)
Mass typically 20 inches Fe= 0.0 Ibs @ 0in (CM)
above the top of shelf at Fs= 0.0 Ibs @ 0in (CM)
each level. Fs= 0.0 Ibs @ 0in (CM)
F;= 19511lbs @ 104in(CM)
F,= 1238Ilbs @ 66in(CM)
Fy= 56.3lbs @ 30in (CM)
F,= 14.71bs @ 42in (CM)

Calculate Overturning Moment (Service), Mgt = Zfh;
Moy = 30767 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 56364 in-lbs
Factor of Safety, FOSo = Mggt/Mor = 1.832
NO UPLIFT - NO ANCHORS REQUIRED

Load Case 2 [RMI sect. 2.6.8(2), PL=1.0(PL)]
[RMI 2.6.2, PLg=1.0]
Seismic (CJ)(lp) = 0.315 W, (Braced)
0.108 W, (Down Aisle)

Ws = (0.67)(PLge)((1)PL)+DL = 954.0 lbs
Base Shear, V = C4l,W, = 300.9lbs  (Braced)
103.3lbs  (Down Aisle)

Horizontal forces / level, F, = C,,V (RMI sect 2.6.6)

(Service Loads) Fg= 0.0 Ibs
Fg= 0.0 Ibs
F,= 0.0 Ibs
Fe= 0.0 Ibs
Fs= 0.0 Ibs
Fs= 0.0 Ibs
F3= 20051lbs @ 104in (CM)
F,= 0.0 Ibs
Fi= 0.0 Ibs
Fu= 10.1lbs @ 42in (CM)

Calculate Overturning Moment (Service), Mgr = Zfh;
Mor = 21276 in-lbs
Calculate Resisting Moment (Service), Mgst
Mgst = 29700 in-lbs
Factor of Safety, FOSgr = Mgst/Mor = 1.396
NO UPLIFT - ANCHORS REQUIRED
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Anchor Design (using "Cracked Concrete" Properties
Upright Post Type = UB
Try: 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed.

Embedment (h,oy) = 25in

f'= 3500 psi

e, = 3.3125in  <-- Eccen. of Anchor

het = 2in 1.5(h) = 3.000 in
Conc. thickness, t = 4in 1.5(C,) = 5.250in

# of Anchors, n = 1

Sx = 0.00in

Sy = 0.00in

A= 0.051in"2

Base Reactions: LC#1 LC#2
R, = 195 Ibs 105 Ibs
R, = 0 Ibs 0 lbs
Overturning FOS = 1.832 >=15 1.396 < 1.5 ABs Reqd

Sliding Restraint, Rgsy/FOS = 396lbs / 2.029 >= 1.5 OK

240lbs / 2.28 >= 1.5 OK

Reactions (Factored Loads): LC #1 LC #2
Base Shear (R,,) = 557 Ibs 301 Ibs
Net Uplift (Ry,) = 0 Ibs 0lbs
Overturning + Gravity (P,) = 3426 Ibs 1745 Ibs
Tension Allowables
Steel Strength, ¢Ng, = 4219 Ibs <--ACl 318-14 Eq 17.4.1.2
Concrete Breakout, (0.75)0Npq = 1713 Ibs <--ACl 318-14 Eq 17.4.2.1b
Pullout Strength, (0.75)¢N,, = NA <--ACl 318-14 Eq 17.4.3.1
Factored Tension Load, (N,) = 0 Ibs (LC#1) 0lbs (LC #2)
max tension stress ratio (TSR) = 0.000 OK (LC#1) 0.000 OK (LC#2)
Shear Allowables
Steel Strength, ¢V, = 2031 Ibs <--ACl 318-14 Eq 17.5.1.2c
Concrete breakout (YQ), $Vepq= 12381lbs  <--ACI 318-14 Eq 17.5.2.1b
Concrete breakout (Xg), $Vepg = 759 lbs <--ACl 318-14 Eq 17.5.2.1b
Concrete pryout, ¢Vepq = 2460 Ibs  <--ACl 318-14 Eq 17.5.3.1b
LC #1 LC #2
Factored Shear Load (V,) : Braced = 557 lbs 301 Ibs
Down Aisle = 191 Ibs 103 Ibs
Max shear stress ratio (VSR) : Braced = 0.450 OK 0.243 OK
Down Aisle = 0.252 oK 0.136 OK
Braced (TSR+VSR <=1.2) = 0.450 <=1.2 OK - LC #1 Controls
Down Aisle (VSR <= 1.0) = 0.252 OK - LC #1 Controls

USE: (1) 3/8" DIA Hilti Kwik Bolt-TZ2 (CS) Anchor - 2 1/2" embed. ICC REPORT #ESR-4266
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Punching Shear Check: bH /2 X=X H/Z L Max Vertical Load (ASD) - RMI, sect 2.1 - LC#4:
(Design per ACI 318-14 section 14.5.5) 7 7 P = (1+0.11Sds)DL+(3/4)[(1+0.14Sds)PL+(0.7)EL]
Max. Factored Vertical Load (P,) = 3426 lbs I I Pttt Eebtay —N Sps = 0.841 (Ip=1.5)
Slab Concrete f'c = 3500 psi }q N s T a J‘ Q DL = (Frame Wt/2) = 75 Ibs
Slab thickness (t) = 4 in. I ’ | = PL = Z(Shelf Load h, - hg)/2 = 1800 lbs
Rack Post X-X = 3.00 in. | . T EL = Mor. e / ((0.7)(D)) = 1491 Ibs
Rack Post Y-Y = 4.75 in. } Aﬁq I P= 2115 Ibs <--- At Each Post
bo= 31.50 in. oo o) R
B= 1.58 P = i Max Vertical Load (LRFD) - RMI, sect 2.2 - LC#5:
V,= 22494 Ibs Eq. (22-10) e s “ s P = (1.2+0.2Sds)DL + (0.85+0.2Sds)PL + EL
V, max = 19828 Ibs Eq. (22-10) R S V) B o N P,= 3426 Ibs <--- At Each Post
WVy= 11897 Ibs be
VoV, = 0.288 <1.0 O.K. (Punching Perimeter)

Slab tension based on Soil bearing area check:

Resisting Moment -

20.

0

BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT

Allowable soil bearing = 1500 psf ROTATE AT OTHER—UNIFORMLY DISTRIBUTED LOAD
Max. Service Vertical Load (P) = 2115 lbs k 1 5
Area reqd. for bearing (Aeqq) = 1.41 2 ; Total Equiv. Uniform Load - - -gwl
R«
"b" distance = 14.25 in & e -
Slab thickness (t) = 4.00 in xt e = P G ko
o, "y | ™M m;x.(uﬁuu and) _____ - ol
S=(1"176 = 2.67 in’fin ‘ullll ‘ » 3"“
$M,, (tension allowable) = £*7.54[(.)/?|*S = 709.93 in-Ib/in s‘ I“l v v (stdemectedend) L2
Factored uniform bearing, w,, = P, / Areqq = 16.87 Ib/in/in il = R CECIC -5 (r—3x)
M, = WwL¥3 = (w,)[(b-min(X-X,Y-Y))/2)3] / 3 = 177.94 in-Ib/in - Defl. End M1 = 89 in-lb/in L I | amax (atdemectegend) . . . . =2t
My/OMy = 0.251 <1.0 OK. Heoment Mo ax L.l
Rack FOS Overturning with Resistance from Effective Weight of Slab on Grade: s .
Width of Single Rack = 44 in ACK \
Slab thickness (t) = 4.0 in AT 1T R
Modulus of Rupture, f,= 7.5*SQRT(f'c) = 443.7 psi WIDTH (E ) :\\ i
Concrete Slab Section Modulus, S = b(1)%/6 = 32.0 in%ft el S T, - e Y %)
Allowable Concrete Slab Bending Moment, My/FS = S*{,/1.5 = 788.8 ft*lbs/ft EFFECTIVE N (]
Effective Cantilever Span Length (I) at My, = 5.6 ft CANTILEVERED \\\ =
Total Length of Slab (I, + Width of Single Rack) = 9.3 ft (—LAB = P A N \\\ X
Trib. Width of Slab = Trib width of Rack = 8.0 ft b=l = ; \\\ Q
Weight of Concrete Slab at Rack (Pgonc) = 37135 Ibs LENGTH ( Lc) \\ E
Concrete Slab at Rack, Mgst(sian) = Poonc * 1c/2 = 206854 in*lbs ‘\
Load Combination #1: Mot = 30767 in*lbs X (am)
Mgst(Rack + MRrsTsiab) = 263218 in*lbs e <|
Total Overturning FOS = 8.555 OK S Al
Load Combination #2: Mor = 21276 in*lbs R B TER — - -
MgstRacky + Mgst(sian) = 236554 in*lbs T —— T—
Total Overturning FOS = 11.119 OK e — ~

Upright Frame Member/Connection Design:

TYP @ UC-A & UC-B

UH & UD

TYP @ NSF

ol

. —

Upright Frame Geometry
Height, H (in) ‘ Width, B (in) ‘ Panel - Dy, in ‘ Panel - D, in ‘ Panel - D3, in ‘ Frame Post Type ‘ Base PL Type ‘ Frame Type
84 \ 44 | 40 \ 28 | 0 \ UB BP-2 |  Typical
Upright Column (UC) Section Properties Upright Frame Shelf Beam Section Properties
Mark : UCA300x225x0075 Mark : B410x250x0066
b (in) he (in) t: (in) W (in) Ay (in) Aq(in®) Xoar (i) d (in) b (in) Cn (in) Cu (in)
3.000 2.250 0.075 0.500 0.637 0.511 0.946 4.100 2.500 1.625 0.875
1, (in%) S, (in®) I, (in®) S, (in®) C,(in°% 3 (in) T, (in) t(in) 1, (in) S, (in®) T, (in)
0.937 0.511 0.387 0.297 0.514 0.00119 2.502 0.066 1.716 0.792 1.441
1 (in) = 1.354 r, (in) = 0.870 A (in%) I, (in") S, (in%) 1y (in)
Upright Frame Horizontal (UH) / Diagonal (UD) Brace Section Properties 0.827 0.761 0.557 0.960
Mark : C275x1063x0062 Xpar (in) = 1.133 Yoar (i) = 1.932
by, (in) hy, (in) t (in) Wy (in) Ay (in%) Xpar(in) %o (in)
2.750 1.063 0.062 0.438 0.325 0.352 0.834
1,(in%) S, (in%) I, (in*) S, (in%) C,, (in°) J(in%) fo (in)
0.360 0.262 0.050 0.070 0.093 0.00042 1.399
r, (in) = 1.053 r, (in) = 0.391
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Upright Post Base Plate Design:

Check for Axial Compression, Py : Upright Frame Steel Material:
Base Plate Type = BP-2 ASTM A570, Grade 55
Base Plate Depth = 3.00 in Fy= 55,000 psi
Base Plate Width = 4.75 in Fu= 70,000 psi
Default Plate Thickness = 0.1250 in E= 29,000 ksi
Base Plater Area, Agp = 14.25 in?
Upright Width, b, = 3.000 in
Upright Depth, h, = 2.250 in
Upright Post Brg Area, Apos; = 6.75 in?
Areqd ! Apost= 0.396 <1.0 O.K. <---- Base Plate Size and Thickness is acceptable for Axial Compression
Prax (per RISA) = 6554 |bs <--- Using Strength Design Load Combinations per RMI, sect. 2.2
Tmax (Per RISA) = 2021 Ibs
Design Bearing Pressure, f, = 459.93 psi
Required Bearing Area, Areqq= Pmad(0.7f;) = 2.6751 in?

Check for Axial Tension, T :

Tension force per bolt, f, = 2021.00 lbs Min. Thickness required, t, = 0.17516 in <--- No Good - Increase Thickness
Bolt CL dist to face of Post = 0.63 in
Effective Plate Width, by = 3.75 in T |
Shelf Beam End Connections (2 Lug Connector)
ASTM- A570, GR. 35 (F,= 55 ksi, F,= 70 ksi) 0,=16 Q,= 167 y
Beam End Connector Bending Capacity check: ‘
Ap = 0.54*SQRT(E/Fy) = 12.3997 Amins DIt = 4.6667 <X, 3
Connector PL Thickness, t = 0.1875 in Ayg = O)(byg n) = 0.16406 in? -
Net Lug width, by, = 0.6563 in Abrg col = (t6)(O1ug ) = 0.06563 in” -
Min. Beam Depth, Hy,, = 4.100 in de = 4"+ byg - byg v/2 = 4.4375 in Tj
Net Lug Height, b n= 0.875 in ,fj N W
Uniform beam load, w = 75.0 Ib/ft <--- (1/2 Max. Shelf Load) / (Rack Trib width) 1
Determine max. T, for connector lug (shear or bearing on column): g,
V, = V,/Q, = 0.6A,,F/Q, = 3384 Ibs <--- Shear at Lug tab
Pa= (Apg o) (2.1)F/Qp = 4539 Ibs <--- Lug Brg on Column Wall edio
Ta=min( Vg, Py = 3384 Ibs
Ma = (TA)(dc)+H(T1)(biug n/2) + My o ai = 19940 in-lbs Connector Plate Bending Capacity:
My (per RISA, Joint J47) = 1800 in-lbs Ay = 0.5215 in?
Marmine = (1/2)[WL12] = 2400 in-lbs
Total Connector Moment, M = My +Mg,, = 4200 in-lbs =ri+t= 0.3125 in L, (long leg) = 2.1875 in
M/ M= 0.211 <1.00K. n= 0.1250 in Ly(short leg) = 0.8750 in
Xpar = 0.8907 in Yoar = 0.2121 in
Iy = 0.0199 in* Si= I/ Yoar = 0.0938 in®
M, o ar = (bent about Long Leg - (x-axis)) = (1.5)(F,)(S,)/Q, = 4632 in-lbs (AISC
Shear Capacity check: Eqg. F10-1)
V, =V, /Q, = 0.6A,,F/Q, = 3384 Ibs/lug
V (Impact) = 300 Ibs - 25% Max. Shelf Load at beam end (RMI section 2.3)
V (per RISA, member SB42) = 587 Ibs - total beam end shear
V/IVy= 0.131 <1.00.K.
Beam to Connector Weld check:
Shelf Beam Wall thickness, tyeam = 0.075 in
Shelf Beam Depth, Hym = Hyelg = 4.100 in 3
Top Beam Flange width, Beq = 1.625 in
Beam Haunch depth, Y,eq = 1.500 in
Corner offset distance, deomer = 0.200 in
Vertical Weld length, L, = 3.700 in
Top Weld length, L, = 1.225 in -4
Vertical Weld length, L, = 1.175 in >
Total Length of Weld, L, = 6.100 in
Distance to Y-axis Centroid, = 0.47618 in
Distance to X-axis Centroid, = 2.70487 in 3
Moment Interia of Weld - X-axis, |y yeq = 0.71829 in* x
Moment Interia of Weld - Y-axis, Iy yeiq = 0.23701 in*
Polar Moment of Inertia, I, = I, + I, = 0.95530 in*
Fu ar= [(0.8)Fex/Queagl*(1+0.5sin*%(©)) = 31500 psi
M = (Fy an(lp)c = 12013 in-lbs
Total Connector Moment, M = My +Mgra, = 4200 in-lbs
M/ My = 0.350 <1.0 O.K.
Interior Bend Radius = 0.125 in
Fillet Weld leg width = 0.125 in
Weld throat width, w,, = 0.08839 in
Queid = 2.00
Fex = 70 ksi

2.73 in <--- distance to bottom of L
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Company . Johnston Burkholder Associates Apr 17, 2024

" Designer . KSH 2:54 PM
IRI Job Number : 2401802403 Checked By: BBB

AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Joint Coordinates and Temperatures

Label X [in] Y [in] Temp [F]

1 J1 0 0 0
2 J2 0 120 0
3 J3 44 120 0
4 J4 44 0 0
5 J5 0 8.5 0
6 J5A 0 28.5 0
7 J6 44 8.5 0
8 J6A 44 28.5 0
9 J7 0 48.5 0
10 J7A 0 68.5 0
1 J8 44 48.5 0
12 JBA 44 68.5 0
13 J9 0 88.5 0
14 J10 44 88.5 0
15 J11 0 112.5 0
16 J12 44 112.5 0
17 J15 104 120 0
18 J16 104 0 0
19 J17 200 120 0
20 J18 200 0 0
21 J19 296 120 0
22 J20 296 0 0
23 J21 105.5 120 0
24 J22 201.5 120 0
25 J23 198.5 120 0
26 J24 294.5 120 0
27 J25 104 84 0
28 J26 200 84 0
29 J26A 200 102 0
30 J27 296 84 0
31 J28 105.5 84 0
32 J29 201.5 84 0
33 J30 198.5 84 0
34 J31 294.5 84 0
35 J34 104 48 0
36 J35 200 48 0
37 J35A 200 64 0
38 J36 296 48 0
39 J37 105.5 48 0
40 J38 201.5 48 0
41 J39 198.5 48 0
42 J40 294.5 48 0
43 J43 104 12 0
44 J44 200 12 0
45 J44A 200 30 0
46 J45 296 12 0
47 J46 105.5 12 0
48 Ja7 201.5 12 0
49 J48 198.5 12 0
50 J49 294.5 12 0
51 JIA 0 100.5 0
52 J10A 44 100.5 0

RISA-2D Version 18.0.0 Wi AL M4W x 120H - B Frame (50001bs (4 shelf) - Sds 0.950 SdRdyd460 twall 0.10(



Company . Johnston Burkholder Associates Apr 17, 2024

"  Designer : KSH 2:54 PM
IRI Job Number : 2401802403 Checked By: BBB

AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Joint Boundary Conditions

Joint Label X [k/in] Y [k/in] Rotation[k-ft/rad]

1 J1 Reaction Reaction

2 J4 Reaction Reaction

3 J16 Reaction Reaction

4 J18 Reaction Reaction

5 J20 Reaction Reaction

6 J21 S71.96

7 J22 S71.96

8 J23 S71.96

9 J24 S71.96

10 J28 S71.96

11 J29 S71.96

12 J30 S71.96

13 J31 S71.96

14 J37 S71.96

15 J38 S71.96

16 J39 S71.96

17 J40 S71.96

18 J46 S71.96

19 J47 S71.96
20 J48 S71.96
21 J49 S71.96

Member Primary Data
Label | Joint J Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

1 SB42 J24 J22 FBts Beam Tube A570 Gr. 85| Typical
2 SB41 J23 J21 FBts Beam Tube A570 Gr. 85| Typical
3 SB32 J31 J29 FBts Beam Tube A570 Gr. 85| Typical
4 SB31 J30 J28 FBts Beam Tube A570 Gr. 85| Typical
5 SB22 J40 J38 FBts Beam Tube A570 Gr. 85| Typical
6 SB21 J39 J37 FBts Beam Tube A570 Gr. 85| Typical
7 SB12 J49 Ja7 FBts Beam Tube A570 Gr. 85| Typical
8 SB11 J48 J46 FBts Beam Tube A570 Gr. 85| Typical
9 P34B J26A J17 180 ucC Column HU A570_Gr55 Typical
10 P34A J26 J26A 180 ucC Column HU A570_Gr55 Typical
11 P33B J35A J26 180 ucC Column HU A570_Gr55 Typical
12 P33A J35 J35A 180 ucC Column HU A570_Grb55 Typical
13 P32B J44A J35 180 ucC Column HU A570_Gr55 Typical
14 P32A J44 J44A 180 ucC Column HU A570_Grb55 Typical
15 P31 J18 J44 180 ucC Column HU A570_Gr55 Typical
16 P25 J12 J3 270 ucC Column HU A570_Grb55 Typical
17 P24B J10A J12 270 ucC Column HU A570_Gr55 Typical
18 P24A J10 J10A 270 ucC Column HU A570_Grb55 Typical
19 P23B JBA J10 270 ucC Column HU A570_Gr55 Typical
20 P23A J8 JBA 270 ucC Column HU A570_Grb55 Typical
21 P22B JBA J8 270 ucC Column HU A570_Gr55 Typical
22 P22A J6 JBA 270 ucC Column HU A570_Grb55 Typical
23 P21 J4 J6 270 ucC Column HU A570_Gr55 Typical
24 P15 J11 J2 90 ucC Column HU A570_Gr55 Typical
25 P14B JIA J11 90 ucC Column HU A570_Gr55 Typical
26 P14A J9 JIA 90 ucC Column HU A570_Grb55 Typical
27 P13B J7A J9 90 ucC Column HU A570_Gr55 Typical
28 P13A J7 J7A 90 ucC Column HU A570_Gr55 Typical
29 P12B J5A J7 90 ucC Column HU A570_Gr55 Typical
30 P12A J5 J5A 90 ucC Column HU A570_Gr55 Typical

RISA-2D Version 18.0.0 Wi AL M4W x 120H - B Frame (50001bs (4 shelf) - Sds 0.950 SdRdyd46D twall 0.10(
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AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Member Primary Data (Continued)

Label | Joint J Joint Rotate(deg) Section/Shape Type Design List Material Design Rules
31 P11 J1 J5 90 ucC Column HU A570_Gr55 Typical
32 P5 J19 J20 180 ucC Column HU A570_Gr55 Typical
33 P4 J15 J16 180 ucC Column HU A570_Gr55 Typical
34 LB16 J19 J24 RIGID None None RIGID Typical
35 LB15 J22 J17 RIGID None None RIGID Typical
36 LB14 J17 J23 RIGID None None RIGID Typical
37 LB13 J21 J15 RIGID None None RIGID Typical
38 LB12 J27 J31 RIGID None None RIGID Typical
39 LB11 J29 J26 RIGID None None RIGID Typical
40 LB10 J26 J30 RIGID None None RIGID Typical
41 LB9 J28 J25 RIGID None None RIGID Typical
42 LB8 J36 J40 RIGID None None RIGID Typical
43 LB7 J38 J35 RIGID None None RIGID Typical
44 LB6 J35 J39 RIGID None None RIGID Typical
45 LB5 J37 J34 RIGID None None RIGID Typical
46 LB4 J45 J49 RIGID None None RIGID Typical
47 LB3 J47 J44 RIGID None None RIGID Typical
48 LB2 J44 J48 RIGID None None RIGID Typical
49 LB1 J46 J43 RIGID None None RIGID Typical
50 H4 J11 J12 90 UWh Beam CS A570_Gr55 Typical
51 H3 J9 J10 90 UWh Beam CS A570_Gr55 Typical
52 H2 J7 J8 90 UWh Beam CS A570_Gr55 Typical
53 H1 J5 J6 90 UWh Beam CS A570_Gr55 Typical
54 D2 J8 J9 270 Uuwd VBrace CS A570_Gr55 Typical
55 D1 J6 J7 270 uwd VBrace CSs A570_Gr55 Typical
Member Advanced Data
Label | Release J Release | Offset[in] J Offset[in] T/C Only Physical Defl Rati... TOM Inactive
1 SB42 PIN PIN Yes Yes
2 SB41 PIN PIN Yes Yes
3 SB32 PIN PIN Yes Yes
4 SB31 PIN PIN Yes Yes Exclude
5 SB22 PIN PIN Yes Yes
6 SB21 PIN PIN Yes Yes Exclude
7 SB12 PIN PIN Yes Yes
8 SB11 PIN PIN Yes Yes Exclude
9 P34B Yes |[** NA** Yes
10 P34A Yes |[**NA**| Yes
11 P33B Yes |[** NA** Yes
12 P33A Yes |[**NA**| Yes
13 P32B Yes |[** NA** Yes
14 P32A Yes |[*NA**| Yes
15 P31 Yes |[** NA** Yes
16 P25 Yes |[**NA**| Yes
17 P24B Yes |[** NA**
18 P24A Yes |[*NA**| Yes
19 P23B Yes |[** NA** Yes
20 P23A Yes |[**NA**| Yes
21 P22B Yes |[** NA** Yes
22 P22A Yes |[*NA**| Yes
23 P21 Yes |[** NA** Yes
24 P15 Yes |[**NA**| Yes
25 P14B Yes |[** NA**
26 P14A Yes |[**NA**| Yes
27 P13B Yes |[** NA** Yes

RISA-2D Version 18.0.0 Wi AL M4W x 120H - B Frame (50001bs (4 shelf) - Sds 0.950 SdRdhd46D twall 0.10(
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Member Advanced Data (Continued)

Label | Release J Release | Offset[in] J Offsetfin] _ T/C Only _Physical Defl Rati... TOM Inactive
28 P13A Yes [**NA**| Yes
29 P12B Yes [**NA**| Yes
30 P12A Yes [**NA**| Yes
31 P11 Yes |[**NA**| Yes
32 P5 Yes [**NA**| Yes Exclude
33 P4 Yes |[**NA**| Yes Exclude
34 LB16 Yes |[** NA ** Exclude
35 LB15 Yes |** NA** Exclude
36 LB14 Yes |[** NA ** Exclude
37 LB13 Yes |** NA** Exclude
38 LB12 Yes |[** NA ** Exclude
39 LB11 Yes |** NA** Exclude
40 LB10 Yes |[** NA ** Exclude
41 LB9 Yes |** NA** Exclude
42 LB8 Yes |[** NA ** Exclude
43 LB7 Yes |** NA** Exclude
44 LB6 Yes |[** NA ** Exclude
45 LB5 Yes |** NA** Exclude
46 LB4 Yes |[** NA ** Exclude
47 LB3 Yes |** NA** Exclude
48 LB2 Yes |[** NA ** Exclude
49 LB1 Yes |** NA** Exclude
50 H4 PIN 2.25 2.25 Yes Yes
51 H3 PIN 2.25 2.25 Yes Yes
52 H2 PIN 2.25 2.25 Yes Yes
53 H1 PIN 2.25 2.25 Yes Yes
54 D2 PIN PIN 4.625 4.625 Yes |[** NA ** Yes
55 D1 PIN PIN 4.625 4.625 Yes |** NA™** Yes
Cold Formed Steel Design Parameters
Label Shape Length... Lb-out[in] _Lb-in[in] Lcomp to...Lcom..L-tor... K-out K-in Cm _ Cb R afin] Outs..In sw..
1 P34B ucC 18 22 31.5 315 [31.5 1 1 Yes
2 P34A ucC 18 22 31.5 315 (315 1 1 Yes
3 P33B ucC 20 35 31.5 315 [31.5 1 1 Yes
4 P33A ucC 16 35 31.5 315 [31.5 1 1 Yes
5 P32B ucC 18 35 31.5 315 [31.5 1 1 Yes
6 P32A ucC 18 35 31.5 315 (315 1 1 Yes
7 P31 ucC 12 7.5 7.5 7.5 7.5 1 1 Yes | Yes
8 P25 ucC 7.5 7.5 7.5 7.5 7.5 1 1 Yes | Yes
9 P24B ucC 12 31.5 22 22 22 1 1 Yes | Yes
10 P24A ucC 12 31.5 22 22 22 1 1 Yes | Yes
11 P23B ucC 20 31.5 35 35 35 1 1 Yes
12 P23A ucC 20 31.5 35 35 35 1 1 Yes
13 P22B ucC 20 31.5 35 35 35 1 1 Yes
14 P22A ucC 20 31.5 35 35 35 1 1 Yes
15 P21 ucC 8.5 7.5 7.5 7.5 7.5 1 1 Yes | Yes
16 P15 ucC 7.5 7.5 7.5 7.5 7.5 1 1 Yes | Yes
17 P14B ucC 12 31.5 22 22 22 1 1 Yes | Yes
18 P14A ucC 12 31.5 22 22 22 1 1 Yes | Yes
19 P13B ucC 20 31.5 35 35 35 1 1 Yes
20 P13A ucC 20 31.5 35 35 35 1 1 Yes
21 P12B ucC 20 31.5 35 35 35 1 1 Yes
22 P12A ucC 20 31.5 35 35 35 1 1 Yes
23 P11 ucC 8.5 7.5 7.5 7.5 7.5 1 1 Yes | Yes
24 P5 ucC 120 40 36 36 36
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Cold Formed Steel Design Parameters (Continued)

Label Shape Length... Lb-out[in] Lb-in[in] Lcomp to...Lcom..L-tor... K-out K-in Cm Cb R afin] Outs..In sw..
25 P4 uc 120 40 36 36 36
26 H4 UWh 44 Lb out
27 H3 UWh 44 Lb out
28 H2 UWh 44 Lb out
29 H1 UWh 44 Lb out
30 D2 UWwd |[59.464 Lb out
31 D1 UWwd |[59.464 Lb out
Hot Rolled Steel Design Parameters
Label Shape Length[in] Lb-out[in] Lb-in[in]  Lcomp top[in] Lcomp bot[in] L-torqu... K-out K-in Cb  Function
1 SB42 FBts 93 Lb out Lateral
2 SB41 FBts 93 Lb out Lateral
3 SB32 FBts 93 Lb out Lateral
4 SB31 FBts 93 Lb out Lateral
5 SB22 FBts 93 Lb out Lateral
6 SB21 FBts 93 Lb out Lateral
7 SB12 FBts 93 Lb out Lateral
8 SB11 FBts 93 Lb out Lateral
Member Point Loads (BLC 1 : DL)
Member Label Direction Magnitude[lb,Ib-in] Location[in,%]
1 P15 Y -27.5 %100
2 P25 Y -27.5 %100
3 P13B Y -27.5 15.5
4 P23B Y -27.5 15.5
5 P12B Y -27.5 19.5
6 P22B Y -27.5 19.5
7 P12A Y -27.5 3.5
8 P22A Y -27.5 3.5
Member Point Loads (BLC 2 : #1/#2/#5 - PL)
Member Label Direction Magnitude[lb,Ib-in] Location[in,%]
1 P15 Y -1650 %100
2 P25 Y -1650 %100
3 P13B Y -1650 15.5
4 P23B Y -1650 15.5
5 P12B Y -1650 19.5
6 P22B Y -1650 19.5
7 P12A Y -1650 3.5
8 P22A Y -1650 3.5

Member Point Loads (BLC 3 : #6a - (0.67)PL)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]

1 P15 Y -1105.5 %100
2 P25 Y -1105.5 %100
3 P13B Y -1105.5 15.5
4 P23B Y -1105.5 15.5
5 P12B Y -1105.5 19.5
6 P22B Y -1105.5 19.5
7 P12A Y -1105.5 3.5

8 P22A Y -1105.5 3.5
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Member Point Loads (BLC 4 : #6a - (0.67)PL - horiz - Trans)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]

1 P15 X 268 %100
2 P25 X 268 %100
3 P13B X 189.9 15.5
4 P23B X 189.9 15.5
5 P12B X 122.8 19.5
6 P22B X 122.8 19.5
7 P12A X 55.8 3.5

8 P22A X 55.8 3.5

Member Point Loads (BLC 5 : #6b - (1)PL - horiz - Trans)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]
1 P15 X 250.6 %100
2 P25 X 250.6 %100

Member Point Loads (BLC 6 : #5 - (1)PL - horiz - Trans)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]

1 P15 X 400 %100
2 P25 X 400 %100
3 P13B X 283.4 15.5
4 P23B X 283.4 15.5
5 P12B X 183.4 19.5
6 P22B X 183.4 19.5
7 P12A X 83.3 3.5

8 P22A X 83.3 3.5

Member Point Loads (BLC 7 : #6b - (1)PL)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]
1 P15 Y -1650 %100
2 P25 Y -1650 %100

Member Distributed Loads (BLC 1 : DL)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 Y -3.54 -3.54 0 0
2 SB42 Y -3.54 -3.54 0 0
3 SB31 Y -3.54 -3.54 0 0
4 SB32 Y -3.54 -3.54 0 0
5 SB21 Y -3.54 -3.54 0 0
6 SB22 Y -3.54 -3.54 0 0
7 SB11 Y -3.54 -3.54 0 0
8 SB12 Y -3.54 -3.54 0 0

Member Distributed Loads (BLC 2 : #1/#2 /#5 - PL)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 Y -212.903 -212.903 0 0
2 SB42 Y -212.903 -212.903 0 0
3 SB31 Y -212.903 -212.903 0 0
4 SB32 Y -212.903 -212.903 0 0
5 SB21 Y -212.903 -212.903 0 0
6 SB22 Y -212.903 -212.903 0 0
7 SB11 Y -212.903 -212.903 0 0
8 SB12 Y -212.903 -212.903 0 0

RISA-2D Version 18.0.0

Wi AL M4W x 120H - B Frame (50001bs (4 shelf) - Sds 0.950 SdRdyd46D twall 0.10(




Company

"  Designer
Job Number
EK COMPANY

ANEMETSCH

Model Name

. Johnston Burkholder Associates

. 2401802403
: 44W x 120H - B Frame

Apr 17, 2024
2:54 PM
Checked By: BBB

Member Distributed Loads (BLC 3 : #6a - (0.67)PL)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 Y -142.645 -142.645 0 0
2 SB42 Y -142.645 -142.645 0 0
3 SB31 Y -142.645 -142.645 0 0
4 SB32 Y -142.645 -142.645 0 0
5 SB21 Y -142.645 -142.645 0 0
6 SB22 Y -142.645 -142.645 0 0
7 SB11 Y -142.645 -142.645 0 0
8 SB12 Y -142.645 -142.645 0 0

Member Distributed Loads (BLC 7 : #6b - (1)PL)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 Y -212.903 -212.903 0 0
2 SB42 Y -212.903 -212.903 0 0

Member Distributed Loads (BLC 8 : #6a - (0.67)PL - horiz - Longq)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%]
1 SB41 X 6.274 6.274 0 0
2 SB42 X 6.274 6.274 0 0
3 SB31 X 4.444 4.444 0 0
4 SB32 X 4.444 4.444 0 0
5 SB21 X 2.876 2.876 0 0
6 SB22 X 2.876 2.876 0 0
7 SB11 X 1.307 1.307 0 0
8 SB12 X 1.307 1.307 0 0

Member Distributed Loads (BLC 9 : #6b - (1)PL - horiz - Longq)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%]
1 SB41 X 5.865 5.865 0 0
2 SB42 X 5.865 5.865 0 0

Member Distributed Loads (BLC 10 : #5 - (1)PL - horiz - Lonq)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 X 9.364 9.364 0 0
2 SB42 X 9.364 9.364 0 0
3 SB31 X 6.633 6.633 0 0
4 SB32 X 6.633 6.633 0 0
5 SB21 X 4.292 4.292 0 0
6 SB22 X 4.292 4.292 0 0
7 SB11 X 1.951 1.951 0 0
8 SB12 X 1.951 1.951 0 0

Joint Loads and Enforced Displacements (BLC 11 : Notional (+Xq) Lat All Shivs)

Joint Label L.D.M Direction Magnitude[(Ib,Ib-in), (in,rad), (Ib*s”...
1 J2 L X 10.4
2 J3 L X 10.4
3 J17 L X 10.4
4 J26 L X 7.1
5 J35 L X 7.1
6 J44 L X 7.1
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Basic Load Cases

BLC Description Category X Gravity Y Gravity Joint Point Distributed

1 DL DL -1 8 8
2 #1/ #2 [ #5 - PL LL 8 8
3 #6a - (0.67)PL LL 8 8
4 #6a - (0.67)PL - horiz - Trans EL 187 8

5 #6b - (1)PL - horiz - Trans EL 187 2

6 |#5 - (1)PL - horiz - Trans EL 187 8

7 #6b - (1)PL LL 2 2
8 #6a - (0.67)PL - horiz - Long EL 047 8
9 |#6b - (1)PL - horiz - Long EL .047 2
10 | #5 - (1)PL - horiz - Long EL .047 8
11 Notional (+Xg) Lat All Shivs NLX 004 6

Load Combinations

Description So..P... S... BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..
1 RMI - LC #1 Yes| Y 111412 (1.2 111] 1
2 RMI - LC #2 Yes| Y 111212 (14 111] 1
3 RMI - LC #6a - Trans |Yes| Y 11.71131.7114 1| 1
4 RMI - LC #6a - Long |Yes| Y 11.7113[.7118 | 1
5 RMI - LC #6b - Trans |Yes| Y 11.7117 17115 1| 1
6 RMI - LC #6b - Long |Yes| Y 117117 [.7119 | 1
7 IRMI-LC #5 - Trans|Yes| Y 111392 (1.04/6 | 1
8 |IRMI-LC#5-Long |Yes| Y 111.39] 2 [1.04/10] 1
9 |RMI-LC #6a-Long-C..[Yes| Y 8| .7
10 |[RMI-LC #6b - Long-C..|Yes| Y 9| .7
11 |[RMI-LC #5 - Long-Co..|Yes| Y 10| .7
Envelope Joint Reactions
Joint X [Ib] LC Y [Ib] LC Moment [Ib-in] LC
1 J46 max 0 11 0 11 4376.016 8
2 min 0 1 0 1 328.047 5
3 J40 max 0 11 0 11 2695.621 8
4 min 0 1 0 1 297.766 5
5 J47 max 0 11 0 11 2592.183 8
6 min 0 1 0 1 212.907 1
7 J48 max 0 11 0 11 2592.183 8
8 min 0 1 0 1 212.907 1
9 J37 max 0 11 0 11 2489.158 8
10 min 0 1 0 1 68.195 2
11 J38 max 0 11 0 11 2397.666 8
12 min 0 1 0 1 186.815 1
13 J39 max 0 11 0 11 2397.666 8
14 min 0 1 0 1 186.815 1
15 J28 max 0 11 0 11 2058.873 8
16 min 0 1 0 1 219.741 3
17 J31 max 0 11 0 11 1866.746 8
18 min 0 1 0 1 -76.656 5
19 J29 max 0 11 0 11 1839.545 8
20 min 0 1 0 1 138.028 1
21 J30 max 0 11 0 11 1839.545 8
22 min 0 1 0 1 138.028 1
23 J49 max 0 11 0 11 1740.34 11
24 min 0 1 0 1 -1904.487 2
25 J21 max 0 11 0 11 1590.587 8
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Envelope Joint Reactions (Continued)

Joint X [Ib] LC Y [ib] LC Moment [Ib-in] LC
26 min 0 1 0 1 225.871 3
27 J22 max 0 11 0 11 1156.655 8
28 min 0 1 0 1 85.865 1
29 J23 max 0 11 0 11 1156.655 8
30 min 0 1 0 1 85.865 1
31 J24 max 0 11 0 11 1090.289 8
32 min 0 1 0 1 -663.221 5
33 J1 max -1.045 11 9361.78 2 0 11
34 min -908.673 7 -133.897 5 0 1
35 J4 max A77 8 10888.013 7 0 11
36 min -1004.481 7 3.074 9 0 1
37 J16 max -16.722 10 4769.962 2 0 11
38 min -607.222 2 .873 10 0 1
39 J18 max -16.328 2 9512.772 2 0 11
40 min -183.245 8 0 10 0 1
41 J20 max 590.94 2 4769.951 2 0 11
42 min -60.455 11 -3.093 11 0 1
43 Totals: max -53.7 2 37879.816 2
44 min -1961.215 7 0 10

Envelope Joint Displacements

Joint X [in] LC Y [in] LC Rotation [rad] LC
1 J1 max 0 11 0 11 2.848e-04 8
2 min 0 1 0 1 -1.123e-02 7
3 J2 max .799 7 0 11 7.432e-05 8
4 min -.022 8 -.031 2 -2.37e-02 7
5 J3 max .79 7 0 11 8.727e-05 8
6 min -.022 8 -.032 2 -2.408e-02 7
7 J4 max 0 11 0 11 3.094e-04 8
8 min 0 1 0 1 -1.253e-02 7
9 J5 max .091 7 0 5 2.883e-04 8
10 min -.002 8 -.004 2 -8.898e-03 7
11 J5A max A71 7 0 5 3.428e-04 2
12 min -.009 2 -.012 2 -1.736e-04 5
13 J6 max 101 7 0 11 3.035e-04 8
14 min -.003 8 -.005 7 -9.723e-03 7
15 J6A max 187 7 0 11 3.207e-04 2
16 min -.008 2 -.012 7 -1.565e-04 5
17 J7 max 122 7 0 5 3.928e-03 7
18 min -.015 2 -.019 2 2.455e-06 9
19 J7A max .065 7 0 5 4.978e-04 5
20 min -.021 2 -.023 2 -6.984e-07 9
21 J8 max 135 7 0 11 3.738e-03 7
22 min -.015 2 -.019 7 2.032e-06 9
23 J8A max .083 7 0 11 3.62e-04 5
24 min -.021 2 -.024 2 -4.828e-07 9
25 J9 max .164 7 0 11 1.158e-04 8
26 min -.023 2 -.028 2 -1.176e-02 7
27 J10 max A73 7 0 11 1.179e-04 8
28 min -.023 2 -.028 2 -1.056e-02 7
29 J11 max .622 7 0 11 7.411e-05 8
30 min -.021 8 -.03 2 -2.285e-02 7
31 J12 max .61 7 0 11 8.702e-05 8
32 min -.021 8 -.031 2 -2.323e-02 7
33 J15 max .381 8 0 10 -2.616e-04 3
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Envelope Joint Displacements (Continued)

Joint X [in] LC Y [in] LC Rotation [rad] LC
34 min .051 3 -.016 2 -1.842e-03 8
35 J16 max 0 11 0 1 -4.228e-04 5
36 min 0 1 0 1 -6.21e-03 8
37 J17 max .342 8 0 1 -9.944e-05 1
38 min .027 1 -.032 2 -1.339e-03 8
39 J18 max 0 11 0 1 -2.844e-04 1
40 min 0 1 0 1 -3.423e-03 8
41 J19 max .303 8 0 1 7.68e-04 5
42 min -.025 2 -.016 2 -1.263e-03 8
43 J20 max 0 11 0 1 3.438e-03 2
44 min 0 1 0 1 -2.138e-03 11
45 J21 max .381 8 0 10 -2.616e-04 3
46 min .051 3 -.017 2 -1.842e-03 8
47 J22 max .342 8 0 10 -9.944e-05 1
48 min .027 1 -.032 2 -1.339e-03 8
49 J23 max .342 8 001 1 -9.944e-05 1
50 min .027 1 -.032 2 -1.339e-03 8
51 J24 max .303 8 .002 1 7.68e-04 5
52 min -.025 2 -.016 2 -1.263e-03 8
53 J25 max .307 8 0 10 -2.545e-04 3
54 min .028 5 -.014 2 -2.384e-03 8
55 J26 max .269 8 0 1 -1.598e-04 1
56 min .021 1 -.028 2 -2.13e-03 8
57 J26A max .309 8 0 1 -1.582e-04 1
58 min .024 1 -.03 2 -2.124e-03 8
59 J27 max .23 8 0 11 8.877e-05 5
60 min -.029 2 -.014 2 -2.162e-03 8
61 J28 max .307 8 0 10 -2.545e-04 3
62 min .028 5 -.014 2 -2.384e-03 8
63 J29 max .269 8 0 10 -1.598e-04 1
64 min .021 1 -.028 2 -2.13e-03 8
65 J30 max .269 8 .002 1 -1.598e-04 1
66 min .021 1 -.027 2 -2.13e-03 8
67 J31 max .23 8 .002 1 8.877e-05 5
68 min -.029 2 -.014 2 -2.162e-03 8
69 J34 max .205 8 0 10 -7.897e-05 2
70 min .017 5 -.009 2 -2.883e-03 8
71 J35 max .165 8 0 1 -2.163e-04 1
72 min .013 1 -.019 2 -2.777e-03 8
73 J35A max .214 8 0 11 -2.332e-04 1
74 min .017 1 -.023 2 -3.063e-03 8
75 J36 max 124 8 0 1 -3.448e-04 5
76 min -.04 2 -.009 2 -3.122e-03 8
77 J37 max .205 8 -.001 10 -7.897e-05 2
78 min .017 5 -.011 8 -2.883e-03 8
79 J38 max .165 8 0 10 -2.163e-04 1
80 min .013 1 -.019 2 -2.777e-03 8
81 J39 max .165 8 .003 1 -2.163e-04 1
82 min .013 1 -.018 2 -2.777e-03 8
83 J40 max 124 8 .003 11 -3.448e-04 5
84 min -.04 2 -.009 2 -3.122e-03 8
85 J43 max .073 8 0 10 -3.799e-04 5
86 min .005 5 -.003 2 -5.068e-03 8
87 J44 max .04 8 0 1 -2.466e-04 1
88 min .003 1 -.006 2 -3.002e-03 8
89 J44A max .104 8 0 11 -2.903e-04 1
90 min .008 1 -.012 2 -3.63e-03 8
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Envelope Joint Displacements (Continued)

Joint X [in] LC Y [in] LC Rotation [rad] LC
91 J45 max .025 11 0 11 2.205e-03 2
92 min -.039 2 -.003 2 -2.015e-03 11
93 J46 max .073 8 0 5 -3.799e-04 5
94 min .005 5 -.01 8 -5.068e-03 8
95 Ja7 max .04 8 0 10 -2.466e-04 1
96 min .003 1 -.009 8 -3.002e-03 8
97 J48 max .04 8 .003 11 -2.466e-04 1
98 min .003 1 -.005 2 -3.002e-03 8
99 J49 max .025 11 .003 1 2.205e-03 2
100 min -.039 2 -.006 2 -2.015e-03 11
101 JOA max .36 7 0 11 1.024e-04 8
102 min -.02 8 -.029 2 -1.978e-02 7
103 J10A max .354 7 0 1 9.424e-05 8
104 min -.02 8 -.029 2 -1.869e-02 7
Envelope Maximum Member Section Forces
Member Axial[lb] Loc[in] LC Shear|lb] Loc[in] LC Moment][lb-in] Loclin] LC
1 SB42 max | 83.853 0 8 1185.684 93 2 27729.207 46.5 2
2 min | -48.326 93 6 -1185.679 0 2 -112.357 93 6
3 SB41 max | 91.381 0 8 1185.685 93 2 27718.607 46.5 2
4 min | -49.037 93 6 -1185.68 0 2 -114.011 93 6
5 SB32 max | 55.845 0 5 1185.684 93 2 27462.898 46.5 2
6 min | -53.358 93 8 -1185.679 0 2 -124.058 93 8
7 SB22 max | 229.878 0 2 1185.684 93 2 28101.45 46.5 2
8 min | -29.575 93 5 -1185.679 0 2 -68.761 93 5
9 SB12 max| -7.638 0 5 1185.684 93 2 25600.279 46.5 2
10 min | -845.994 93 2 -1185.679 0 2 -1966.935 93 2
1 P34B max | 2375.458 0 2 84.825 0 8 -59.788 0 1
12 min | 821.208 18 3 5.859 18 3 -2307.579 18 8
13 P34A max | 2379.55 0 2 85.705 0 8 759.08 0 8
14 min | 823.629 18 3 6.287 18 1 -782.171 18 8
15 P33B max | 4755.435 0 2 126.54 0 8 34.127 0 6
16 min | 1248.951 20 5 9.244 20 1 -2916.307 20 8
17 P33A max | 4759.072 0 2 127.707 0 8 1654.889 0 8
18 min | 1251.641 16 5 9.364 16 1 -387.281 16 8
19 P32B max | 7134.572 0 2 161.822 0 8 23.768 0 6
20 min | 1290.099 18 5 12.818 18 1 -3136.403 18 8
21 P32A max | 7138.663 0 2 162.61 0 8 2700.502 0 8
22 min | 1292.52 18 5 12.928 18 1 -225.043 18 8
23 P31 max | 9512.772 0 2 207.438 0 8 0 0 1
24 min | 1331.249 12 5 18.641 12 1 -2488.617 12 8
25 P25 max | 2344.705 0 2 442.264 0 7 3315.984 0 7
26 min | 804.43 7.5 3 -.153 7.5 8 -.898 0 8
27 P24B max | 2350.18 0 2 369.712 0 7 7749.98 0 7
28 min | 806.25 12 4 .868 12 6 -.898 12 8
29 P24A max | 2352.908 0 2 358.635 0 7 12051.054 0 7
30 min | 807.864 12 4 .964 12 6 11.071 12 6
31 P23B max | 4703.402 0 2 .858 0 8 11308.545 20 7
32 min | 811.031 20 4 -522.415 20 7 5.998 0 6
33 P23A max | 4707.948 0 2 .758 0 8 5260.035 20 7
34 min | 1219.853 20 6 -259.948 20 7 -1007.289 0 5
35 P22B max | 7132.266 0 7 1.101 0 8 41.023 20 7
36 min | 1227.194 20 6 -440.619 20 7 -5187.963 0 7
37 P22A max | 9440.327 0 2 .728 0 6 47.463 0 8
38 min | 1249.409 20 6 -205.978 20 7 -9008.889 0 7
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IRI Job Number : 2401802403 Checked By: BBB

AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Envelope Maximum Member Section Forces (Continued)

Member Axial[lb] Loclin] LC Shear{lb] Loc[in] LC Moment][lb-in] Loclin] LC
39 P21 max | 10888.013 0 7 1134.398 0 7 20.33 8.5 8
40 min | 1277.108 8.5 6 -2.43 8.5 8 -9641.1 8.5 7
41 P15 max | 2344.705 0 2 441.596 0 7 3310.972 0 7
42 min | 804.43 7.5 3 -.13 7.5 8 =127 0 8
43 P14B max | 2349.053 0 2 508.466 0 7 6784.214 0 7
44 min | 768.584 12 3 -1.59 12 8 13.838 0 6
45 P14A max | 2351.781 0 2 499.494 0 7 12775.587 0 7
46 min | 770.198 12 3 -1.52 12 8 7.703 0 8
47 P13B max | 4669.996 0 2 -.45 0 4 12802.728 20 7
48 min | -389.518 20 3 -574.983 20 7 .801 0 6
49 P13A max | 4674.542 0 2 -.324 0 4 5702.857 20 7
50 min | 328.753 20 5 -299.83 20 7 -1221.076 0 5
51 P12B max | 7009.884 0 2 -.781 0 6 90.077 20 8
52 min | -897.135 20 3 -373.033 20 7 -4758.345 0 7
53 P12A max | 9357.43 0 2 -.608 0 6 44.998 20 8
54 min | -153.691 20 5 -177.926 20 7 -8018.229 0 7
55 P11 max | 9361.78 0 2 943.472 0 7 0 0 1
56 min | -135.04 8.5 5 1.34 8.5 8 -8018.229 8.5 7
57 H4 max 4.067 39.5 8 3.369 0 8 33.617 0 8
58 min | -68.157 0 7 -62.374 39.5 7 -2474.748 0 7
59 H3 max 1.483 39.5 8 2.233 0 8 1001.329 39.5 7
60 min | -864.255 0 7 -19.227 39.5 7 -19.259 17.281 8
61 H2 max 2.317 39.5 8 3.613 0 8 703.605 39.5 7
62 min | -2090.92 0 7 -16.823 39.5 7 -6.544 28.391 8
63 H1 max -.586 39.5 6 2.768 0 8 922.004 39.5 7
64 min | -1009.387 0 7 -16.104 39.5 7 -29.762 21.807 8
65 D2 max | 2595.455 0 7 2.39 50.214 1 10.003 25.107 1
66 min -1.573 50.214 8 -2.39 0 1 -20.005 0 1
67 D1 max | 2937.18 0 7 2.39 50.214 1 10.003 25.107 1
68 min -.16 50.214 8 -2.39 0 1 -20.005 0 1
Envelope Member Section Deflections Service
Member Sec x [in] LC y [in] LC L/y' Ratio LC
1 SB42 1 max -.001 2 .016 2 NC 1
2 min -.323 8 .004 6 NC 1
3 2 max -.001 2 .251 2 1166.331 3
4 min -.323 8 .086 4 403.772 2
5 3 max -.002 2 .347 2 831.812 4
6 min -.323 8 12 4 287.794 2
7 4 max -.002 2 .258 2 1168.562 4
8 min -.323 8 .09 3 403.772 2
9 5 max -.002 2 .032 2 NC 1
10 min -.323 8 .008 5 NC 1
11 SB41 1 max -.042 3 .032 2 NC 1
12 min -.361 8 .007 6 NC 1
13 2 max -.042 3 .258 2 1165.873 3
14 min -.361 8 .089 4 403.967 2
15 3 max -.042 3 .347 2 831.082 3
16 min -.361 8 12 3 287.926 2
17 4 max -.042 3 .251 2 1166.88 4
18 min -.362 8 .087 3 403.967 2
19 5 max -.042 3 .017 2 NC 1
20 min -.362 8 .005 5 NC 1
21 SB32 1 max .003 2 .014 2 NC 1
22 min -.25 8 .002 6 NC 1
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AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
23 2 max .003 2 .245 2 NC 5
24 min -.25 8 .008 6 408.722 2
25 3 max .003 2 .34 2 NC 5
26 min -.25 8 .011 6 291.145 2
27 4 max .004 2 .252 2 NC 5
28 min -.25 8 .01 5 408.723 2
29 5 max .004 2 .028 2 NC 1
30 min -.25 8 .006 5 NC 1
31 SB22 1 max .013 2 .009 2 NC 1
32 min -.145 8 0 6 NC 1
33 2 max .013 2 .246 2 NC 5
34 min -.145 8 .004 6 397.049 2
35 3 max .013 2 .342 2 NC 5
36 min -.145 8 .006 6 283.236 2
37 4 max .013 2 .251 2 NC 5
38 min -.145 8 .006 5 397.05 2
39 5 max .013 2 .019 2 NC 1
40 min -.145 8 .004 5 NC 1
41 SB12 1 max .016 2 .006 2 NC 1
42 min -.026 8 0 6 NC 1
43 2 max .017 2 .214 2 NC 5
44 min -.025 8 .003 6 447.061 2
45 3 max .018 2 .3 2 NC 5
46 min -.025 8 .005 6 316.962 2
47 4 max .019 2 .214 2 NC 5
48 min -.024 8 .004 5 447.062 2
49 5 max .02 2 .009 8 NC 1
50 min -.023 8 .001 5 NC 1
51 P34B 1 max -.007 6 -.024 1 NC 1
52 min -.03 2 -.309 8 NC 1
53 2 max -.007 6 -.025 1 NC 1
54 min -.03 2 -.318 8 NC 1
55 3 max -.007 6 -.026 1 NC 1
56 min -.031 2 -.327 8 NC 1
57 4 max -.007 6 -.026 1 NC 1
58 min -.031 2 -.335 8 NC 1
59 5 max -.008 6 -.027 1 NC 1
60 min -.032 2 -.342 8 NC 1
61 P34A 1 max -.005 6 -.021 1 NC 1
62 min -.028 2 -.269 8 NC 1
63 2 max -.006 6 -.022 1 NC 1
64 min -.028 2 -.279 8 2793.031 4
65 3 max -.006 6 -.023 1 NC 1
66 min -.029 2 -.289 8 1381.007 4
67 4 max -.006 6 -.023 1 NC 1
68 min -.029 2 -.299 8 917.243 4
69 5 max -.007 6 -.024 1 NC 1
70 min -.03 2 -.309 8 690.426 4
71 P33B 1 max -.004 6 -.017 1 NC 1
72 min -.023 2 -.214 8 NC 1
73 2 max -.005 6 -.018 1 NC 1
74 min -.024 2 -.229 8 NC 1
75 3 max -.005 6 -.019 1 NC 1
76 min -.025 2 -.244 8 8579.501 8
77 4 max -.005 6 -.02 1 NC 1
78 min -.026 2 -.257 8 NC 1
79 5 max -.005 6 -.021 1 NC 1
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IRI Job Number : 2401802403 Checked By: BBB

AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
80 min -.028 2 -.269 8 NC 1
81 P33A 1 max -.003 6 -.013 1 NC 1
82 min -.019 2 -.165 8 NC 1
83 2 max -.003 6 -.014 1 NC 1
84 min -.02 2 -.176 8 1372.492 8
85 3 max -.004 6 -.015 1 8689.141 1
86 min -.021 2 -.189 8 671.371 8
87 4 max -.004 6 -.016 1 5722.706 1
88 min -.022 2 -.201 8 440.867 8
89 5 max -.004 6 -.017 1 4266.257 1
a0 min -.023 2 -.214 8 327.816 8
91 P32B 1 max -.002 6 -.008 1 NC 1
92 min -.012 2 -.104 8 NC 1
93 2 max -.002 6 -.01 1 NC 1
94 min -.014 2 -.12 8 NC 1
95 3 max -.003 6 -.011 1 NC 1
96 min -.016 2 -.136 8 9369.128 8
97 4 max -.003 6 -.012 1 NC 1
98 min -.017 2 -.151 8 NC 1
99 5 max -.003 6 -.013 1 NC 1
100 min -.019 2 -.165 8 NC 1
101 P32A 1 max 0 6 -.003 1 NC 1
102 min -.006 2 -.04 8 NC 1
103 2 max -.001 6 -.005 1 NC 1
104 min -.007 2 -.055 8 1239.689 8
105 3 max -.001 6 -.006 1 7330.594 1
106 min -.009 2 -.071 8 596.725 8
107 4 max -.002 6 -.007 1 4769.871 1
108 min -.011 2 -.087 8 386.959 8
109 5 max -.002 6 -.008 1 3523.957 1
110 min -.012 2 -.104 8 285.001 8
111 P31 1 max 0 8 0 1 NC 1
112 min 0 1 0 1 NC 1
113 2 max 0 6 0 1 NC 1
114 min -.001 2 -.011 8 NC 1
115 3 max 0 6 -.002 1 NC 1
116 min -.003 2 -.021 8 NC 1
117 4 max 0 6 -.003 1 NC 1
118 min -.004 2 -.031 8 NC 1
119 5 max 0 6 -.003 1 NC 1
120 min -.006 2 -.04 8 NC 1
121 P25 1 max -.007 6 .021 8 NC 1
122 min -.031 2 -.61 7 NC 1
123 2 max -.007 6 .021 8 NC 1
124 min -.031 2 -.654 7 169.8 7
125 3 max -.007 6 .021 8 NC 1
126 min -.031 2 -.699 7 84.329 7
127 4 max -.007 6 .022 8 NC 1
128 min -.031 2 -.744 7 55.927 7
129 5 max -.007 6 .022 8 NC 1
130 min -.032 2 -.79 7 41.79 7
131 P24B 1 max -.006 6 .02 8 NC 1
132 min -.029 2 -.354 7 NC 1
133 2 max -.006 6 .02 8 NC 1
134 min -.03 2 -.412 7 204.539 7
135 3 max -.007 6 .021 8 NC 1
136 min -.03 2 -.475 7 98.826 7
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AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
137 4 max -.007 6 .021 8 NC 1
138 min -.03 2 -.541 7 63.97 7
139 5 max -.007 6 .021 8 NC 1
140 min -.031 2 -.61 7 46.788 7
141 P24A 1 max -.006 6 .023 2 NC 1
142 min -.028 2 -.173 7 NC 1
143 2 max -.006 6 .022 2 NC 1
144 min -.028 2 -.209 7 337.014 7
145 3 max -.006 6 .021 2 NC 1
146 min -.029 2 -.251 7 153.905 7
147 4 max -.006 6 .021 2 NC 1
148 min -.029 2 -.3 7 94.915 7
149 5 max -.006 6 .02 8 NC 1
150 min -.029 2 -.354 7 66.549 7
151 P23B 1 max -.004 6 .021 2 NC 1
152 min -.024 2 -.083 7 NC 1
153 2 max -.005 6 .022 2 NC 1
154 min -.025 2 -.087 7 5066.405 7
155 3 max -.005 6 .023 2 NC 1
156 min -.026 2 -.102 7 1056.6 7
157 4 max -.005 6 .023 2 NC 1
158 min -.027 2 -.13 7 425.685 7
159 5 max -.006 6 .023 2 NC 1
160 min -.028 2 -.173 7 221.125 7
161 P23A 1 max -.003 6 .015 2 NC 1
162 min -.019 7 -.135 7 386.609 7
163 2 max -.003 6 .017 2 NC 1
164 min -.02 7 -.116 7 604.62 7
165 3 max -.004 6 .018 2 NC 1
166 min -.021 7 -1 7 1193.36 7
167 4 max -.004 6 .02 2 NC 1
168 min -.022 2 -.088 7 4005.549 7
169 5 max -.004 6 .021 2 NC 1
170 min -.024 2 -.083 7 NC 1
171 P22B 1 max -.002 6 .008 2 NC 1
172 min -.012 7 -.187 7 NC 1
173 2 max -.002 6 .01 2 NC 1
174 min -.014 7 -.182 7 2557.386 7
175 3 max -.002 6 .012 2 NC 4
176 min -.016 7 -17 7 2231.311 7
177 4 max -.003 6 .013 2 NC 4
178 min -.018 7 -.153 7 3556.137 7
179 5 max -.003 6 .015 2 NC 3
180 min -.019 7 -.135 7 2994.085 2
181 P22A 1 max 0 6 .003 8 NC 1
182 min -.005 7 -.101 7 NC 1
183 2 max 0 6 .004 8 NC 1
184 min -.007 7 -.142 7 1029.112 7
185 3 max -.001 6 .005 8 NC 4
186 min -.008 7 -.169 7 807.728 7
187 4 max -.002 6 .007 8 NC 4
188 min -.01 7 -.183 7 1130.171 7
189 5 max -.002 6 .008 2 NC 3
190 min -.012 7 -.187 7 3296.093 2
191 P21 1 max 0 8 0 1 NC 1
192 min 0 1 0 1 NC 1
193 2 max 0 6 0 8 NC 1
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AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
194 min -.001 7 -.027 7 4566.612 7
195 3 max 0 6 .001 8 NC 4
196 min -.002 7 -.054 7 2854.155 7
197 4 max 0 6 .002 8 NC 4
198 min -.004 7 -.079 7 3261.924 7
199 5 max 0 6 .003 8 NC 3
200 min -.005 7 -.101 7 3699.341 2
201 P15 1 max -.002 5 .021 8 NC 1
202 min -.03 2 -.622 7 NC 1
203 2 max -.002 5 .021 8 NC 1
204 min -.031 2 -.666 7 172.586 7
205 3 max -.002 5 .021 8 NC 1
206 min -.031 2 -.71 7 85.704 7
207 4 max -.002 5 .022 8 NC 1
208 min -.031 2 -.754 7 56.834 7
209 5 max -.002 3 .022 8 NC 1
210 min -.031 2 -.799 7 42.466 7
211 P14B 1 max -.001 5 .02 8 NC 1
212 min -.029 2 -.36 7 NC 1
213 2 max -.001 5 .02 8 NC 1
214 min -.029 2 -.421 7 194.353 7
215 3 max -.001 5 .021 8 NC 1
216 min -.03 2 -.486 7 94.694 7
217 4 max -.002 5 .021 8 NC 1
218 min -.03 2 -.554 7 61.854 7
219 5 max -.002 5 .021 8 NC 1
220 min -.03 2 -.622 7 45.689 7
221 P14A 1 max 0 5 .023 2 NC 1
222 min -.028 2 -.164 7 NC 1
223 2 max 0 5 .022 2 NC 1
224 min -.028 2 -.203 7 303.795 7
225 3 max 0 5 .021 2 NC 1
226 min -.028 2 -.25 7 139.627 7
227 4 max 0 5 .02 2 NC 1
228 min -.029 2 -.302 7 86.701 7
229 5 max -.001 5 .02 8 NC 1
230 min -.029 2 -.36 7 61.234 7
231 P13B 1 max 0 5 .021 2 NC 1
232 min -.023 2 -.065 7 NC 1
233 2 max 0 5 .022 2 NC 1
234 min -.024 2 -.069 7 5443.792 7
235 3 max 0 5 .023 2 NC 1
236 min -.025 2 -.085 7 1021.031 7
237 4 max 0 5 .023 2 NC 1
238 min -.027 2 -.115 7 398.155 7
239 5 max 0 5 .023 2 NC 1
240 min -.028 2 -.164 7 203.272 7
241 P13A 1 max 0 5 .015 2 NC 1
242 min -.019 2 -.122 7 350.972 7
243 2 max 0 5 .017 2 NC 1
244 min -.02 2 -.102 7 539.435 7
245 3 max 0 5 .019 2 NC 1
246 min -.021 2 -.084 7 1039.755 7
247 4 max 0 5 .02 2 NC 1
248 min -.022 2 -.071 7 3320.658 7
249 5 max 0 5 .021 2 NC 1
250 min -.023 2 -.065 7 NC 1
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AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
251 P12B 1 max 0 5 .009 2 NC 1
252 min -.012 2 -.171 7 NC 1
253 2 max 0 5 .01 2 NC 1
254 min -.013 2 -.167 7 2450.028 7
255 3 max 0 5 .012 2 NC 1
256 min -.015 2 -.157 7 2039.67 7
257 4 max 0 5 .014 2 NC 1
258 min -.017 2 -.141 7 3055.932 7
259 5 max 0 5 .015 2 NC 1
260 min -.019 2 -.122 7 NC 1
261 P12A 1 max 0 5 .002 8 NC 1
262 min -.004 2 -.091 7 NC 1
263 2 max 0 5 .004 8 NC 1
264 min -.006 2 -.129 7 1143.332 7
265 3 max 0 5 .005 8 NC 4
266 min -.008 2 -.154 7 895.574 7
267 4 max 0 5 .007 2 NC 4
268 min -.01 2 -.167 7 1250.407 7
269 5 max 0 5 .009 2 NC 3
270 min -.012 2 -.171 7 3146.872 2
271 P11 1 max 0 8 0 1 NC 1
272 min 0 1 0 1 NC 1
273 2 max 0 5 0 8 NC 1
274 min -.001 2 -.024 7 5490.813 7
275 3 max 0 5 .001 8 NC 1
276 min -.002 2 -.048 7 3431.79 7
277 4 max 0 5 .002 8 NC 4
278 min -.003 2 -.071 7 3922.095 7
279 5 max 0 5 .002 8 NC 3
280 min -.004 2 -.091 7 3923.022 2
281 H4 1 max .614 7 -.007 6 NC 1
282 min -.021 8 -.061 7 NC 1
283 2 max .614 7 -.007 6 NC 1
284 min -.021 8 -.21 7 263.855 7
285 3 max .614 7 -.007 6 NC 4
286 min -.021 8 -.232 7 227.409 7
287 4 max .614 7 -.007 6 NC 1
288 min -.021 8 -.168 7 357.034 7
289 5 max .614 7 -.007 6 NC 1
290 min -.021 8 -.056 7 NC 1
291 H3 1 max .166 7 .009 3 NC 1
292 min -.023 2 -.028 2 NC 1
293 2 max 167 7 .065 7 NC 1
294 min -.023 2 -.028 2 667.394 7
295 3 max .168 7 .089 7 NC 1
296 min -.023 2 -.027 2 459.07 7
297 4 max .169 7 .07 7 NC 1
298 min -.023 2 -.027 2 563.59 7
299 5 max A7 7 .006 5 NC 1
300 min -.023 2 -.028 2 NC 1
301 H2 1 max 124 7 .005 3 NC 1
302 min -.015 2 -.018 2 NC 1
303 2 max 126 7 .037 7 NC 1
304 min -.015 2 -.016 2 1123.624 7
305 3 max 128 7 .053 7 NC 1
306 min -.015 2 -.016 2 745.91 7
307 4 max 13 7 .043 7 NC 1
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AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
308 min -.015 2 -.017 2 887.93 7
309 5 max 132 7 0 5 NC 1
310 min -.015 2 -.018 2 NC 1
31 H1 1 max .094 7 .015 7 NC 1
312 min -.003 8 -.005 2 NC 1
313 2 max .095 7 .074 7 NC 1
314 min -.003 8 -.007 2 675.717 7
315 3 max .096 7 A 7 NC 1
316 min -.003 8 -.008 2 471.856 7
317 4 max .097 7 .084 7 NC 1
318 min -.003 8 -.007 2 586.767 7
319 5 max .098 7 .017 7 NC 1
320 min -.003 8 -.005 2 NC 1
321 D2 1 max 0 6 .026 2 NC 1
322 min -.113 7 -.059 7 NC 1
323 2 max 0 6 .029 2 NC 1
324 min -.116 7 -.056 7 NC 1
325 3 max 0 6 .032 2 NC 1
326 min -.12 7 -.053 7 NC 1
327 4 max 0 6 .034 2 NC 1
328 min -.123 7 -.052 7 NC 1
329 5 max 0 6 .036 2 NC 1
330 min -.126 7 -.05 7 NC 1
331 D1 1 max 0 6 .006 2 NC 1
332 min -.078 7 -.11 7 NC 1
333 2 max 0 6 .011 2 NC 1
334 min -.082 7 -.106 7 NC 1
335 3 max 0 6 .015 2 NC 1
336 min -.086 7 -.102 7 NC 1
337 4 max 0 6 .019 2 NC 1
338 min -.09 7 -1 7 NC 1
339 5 max 0 6 .023 2 NC 1
340 min -.094 7 -.097 7 NC 1

Envelope Beam Deflection Checks

Be... Design Rule Span__Defl [in] Ratio LC Defl [in] Ratio LC Defl [in] Ratio LC
l No Data to Print ... l

Envelope AISI S100-12: LRFD Cold Formed Steel Code Checks
Member Shape Code Check Loc[in] LC Shear C...Loc[in] LC Phi*Pn[lb] Phi*Tn[lb] Phi*Mn[lb-in] Cb Cm  Egn

1 P21  |UA300x22... .891 85 |7 .103 0 |7 |31228.065|33065.01/17761.94 | 1 |.85| C5.2.2-2
2 P22A |UA300x22... .819 0 7] .019 | 20 |7 |25233.668 |33065.01|17761.94 | 1 |.85| C5.2.2-1
3 P14A |UA300x22... .780 0 7 | .046 0 | 7 |28258.062 |33065.01/17761.94 | 1 |.85| C5.2.2-3
4 P24A |UA300x22... 743 0 7| .033 0 |7 |28258.062 |33065.01/17761.94 | 1 |.85| C5.2.2-3
5 P13B |UA300x22... 723 20 | 7] .052 | 20 |7 |25233.668 33065.01[17761.94| 1 |.85|C3.3.2-1
6 H4  |FBA275x1... 715 0 7| .023 | 39.5 | 7 |6814.335| 16087.5 |3481.013 | 1 [ 1 |C5.1.2-1
7 P23B |UA300x22... 710 20 | 7| .048 | 20 |7 |25233.668 | 33065.01[17761.94| 1 |.85/C5.2.2-3
8 D1 FBA275x1... .694 0 7 | .001 |50.214| 1 [4303.838 | 16087.5 | 2999.21 | 1 [ 1 |C5.2.21
9 D2  |FBA275x1... .614 0 7 | .001 |50.214| 1 |4303.838 | 16087.5 | 2999.21 | 1 [ 1 |C5.2.21
10 P12A |UA300x22... .580 0 7| .016 | 20 |7 |25233.668 |33065.01|17761.94 | 1 .85/ C5.2.2-3
11 P11 |UA300x22... .559 85 |7 | .086 0 | 7 |30096.378 | 33065.01/17761.94 | 1 |.85| C5.2.2-3
12 P22B |UA300x22... 547 0 7| .040 | 20 |7 |25233.668 |33065.01|17761.94 | 1 [.85| C5.2.2-1
13 P24B |UA300x22... .501 0 7| .034 0 | 7 |28258.062 |33065.01/17761.94 | 1 |.85| C5.2.2-3
14 P14B |UA300x22... 442 0 7| .046 0 |7 [28258.062 |33065.01/17761.94 | 1 |.85|C5.2.2-3
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AnEmETsCHEK company  Model Name @ 44W x 120H - B Frame

_Envelope AISI S100-12: LRFD Cold Formed Steel Code Checks (Continued)
Member Shape Code Check Loc[in] LC Shear C...Loc[in] LC Phi*Pn[lb] Phi*Tn[lb] Phi*Mn[lb-in] Cb Cm  Egn

15 P23A |UA300x22... .439 20 71 .024 20 | 7 |25233.668 |33065.01|17761.94 | 1 |.85|C5.2.2-3
16 P13A |UA300x22... .389 20 7| .027 20 | 7 |25233.668 |33065.01 |17761.94 | 1 |.85|C5.2.2-3
17 P31 |UA300x22... 333 12 | 2] 026 | O |8 |29078.254 |33065.01 | 30814.279 | 1 |.85| C5.2.2-1
18 P12B |UA300x22... 327 0 71 .034 20 | 7 |25233.668 |33065.01 |17761.94 | 1 |.85| C5.2.2-3
19 P32B |UA300x22... .301 18 8 | .021 0 8 | 26083.942 |33065.01 | 28589.395 | 1 |.85| C5.2.2-1
20 H3 FBA275x1... .289 395 | 7| .007 | 39.5 |7 |6814.335| 16087.5 |3466.938 | 1 | 1 |C3.3.2-1
21 P32A |UA300x22... 288 0 |8 .021 0 | 8 |26083.942 |33065.01 | 28584.895 | 1 |.85| C5.2.2-1
22 H1 FBA275x1... .266 395 |7 | .006 | 39.5 | 7 |6814.335| 16087.5 [3466.938 | 1 | 1 |C3.3.2-1
23 P25 |UA300x22... .245 0 71 .040 0 7 | 30331.367 |33065.01 |17761.94 | 1 |.85| C5.2.2-3
24 P15 |UA300x22... .244 0 7| .040 0 7 | 30331.367 |33065.01 |17761.94 | 1 |.85| C5.2.2-3
25 P33B |UA300x22... .244 20 8| .016 0 8 | 25233.668 | 33065.01 | 28599.832 | 1 |.85| C5.2.2-3
26 H2 FBA275x1... .230 395 |7 | .006 | 39.5 | 7 |6814.335| 16087.5 | 7031.25 | 1 | 1 [C5.1.2-1
27 P33A |UA300x22... 192 0 8| .016 0 8 [26881.33 |33065.01 | 28582.479 | 1 |.85| C5.2.2-3
28 | P34B |UA300x22... 149 18 | 8| .011 0 | 8 | 26083.942 |33065.01 | 28614.606 | 1 |.85| C5.2.2-3
29 P34A |UA300x22... .096 18 8| .011 0 8 | 26083.942 | 33065.01 | 28580.977 | 1 |.85| C5.2.2-3

RISA-2D Version 18.0.0 Wi AL M4W x 120H - B Frame (50001bs (4 shelf) - Sds 0.950 SBad@e48® twall 0.10(



w[D2 D3
&| e &
D71 D12
ol ol
i Kl
&| &
DOA D10A
< <
i 3
&| &
H3 L
5 D10
o o
k 2
2 &
i &
o.
oA N D8A
< <
3| 3l
2 &
I &
H2
7 D8
ol ol
8 2
o 8
I &
)
D5A ¢ DA
< <
§| g
S 8
I &
H1
165 —Tos
b~ 5|
b &
91 494

Envelope Only Solution

B3 SB41
o817 %53
o
g
&

SBe2 é%}g’l 7

H

&
%25 Sest Lﬁ%m

8

&

832 %R”&

P5

SB22

3

&
$es e S

2

&

sB12

SB11
53 25
&
14 16

#p18

Johnston Burkholder Asso..

KSH

2401802403

24W x 120H D Storage Rack Frame

SK-1

Apr 17, 2024 at 3:15 PM

24W x 120H - D Frame (1200lbs - ...




Company . Johnston Burkholder Associates Apr 17, 2024

" Designer . KSH 3:16 PM
IRI Job Number : 2401802403 Checked By: BBB

AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Joint Coordinates and Temperatures

Label X [in] Y [in] Temp [F]
1 D1 0 0 0
2 D2 0 120 0
3 D3 24 120 0
4 D4 24 0 0
5 D5 0 8 0
6 D5A 0 28.5 0
7 D6 24 8 0
8 D6A 24 28.5 0
9 D7 0 48.5 0
10 D7A 0 68.5 0
1 D8 24 48.5 0
12 D8A 24 68.5 0
13 D9 0 88.5 0
14 D9A 0 100.5 0
15 D10 24 88.5 0
16 D10A 24 100.5 0
17 D11 0 112.5 0
18 D12 24 112.5 0
19 D13 104 120 0
20 D14 104 0 0
21 D15 200 120 0
22 D16 200 0 0
23 D17 296 120 0
24 D18 296 0 0
25 D21 105.5 120 0
26 D22 198.5 120 0
27 D23 201.5 120 0
28 D24 294.5 120 0
29 D25 105.5 84 0
30 D26 198.5 84 0
31 D27 201.5 84 0
32 D28 294.5 84 0
33 D29 105.5 48 0
34 D30 198.5 48 0
35 D31 201.5 48 0
36 D32 294.5 48 0
37 D33 105.5 12 0
38 D34 198.5 12 0
39 D35 201.5 12 0
40 D36 294.5 12 0
41 D37 104 84 0
42 D38 104 48 0
43 D39 104 12 0
44 D40 200 84 0
45 D40A 200 102 0
46 D41 200 48 0
47 D41A 200 66 0
48 D42 200 12 0
49 D42A 200 30 0
50 D43 296 84 0
51 D44 296 48 0
52 D45 296 12 0

RISA-2D Version 18.0.0 Wi AL A24W x 120H - D Frame (12001bs - Sds 2.400 Sd1 0.970 twalh®.075 UA).r2d]



Company . Johnston Burkholder Associates Apr 17, 2024

"  Designer : KSH 3:16 PM
IRI Job Number : 2401802403 Checked By: BBB

AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Joint Boundary Conditions

Joint Label X [k/in] Y [k/in] Rotation[k-ft/rad]

1 D1 Reaction Reaction

2 D4 Reaction Reaction

3 D14 Reaction Reaction

4 D16 Reaction Reaction

5 D18 Reaction Reaction

6 D21 S71.96

7 D23 S71.96

8 D22 S71.96

9 D24 S71.96

10 D25 S71.96

11 D27 S71.96

12 D26 S71.96

13 D28 S71.96

14 D29 S71.96

15 D31 S71.96

16 D30 S71.96

17 D32 S71.96

18 D33 S71.96

19 D35 S71.96
20 D34 S71.96
21 D36 S71.96

Member Primary Data
Label | Joint J Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

1 P5 D17 D18 180 uc Column None A570_Gr55 Typical
2 P4 D13 D14 180 uc Column None A570_Gr55 Typical
3 P34A D40 D40A 180 uc Column None A570_Gr55 |  Typical
4 P34B D40A D15 180 uc Column None A570_Grb55 Typical
5 P33A D41 D41A 180 uc Column None A570_Gr55 |  Typical
6 P33B D41A D40 180 uc Column None A570_Grb55 Typical
7 P32A D42 D42A 180 uc Column None A570_Gr55 Typical
8 P32B D42A D41 180 uc Column None A570_Grb55 Typical
9 P31 D16 D42 180 uc Column None A570_Gr55 Typical
10 P25 D12 D3 270 uc Column None A570_Gr55 | Typical
11 P24A D10 D10A 270 uc Column None A570_Gr55 Typical
12 P24B D10A D12 270 uc Column None A570_Grb55 Typical
13 P23A D8 D8A 270 uc Column None A570_Gr55 Typical
14 P23B D8A D10 270 uc Column None A570_Grb55 Typical
15 P22A D6 D6A 270 uc Column None A570_Gr55 Typical
16 P22B D6A D8 270 uc Column None A570_Grb55 Typical
17 P21 D4 D6 270 uc Column None A570_Gr55 Typical
18 P15 D11 D2 90 uc Column None A570_Grb55 Typical
19 P14A D9 D9A 90 uc Column None A570_Gr55 Typical
20 P14B D9A D11 90 uc Column None A570_Grb55 Typical
21 P13A D7 D7A 90 uc Column None A570_Gr55 Typical
22 P13B D7A D9 90 uc Column None A570_Grb55 Typical
23 P12A D5 D5A 90 uc Column None A570_Gr55 Typical
24 P12B D5A D7 90 uc Column None A570_Gr55 Typical
25 P11 D1 D5 90 uc Column None A570_Gr55 Typical
26 H4 D11 D12 90 UWh Beam None A570_Grb55 Typical
27 H3 D9 D10 90 UWh Beam None A570_Gr55 Typical
28 H2 D7 D8 90 UWh Beam None A570_Gr55 Typical
29 H1 D5 D6 90 UWh Beam None A570_Gr55 Typical
30 SB42 D24 D23 FBts Beam Tube A570 Gr. 85| Typical
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AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Member Primary Data (Continued)

Label | Joint J Joint Rotate(deg) Section/Shape Type Design List Material Design Rules
31 SB41 D22 D21 FBts Beam Tube A570 Gr. 55| Typical
32 SB32 D28 D27 FBts Beam Tube A570 Gr. 55| Typical
33 SB31 D26 D25 FBts Beam Tube A570 Gr. 55| Typical
34 SB22 D32 D31 FBts Beam Tube A570 Gr. 55| Typical
35 SB21 D30 D29 FBts Beam Tube A570 Gr. 55| Typical
36 SB12 D36 D35 FBts Beam Tube A570 Gr. 55| Typical
37 SB11 D34 D33 FBts Beam Tube A570 Gr. 55| Typical
38 LB16 D17 D24 RIGID None None RIGID Typical
39 LB15 D23 D15 RIGID None None RIGID Typical
40 LB14 D15 D22 RIGID None None RIGID Typical
41 LB13 D21 D13 RIGID None None RIGID Typical
42 LB12 D43 D28 RIGID None None RIGID Typical
43 LB11 D27 D40 RIGID None None RIGID Typical
44 LB10 D40 D26 RIGID None None RIGID Typical
45 LB9 D25 D37 RIGID None None RIGID Typical
46 LB8 D44 D32 RIGID None None RIGID Typical
47 LB7 D31 D41 RIGID None None RIGID Typical
48 LB6 D41 D30 RIGID None None RIGID Typical
49 LB5 D29 D38 RIGID None None RIGID Typical
50 LB4 D45 D36 RIGID None None RIGID Typical
51 LB3 D35 D42 RIGID None None RIGID Typical
52 LB2 D42 D34 RIGID None None RIGID Typical
53 LB1 D33 D39 RIGID None None RIGID Typical
54 D2 D9 D8 90 uwd VBrace None A570_Gr55 Typical
55 D1 D7 D6 90 uwd VBrace None A570_Gr55 Typical
Member Advanced Data
Label | Release J Release | Offset[in] J Offset[in] T/C Only Physical Defl Rati... TOM Inactive
1 P5 Yes |[** NA** Yes Exclude
2 P4 Yes |**NA**| Yes Exclude
3 P34A Yes |[** NA** Yes
4 P34B Yes |[**NA*| Yes
5 P33A Yes |[** NA** Yes
6 P33B Yes |[*NA**| Yes
7 P32A Yes |** NA** Yes
8 P32B Yes |[*NA**| Yes
9 P31 Yes |[** NA** Yes
10 P25 Yes |[**NA**| Yes
11 P24A Yes |[** NA** Yes
12 P24B Yes |[**NA**| Yes
13 P23A Yes |[** NA** Yes
14 P23B Yes |[*NA**| Yes
15 P22A Yes |[** NA** Yes
16 P22B Yes |[**NA**| Yes
17 P21 Yes |[** NA** Yes
18 P15 Yes |[*NA**| Yes
19 P14A Yes |[** NA** Yes
20 P14B Yes |[**NA**| Yes
21 P13A Yes |[** NA** Yes
22 P13B Yes |[*NA**| Yes
23 P12A Yes |[** NA** Yes
24 P12B Yes |[**NA**| Yes
25 P11 Yes |[** NA** Yes
26 H4 PIN Yes Yes
27 H3 PIN Yes Yes
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Model Name : 24W x 120H D Storage Rack Frame

ANEMETSCHEK COMPANY

Member Advanced Data (Continued)

Label | Release J Release | Offset[in] J Offsetfin] _ T/C Only _Physical Defl Rati... TOM Inactive
28 H2 PIN Yes Yes
29 H1 PIN Yes Yes
30 SB42 PIN PIN Yes Yes
31 SB41 PIN PIN Yes Yes Exclude
32 SB32 PIN PIN Yes Yes
33 SB31 PIN PIN Yes Yes Exclude
34 SB22 PIN PIN Yes Yes
35 SB21 PIN PIN Yes Yes Exclude
36 SB12 PIN PIN Yes Yes
37 SB11 PIN PIN Yes Yes Exclude
38 LB16 Yes |[** NA ** Exclude
39 LB15 Yes |** NA** Exclude
40 LB14 Yes |[** NA ** Exclude
41 LB13 Yes |** NA** Exclude
42 LB12 Yes |[** NA ** Exclude
43 LB11 Yes |** NA** Exclude
44 LB10 Yes |[** NA ** Exclude
45 LB9 Yes |** NA** Exclude
46 LB8 Yes |[** NA ** Exclude
47 LB7 Yes |** NA** Exclude
48 LB6 Yes |[** NA ** Exclude
49 LB5 Yes |** NA** Exclude
50 LB4 Yes |[** NA ** Exclude
51 LB3 Yes |** NA** Exclude
52 LB2 Yes |[** NA ** Exclude
53 LB1 Yes |** NA** Exclude
54 D2 PIN PIN 3.875 3.875 Yes |[** NA ** Yes
55 D1 PIN PIN 3.875 3.875 Yes |** NA™** Yes
Cold Formed Steel Design Parameters

Label Shape Length... Lb-out[in] _Lb-in[in] Lcomp to...Lcom..L-tor... K-out K-in Cm _Cb R afin] Outs..In sw..
1 P5 ucC 120 36 36 36 36
2 P4 ucC 120 36 36 36 36
3 P34A ucC 18 22 31.5 315 [31.5 1 1 Yes | Yes
4 P34B ucC 18 22 31.5 315 [31.5 1 1 Yes | Yes
5 P33A ucC 18 35 31.5 315 [31.5 1 1 Yes
6 P33B ucC 18 35 31.5 315 (315 1 1 Yes
7 P32A ucC 18 35.5 31.5 315 [31.5 1 1 Yes
8 P32B ucC 18 35.5 31.5 315 (315 1 1 Yes
9 P31 ucC 12 7 7.5 7.5 7.5 1 1 Yes | Yes
10 P25 ucC 7.5 7.5 7.5 7.5 7.5 1 1 Yes | Yes
11 P24A ucC 12 31.5 22 22 22 1 1 Yes | Yes
12 P24B ucC 12 31.5 22 22 22 1 1 Yes | Yes
13 P23A ucC 20 31.5 35 35 35 1 1 Yes
14 P23B ucC 20 31.5 35 35 35 1 1 Yes
15 P22A ucC 20.5 31.5 35.5 355 [355 1 1 Yes
16 P22B ucC 20 31.5 35.5 355 [355 1 1 Yes
17 P21 ucC 8 7.5 7 7 7 1 1 Yes | Yes
18 P15 ucC 7.5 7.5 7.5 7.5 7.5 1 1 Yes | Yes
19 P14A ucC 12 31.5 22 22 22 1 1 Yes | Yes
20 P14B ucC 12 31.5 22 22 22 1 1 Yes | Yes
21 P13A ucC 20 31.5 35 35 35 1 1 Yes
22 P13B ucC 20 31.5 35 35 35 1 1 Yes
23 P12A ucC 20.5 31.5 35.5 355 [355 1 1 Yes
24 P12B ucC 20 31.5 35.5 355 [355 1 1 Yes
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Model Name : 24W x 120H D Storage Rack Frame

ANEMETSCHEK COMPANY

Cold Formed Steel Design Parameters (Continued)

Label Shape Length... Lb-out[in] Lb-in[in] Lcomp to...Lcom..L-tor... K-out K-in Cm Cb R afin] Outs..In sw..
25 P11 ucC 7.5 7 1 1 Yes | Yes
26 H4 UWh 24 Lb out
27 H3 UWh 24 Lb out
28 H2 UWh 24 Lb out
29 H1 UWh 24 Lb out
30 D2 UWd |46.648 Lb out
31 D1 Uwd |47.077 Lb out
Hot Rolled Steel Design Parameters
Label Shape Length[in] Lb-out[in] Lb-in[in]  Lcomp top[in] Lcomp bot[in] L-torqu... K-out K-in Cb  Function
1 SB42 FBts 93 Lb out Lateral
2 SB41 EBts 93 Lb out Lateral
3 SB32 FBts 93 Lb out Lateral
4 SB31 EBts 93 Lb out Lateral
5 SB22 FBts 93 Lb out Lateral
6 SB21 FBts 93 Lb out Lateral
7 SB12 FBts 93 Lb out Lateral
8 SB11 EBts 93 Lb out Lateral

Member Point Loads (BLC 1 : DL)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]

1 P15 Y -15 %100
2 P25 Y -15 %100
3 P13B Y -15 15.5
4 P23B Y -15 15.5
5 P12B Y -15 19.5
6 P22B Y -15 19.5
7 P12A Y -15 4

8 P22A Y -15 4

Member Point Loads (BLC 2 : #1/#2/#5 - PL)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]

1 P15 Y -517.5 %100
2 P25 Y -517.5 %100
3 P13B Y -517.5 15.5
4 P23B Y -517.5 15.5
5 P12B Y -517.5 19.5
6 P22B Y -517.5 19.5
7 P12A Y -517.5 4

8 P22A Y -517.5 4

Member Point Loads (BLC 3 : #6a - (0.67)PL)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]

1 P15 Y -346.725 %100
2 P25 Y -346.725 %100
3 P13B Y -346.725 15.5
4 P23B Y -346.725 15.5
5 P12B Y -346.725 19.5
6 P22B Y -346.725 19.5
7 P12A Y -346.725 4

8 P22A Y -346.725 4
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Member Point Loads (BLC 4 : #6a - (0.67)PL - horiz - Trans)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]

1 P15 X 87.8 %100
2 P25 X 87.8 %100
3 P13B X 62.2 15.5
4 P23B X 62.2 15.5
5 P12B X 40.2 19.5
6 P22B X 40.2 19.5
7 P12A X 18.3 4

8 P22A X 18.3 4

Member Point Loads (BLC 5 : #6b - (1)PL - horiz - Trans)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]
1 P15 X 89.9 %100
2 P25 X 89.9 %100

Member Point Loads (BLC 6 : #5 - (1)PL - horiz - Trans)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]

1 P15 X 131 %100
2 P25 X 131 %100
3 P13B X 92.8 15.5
4 P23B X 92.8 15.5
5 P12B X 60 19.5
6 P22B X 60 19.5
7 P12A X 27.3 4

8 P22A X 27.3 4

Member Point Loads (BLC 7 : #6b - (1)PL)

Member Label Direction Magnitude[lb,Ib-in] Location[in,%]
1 P15 Y -517.5 %100
2 P25 Y -517.5 %100

Member Distributed Loads (BLC 1 : DL)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 Y -1.95 -1.95 0 0
2 SB42 Y -1.95 -1.95 0 0
3 SB31 Y -1.95 -1.95 0 0
4 SB32 Y -1.95 -1.95 0 0
5 SB21 Y -1.95 -1.95 0 0
6 SB22 Y -1.95 -1.95 0 0
7 SB11 Y -1.95 -1.95 0 0
8 SB12 Y -1.95 -1.95 0 0

Member Distributed Loads (BLC 2 : #1/#2 /#5 - PL)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 Y -66.774 -66.774 0 0
2 SB42 Y -66.774 -66.774 0 0
3 SB31 Y -66.774 -66.774 0 0
4 SB32 Y -66.774 -66.774 0 0
5 SB21 Y -66.774 -66.774 0 0
6 SB22 Y -66.774 -66.774 0 0
7 SB11 Y -66.774 -66.774 0 0
8 SB12 Y -66.774 -66.774 0 0
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Member Distributed Loads (BLC 3 : #6a - (0.67)PL)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 Y -44.739 -44.739 0 0
2 SB42 Y -44.739 -44.739 0 0
3 SB31 Y -44.739 -44.739 0 0
4 SB32 Y -44.739 -44.739 0 0
5 SB21 Y -44.739 -44.739 0 0
6 SB22 Y -44.739 -44.739 0 0
7 SB11 Y -44.739 -44.739 0 0
8 SB12 Y -44.739 -44.739 0 0

Member Distributed Loads (BLC 7 : #6b - (1)PL)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 Y -66.774 -66.774
2 SB42 Y -66.774 -66.774 0 0

Member Distributed Loads (BLC 8 : #6a - (0.67)PL - horiz - Longq)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%]
1 SB41 X 31.8 31.8 0 0
2 SB42 X 31.8 31.8 0 0
3 SB31 X 22.6 22.6 0 0
4 SB32 X 22.6 22.6 0 0
5 SB21 X 14.6 14.6 0 0
6 SB22 X 14.6 14.6 0 0
7 SB11 X 6.6 6.6 0 0
8 SB12 X 6.6 6.6 0 0

Member Distributed Loads (BLC 9 : #6b - (1)PL - horiz - Longq)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%]
1 SB41 X 32.6 32.6 0 0
2 SB42 X 32.6 32.6 0 0

Member Distributed Loads (BLC 10 : #5 - (1)PL - horiz - Lonq)

Member Label Direction Start Magnitude[lb/ft,F ksf] End Magnitude[lb...Start Location[in,%] End Location[in,%)]
1 SB41 X 47.5 47.5 0 0
2 SB42 X 47.5 47.5 0 0
3 SB31 X 33.7 33.7 0 0
4 SB32 X 33.7 33.7 0 0
5 SB21 X 21.8 21.8 0 0
6 SB22 X 21.8 21.8 0 0
7 SB11 X 9.9 9.9 0 0
8 SB12 X 9.9 9.9 0 0

Joint Loads and Enforced Displacements (BLC 11 : Notional (+Xq) Lat All Shivs)

Joint Label L.D.M Direction Magnitude[(Ib,Ib-in), (in,rad), (Ib*s”...
1 D2 L X 2.5
2 D3 L X 2.5
3 D15 L X 2.5
4 D40 L X 2.5
5 D41 L X 2.5
6 D42 L X 2.5

RISA-2D Version 18.0.0
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AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Basic Load Cases

BLC Description Category X Gravity Y Gravity Joint Point Distributed

1 DL DL -1 8 8
2 #1/ #2 [ #5 - PL LL 8 8
3 #6a - (0.67)PL LL 8 8
4 #6a - (0.67)PL - horiz - Trans EL 394 8

5 #6b - (1)PL - horiz - Trans EL .394 2

6 |#5 - (1)PL - horiz - Trans EL .394 8

7 #6b - (1)PL LL 2 2
8 #6a - (0.67)PL - horiz - Long EL .098 8
9 |#6b - (1)PL - horiz - Long EL .098 2
10 | #5 - (1)PL - horiz - Long EL .098 8
11 Notional (+Xg) Lat All Shivs NLX 004 6

Load Combinations

Description So..P... S... BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..
1 RMI - LC #1 Yes| Y 111412 (1.2 111] 1
2 RMI - LC #2 Yes| Y 111212 (14 111] 1
3 RMI - LC #6a - Trans |Yes| Y 1158/3|58/4] 1
4 RMI - LC #6a - Long |Yes| Y 1158/3|58/8]| 1
5 RMI - LC #6b - Trans |Yes| Y 11587 158/5]| 1
6 RMI - LC #6b - Long |Yes| Y 11587 158/9]| 1
7 IRMI-LC #5 - Trans|Yes| Y 1115212 [117]6 | 1
8 |IRMI-LC#5-Long |Yes|Y 111.52] 2 [1.17]10] 1
Envelope Joint Reactions
Joint X [Ib] LC Y [Ib] LC Moment [Ib-in] LC
1 D33 max 0 8 0 8 13817.408 8
2 min 0 1 0 1 605.954 5
3 D36 max 0 8 0 8 12606.373 8
4 min 0 1 0 1 -632.528 2
5 D32 max 0 8 0 8 12573.961 8
6 min 0 1 0 1 92.743 1
7 D29 max 0 8 0 8 12510.599 8
8 min 0 1 0 1 24.539 2
9 D35 max 0 8 0 8 12180.535 8
10 min 0 1 0 1 64.516 1
1 D34 max 0 8 0 8 12180.535 8
12 min 0 1 0 1 64.516 1
13 D31 max 0 8 0 8 11379.859 8
14 min 0 1 0 1 55.098 1
15 D30 max 0 8 0 8 11379.859 8
16 min 0 1 0 1 55.098 1
17 D25 max 0 8 0 8 9457.627 8
18 min 0 1 0 1 88.278 1
19 D28 max 0 8 0 8 9365.569 8
20 min 0 1 0 1 -12.219 2
21 D27 max 0 8 0 8 8662.778 8
22 min 0 1 0 1 38.018 1
23 D26 max 0 8 0 8 8662.778 8
24 min 0 1 0 1 38.018 1
25 D21 max 0 8 0 8 6233.328 8
26 min 0 1 0 1 137.177 1
27 D24 max 0 8 0 8 6014.091 8
28 min 0 1 0 1 -102.44 2
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Envelope Joint Reactions (Continued)

Joint X [Ib] LC Y [Ib] LC Moment [Ib-in] LC
29 D23 max 0 8 0 8 5152.309 8
30 min 0 1 0 1 21.273 1
31 D22 max 0 8 0 8 5152.309 8
32 min 0 1 0 1 21.273 1
33 D1 max -2.584 6 2977.968 2 0 8
34 min -288.985 7 -693.834 3 0 1
35 D4 max .666 2 4853.816 7 0 8
36 min -353.23 7 361.866 6 0 1
37 D14 max -28.936 5 1563.024 2 0 8
38 min -573.638 8 206.119 5 0 1
39 D16 max -5.46 2 3105.156 2 0 8
40 min -913.007 8 400.279 6 0 1
41 D18 max 162.74 2 1563.005 2 0 8
42 min -288.759 8 198.639 6 0 1
43 Totals: max -16.222 2 12232.185 2
44 min -1780.388 8 1510.037 6

Envelope Joint Displacements

Joint X [in] LC Y [in] LC Rotation [rad] LC

1 D1 max 0 8 0 8 2.286e-04 2

2 min 0 1 0 1 -4.242e-03 7

3 D2 max 319 7 .003 3 5.097e-05 8

4 min -.018 8 -.013 2 -8.512e-03 7
5 D3 max .32 7 -.003 6 6.107e-05 8

6 min -.018 8 -.016 7 -9.197e-03 7

7 D4 max 0 8 0 8 2.462e-04 2

8 min 0 1 0 1 -4.635e-03 7

9 D5 max .033 7 0 3 2.431e-04 2

10 min -.002 2 -.002 2 -3.429e-03 7
11 D5A max .065 7 .002 3 2.693e-04 2
12 min -.007 2 -.005 2 -1.713e-04 3
13 D6 max .035 7 0 6 2.422e-04 2
14 min -.002 2 -.003 7 -3.585e-03 7
15 D6A max .069 7 0 6 2.549e-04 2
16 min -.007 2 -.007 7 -1.408e-04 5
17 D7 max .052 7 .003 3 1.07e-03 7
18 min -.012 2 -.008 2 3.548e-05 6
19 D7A max .039 7 .003 3 1.555e-04 2
20 min -.016 2 -.01 2 -3.133e-04 7
21 D8 max .055 7 -.001 6 9.609e-04 7
22 min -.012 2 -.011 7 4.339e-05 6
23 D8A max .046 7 -.002 6 1.54e-04 2
24 min -.016 2 -.013 7 -4.229e-04 7
25 D9 max .083 7 .004 3 8.753e-05 8
26 min -.018 2 -.011 2 -4.679e-03 7
27 D9A max 159 7 .003 3 7.024e-05 8
28 min -.018 2 -.012 2 -7.492e-03 7
29 D10 max .085 7 -.002 6 8.109e-05 8
30 min -.018 2 -.014 7 -4.044e-03 7
31 D10A max 154 7 -.002 6 6.578e-05 8
32 min -.018 2 -.015 7 -7.115e-03 7
33 D11 max .256 7 .003 3 5.098e-05 8
34 min -.017 8 -.013 2 -8.175e-03 7
35 D12 max .252 7 -.002 6 6.107e-05 8
36 min -.017 2 -.015 7 -8.859e-03 7
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AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Envelope Joint Displacements (Continued)

Joint X [in] LC Y [in] LC Rotation [rad] LC
37 D13 max 1.688 8 -.001 5 -1.589e-04 1
38 min .023 1 -.007 2 -7.219e-03 8
39 D14 max 0 8 0 8 -7.769e-04 5
40 min 0 1 0 1 -1.756e-02 8
41 D15 max 1.674 8 -.003 5 -2.464e-05 1
42 min .008 1 -.014 2 -5.967e-03 8
43 D16 max 0 8 0 8 -8.956e-05 1
44 min 0 1 0 1 -1.66e-02 8
45 D17 max 1.659 8 -.001 6 1.186e-04 2
46 min -.009 2 -.007 2 -6.965e-03 8
47 D18 max 0 8 0 8 1.161e-03 2
48 min 0 1 0 1 -1.54e-02 8
49 D21 max 1.688 8 -.002 5 -1.589e-04 1
50 min .023 1 -.017 8 -7.219e-03 8
51 D22 max 1.674 8 .002 6 -2.464e-05 1
52 min .008 1 -.014 2 -5.967e-03 8
53 D23 max 1.674 8 -.003 5 -2.464e-05 1
54 min .008 1 -.021 8 -5.967e-03 8
55 D24 max 1.659 8 .005 4 1.186e-04 2
56 min -.009 2 -.007 2 -6.965e-03 8
57 D25 max 1.336 8 -.002 5 -1.022e-04 1
58 min .021 1 -.022 8 -1.095e-02 8
59 D26 max 1.322 8 .007 4 -4.403e-05 1
60 min .007 1 -.012 2 -1.003e-02 8
61 D27 max 1.322 8 -.003 5 -4.403e-05 1
62 min .007 1 -.025 8 -1.003e-02 8
63 D28 max 1.307 8 .011 8 1.415e-05 2
64 min -.01 2 -.006 2 -1.085e-02 8
65 D29 max .822 8 -.001 5 -2.842e-05 2
66 min .019 1 -.025 8 -1.449e-02 8
67 D30 max .807 8 .013 8 -6.381e-05 1
68 min .004 1 -.008 2 -1.318e-02 8
69 D31 max .807 8 -.002 5 -6.381e-05 1
70 min .004 1 -.027 8 -1.318e-02 8
71 D32 max 792 8 .018 8 -1.074e-04 1
72 min -.013 2 -.004 2 -1.456e-02 8
73 D33 max .208 8 -.001 5 -7.017e-04 5
74 min .009 5 -.025 8 -1.6e-02 8
75 D34 max .195 8 .019 8 -7.471e-05 1
76 min .001 1 -.002 2 -1.411e-02 8
77 D35 max .195 8 -.001 5 -7.471e-05 1
78 min .001 1 -.023 8 -1.411e-02 8
79 D36 max .184 8 .021 8 7.325e-04 2
80 min -.013 2 -.002 2 -1.46e-02 8
81 D37 max 1.336 8 -.001 5 -1.022e-04 1
82 min .021 1 -.006 2 -1.095e-02 8
83 D38 max .822 8 0 5 -2.842e-05 2
84 min .019 1 -.004 2 -1.449e-02 8
85 D39 max .208 8 0 5 -7.017e-04 5
86 min .009 5 -.001 2 -1.6e-02 8
87 D40 max 1.322 8 -.002 5 -4.403e-05 1
88 min .007 1 -.012 2 -1.003e-02 8
89 D40A max 1.516 8 -.002 5 -4.336e-05 1
90 min .007 1 -.013 2 -1.033e-02 8
91 D41 max .807 8 -.001 6 -6.381e-05 1
92 min .004 1 -.008 2 -1.318e-02 8
93 D41A max 1.079 8 -.002 6 -6.955e-05 1
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AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Envelope Joint Displacements (Continued)

Joint X [in] LC Y [in] LC Rotation [rad] LC
94 min .005 1 -.01 2 -1.514e-02 8
95 D42 max 195 8 0 6 -7.471e-05 1
96 min .001 1 -.002 2 -1.411e-02 8
97 D42A max .506 8 0 6 -9.171e-05 1
98 min .003 1 -.005 2 -1.807e-02 8
99 D43 max 1.307 8 -.001 6 1.415e-05 2
100 min -.01 2 -.006 2 -1.085e-02 8
101 D44 max .792 8 0 6 -1.074e-04 1
102 min -.013 2 -.004 2 -1.456e-02 8
103 D45 max 184 8 0 6 7.325e-04 2
104 min -.013 2 -.001 2 -1.46e-02 8
Envelope Maximum Member Section Forces
Member Axial[lb] Loc[in] LC Shear|lb] Loc[in] LC Moment][lb-in] Loclin] LC
1 P34A max | 777.334 0 2 398.895 0 8 4049.329 0 8
2 min | 225.124 18 4 1.545 18 1 -3128.472 18 8
3 P34B max | 774.204 0 2 397.242 0 8 -14.952 0 1
4 min | 223.611 18 4 1.527 18 1 -10276.52 18 8
5 P33A max | 1554.659 0 2 604.241 0 8 8447.562 0 8
6 min | 349.711 18 5 2.675 18 1 -2426.471 18 8
7 P33B max | 1551.529 0 2 601.819 0 8 -15.282 0 1
8 min | 348.198 18 5 2.65 18 1 -13256.917 18 8
9 P32A max | 2331.994 0 2 755.832 0 8 12885.464 0 8
10 min | 375.248 18 5 3.837 18 1 -717.205 18 8
1 P32B max | 2328.864 0 2 754.576 0 8 166.16 0 6
12 min | 373.735 18 5 3.815 18 1 -14297.28 18 8
13 P31 max | 3105.156 0 2 956.634 0 8 0 0 1
14 min | 399.271 12 6 5.693 12 1 -11478.58 12 8
15 P25 max | 743.804 0 2 137.176 0 7 1027.212 0 7
16 min | 209.801 7.5 3 -.038 7.5 8 -.052 4.766 8
17 P24A max | 749.442 0 2 104.971 0 7 3549.856 0 7
18 min | 211.869 12 4 .514 12 6 5.556 12 6
19 P24B max | 747.355 0 2 105.935 0 7 2294.317 0 7
20 min | 210.861 12 4 .345 12 6 12 12 8
21 P23A max | 1500.173 0 2 .588 0 8 1414.626 20 7
22 min | 322.945 20 6 -62.853 20 7 -221.204 0 5
23 P23B max | 1496.695 0 2 .407 0 8 3046.667 20 7
24 min | 213.492 20 4 -154.093 20 7 6.657 0 6
25 P22A max | 3628.843 0 7 -.123 0 6 5.96 20.5 8
26 min | 340.716 20.5 6 -64.295 20.5 7 -2507.232 0 7
27 P22B max | 2996.053 0 7 -.419 0 6 160.743 20 7
28 min | 330.335 20 6 -132.627 20 7 -1310.374 0 7
29 P21 max | 4853.816 0 7 374.715 0 7 11.27 8 2
30 min | 361.193 8 6 -1.411 8 2 -2995.896 8 7
31 P15 max | 743.804 0 2 136.745 0 7 1023.981 0 7
32 min | 209.801 7.5 3 -.032 7.5 8 -.036 5.234 8
33 P14A max | 749.167 0 2 169.117 0 7 3690.226 0 7
34 min | 173.895 12 3 -.161 12 8 7.073 12 6
35 P14B max | 747.08 0 2 169.421 0 7 1664.935 0 7
36 min | 172.887 12 3 -.32 12 8 -364.002 12 7
37 P13A max | 1488.915 0 2 129 0 4 1612.711 20 7
38 min | -297.368 20 3 -82.694 20 7 -355.189 0 5
39 P13B max | 1485.438 0 2 -.145 0 4 3698.473 20 7
40 min | -508.849 20 3 -176.779 20 7 4.186 0 6
41 P12A max | 2973.557 0 2 -.497 0 6 14.752 20.5 8
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Envelope Maximum Member Section Forces (Continued)

Member Axialllb] LocJin] LC Shear{lb] Loclin] LC Moment[lb-in] Loclin] LC
42 min | -892.962 20.5 3 -57.492 20.5 7 -2318.175 7
43 P12B max | 2227.493 0 2 -.792 0 6 67.223 8
44 min | -1104.443 20 3 -118.104 20 7 -1260.781 7
45 P11 max | 2977.968 0 2 290 0 7 0 1
46 min | -694.506 8 3 2.468 8 6 -2318.175 7
47 H4 max .605 24 8 2.507 0 8 19.605 8
48 min -32.67 0 7 -59.501 24 7 -1376.484 7
49 H3 max -.83 24 8 1.914 0 8 593.706 7
50 min | -258.021 0 7 -22.634 24 7 -12.704 8
51 H2 max | -3.569 24 8 3.262 0 8 236.24 7
52 min | -672.007 0 7 -4.11 24 7 .567 6
53 H1 max | -2.741 24 6 3.036 0 8 591.868 7
54 min | -317.47 0 7 -21.686 24 7 -37.868 2
55 SB42 max | 192.076 0 8 385.541 93 2 9014.708 2
56 min | -178.372 93 8 -385.536 0 2 -414.714 8
57 SB32 max | 156.204 0 8 385.541 93 2 8932.12 2
58 min | -107.294 93 8 -385.536 0 2 -249.459 8
59 SB22 max | 155.813 0 8 385.541 93 2 9108.062 2
60 min -29.03 93 4 -385.536 0 2 -67.494 4
61 SB12 max| -3.131 0 5 385.541 93 2 8421.215 2
62 min | -297.52 93 8 -385.536 0 2 -691.734 8
63 D2 max | 1171.481 | 38.898 7 1.285 0 1 8.328 1
64 min .956 0 8 -1.285 38.898 1 -4.164 19.449 1
65 D1 max | 1395.935 | 39.327 7 1.287 0 1 8.435 39.327 1
66 min 8.737 0 6 -1.287 39.327 1 -4.217 19.664 1
Envelope Member Section Deflections Service
Member Sec x [in] LC y [in] LC L/y' Ratio LC
1 P34A 1 max -.002 5 -.007 1 NC 1
2 min -.012 2 -1.322 8 NC 1
3 2 max -.002 5 -.007 1 NC 1
4 min -.012 2 -1.369 8 379.898 8
5 3 max -.002 5 -.007 1 NC 1
6 min -.012 2 -1.418 8 186.695 8
7 4 max -.002 5 -.007 1 NC 1
8 min -.012 2 -1.468 8 123.471 8
9 5 max -.002 5 -.007 1 NC 1
10 min -.013 2 -1.516 8 92.7 8
11 P34B 1 max -.002 5 -.007 1 NC 1
12 min -.013 2 -1.516 8 NC 1
13 2 max -.003 5 -.008 1 NC 1
14 min -.013 2 -1.562 8 2682.069 8
15 3 max -.003 5 -.008 1 NC 1
16 min -.013 2 -1.605 8 1832.785 8
17 4 max -.003 5 -.008 1 NC 1
18 min -.013 2 -1.642 8 2244.28 8
19 5 max -.003 5 -.008 1 NC 1
20 min -.014 2 -1.674 8 NC 1
21 P33A 1 max -.001 6 -.004 1 NC 1
22 min -.008 2 -.807 8 NC 1
23 2 max -.001 6 -.004 1 NC 1
24 min -.008 2 -.871 8 283.287 8
25 3 max -.001 6 -.005 1 NC 1
26 min -.009 2 -.939 8 137.115 8
27 4 max -.002 6 -.005 1 NC 1
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Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
28 min -.009 2 -1.009 8 89.455 8
29 5 max -.002 6 -.005 1 NC 1
30 min -.01 2 -1.079 8 66.329 8
31 P33B 1 max -.002 6 -.005 1 NC 1
32 min -.01 2 -1.079 8 NC 1
33 2 max -.002 6 -.006 1 NC 1
34 min -.01 2 -1.147 8 2360.384 8
35 3 max -.002 6 -.006 1 NC 1
36 min -.011 2 -1.212 8 1566.544 8
37 4 max -.002 6 -.006 1 NC 1
38 min -.011 2 -1.271 8 1873.154 8
39 5 max -.002 5 -.007 1 NC 1
40 min -.012 2 -1.322 8 NC 1
41 P32A 1 max 0 6 -.001 1 NC 1
42 min -.002 2 -.195 8 NC 1
43 2 max 0 6 -.001 1 NC 1
44 min -.003 2 -.265 8 258.529 8
45 3 max 0 6 -.002 1 NC 1
46 min -.004 2 -.342 8 123.121 8
47 4 max 0 6 -.002 1 NC 1
48 min -.005 2 -.423 8 79.216 8
49 5 max 0 6 -.003 1 NC 1
50 min -.005 2 -.506 8 58.023 8
51 P32B 1 max 0 6 -.003 1 NC 1
52 min -.005 2 -.506 8 NC 1
53 2 max 0 6 -.003 1 NC 1
54 min -.006 2 -.588 8 2569.022 8
55 3 max 0 6 -.003 1 NC 1
56 min -.007 2 -.668 8 1636.33 8
57 4 max -.001 6 -.004 1 NC 1
58 min -.007 2 -.742 8 1895.989 8
59 5 max -.001 6 -.004 1 NC 1
60 min -.008 2 -.807 8 NC 1
61 P31 1 max 0 8 0 1 NC 1
62 min 0 1 0 1 NC 1
63 2 max 0 6 0 1 NC 1
64 min 0 2 -.051 8 5137.05 8
65 3 max 0 6 0 1 NC 1
66 min -.001 2 -.101 8 3210.673 8
67 4 max 0 6 0 1 NC 1
68 min -.002 2 -.15 8 3669.366 8
69 5 max 0 6 -.001 1 NC 1
70 min -.002 2 -.195 8 NC 1
71 P25 1 max -.002 6 .017 2 NC 1
72 min -.015 7 -.252 7 NC 1
73 2 max -.002 6 .017 8 NC 1
74 min -.015 7 -.269 7 444.99 7
75 3 max -.003 6 .018 8 NC 1
76 min -.015 7 -.286 7 220.941 7
77 4 max -.003 6 .018 8 NC 1
78 min -.016 7 -.303 7 146.498 7
79 5 max -.003 6 .018 8 NC 1
80 min -.016 7 -.32 7 109.451 7
81 P24A 1 max -.002 6 .018 2 NC 1
82 min -.014 7 -.085 7 NC 1
83 2 max -.002 6 .018 2 NC 1
84 min -.014 7 -.099 7 881.775 7
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AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
85 3 max -.002 6 .018 2 NC 1
86 min -.014 7 -.115 7 403.114 7
87 4 max -.002 6 .018 2 NC 1
88 min -.015 7 -.134 7 248.806 7
89 5 max -.002 6 .018 2 NC 1
90 min -.015 7 -.154 7 174.55 7
91 P24B 1 max -.002 6 .018 2 NC 1
92 min -.015 7 -.154 7 NC 1
93 2 max -.002 6 .018 2 NC 1
94 min -.015 7 -.176 7 537.469 7
95 3 max -.002 6 .018 2 NC 1
96 min -.015 7 -2 7 259.672 7
97 4 max -.002 6 .017 2 NC 1
98 min -.015 7 -.226 7 168.053 7
99 5 max -.002 6 .017 2 NC 1
100 min -.015 7 -.252 7 122.877 7
101 P23A 1 max -.001 6 .012 2 NC 1
102 min -.011 7 -.055 7 2106.942 7
103 2 max -.001 6 .013 2 NC 1
104 min -.011 7 -.05 7 4016.14 5
105 3 max -.001 6 .014 2 NC 1
106 min -.012 7 -.047 7 8414.039 5
107 4 max -.001 6 .015 2 NC 1
108 min -.012 7 -.045 7 NC 1
109 5 max -.002 6 .016 2 NC 1
110 min -.013 7 -.046 7 NC 1
111 P23B 1 max -.002 6 .016 2 NC 1
112 min -.013 7 -.046 7 NC 1
113 2 max -.002 6 .017 2 NC 1
114 min -.013 7 -.049 7 5502.759 7
115 3 max -.002 6 .017 2 NC 1
116 min -.013 7 -.057 7 1813.686 7
117 4 max -.002 6 .018 2 NC 1
118 min -.014 7 -.068 7 875.6 7
119 5 max -.002 6 .018 2 NC 1
120 min -.014 7 -.085 7 501.668 7
121 P22A 1 max 0 6 .002 2 NC 1
122 min -.003 7 -.035 7 NC 1
123 2 max 0 6 .003 2 NC 1
124 min -.004 7 -.051 7 2870.993 7
125 3 max 0 6 .005 2 NC 4
126 min -.005 7 -.061 7 2269.446 7
127 4 max 0 6 .006 2 NC 4
128 min -.006 7 -.067 7 3202.156 7
129 5 max 0 6 .007 2 NC 3
130 min -.007 7 -.069 7 3965.28 2
131 P22B 1 max 0 6 .007 2 NC 1
132 min -.007 7 -.069 7 NC 1
133 2 max 0 6 .008 2 NC 1
134 min -.008 7 -.068 7 8549.759 7
135 3 max 0 6 .01 2 NC 1
136 min -.009 7 -.064 7 7711.48 7
137 4 max 0 6 .011 2 NC 1
138 min -.01 7 -.06 7 NC 1
139 5 max -.001 6 .012 2 NC 1
140 min -.011 7 -.055 7 NC 1
141 P21 1 max 0 8 0 1 NC 1
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AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
142 min 0 1 0 1 NC 1
143 2 max 6 0 2 NC 1
144 min 0 7 -.01 7 NC 1
145 3 max 0 6 0 2 NC 1
146 min -.001 7 -.019 7 7619.489 7
147 4 max 0 6 .001 2 NC 1
148 min -.002 7 -.027 7 8708.398 7
149 5 max 0 6 .002 2 NC 1
150 min -.003 7 -.035 7 NC 1
151 P15 1 max .003 3 .017 8 NC 1
152 min -.013 2 -.256 7 NC 1
153 2 max .003 3 .017 8 NC 1
154 min -.013 2 -.271 7 481.664 7
155 3 max .003 3 .017 8 NC 1
156 min -.013 2 -.287 7 239.018 7
157 4 max .003 3 .018 8 NC 1
158 min -.013 2 -.303 7 158.417 7
159 5 max .003 3 .018 8 NC 1
160 min -.013 2 -.319 7 118.321 7
161 P14A 1 max .004 3 .018 2 NC 1
162 min -.011 2 -.083 7 NC 1
163 2 max .004 3 .018 2 NC 1
164 min -.012 2 -.098 7 768.389 7
165 3 max .004 3 .018 2 NC 1
166 min -.012 2 -.117 7 355.623 7
167 4 max .003 3 .018 2 NC 1
168 min -.012 2 -.137 7 222.304 7
169 5 max .003 3 .018 2 NC 1
170 min -.012 2 -.159 7 158.045 7
171 P14B 1 max .003 3 .018 2 NC 1
172 min -.012 2 -.159 7 NC 1
173 2 max .003 3 .018 2 NC 1
174 min -.012 2 -.182 7 515.904 7
175 3 max .003 3 .018 2 NC 1
176 min -.012 2 -.206 7 252.992 7
177 4 max .003 3 .017 2 NC 1
178 min -.012 2 -.231 7 166.397 7
179 5 max .003 3 .017 8 NC 1
180 min -.013 2 -.256 7 123.822 7
181 P13A 1 max .003 3 .012 2 NC 1
182 min -.008 2 -.052 7 1540.028 7
183 2 max .003 3 .013 2 NC 1
184 min -.008 2 -.047 7 2632.511 7
185 3 max .003 3 .014 2 NC 1
186 min -.009 2 -.042 7 5306.457 5
187 4 max .003 3 .015 2 NC 1
188 min -.009 2 -.039 7 NC 1
189 5 max .003 3 .016 2 NC 1
190 min -.01 2 -.039 7 NC 1
191 P13B 1 max .003 3 .016 2 NC 1
192 min -.01 2 -.039 7 NC 1
193 2 max .003 3 .017 2 NC 1
194 min -.01 2 -.042 7 6056.877 7
195 3 max .003 3 .017 2 NC 1
196 min -.011 2 -.05 7 1810.87 7
197 4 max .003 3 .018 2 NC 1
198 min -.011 2 -.063 7 828.541 7

RISA-2D Version 18.0.0 Wi AL A24W x 120H - D Frame (12001bs - Sds 2.400 Sd1 0.970 Regle01.675 UA).r2d]



Company . Johnston Burkholder Associates Apr 17, 2024

" Designer . KSH 3:16 PM
IRI Job Number : 2401802403 Checked By: BBB

AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
199 5 max .004 3 .018 2 NC 1
200 min -.011 2 -.083 7 458.468 7
201 P12A 1 max 0 3 .002 2 NC 1
202 min -.002 2 -.033 7 NC 1
203 2 max 0 3 .003 2 NC 1
204 min -.002 2 -.048 7 3064.969 7
205 3 max 0 3 .005 2 NC 4
206 min -.003 2 -.057 7 2416.318 7
207 4 max .001 3 .006 2 NC 4
208 min -.004 2 -.063 7 3399.527 7
209 5 max .002 3 .007 2 NC 3
210 min -.005 2 -.065 7 3769.599 2
211 P12B 1 max .002 3 .007 2 NC 1
212 min -.005 2 -.065 7 NC 1
213 2 max .002 3 .009 2 NC 1
214 min -.006 2 -.065 7 7770.423 7
215 3 max .002 3 .01 2 NC 1
216 min -.006 2 -.062 7 6639.311 7
217 4 max .002 3 .011 2 NC 1
218 min -.007 2 -.057 7 NC 1
219 5 max .003 3 .012 2 NC 1
220 min -.008 2 -.052 7 NC 1
221 P11 1 max 0 8 0 1 NC 1
222 min 0 1 0 1 NC 1
223 2 max 0 3 0 2 NC 1
224 min 0 2 -.009 7 NC 1
225 3 max 0 3 0 2 NC 1
226 min 0 2 -.017 7 8778.984 2
227 4 max 0 3 .001 2 NC 3
228 min -.001 2 -.025 7 5813.972 2
229 5 max 0 3 .002 2 NC 3
230 min -.002 2 -.033 7 4320.503 2
231 H4 1 max .253 7 .003 3 NC 1
232 min -.017 2 -.013 2 NC 1
233 2 max .253 7 -.002 6 NC 1
234 min -.017 2 -.034 7 813.073 7
235 3 max .253 7 -.002 6 NC 1
236 min -.017 2 -.042 7 711.478 7
237 4 max .253 7 -.002 6 NC 1
238 min -.017 2 -.033 7 1140.117 7
239 5 max .253 7 -.002 6 NC 1
240 min -.017 2 -.015 7 NC 1
241 H3 1 max .083 7 .004 3 NC 1
242 min -.018 2 -.011 2 NC 1
243 2 max .083 7 .008 3 NC 1
244 min -.018 2 -.012 2 2242.19 7
245 3 max .084 7 .01 5 NC 1
246 min -.018 2 -.012 2 1472.675 7
247 4 max .084 7 .007 5 NC 1
248 min -.018 2 -.012 2 1742.634 7
249 5 max .084 7 -.002 6 NC 1
250 min -.018 2 -.014 7 NC 1
251 H2 1 max .053 7 .003 3 NC 1
252 min -.012 2 -.008 2 NC 1
253 2 max .053 7 .005 3 NC 1
254 min -.012 2 -.007 2 3374.73 7
255 3 max .053 7 .005 3 NC 1
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Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
256 min -.012 2 -.007 2 2474.526 7
257 4 max .054 7 .002 3 NC 1
258 min -.012 2 -.007 2 3213.999 7
259 5 max .054 7 -.001 6 NC 1
260 min -.012 2 -.011 7 NC 1
261 H1 1 max .033 7 0 3 NC 1
262 min -.002 2 -.002 2 NC 1
263 2 max .034 7 .01 7 NC 1
264 min -.002 2 -.002 2 2157.753 7
265 3 max .034 7 .015 7 NC 1
266 min -.002 2 -.003 2 1431.745 7
267 4 max .034 7 .012 7 NC 1
268 min -.002 2 -.003 2 1707.915 7
269 5 max .034 7 0 6 NC 1
270 min -.002 2 -.003 7 NC 1
271 SB42 1 max 0 2 .007 2 NC 1
272 min -1.667 8 -.005 4 NC 1
273 2 max 0 2 .084 2 4284.536 3
274 min -1.667 8 .021 4 1242.062 2
275 3 max 0 2 115 2 3077.579 4
276 min -1.667 8 .033 4 885.287 2
277 4 max 0 2 .087 2 4423.458 4
278 min -1.667 8 .025 3 1242.068 2
279 5 max 0 2 .021 8 NC 1
280 min -1.667 8 .003 5 NC 1
281 SB32 1 max .002 2 .006 2 NC 1
282 min -1.316 8 -.011 8 NC 1
283 2 max .002 2 .081 2 NC 5
284 min -1.316 8 0 6 1256.582 2
285 3 max .002 2 113 2 NC 5
286 min -1.316 8 .005 6 895.116 2
287 4 max .002 2 .084 2 NC 5
288 min -1.316 8 .005 5 1256.589 2
289 5 max .002 2 .025 8 NC 1
290 min -1.316 8 .003 5 NC 1
291 SB22 1 max .004 2 .004 2 NC 1
292 min -.801 8 -.018 8 NC 1
293 2 max .004 2 .081 2 NC 5
294 min -.801 8 -.001 6 1226.048 2
295 3 max .004 2 112 2 NC 5
296 min -.801 8 .003 6 874.433 2
297 4 max .004 2 .083 2 NC 5
298 min -.801 8 .003 5 1226.054 2
299 5 max .004 2 .027 8 NC 1
300 min -.801 8 .002 5 NC 1
301 SB12 1 max .006 2 .002 2 NC 1
302 min -.191 8 -.021 8 NC 1
303 2 max .006 2 .071 2 NC 5
304 min -.191 8 -.002 6 1354.539 2
305 3 max .006 2 .099 2 NC 5
306 min -.191 8 .002 6 961.134 2
307 4 max .006 2 .071 2 NC 5
308 min -.19 8 .003 5 1354.547 2
309 5 max .007 2 .023 8 NC 1
310 min -.19 8 .001 5 NC 1
31 D2 1 max .042 7 .053 7 NC 1
312 min 0 6 -.021 2 NC 1
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Company . Johnston Burkholder Associates Apr 17, 2024

"  Designer : KSH 3:16 PM
IRI Job Number : 2401802403 Checked By: BBB

AnemETscHEK comeany  Model Name @ 24W x 120H D Storage Rack Frame

Envelope Member Section Deflections Service (Continued)

Member Sec x [in] LC y [in] LC L/y' Ratio LC
313 2 max .041 7 .049 7 NC 1
314 min 0 6 -.02 2 NC 1
315 3 max .04 7 .045 7 NC 1
316 min 0 6 -.018 2 NC 1
317 4 max .039 7 .042 7 NC 1
318 min 0 6 -.017 2 NC 1
319 5 max .038 7 .038 7 NC 1
320 min 0 6 -.015 2 NC 1
321 D1 1 max .026 7 .049 7 NC 1
322 min 0 6 -.014 2 NC 1
323 2 max .025 7 .048 7 NC 1
324 min 0 6 -.011 2 NC 1
325 3 max .023 7 .046 7 NC 1
326 min 0 6 -.009 2 NC 1
327 4 max .022 7 .045 7 NC 1
328 min 0 6 -.006 2 NC 1
329 5 max .02 7 .043 7 NC 1
330 min 0 6 -.003 2 NC 1

Envelope Beam Deflection Checks

Be... Design Rule Span__Defl [in] Ratio LC Defl [in] Ratio LC Defl [in] Ratio LC
l No Data to Print ... l

Envelope AISI S100-12: LRFD Cold Formed Steel Code Checks
Member Shape Code Check Loc[in] LC Shear C...Loc[in] LC Phi*Pn[lb] Phi*Tn[lb] Phi*Mn[lb-in] Cb Cm  Egn

1 P32B |UA300x22... 825 18 18] 123 | 0 |8 |19606.003 | 25204.5 | 19789.464 | 1 |.85] C5.2.2-3
2 P32A |UA300x22... 754 0 18| 124 | 0 |8 |19606.003 | 252945 | 19788.314 | 1 |.85| C5.2.2-3
3 P33B |UA300x22... 738 18 | 8] 098 | O |8 |19606.003 | 252045 | 19792.453 | 1 |.85| C5.2.2-3
4 P31 |UA300x22... 621 12 18] 156 | O |8 |21679.519 | 25204.5 | 23091.602 | 1 |.85| C5.2.2-3
5 P34B |UA300x22... 553 18 | 8| 065 | O |8 |19606.003 | 252045 | 19795.365 | 1 |.85| C5.2.2-3
6 P33A |UA300x22... 495 0 18| 099 | 0 |8 |19606.003 | 252945 | 19788.127 | 1 |.85| C5.2.2-3
7 P21 |UA300x22... 422 8 |7 043 | 0 |7 |23116.815| 252045 | 14125.047 | 1 |.85| C5.2.2-2
8 H4 FBA275x1... .398 0 71 .022 24 |7 [10973.171 | 16087.5 [3466.938 | 1 | 1 | C3.3.2-1
9 P22A |UA300x22... .350 0 7 | .007 | 20.5 | 7 | 18806.333 | 25294.5 | 14125.047 | 1 |.85| C5.2.2-1
10 | P14A |UA300x22... 289 0 |7 019 | 0 |7 |21158.482| 252045 | 14125.047 | 1 |.85| C5.2.2-3
11 P24A |UA300x22... 284 0 |7 .012 0 | 7 | 21158.482 | 25204 5 | 14125.047 | 1 |.85| C5.2.2-3
12 | P13B |UA300x22... 263 20 |7 | .020 | 20 | 7 | 18972248 | 25294 .5 | 14125.047 | 1 |.85| C3.3.2-1
13 P23B |UA300x22... .253 20 71 .018 20 |7 |18972.248 | 25294.5 | 14125.047 | 1 |.85/C5.2.2-3
14 | P22B |UA300x22... 240 0 |7 015 | 20 |7 | 18972.248 | 25204 5 | 14125.047 | 1 |.85| C5.2.2-1
15 | P34A |UA300x22... 239 0 18| 065 | O |8 |19606.003| 252945 | 19787.646 | 1 |.85| C5.2.2-3
16 D1 FBA275x1... .205 39.327 | 7 | .000 [39.327| 1 [6862.243 | 16087.5 [3261.322| 1 | 1 |C5.2.21
17 | P24B |UA300x22... 195 0 |7 .012 0 | 7 | 21158.482 | 252045 | 14125.047 | 1 |.85| C5.2.2-3
18 | P12A |UA300x22... 178 0 |7 .007 | 205 | 7 | 18806.333 | 25204 .5 | 14125.047 | 1 |.85| C5.2.2-3
19 P11 |UA300x22... 175 8 |7 033 | O |7 |22451.452| 252045 | 14125.047 | 1 |.85| C5.2.2-3
20 H3 FBA275x1... A71 24 71 .008 24 |7 [10973.171 | 16087.5 [3466.938 | 1 | 1 | C3.3.2-1
21 P23A |UA300x22... 171 20 71 .007 20 |7 |18972.248 | 25294.5 | 14125.047 | 1 |.85|C5.2.2-3
22 HA1 FBA275x1... A71 24 71 .008 24 |7 [10973.171 | 16087.5 [3466.938 | 1 | 1 | C3.3.2-1
23 D2 FBA275x1... 170 38.898| 7 | .000 0 116981.746 | 16087.5 |3271.555[1 | 1 [C5.2.2-1
24 | P14B |UA300x22... 145 0 |71 019 | 0 |7 |21158.482| 252045 | 14125.047 | 1 |.85| C5.2.2-3
25 P13A |UA300x22... 124 20 71 .010 20 |7 |18972.248 | 25294.5 | 14125.047 | 1 |.85|C5.2.2-3
26 P12B |UA300x22... 121 19.375| 2 | .014 20 | 7 |18972.248 | 25294.5 | 14125.047 | 1 |.85|C5.2.2-3
27 P25  |UA300x22... 101 0 |7 016 | 0 |7 |22527.606 | 252045 | 14125.047 | 1 |.85| C5.2.2-3
28 P15 |UA300x22... 100 0 |7 016 | 0 |7 |22527.606 | 252945 | 14125.047 | 1 |.85| C5.2.2-3
29 H2 FBA275x1... .075 24 71 .002 24 |7 [10973.171 | 16087.5 | 7031.25 |1 [ 1 |C5.1.21
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