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WELCOME RAMP, INC.

STRUCTURAL ANALYSIS
Ramp System Design Criteria and Analysis

1) Reference Design Criteria:

a) International Building Code, 2018 Edition
2) Site Specific Criteria:
a) Building Occupancy Classifications: |l
b) Vertical Loading: 100 psf for Landings, 300 Ibs. concentrated loads for steps
c) Horizontal Loading:
i)  Wind Loads: 135 mph(ultimate), Exposure B, Kz=0.85, Kzt=1.0; Design
Wind Pressure = 30 psf (At less than 15 feet above grade,
IBC 2012, 1609.6.2) w/ 5’ effective width = 30 Ibs/leg
ii) Seismic Loads: Sds = 1.50, S1=0.50, I1=1.0, R=3.25, Qo=2, Cd=3.25, Cs=0.462,
w/62.5#DL/leg*0.462*2 = 58#/leg
iii) Pedestrian Traffic Load: 5’effective*100psf*1/12*1.5 = 63#/leg
d) Soil Bearing: 1,500 psf, unless verified by Geotechnical Report or Building
Official
3) Material Specifications:
a) Aluminum:
i) Handrail ASTM 6063-T5, 16 ksi, minimum yield strength
ii) Structural ASTM 6061-T5, 35 ksi, minimum yield strength
b) Density 170 Ibs. per cubic foot
4) Connectors:
a) Bolts Grade 5 zinc-coated (Design), ASTM A-325 may be substituted.
b) Screws #10x1.25” zinc plated Self-Tapping Screw (STS)
c) Welding Per AWS D1.2 and size as shown on the drawings
d) Sleeves Length of snug-fitting sleeves designed resist moment and
shear of sleeved connection.
5) Design Basis:
a) Each side of the assembly is a framed made rigid by either welding or assembling parts together
in sleeves to resist movement. Base connections are a pinned condition.
b) Each frame is connected together with landing or ramp frames and planking to distribute dead
and live loads to the frames. Railing is added to the frame assembly.
c) Landing Platforms are attached to buildings with Lag-bolts or SDS Screws.
d) Basic Dead Load is 5 psf for frame, ramp & landing surfaces. 2 psf is added for railing.
e) A 300 Ib. lateral load is used in the design to simulate seismic, wind and pedestrian lateral
loading for each frame (2 frames per unit, 600# per assembly). This results in an effective Design
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Cs for a 30-foot ramp and 5x10 platform of 0.5 and a design wind load of 30 psf without
consideration for stress duration. Seismic and wind loads do not govern lateral loading for
standard configurations. Standard platform lateral loading will be resisted by connections of
platform to building. (3) SDS25300 (OR 3/8”@ x 3” lag-bolts= 900# for each 5’ platform section.
Lateral loads of ramps and stair assemblies attached to the platforms will be resisted by the
platforms.

f) Anchorage for Asphalt and Concrete Substrate: Where requested by the Owner, anchorage of
ramps and stairs to asphalt and concrete substrates will be done with drilled anchors. Asphalt
substrate conditions will use (1) ‘Bolt-Hold’ SP-10 at each bottom bearing plate of last section of
ramp and bottom of stair. Concrete substrate conditions will use (1) ‘Simpson’ Titen HD
%“@x3”.
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WELCOME RAMP, INC.

STRUCTURAL ANALYSIS

Ramp System Design
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Member Data

Shage [ Hrahnd Phys |  End Releases End Offsets  Inactive
Memper Label | Joint J Jaint Ratate Saction Memb IEnd  J-End I-End J-End  Code Length
U — - [degrees) Set TOM AVM__AVM __ (Gn)  (n} i
[mr | N1 N1i0 SEC1 AL [Y[ || FIN | 4788

M2 N10 Ni1 SEC1 AL Y| PiN 4768 |
M3 N11 Ma SEC1 ALY 1| T [aTes
O MA Y] NG SEC1 AL Y| PN - | 5.012
M5 | N6 | N8 SEC2 ALYl 1 s |
M6 N7 N& SEC3 ALY 1,589
M7 NS NE_ | SEC3 AL (Y] L | | |ise8 |
[ ms M4 ] SEC3 ALY o 1.25
Mo | N3 | NIT | SEC3 | AL |V | o - 833
| ™10 M2 N10 [ seca | AL |¥Yl|] AT
|
_Sections i
Saction Database Matarial Area SA 5A | {20,270) | (0,180} TG
Label Shape Ll {in}*2 {0, 180) (80,270) fintay () __'l.f_m_l-!'
" SEC1 _ elcome Ramp AL 1.438 12 1 1.2 421 _,’ 20 1
SEC2 ‘Fﬂialmme Deck| AL T4 | 12 | 1.2 421 1am |
L seca | Tuaxax2 | Al 887 12 |12 513 | 813 1 |
Basic Load Case Data [
BLC Mo Basic Load Case Category Category | Gravity Load Typs Totak
i naacruum Code Description x ¥ __Joini Point__ Durau Dist.
} -Deadload | DL | Dead Load | B I _q
2 ' wZ Pedu.'slnuu Load | LLS _[Live Load Spocial (public se.| | |

Member Direct Distributed Loads, Category : DL, BLCT1: W'l' Dead Load

Mesrban Lokl Dirgation Start Magnifuda End Mwm.ldl Start Location End Locatan
I o wmAR A | (ftor %) _(lor%)
L Y -014 [ -014 0 o __.j

. M2 Y -014 014 0 0
M3 Y -014 -014 | 0 I
- M4 ¥ -.014 014 | 0 0 |
M5 Y 018 -018 | 0 I o
|

Member Direct Distributed Loads, Category : LLS, BLC 2 : w2 -Pedestrian Load

Mamiber Label Diirecion Start Magnitude End Magnitude Start Location End Locaton
— ~ WL F) (ift, F) (1t or %) LT .
S . -2 -2 0 o |
}_Mz_______ Y ] 2 i | ____«a o I
N ¥ __ =2 -2 i 0 ) IIZI 1
— Y -2 = 0 0 1
L M'- | Y -.25 -25 | 0 o |
|
Load Combinations ;
_Hum_ Dhascriplion EnwWS PDSRSS CD  BIC  Fastw | BLC  Faclor  BLC  Factor  BLG  Factor
T DL-lPHd Load [y [ | | [ 1 1 i 12 1 T 1
- . . —t S |
(2| Pedioadony [yl [ [ [T 2 171 |
— |
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Load Combinations [cuntfnueg"i

BLc

Mem  Description Env WS PD SRSS CD_ BLG  Feclor Factor  BLC Foclor  BLC  Fater
(I A T N I A | ) | I
— . |
N : W N N
1 [T T T 11 | § 1
- N I

Envelope Member Stresses

Mernber Label Section Aodal Shear Bendingtop  Bending bot
_____ i (si)  Lc (ks Lo  (ke) Lo (ke e
[ m 4 [max| 023 |1 319 [1] 0 [1}] DO 1
a ‘min| 022 |2 288 [2] 0 |1 1] 1
7 |max| 003 |1 | 036 |1 | 4033 [1]-2008 |2
min| 003 |2 | 034 |2 4625 /2| 31 |1
3 |mex| -017 |2 | -23 |2 20091 -1187 |2
~ |min| -018 | 1| -.247 |1 | 1908 | 2 | -1.262 | 1
4 max| -036 |2 | -484 [2 | -8157 2 5513 | 1
- : min| -033 (1| -53 |1 |-8774 1| 5125 |2
M2 | 1 |max| .059 |27 531 |1]-8355]2] 5589 | 1
i min| 053 |1 | 407 |2 |-8895 1] 525 |2
5 max| .04 | 2| .248 |1 1928 |1 [-1.]14 |2
min| 032 | 1| 232 |2 1773 21211 | 1]
3 |max| 02 |2 -032 |2 [ 4893 |1|-2864 2
“|min| o011 (1] -035 |1 ] 458 |2 -3.074 | 1 |
4 |max| o001 (2| -296 |2 i 1 0 1
) min| 008 | 1! -318 |1 0 il 0 1
[ M3 [ 1 [max[ 2 [1] 350 [1]-284 |2 1.092 | 1
o , min, 499 | 2, 337 |2 |-2783 |1 1850 2
2 |max| A8 |2 Or7 (13268 [1]-181 |2
min| A8 | 1| 072 |2 | 3.030 [2]-2053 | 1
3 |max| .16 |2 | -192 |2 | 1.467 |1 | -864 | 2
min| 158 |1 | -206 |1 1375 [2] -922 |1
|4 |max| 141 |2 | -456 [2 |-7633 |2 347 11}
| min| .138 | 1 | -489 |1 | 8102 [ 1| 4796 | 2
[ M4 1 |max| 028 | 1| .55 |1]|-8455|2| 568 |1
o min| 026 | 2| 514 |2 -804 |1 5313 | 2
"2 [max| 012 [1[ 252 (1| 2.667 | 1 -1.564 | 2 |
i min| 01 |[2| 23 |2[2489 |2]-1676 |1
3 |max| -006 | 1 | -043 |2 | 5681 |1|-3334 ]2
min| -006 | 2| -046 | 1] 5307 [ 2 | -3.560 | 1|
4 |max| -022 |32 -321 2 a 1 0 1
o ] min| -023 [ 1] -343 |1 0 1 o 1
[ M5 1 |max| 152 | 1| 56 |1 ]-5456 |2 | 6538 |1
in | 741 | 2| 523 | 2| -5.632 |1 | 6.116 | 2
2 |max| .152 | 1| 188 | 1| 6427 |1 [-6715] 2 |
| min| 141 | 2| 175 | 2| 589 |2 | -71205 | 1
"3 |max| 152 | 1| -173 |2 | 8464 |1 | -6.765 |2
min| 141 | 2| -185 |1 | 6.035 |2 | -7.248 | 1
[_":4 max| 152 | 1| -52 |2 [-5322 |2 | 6.414 | 1 |
R min| 441 | 9| -558 (1| 5721 |1 | 5866 | 2
[ M8 1 |max| 745 | 1] 523 |1 o (1] 10 1
| |min| 685 [2 ] 487 2| 0 1 o |1
2 |max| 745 | 1| 523 [1[ 277 |11-2527 |2
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Envelope Member Stresses, (continued) |

Member Label Section Acdial Sheer Bendinglop  Bendifg bot
B _ {kai} Lo (kef) Le {kesi} Le (ki) Le
“Tmin] 685 | 2| 487 |2 | 2827 [ 2 | -2.717 [ 1
3 |max| 745 | 1| .523 |1 | 5435 |1 | -5.055 | 2
~ |min| 895 |2 487 | 2| 5055 |2 | -5435 | 1
4 |max| 745 |1 | .523 |1 [ 8452 [1|-7.582 | 2
min| 695 | 2 | 487 | 2| 7582 [ 2 | -B.152 | 1
[ M7 [T max| 1208 [ 1] -408 [2| ©0 J11 O |1
min| 1129 |2 | -533 [1] 0 [1 Q 1
2 [max| 1208 | 1| -499 [2|.2581 |2 ]| 277 |1
min| 1128 | 2| -533 [ 1| -277 |1 | 2591 | 2
3 !max| 1208 (1| -498 |2 [-5182 |2 | 5.54 |1
‘min| 1129 | 2 | -533 |1 ! -554 [ 1] 5182 | 2
4 |max| 1208 | 1] -499 [2 [ -7774 {2 | 831 |1
" |min!| 1129 | 2 | -533 | 1] -831 |1 7974 |2 |
i MB 1 |max| 1267 | 1| -108 |2 0 1 0 11}
B min| 1.276 |2 | -112 [1[ 0 [1] 0 |1
2 /max| 1.367 | 1| -108 |2 | -44 |2 | 454 [1
min| 1.275 | 2 | -112 [ 1] -454 |1 ]| 44 |2
3 |max| 1367 | 1| -108 |2 | -879 |2 a07 |1
| |min] 1275 [ 2] -112 |1 | -807 |1 ] 89 |2
4 max, 1367 | 1| -108 [2[-1319 /2] 1.361 | 1 |
I min | 1275 | 2 | -112 | 1 1-1361 1111319 12
] 1 [max] 93 [1]-521 12 0 11 [HER
min| 87 |21 -5 [1{ 0 (1] 0 |11
2 |max| 93 10 -521 |2 |-1.411 (2] 145 |1
min| B7 2] -8 [1]-149 [1 | 141 '{2
3 [max| .93 1] -621 [2[-2822]2] 2588 |1
" |min| 87 | 2| -5 [1|-298 |1 l 2822 | 2|
4 |max| 03 [ 1] -521 | 2| -4233 [2 | 4471 [ 1 |
min| .87 |2 -55 |1/-4471 |1 | 4233 |2
[ w0 1 |(max| 1424 [ 1 | -048 |1 1] 1] @ 1
' ~ |min| 1332 |2 -078 (2| 0 [1]| O 1
2 'max| 1424 | 1| -048 | 1| -085 1| 106 |2
min| 1332 | 2| -0r8 | 2| -108 |2 | .0685 |1 |
3 |max| 1424 (1| -048 |1 | -129 |1 212 |2
" |min| 1332 |2 -078 [2] -212 [2 | 129 [1
4 |max| 1424 |1 | -048 |1 | -194 [ 1| 318 [2
, min| 1332 | 2 | -078 [2] -318 |2 | 184 |1
_Envelope Member Section Forces !

Merber Label  Saction Axal Le Shear Le  Moment Lo
RPN - (k) (k) () |
(M [ 1 |max[ 034 [7T] 38 [1] 0 |1

| min | 031 2| 358 |2 O i
{2 [max|] 004 [1] 0438 [1] -317 |2}
|| min 004 2 | 4 2 -.338 1
3 |max| -024 (2] -2768 [2]| -131 2
min -0286 |1 =298 1 -.138 i
4 [max| -052 |21 -52 [2] 601 |1
o min | -.058 1 -.B34 1 559 2
[ w2 [ 1 |max| 085 |2 ] 636 |1 61 i
_ min | 076 1 585 | 2 EYERR R
2 |max| 057 |2 | 297 |1 -122 [ B
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Envelopec Member Section Forcas, (continuad)

CALCS-IBC 2018

Member Label Section Aucial Le  Sherr Lc  Moment Lg

. ) W _® !

[ min| 046 |1 278 [2] -132 |1

3 |max| .029 2 -pas (2| -M2 | 2

min| .016 1| -042 | 1| -336 |1

4 |max| o002 |2 | -355 |2 0 1

- min|_-013_ |1 ] -38 |1 0 1
[T M3 1 |max| 288 | 1 431 [ 1] .19 4|

min 286 2 403 2 181 2

5 [max| 258 |2 | 082 | 1| -208 |2

~ Imin| 268 |1 | o087 | 2| -224 |1

3 |max| 231 2 -23 2| -094 | 2

|| min 229 1 =247 1 =101 1

max| 208 |2 | -547 |2 ] .S61 1

B | min | 189 | 1 - 586 1 523 2

[ M4 |1 [max o042 [ 1] 659 |1 62 |1

min} 038 |2 818 2 58 2

i_'_z max| 017 | 1 02 [1] 471 |2

— Imin| 015 2] 282 |2 -183 |1

3 [max| -008 |1 | -051 (2] -364 |2

~ Imin| -008 [2 | -055 |1 -389 |1

"4 |max| -032 | 2| -384 |2 01

N mn| -033 |1 ] -411 1 0 1
[ Mms 1 _Imax| 218 1 A1 11 355 |1
) “Imin| 208 |2 | &7 |[2]| 332 |2
2 |max| 218 1 225 i | -.385 2 |

Imin| 203 |2 | .2 2] -39 |1
5 |max| 218 |1 | -207 |2 | -368 |2 |

| min | .203 2| -222 |1 -384 |1

4 |max| 218 1 -623 | 2 348 i

- min | 203 2] -660 |1 324 2

T MB 1 |max| 669 1 218 11 1] 1

min 623 | 2 203 |2 0 1

Z |max| 669 | 1 218 1 - 108 2

min | 623 2 200 (20 -116 11

3 |max .65 1 218 1] -216 |2

min| 623 | 2! 203 [2] -2 |1

|4 |max 669 1 218 11 -324 | 2

- min | 623 2] 203 [2] -348 14
w7 T1 |max 1084 |1 -208 [2| 0 |3

' min|_ 1.012 | 2 | -222 i 1 0 1

"2 |max| 1084 | 1] -208 | 2| .118 |1

min| 1.012 2 -.222 1 A11 2

"3 |max| 1084 | 1] -208 [ 2] .27 |1

min| 1.012 | 2 | -=222 |1 | 222

4 |max| 1.084 | 1 -208 | 2 EEE

o . min| 1012z |2 | -222 | 1 32 12

[ms 1 |max| 1226 | 1] -045 2] O il
“Imin| 1144 | 2 | -047 |1 0 |

2 max| 1226 [ 1] -045 |2 018 |1

min| 1144 | 2 | -047 | 1 018 |2

3 |max| 1226 | 1| -045 '2| 039 |1

T Imin| 1144 | 2| -047 [1] 03 |2

4 |max| 1226 | 1| -045 |2 058 [1
min| 1144 | 2 | -047 |1 | .05 |2}

WELCOME RAMP

Page 8



Envelope Member Section Forces, fcontinued)

Member Label Section Aol Lo Shear Le  Moment Lc
o ik} (k) k) =
[ me [ 1 [max[ 834 11| -217 |2 0 1
min| .18 2 -229 |1 1] 1
2 |max B34 1 =217 2 064 1
~ |min[ 78 2] -228 |1 06 | @
3 |max| B34 [1[ -217 (2] 127 |1
~ Imin| 78 21 -228 11 A2 | 2
4 |max| 824 1] -217 |2 A91 11
min| /8 |32 229 | 1 81| 2 |
[ M0 [ 1 |max| 1277 1] -02 |1 ] 1
) min| 1195 [ 2 [ -033 13 ] 1
(2 (max| 1277 1| -02 |1 005 | 2
~ |min| 1165 |2 | -033 [2 | 003 [
|3 [max| 1277 |1 -.02 1 .009 2
min| 1195 | 2| -033 |2 | 006 |1
4 |max| 1277 |1 -02 1 04| 2
{min| 1485 [ 2| -033 2 008 ]
Envelope Member Deflections
Mermiter Label  Section w-Translaste Le y-Transiste Le (n)Liy Ratio Lo
- {in} {in} _ !
(w11 maxf ©0 1 0 2] NC '
- o min 0 2 0 1 NG | |
Z max| 0 1 | D46 | 2 | 1243875 2
I min n 2] -048 [ 1 1169684 1
| 3 lmax| 0O 11 -033 |2 1756288 2
 lmin|®© 2 | -035 |1 1650338 1
4 |max 0 1 0 2 NC |, |
- min 0 | 2 "] 1 NC
[ w2 |1 [max| O 1 0 2| NC
- min 0 Z 1] 1 NC :
2 |max 0 1 -032 | 2 [1848.986| 2
B min ] 2 | -034 |1 (1708638 1
3 |max 0 1] -045 | 2 |1280.237| 2
min 0 i - 049 1 71189.011 ] 1
4 max| o] 1 i 2 NC 1]
I ITin 0 2 1] i NG
[ M3 |1 [max 0 1 ] 2 NC
min 0 |2 1| [1] 1 NC
2 Tmax| 0 (1] -029 |2 |2063401} 2
min| -001 | 2 | -031 |1 [1918.616] 1
3 |max| -.001 1 -.021 2 (2931998 | 2 |
~ |min| -ooz | 2| -022 |1 [2735504| 1
4 (max| -002 |1 | -002 |2 NG b
~|min| -002 [ 2| -002 |1 NC
[ ma "1 |max| -002 | 1] -002 | 2| NC
min| -002 [ 2| -002 |1 NG
2 |max] -002 |1 | -047 | 2 |1336.222]| 2
min|_ -002 [ 2] -05 1 [1247.236 ] 1
3 |max| -002 |1 | -062 |2 |986057 |2
| |min| -002 |2 | -0B7 1 [930197 | 1
4 |max| -.002 1 -.002 2 NG
min| -002 | 2| -002 |1 NC .
WELCOME RAMP CALCS-IBC 2018
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Envelope Member Deflections, (continued) |

Member Label Section wTranslate Lo y-Translate Lo (o) LYy Ratio L
(in) (in) 1
M5 | 1 |max| -007 [1] -002 12| NC '
~Imin| -002 [ 2] -002 |1 NC |
7 |max| -002 | 1] -108 |2 [559623 | 2
min| -002 | 2| -117 |1 |521.856 | 1 |
3 |max| -002 | 1| -108 |2 | 557976 | 2 |
| Imin| -002 |2 -117 |1 | 520674 | 1
4 'max| -.002 1] -.00 2 MC
min| -003 | 2| -001 [1 ]| MNC i
[wm& | 1 [max ] 11 © 1] NC |1
min, 0 1] 0O 1 NC i
2 |max 0 2 -013 12113023207 2 |
B min D 1] -014 [ 1 (12049411 1
3 |max 0 2 | -016 | 2 |1113.766] 2
min] 0 1| -017 | 1 [1035653| 1
4 |max| -.001 21 003 2 NC 4]
| mmiin | =001 1 002 1 NG |
M7 11 [max 0 1 [ NC |
min o 1 Q 1 NC
2 |max 0 2 e 1 [1270.353 | 1
~ | min 0 1| .05 [z 1357848 2
3 |max| -001 |2 02 1 11016282 | 1
i min| -002 |1 019 [ 2 (1086359 2 |
4 |max| -.002 2 .00z 2 NC !
min| -002 |1 [ 001 1 NC '
[ wme 1 |max| O 1 0 1 NG |1
min| 0 i 0 1 NC |
2 |max 0 2 002 2 NC |
| mun ] 1 .002 1 (9920451 1
3 |max| -001 | 2 | .003 | 2 [B8189.833) 2
min| 001 | 1| 003 |1 |7936.361 1
4 |max| -.002 2 o2 |2 NC
) min| -002 | 1| 001 |1 NC ]
[ M0 11 [max| O 1 o 1 NC !
- “min 0 1 0 1 NG ||
| 2 |max] 0 |2 .00z 1 14529485
' min [1] 1 002 [ 2 (4784344 | 2
3 |max| 0O 2 | 003 |2 |3827475] 2 |
min 0 |1 | 003 1 |13623.588 | 1
4 |max] O FEE 2 NC 1 |
~_ | min 0|1 © 1 _NC
[ wio 1 |max o |1 0 1| NG
min 0 K 0 1 NC
2 [max [ ] 0 |2 NG|
| min 0 1] 0 [ 1 NC |
3 |max| O 2] 0 |2 NG ||
mn| 0 |1 0 1] NC ]
4 [max| 0O 2 0 2| NG |1
min 0 1 0 1| " NC [ |
|
I
WELCOME RAMP CALCS-IBC 2018
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Section:Welcome Ramp

Section Properties: y = |
NMumber of Shapes =2 _Ibr*.g ?Eg‘:"—:ﬁl
Total Width =200 in 701
Total Height =400 in |
Center, Xo =0.304 in :
Cenler, Yo = .0 457 in E I
~ i
X-bar (Right) =1.5M in f
X-bar (Left) = 0.429 in ]
¥-bar (Tap) = 2,457 in o e R ==
¥-bar (Bot) = 1.543 in X o X
(5] ]
Equivalent Praperties: % :]‘:
Area, Ax =1.4 in*z 1 |_
Inertia, lxx =2.02 in*4 1 |
Inertia, lyy = D.4212 in~a '
Inertia, Ixy = .[.4568 in*4 ;
Torsional, J = 0.0299 in~a Y ]
Section Diagram
Modulus, Sx(Top) = (0.8225 in*3
Modulus, Sxi{Bot) =1.309 in*3
Modulus, Sy(Left) =0.081 in*3
Maodulus, Sy(Right) = ().2682 int3
Plastic Modulus, 7x =1.4521 in"3
Plastic Modulus, Zy = 0.4852 in*3
Radius, rx =1.186 in
Radius, ry = 0.541 in
Summary of Section Properties
5h Mo,  Section Width Height Xo Yo Ax e Iyy
i in in in int2 4 it
1 Vielcone 2.00 4.00 0.304 0457 1.438 2.02 04212
Ramp
WELCOME RAMP CALCS-IBC 2018
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Section:Welcome Deck

CALCS-IBC 2018

Section Properties: { ¥ '
. 2000 -

Number of Shapes =2 _:tﬁ— 7871 —a

Total Width =2.00 in T“ '
Tolal Height = 4.00 in |

Cenler, Ko =0.304 in ﬁ :

Cenler, Yo =0.114 in - |
X-bar (Right) =1571 in a;l s :
X-bar (Left) = 0429 in X E | 1] X |
Y-har (Top) = 1.868 in | |
¥-bar (Bat) =2 414 in < '

Equivalent Properties: o | |
Area. AX =1.438 in*2 _l ' .
Inertia, Ixx =1.,378 in*4 E | |
Inertia, Iyy =0.4212 in4 '

Inertia, Ixy =0.1141 in*4 ' |
Torsional, J = 00289 in*4 = ) Y -
Section Diagram

Modulus, Sx{Top) =0.7309 in*3

Modulus, Sx(Bol) = 0.652 in*3

Modulus, Sy{Left) = 0.981 in*3
Medulus, Sy(Right) =0.2682 i3

Plastic Modulus, £x = 1.0532 in*3
Plastic Modulus, Zy = 0.4852 in*3
Radius, re =0.9792 in

Radius, ry = 0.5413 in

Summary of Section Properties

Sho Mo, Section Width Height Xo ¥o A Ix= Iyy

in n in in in"2 in"4 in*4
i Welgome 2.00 400 0304 0114 1.438 1378 04212
Dk
WELCOME RAMP
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Member Stress Results

Arcess the Member Seclion Stresses spreadsheet by setecting the Resulls menu and then selecting Members 3
Stresses.

These are Lhe memnber stresses caloulated along sach goiive member, The number of sections lor which stresses are

reported is controlled by the Number O Sections specified on the Glokal wendaw, The actual number of segments is
this Mumber Of Sectians minus 1. The incremental length of each segment is the same. For example, if you specily 5
sections, tha member I divided intn 4 mrual pieces, and the stresses are reported for each piece,

There will be four stress values listed for each section location along the mamber taking into account any KGR
affsets  The upils for the stresses are shown al the top of mach celumn. As for the sign convention, the signs of thase
rasults correspond to the signs of the forces. These fing up as positive or negative according to the member local axis
directions.

The axial stress is the ratio PZA, where P is the section axial force. A positive stress is compressive, since thez skgn ol
the stress follows the sign of the farge,

The shear atress 15 caloulated ag V/S A, where S.A is the efactive shaar srea, For members not defined with a section
st @ value of 1.2 s used for the shear area coefficient SA.

The bending stresses are calculiated using the familar equation M * ¢ / |, whara “M" is the bending moemant, *e” is the
distance from the neutral axis to the extreme fiber and T is the moment of inertia. The stress for the seclion’s extrems
edge is listed with respect to the positive and negative directions of the logal v sl ¢ sues, A positive stress s
compressive and a negative stresa is tensile,

Some shapes are not symmetrical aboul both Incal axes. For example Tee and Channel shapas, Thus the stress ab the
psitive and negative edges may not be the same, The lncations for the calculated stresses are illustrated in this
diagranm,

Bend Top Bend Top

Bend Bot Bend Bot

¥ Rend Top Bend Top

Bend Bot Bend Bot

S0, the y-lop lecation is the extreme fiber of the shape in the positive local y direction, y-bot is the extreme liber in the
negative local y directian, ete. The y-top bat stresses are calculated using Mz.

For enveloped results the maximum and minimum value at each location is listed. The load combination producing the
FBKIMUm Gr minimum is also listed, in the *ic” column. To include a particular Load Combination in the envelope
analysis, open the Load Combinations spreadsheet and check the box in the "Env® colurmn,

MNote

= A special case is bending stress calculations for single angles. The bending stresies for single anglas are reparted
for bending about the principal axes,

* Taoview the results for a particular member, use the Find option. Te view the maximums and minimums, use the Gorl
opbiorn,
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WELCOME RAMP, INC.

STRUCTURAL ANALYSIS

Adjustable Leg Design
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WELCOME RAMP, INC.

STRUCTURAL ANALYSIS

Alternate 7-foot Landing Design
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Section:RShape1

Section Properties: ' v B
| P— et
Mumber of Shapes =2 r 2007 2 D:'d 2 nn7
Total Width = 4,014 in T
Total Helght =401 in
Center, Xo = 14,995 in |
Cenler, Yo = -1.605 in e !
o
¥-bar (Right) =2.007in =
-bar (Left) =2.007in o
Y-bar (Top) =2.617in =
-bar (Bol) =1.383in W = = = = i) e - x
Equivalent Properies: ‘:"'1!
Area, fx =224 In*2 r
Inertia, Txx = 3.607 in™4 1 Z .Y
Inertia, lyy = (.9487 in"4 .
Inertia, lxy = 0.000 in"4 1
Torsional, J = 00304 in*4 Y
Modulus, Sx(Top)} = 1,378 in"3 Section Diagram
todulus, Sx(Bot) =2 589 in"3
Modulus, Sy(Left) = 0473 in*3
Modulus, Sy(Right) =0.473 in"3
Plastic Modulus, Zx =2.402 in"3
Plastic Modulus, Zy =16.794 in*3
Radius, m = 1,269 In
Radius, ry = 0.651 in
Basic Properties of Shapes in Section:
5n. No. Shape Factor Width Height Xn Yo B Ixx Iyy
] in in n in*2 in*4 "4
1 Unagual L 200 4,00 14.60 -1.60 142 1,004 0.30
2 Unequal L 2,00 4,00 15.39 -1.61 112 1.804 0.30
Additional Properties of Shapes in Section:
Sh.No. Shape Sx 3y Zx Zy e ry
(L] in*3 in*3 3 I3 In In
1 Unequal L 00152 06905 01859 1.246 0.533 1.269 0.517
2 Unegual L 0.0152 0.6905 0.1853 1.246 0.533 1.269 0517
Summary of Properties
5h. Mo, Seclion Widih Height X0 Yo B [P Iyy
in In in in in*2 "4 in"4
i Hshapal 4.014 4.0 14.935 «1.605 224 1,807 0,040
WELCOME RAMP CALCS-IBC 2018
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Calculation Procedure

ed Shapes:

1} ?*:.?gunm&ﬁic properties for closed shapes are computed by using {he Pr_:h,rgfn :rhslhnd.
All closed shapes are represented by closed pelygons, Curvilinear and circular ahﬂl’i&ﬁ_ ar
edges are represented by several straight line segments, The properties the pverall shape
are computed by geometric summation of the properlies uf a repazoid durmr:_ad by
projection of two consecutive peints of the cross-section on to the x and y axis.

‘ as! .

! ?ﬁzgfnhrigtﬁn properlies for open (thin walled) shapes are ﬂqrpputad by using the Polyline
method. All open shapes are represented by palylines. Curvilinear apd circular shapﬂi: or
edges are represented by several straight ling SBQI‘I‘I.E-:I‘I[E. Tna_pmpenles the nvgmrllshdpe
are computed by geomelic summation of the properties of a |II'I'I.=." defined by projection of
wo consecutive points of tha cross-section on to the x and y axis

For details refer to the User's Manual

FOOTING SIZING CALCULATIONS

1) LOADING
Dead Load= 7 psf
Live Load = 100 psf
Total Load, RAMP_TL = 107 psf

2) FOOTING ON SOIL

Soil Allowable Bearing Pressure = 1500 psf
7' Platform Center Column, Area = 12.25 psf
Max Load = 1311 #
Min. Footing Area = 0.87 sf
Footing Pad w/ minimum Size = 11.22 inch

USE: 12-INCH, MIN. SQUARE PAD UNDER COLUMN ON SOiL

3) FOOTING ON PAVEMENT (Based on 8-inch Depth Pavement+Base)

Allowable Bearing Pressure = 8831 psf
7' Platform Center Column, Area = 12.25 psf
Max Load = 1311 #
Min. Footing Area = 0.15 sf
Footing Pad w/ minimum Size = 4.62 inch

USE: 5-INCH, MIN. SQUARE PAD UNDER COLUMN ON PAVEMENT
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Section:Section’

Section Properties: y
— 1. {f —
Humber of Shapas =2 YT L,E-' bser o
Total Width =1.781 In K i ) —r—
Total Height = 3,662 in I
Center, Xo =0.00 in o 1
Center, Yo = (.00 in A :
I
¥-har {Right) = (.891 in & M
X-har (Lefl) = [0.891 in " A0 — %
¥-har (Top) = 1.781 in i ] v
¥-bar (Bot) =1.781 in = g
~ |
Equivalenl Properties: = :
Araa, Ax =1.656 inf2 l I.
Inertia, box =2.074 in"4 A ]
Inartia, lyy =0.7612 in"4 '
Inedtia, Ixy = (1,000 in*4 |
Tarsional, J =1.268R int4 'l
Modulus, Sx(Top) =1.164 in*3 Section Diagram
Modulus, Sx{Bot) =1.164 in*3
Modulus, Sy(Left) =0.855 in*3
Modulus, Sy{Right) =.855 in*3
Plaslic Modulus, Zx = 1.568 in™3
Plastic Modulus, Zy =1.029 inh3
Radlus, rx =1.118 in
Radius, ry = 0.678 in
Basic Properties of Shapes in Section: (Local Axis, for n=1)
Sh.Mo. Shape Modular Widlh Height o Yo Ao [FF3 Iy
Ratia(n) in in in In in"2 Inn4 intd
1 Tubms 1.04 1.781 1.781 0.00 =0.891 0.828 0.3806 0.3806
2 Tuba 1.00 1,781 1.781 0.00 085 0.828 00,3806 03806
Additional Properties of Shapes in Section: (Local Axis, for n=1)
Sh. Mo, Shape J Sx-Top Sy-Rigi n Zy = ry
™4 In*3 in"3 in"3 i3 in in
1 Tube 0.6344 04274 0.4274 05144 0.5144 0678 0.678
2 Tubeg 0.6344 0.4274 04274 05144 05144 0.678 0.678
Summary of Section Properties
Sh. Mo, Seclion Widih Height Xo Yo A Inx Iyy
i in in i in*2 in"4 in"4
1 Section 1.781 3,562 0.00 0.00 1.656 2.074 0. 7612
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Calculation Procedure

1}  Closed Shapes:
The geometric properties for closed shapes are computed by using the Polygon method.
All closed shapes are represented by closed polygons. Curvilinear and circular shapes or
edges are represented by several straight line segments. The properties of the overall
shape are computed by geometric summation of the properiies of a trapezoid defined by
projection of two consecutive points of the cross-sectien on to the ® and y axis.

2}  Open Shapes:
The geomelric properties for open (thin walled) shapes ara computed by using the Polyline
method. All open shapes are represented by polylines. Curvilinear and circular shapes or
edges are represented by several straight line segments. The properties of the overail
shape are computed by geometric summation of the properties of a line defined by
projection of two consecutive points of the cross-seclion on 1o the x and y axis
For details refer to the User's Manual
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WELCOME RAMP, INC.

STRUCTURAL ANALYSIS

Manufacturer Information - Planks
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